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Foreword

Stock momentum and excessive price movements are part of Wall Street lore.
Technicians call these trends; fundamentalists dub them irregularities. De
Bondt’s study analyzes such price movements.

Because excessive moves are observable and yet contrary to accepted
doctrine, the author urges better theories of asset valuation. In that connection,
he focuses on analysts’ earnings-per-share forecasts and the role the forecasts
play in these excessive moves. Specifically, the study examines whether prices
are realistically related to analysts’ optimistic or pessimistic earnings growth
forecasts. The data cover the period 1973-86.

One major conclusion of the study is that contrarian strategies seem to
work. In itself, that might not seem very revealing inasmuch as the past 20
years or so have witnessed a plethora of readings regarding contrarian
investing. Indeed, as with so many other ideas, the idea is found in Graham and
Dodd, and before that in Alfred Marshall’s representative firm, in which prices
tend to converge to an average. But remember that the notion is not rigorously
and scientifically documented. It is part of Wall Street lore but not necessarily
part of its reality. De Bondt documents, forcefully, the success of a contrarian
strategy based on excessive price moves. Moreover, he demonstrates what
growth valuation models suggest, namely that abnormal performance tends to
grow with the horizon over which earnings per share are forecasted.

There is a story within the story of De Bondt’s work that deserves to be told
here. I have noted elsewhere* that the 1990 Nobel Prize in Economic Sciences,
awarded to Markowtiz, Miller, and Sharpe, ushers in a new era of financial
analysis and investment management. When “our” Laureates are juxtaposed
with such other Nobel prize winners as Albert Einstein, Marie S. Curie, Martin
Luther King Jr., Thomas Mann, John Steinbeck, and Linus Pauling, the basis is
established by which to define the world’s expectations for our business. This
high level of expectations warrants a high level of delivery.,

To aid and abet effective delivery, modelling has become the byword of
financial analysis. If I were to select a model of modelling, De Bondt’s would be

**Foreword.” The Founders of Modern Finance: Their Prize-Winning Concepts and 1990 Nobel
Lectures (Charlottesville, Virginia: The Research Foundation of the Institute of Chartered
Financial Analysts, 1991).
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it. To see what I mean, pay particular attention as you read this monograph to
the headings as well as the information contained in each section. Take a look
at the methodical, straightforward manner in which the basic idea is presented.
Note how each step is documented by reference to prior studies, both those
found wanting and those which now form the core of our knowledge set. De
Bondt presents us with the following modality of full disclosure in research:

Here is the problem

Here is what I propose to do about it

Here are the data and its limitations

Here are the testable hypotheses

Here are the tests

Here are the results

Here are the conclusions derived from the analysis

Notice also how the results are presented in a section apart from conclu-
sions. Analysts know that the numbers speak for themselves; one cannot “talk”
to the numbers when the actual results differ from those that are desired.
Verily, it is difficult to accept results for what they are in light of preconceptions.
That is why a results section is part and parcel of any study: When the numbers
speak, analysts are obligated to listen, for only then may they form conclusions
and derive inferences. One is not entitled to speculate or editorialize until the
analysis is completed and the results have been separately presented.

The Research Foundation takes pleasure in bringing De Bondt’s research
before you, both because of what he does and because of how he does it.

Charles A. D’Ambrosio, CFA
Research Director
The Research Foundation of
The Institute of Chartered Financial Analysts



1. Introduction

In recent years, our understanding of stock valuation has been greatly
influenced by three developments: (1) the failure of standard frameworks—such
as the capital asset pricing model (CAPM) or consumption-based asset pricing
models—to account for stock price movements; (2) the emergence of a large
literature on stock market anomalies; and (3) the reopening of the “efficient
markets debate” with the work on excess volatility, on the predictability of two-
to five-year stock returns, and on the reasons for the 1987 stock market crash.
All three empirical developments have created a new urgency for the finance
profession to devise better theories of asset valuation, Of course, market
efficiency imposes few restrictions on the behavior of expected returns.
Logically, time-varying risk premiums may still account for the evidence. Also,
we may be able to salvage rational agent models by introducing information
costs or other frictions (see Merton 1987).

An altogether different and novel approach is to focus on investor psychol-
ogy. Fads and fashions are likely to drive a wedge between prices and
fundamental values (De Long et al. 1990, Shiller 1990, Shleifer and Summers
1990). This study elaborates on previous research by De Bondt and Thaler
(1985, 1987, 1990) on investor overreaction. The psychological foundations of
the theory consist of work by Kahneman and Tversky (1972, 1973) on
heuristics and biases, intuitive prediction, and Bayesian updating (in De
Bondt and Thaler 1985), in which large price run-ups or price declines serve
as proxies for excessive market optimism or pessimism. Consistent with
market overreaction, prior winner and loser stocks experience predictable
price reversals.

One interpretation of share price reversals is the earnings-fad, “castle-in-
the-air” hypothesis explored in De Bondt and Thaler (1987). Perhaps the
representative agent systematically misperceives the stochastic properties of
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the earnings process.! Even though company earnings have temporary mean-
reverting components (Brooks and Buckmaster 1976), traders either think all
earnings changes to be permanent or, worse, detect “trends.” As the original
expectations get disappointed, stock prices adjust. In other words, mean
reversion in stock prices reflects mean reversion in earnings, which many
investors fail to recognize.

The earnings profiles of winner and loser companies broadly match the price
movements of their stocks. This is consistent with overreaction to past
earnings. As mentioned in De Bondt and Thaler (1990), however, only a small
part of the variation in security analyst earnings forecasts is directly explained
by past earnings or stock price trends. Nevertheless, analysts’ forecasts of one-
and two-year changes in earnings per share (EPS) are systematically too
extreme. Thus, the data confirm a “generalized” overreaction bias in expecta-
tions, but pinpointing its source is difficult.

The evidence on analysts’ EPS forecasts has important implications for
market rationality. Few will argue with the fact that the typical investor in the
United States does not have the time nor the skill to produce earnings forecasts
of superior quality. Thus, it would not be surprising if the average investor
attaches great weight to irrelevant information or trades on illusory trends. In
contrast, security analysts are experts in their field and, compared with
everyone else, they represent “smart money.” After all, they sell (rather than
buy) earnings forecasts. If even experts overreact, market overreaction
becomes plausible. To whatever extent analysts’ opinions get amplified through
trading, the quality of their forecasts represents a natural upper bound to the
quality of market forecasts.

This study in behavioral finance tests whether market prices contain
unrealistically optimistic or pessimistic forecasts of future earnings growth. The
data base consists of analyst survey data combined with price and accounting
data for the period between 1973 and 1986. Companies were sorted into
portfolios on the basis of one-, two-, and five-year growth in EPS, as predicted
by analysts. If market expectations mirror analyst expectations, a contrarian
strategy that bets against the analysts should be successful in generating excess
returns. The data suggest that this is the case.

Interestingly, the abnormal performance appears to grow with the horizon
for which EPS is predicted. As dividend discount models show, price move-
ments now may result from new information about earnings in the distant
future. Thus, if overreaction bias exists, it is not clear whether the tests should

Throughout the text, I use the terms “earnings” and “earnings per share” interchangeably.
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be applied to expectations of this year’s earnings, next year’s, a decade from
now, or to all these cases. Market folklore has it that share prices at times
discount “not only the future but also the hereafter” (Malkiel 1963, p. 1025).
This Wall Street aphorism suggests that long-term earnings forecasts are most
relevant to share price reversals.2 The evidence this study presents is

consistent with that point of view.

2Also, De Bondt and Thaler (1990) show that analysts, as they prepare their forecasts,
essentially have no predictive power for earnings changes from the current year to the next (in
fact, they only have moderate predictive power for earnings changes from last year to the current
year). Thus, medium- and long-term forecasts almost amount to pure error or “pie in the sky.”






2. Data and Empirical Methods

This chapter describes the empirical methods that were used to select the
stocks in the sample. It also lists various sample descriptors and presents a
novel way to test for market overreaction. In contrast to previous studies, the
methods are specifically designed to examine market overreaction to informa-
tion about future earnings.

Sample Selection

The data for this study come from three sources: (1) analysts’ earnings
forecasts, from the tapes produced by IBES, Inc.; (2) accounting data, from
Standard & Poor’s annual industrial (main and delisted) COMPUSTAT files; and
(3) stock returns, from the Center for Research in Security Prices (CRSP) at
the University of Chicago. Because all three data sources contain full historical
records, no survivorship bias of any kind affects the results,

The sample was selected as follows:3

1. For the one- and two-year earnings forecasts available on IBES every
April between 1976 and 1984, let ¢ be the year that the April forecasts are
made. Then, FEPS(t) denotes the April forecast of earnings-per-share
for the current year, and FEPS(t+1) denotes the forecast for year {+1.
All forecasts are consensus forecasts in that they are either the mean or
the median of the analysts’ predictions. To enter the sample, a company
must have a December fiscal year, and computation of the eight-month
forecast revision for its EPS(f) must be possible. In other words, IBES
must report a December forecast of EPS(?).

3This sample selection procedure is similar but not identical to that used in De Bondt and Thaler
(1990).
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2. For 1982 to 1984, the five-year earnings growth that analysts projected
was also examined. (These data are not available for earlier years.)

3. The stocks that qualify for steps one and two were matched with earnings
data from COMPUSTAT. Eamings data from years {—10 to £+1 were
needed. Care was taken to adjust for stock splits, stock dividends, and
similar events so that earnings figures and forecasts are expressed on a
comparable basis.

4. Companies must have been listed on the New York Stock Exchange
(NYSE) or the American Stock Exchange (AMEX), and monthly return
data (with no missing values) had to be available for 36 months prior to
the April forecast and 21 months after April. This provides a continuous
series of 58 monthly returns for each security.

Almost the entire empirical analysis was built upon forecasts of one-, two-,
and five-year EPS growth (FC1, FC2, and FC5). FC1 is computed as FEPS(?)
— EPS(t—1) and FC2 as FEPS(t+1) — EPS(t—1), where EPS represents
actually realized earnings per share. Both FC1 and FFC2 are normalized by the
standard deviation of EPS between years {—10 and ¢—-2. FC5 is the expected
annual percentage growth in earnings per share for the next five years.

The tests are based upon vitile (20) portfolios consisting of equal numbers of
companies classified according to earnings growth.* To save space, many of the
tables below show results for quintile and decile portfolios. Table 1 lists the
number of firms in each yearly sample.

Tests of the Overreaction Hypothesis

If the market expectation of earnings mirrors analyst expectations that are
too extreme, then companies with low expected growth will on average be
undervalued and companies with high expected growth will be overvalued.
Previous research (De Bondt and Thaler 1985) suggests that the time needed
for a significant misvaluation partly to correct itself is between one and three
years.5 For this reason, the return performance of the earnings growth
portfolios were followed for 21 months after the forecast month (April), starting
in May of the forecast year (£). This test period includes two Januarys (in years

“To make sure that each earnings-growth portfolio has exactly the same number of companies,
I arbitrarily removed a small number of firms placed between portfolios 10 and 11.

5To the best of my knowledge, Benjamin Graham was the first author to suggest that the time
span for significant price corrections is one and one-half to two and one-half years. See The
Intelligent Investor (New York: Harper & Brothers, 1949).



Data and Empirical Methods

TABLE 1. Number of Companies in Samples, 1976—-1984

One-Year Two-Year Five-Year

Forecast Year (f) Forecasts Forecasts Forecasts
1976 340 100 —
1977 460 140 —
1978 560 340 —
1979 720 360 —
1980 720 420 —
1981 740 520 —
1982 740 540 640
1983 720 540 680
1984 720 580 680
Total 5,720 3,540 2,000

t+1 and £+2), months of considerable interest in connection with market
anomalies.

Monthly excess returns were computed for each company. The excess
returns are defined relative to (1) the equally weighted monthly return for all
firms in each yearly sample, (2) the returns earned by companies in the same
industry, and (3) the returns earned by companies of comparable market value
at the end of year t—1. The excess returns were averaged for each portfolio and
cumulated. Finally, the cumulative excess returns for each sample year were
averaged.

Let portfolio 1 be the lowest and portfolio 20 the highest expected-earnings-
growth portfolio, and let CAR1,, and CAR20,, represent their respective
cumulative average excess returns for month m of the test period (m =
1, . . ., 21). Then, if the market expectation behaves like analyst expectations,
it is predicted, first, that CAR1,, > CAR2, > ... > CARZ20,, and second,
that this pattern in returns becomes more pronounced as the test period
advances—that is, as m rises. After all, it may take time for market forecasts
to be proven wrong by reality.

A third hypothesis motivated by analysts’ behavior is that the return
reversals should be larger for longer term forecasts. Less is known about the
distant than about the near future. Notwithstanding this fact, analysts are often
willing to go out on a limb and produce an extreme forecast. Because their
crystal ball is clouded, the overreaction bias for longer term predictions is
stronger. Consider now an imaginary arbitrage portfolio that finances stock
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purchases of firms for which analysts show pessimism by selling short
companies about which they are optimistic. Let ARB”,, be the m-month
cumnulative excess return for an arbitrage portfolio based on y-year forecasts.
As m rises, then ARB®,, > ARB?,, > ARB',,.

On the other hand, if markets are rational—and analyst-expected earnings
growth does not proxy for fundamental determinants of returns—no relation-
ship between projected earnings growth and returns is predicted at any horizon
m. Thus, one cannot reject that CAR1,, = CAR2, = ... = CAR20,,. The
prediction applies equally to one-, two-, and five-year forecasts so that ARB>,,
= ARB?, = ARB',.

Much previous research on the price effects of earnings announcements
argues that the stock market tends to underreact to earnings news. (For a
review of this literature, see Bernard 1991.) If, contrary to the view of De
Bondt and Thaler (1990), analysts’ earnings expectations are sluggish, and if the
market underreacts to earnings information in the same way, then CAR1,, <
CAR2,, < ... < CAR20,, In this case, the market’s underreaction should
also become more clear as time goes on. Not obvious is whether this hypothesis
predicts more underreaction to news about distant earnings than about nearby
earnings.

The simplest possible tests were used to establish a link between returns
and expected earnings growth. For each m = 1, ..., 21, Spearman rank
correlations were calculated between the cumulative excess returns and the
ranks of the earnings-growth portfolios (R = 1, . . ., 20). Also, for various
subperiods, the cumulative excess returns were regressed on R.

In addition, the methods of Rendleman et al. (1982) were used to see
whether the extreme quintile portfolios (Q1 and Q5) and an arbitrage portfolio
(Q1 — Q5) earned cumulative excess returns that are statistically different from
zero. To test for the significance of the cumulative excess returns, estimates of
their variances are necessary. Let AR, be the average excess return for any
month of the test period, and let AR* = 1/m(ZAR,), where: =1, ..., m.
Then, allowing for first-order serial correlation in the average excess returns,
for any portfolio VAR(CAR,,) = m*VARAR,) + 2m—1)*COVAR,; AR, ,).
The variance of AR, is equal to 1/(m—1)[2(AR; — AR*)?], and the first-order
covariance is 1/m—2)[3 (AR, — AR*)(AR;,, AR®)]. The t-statistics are equal
to CAR,,/ VVAR (CAR,) .

Companies with poor earnings prospects could possibly command higher
expected returns because they are irrationally perceived to be very risky and
undesirable. Also possible is that these companies are objectively more risky in
the context of large diversified portfolios and that they have larger CAPM
betas. The second issue is critical from the perspective of rational agent
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models. Chapter 4 uses the methods of Ball and Kothari (1989) to control for
objective beta risk. For now, the use of market-adjusted (or industry- and
size-adjusted) excess returns implicitly assumes that all companies in the
sample (or within an industry or size class) are of equal risk.

Much of the difficulty of forecasting earnings for individual companies has to
do with unanticipated macroeconomic and industrywide shocks (Elton et al.
1984, O’Brien 1991). Market- and industry-adjusted returns were used to try to
control for this problem. Of course, if firms are differentially affected, the
controls are not perfect. Consider unexpected bad news and the increased
likelihood of recession. If investors’ earnings forecasts and stock prices for
companies with an already bleak outlook rationally suffer less from this news
than do the forecasts and prices for companies with a bright future, then the
excess return data falsely suggest market overreaction. On the other hand, to
the degree that market- and industrywide fads influence earnings projections
and stock returns, the test period excess returns understate overreaction.

Characteristics of the Sample Period and Companies
Figure 1 shows nominal and real income (in 1980 dollars) for the average
company in the samples. Because so many firms enter and leave the samples,

FIGURE 1. Mean Corporate Income, 1971—-85
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FIGURE 2. Stock Market Indexes, April 1973—January 1986
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the figure is drawn for 290 “survivors” that have continuous earnings data
between 1971 and 1985. The nine years for which earnings forecasts are
available, 1976 to 1984, are of particular interest. During this period, real profits
fell in 1980, 1981, and 1982. They rose in all other years. In 1984, however,
earmnings were still slightly below 1979 earnings.

Figure 2 shows aggregate stock returns for three indexes between April
1973 and January 1986: (1) an equally weighted index of all companies listed on
the NYSE, (2) a value-weighted index of all NYSE companies, and (3) the
Standard & Poor’s Index of 425 industrials. The NYSE indexes are set equal to
100 in April 1973. From 1975 onward, low-capitalization stocks dramatically
outperformed high-capitalization stocks, although the movements in the stock
indexes show the same general pattern as in Figure 1. For example, share
prices fell during the 1980—82 period.

Figures 1 and 2 mask considerable cross-sectional variation in the changing

10
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TABLE 2. Industry Composition of Samples (percent of

sample)
One-Year Two-Year Five-Year
Industry Forecasts Forecasts Forecasts
Apparel 2.3% 1.2% 1.8%
Automobile 1.9 1.8 2.0
Business Equipment 12.6 12.9 13.1
Chemical 4.4 4.9 4.2
Construction 5.2 5.2 52
Drug 4.2 5.1 3.5
Durables 7.1 6.2 7.0
Financial 9.4 8.6 10.9
Food 3.0 2.3 2.5
Metal 2.9 3.0 2.9
Metal Products 2.6 2.5 3.0
Mining 2.2 1.6 2.0
Miscellaneous 11.9 12.7 10.9
Petroleum 6.6 7.8 6.1
Retail 2.6 1.9 2.5
Transportation 5.9 6.2 6.0
Utilities 15.0 15.7 16.4
Other 0.4 0.4 0.4
Total 100.0% 100.0% 100.0%

Note: Industries are defined as in Fama and French (1988).

fortunes of different industry sectors. For example, total nominal profits for six
major companies in the automobile industry were as follows: $5.4 billion (1978),
—$2.0 billion (1980), $582 million (1982), and $7.9 bhillion (1984). In contrast,
the total earnings of utilities increased every year between 1971 and 1984. The
profits of the petroleum industry first rose each year through 1981 and
thereafter fell each year through 1985. Table 2 shows the composition by
industry of the pooled yearly samples. The entries are the number of firms in
each industry as a percentage of all companies. Industries are defined as in
Fama and French (1988). The largest groups are utilities, miscellaneous, and
business equipment.

Some industries are disproportionately represented in the extreme earn-
ings-growth portfolios. Table 3 lists those industries for which significantly

11
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TABLE 3. Optimism/Pessimism About Earnings Growth by
Year and by Industry

Projected Earnings Growth
Low (Q1) High (Q5)

% of % of % of % of % of % of
Year Industry Sample Quintile Industry® Industry Sample Quintile Industry®

12

One-Year Forecasts

1976 UTIL 17.4
1977
1978 TRAN 7.0
1979 AUTO 1.9
CONS 53
TRAN 5.7
1980 AUTO 1.8
CONS 5.3
METL 3.3
1981 METL 3.0
MINE 2.2
UTIL 14.5
1982 METL 2.8
1983 OIL 5.8
1984 OIL 6.3
UTIL 15.6
Two-Year Forecasts
1976 OIL 14.0
1978 APPA 0.6
AUTO 1.5
CHEM 4.7
TRAN 5.0
1979 APPA 0.8
METL 4.7
1980 METL 3.3
MISC 12.1
1981 METL 2.5
MINE 1.0
UTIL 16.9
1982 METL 3.0
MINE 1.7
UTIL 16.3

27.9

12.5
4.2
10.4
9.7
5.6
11.1
7.6
6.8
4.7
20.3
8.8
16.0
10.4
46.5

35.0
2.9
4.4

11.8

10.3
2.8

12.5
8.3

20.2
6.7
2.9

31.7

11.1
4.6

24.1

32.2

35.9
42.9
39.5
34.1
61.5
42.1
45.8
45.5
43.8
28.0
61.9
54.8
33.3
59.8

50.0
100.0
60.0
50.0
41.2
66.7
52.9
50.0
33.3
53.8
60.0
37.5
75.0
55.6
29.5

AUTO
DURA

MINE

MINE
OIL
UTIL
AUTO
OIL

METL
BSEQ
METL

CHEM

APPA
OIL
AUTO
OIL

FINA

2.1
6.3

2.9

2.2
6.7
14.4
1.8
6.6

2.5
12.4
2.2

7.0

0.5
7.9
1.5
7.1

10.7

5.9
14.1

5.6

5.6
16.0
20.8

4.7
11.5

4.9
18.8
7.7

20.0

24
19.0
3.8
13.5

17.6

57.1
44.8

38.1

50.0
47.9
28.8
53.8
34.7

38.9
30.3
68.8

57.1

100.0
48.5
50.0
37.8

32.8
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TABLE 3—Continued

Projected Earnings Growth
Low (Q1) High (Q5)

% of % of % of % of % of % of
Year Industry Sample Quintile Industry® Industry Sample Quintile Industry®

Two-Year Forecasts (cont.)

1983 OIL 6.3 20.4 64.7  CONS 4.8 11.1 46.2
UTIL 16.7 31.5 37.8
1984 OIL 7.4 14.7 39.5 BSEQ 12.1 23.3 38.6

UTIL 16.9 55.2 65.3 CHEM 4.7 8.6 37.0
CONS 5.0 9.5 37.9
METL 1.7 5.2 60.0

Five-Year Forecasts
1982 UTIL 17.2 68.0 79.1 BSEQ 12.8 21.1 32.9
DURA 6.9 11.7 34.1
OIL 6.3 12.5 40.0
1983 MINE 2.1 4.4 42.9 BSEQ 13.4 22.8 34.1
UTIL 15.7 62.5 79.4 DURA 7.1 13.2 37.5
MISC 11.2 17.6 31.6
1984 UTIL 16.3 69.1 84.7 BSEQ 13.1 24.3 37.1
DURA 7.1 12.5 35.4
MISC 10.6 16.9 31.9
RETA 2.6 5.1 38.9

Note: The industry abbreviations are: APPA=Apparel; AUTO=Automobile; BSEQ=Business
Equipment; CHEM=Chemical; CONS=Construction; DURA=Durables; FINA=Financial;
METL=Metal;, MINE=Mining; MISC=Miscellaneous; OIL=Petroleum; RETA=Retail,
TRAN=Transportation; UTIL="Utilities. Companies are classified into industries as in Fama and
French (1988).

2Proportion of all companies in the industry that are classified in the given quintile,

more than 20 percent of the companies belong to the quintile.¢ Several cyclical
industries shift back and forth between the extreme quintiles, most notably
automobiles, mining, metals, chemicals, and petroleum. Other companies, such

SFor each year, I also computed multinomial x tests to check whether 10 percent of the firms
in each industry end up in each earnings-growth decile. With 18 industries and 21 yearly samples,
378 x%s were computed. Eighty-one are significant at the 5 percent level.
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TABLE 4. Statistics for Quintile Portfolios ($millions, except as

noted)

Assets Market Value

Income

Market-

Number of

Portfolio Mean Median Mean Median Mean Median to-Book  Analysts

One-Year Forecasits
Ql $2,794 $1,012 $ 809 $319
Q2 3,564 969 1,088 368
Q3 2,741 831 1,266 443
Q4 2,337 709 1,106 393
Q5 2,221 639 757 285

Two-Year Forecasts
Q1 $4,025 §$1,707 $1,508 $604
Q2 3,206 1,540 1,890 700
Q3 3,967 1,284 1,745 751
Q4 3,296 1,060 1,907 656
Q5 3,026 956 1,241 498

Five-Year Forecasts
Q1 $2,958 $1,370 $§ 747 $378
Q2 7,285 2,081 1,293 587
Q3 4,422 1,083 1,267 564
Q4 2,170 768 1,399 484
Q5 1,904 311 860 253

$127.0
130.1
125.1
98.6
63.5

$232.6
195.9
184.8
146.6
103.4

$116.3
201.6
154.6
121.3
51.3

$50.5
47.0
45.8
38.5
21.0

$87.6
86.6
79.4
60.7
37.9

$53.0
61.9
55.4
34.8
15.5

0.95
1.18
1.53
1.52
1.29

1.07
1.42
1.68
1.83
1.50

0.90
0.92
1.24
1.51
1.98

6.2
7.1
8.1
7.4
5.6

11.2
10.8
11.6
11.1

9.8

8.7
10.7
11.3
10.7

8.0

Note: Assets, market value, and corporate income are measured for year t—1. Means are
averages of yearly averages. Medians are averages of yearly medians. The market-to-book value
of equity ratio is at the end of year {—1, The number of analysts is the average number of analysts

who provide one-year eamings forecasts in year f.

as drugs or food, never appear. After 1980, pessimism with respect to utilities

clearly shows in the samples, especially for the five-year forecasts.

Table 4 describes the size of the firms in the samples. Assets, market value,
and company income are all measured at the end of year {—1. The companies
are generally very large, although they are somewhat less so for the quintile for
which analysts were most optimistic (Q5). On average, fewer analysts followed

these firms,



3. Are Market Forecasts of
Earnings Growth Too
Extreme?

This chapter discusses overreaction by analysts as well as market overreaction
to earnings. If even professionals are subject to systematic bias, then the case
for market overreaction becomes more convincing.

Overreaction by Analysts

Table 5 repeats the rationality tests of De Bondt and Thaler (1990) for vitile
projected earnings-growth portfolios. The regression took the form AC = o +
BFC, where AC is the normalized actual earnings change and FC is the
predicted change. Under rational expectations, (a,B) = (0,1). Overreaction
predicts that B < 1. For comparison, Table 5 also includes the results found for
individual companies in De Bondt and Thaler.?

Table 5 leaves little doubt that forecast errors grow with the size of the
forecasted changes, as well as with the forecast horizon. It is this feature of the
data that suggests that an indiscriminate “bias toward optimism” does not
adequately describe analyst errors.® Figures 3 and 4 provide illustrations of
analyst overoptimism. Because the forecasted changes are normalized, errors
of different (absolute) magnitudes are unlikely to represent similar percentage
size errors. Note that there are few forecasts of earnings decreases. This

I do not have sufficient earnings data to evaluate the quality of the five-year forecasts.
Consequently, the rationality tests for these forecasts are missing in Table 5.

SThis is not to deny the relevance of optimism bias. Such bias is clearly supported by the
statistical significance of the intercepts in the regression and by the earlier tests of O’Brien
(1988). But optimism bias does not tell the whole story.
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TABLE 5. Tests for the Rationality of Earnings-Per-Share

Forecasts

Variables o [ R?
Vitile Portfolios

AC1, FC1 —0.431 {(—3.6) 0.617 (—6.4) 0.85
AC2, FC2 -0.261 (-3.1) 0.528 (—11.2) 0.90
Individual Companies®

ACl1, FC1 —-0.094 (—3.7) 0.648 (—21.7) 0.22
AC2, FC2 —0.137 (-2.3) 0.459 (—-19.5) 0.07

Note: AC1, AC2 = Actual changes in EPS, one- and two-year horizons; FC1, FC2 = Forecasted
changes in EPS, one- and two-year horizons.
*Numbers in parentheses are ¢ statistics indicating whether intercepts differ significantly from

Zero.
"Numbers in parentheses are ¢ statistics indicating whether slopes differ significantly from 1.
“From De Bondt and Thaler (1990).

probably reflects the inflationary climate of the late 1970s. For EPS to fall in
nominal terms, a very large decline in real terms must be projected. The fact
that actual decreases are even larger than predicted decreases may reflect
optimism bias. The results for decreases appear to be inconsistent with
overreaction, Nevertheless, the weight of the evidence favors overreaction.
What causes excessive pessimism or optimism? This is a difficult question.
Klein (1990) considers past stock price performance a possible candidate.
Analysts do not underpredict EPS following large price declines.® Klein
concludes that the “cognitive bias theory” of share price reversals is not
supported (p. 156), but this conclusion is hasty. First, it is built on the
monumental assumption that the average investor is as sophisticated as the
average security analyst. Surely, market expectations may show too much
pessimism after a large price fall, even if the forecasts of experts do not.
Second, stock prices are a poor indicator of whether traders overreact to one
specific set of information, because prices aggregate news about many different
factors. Klein's logic runs from the general to the specific. Her premise—that
“the cognitive bias theory predicts overly optimistic (pessimistic) earnings

9Analyst expectations are on average too high for past winner stocks, and the average
subsequent forecast revision is “down.” Also, for past losers, the optimism bias becomes less
extreme, Both observations are consistent with overreaction. I thank Joshua Ronen for this
insight.
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FIGURE 3. Actual and Predicted One-Year Earnings Changes

Normalized Earnings Change

2 4 6 8 10 12 14 16 18 20
Vitile Portfolios
Actual B Forecast

expectations [by analysts] for firms that just experienced extremely good (bad)
returns”’—is simply not true. The overreaction hypothesis is about the
determination of share prices in markets, not the beliefs of groups of traders.
Without listing its specific causes, past two- to five-year returns can serve as a
proxy for the level of (partly justified) “investor excitement.” The theory then
predicts price reversals (see De Bondt and Thaler 1985). With respect to
specific news items, overreaction predicts that if an important group of
investors, such as analysts, overreacts, then share prices are likely to reflect
the same bias. This is the hypothesis tested in this study.

Analyst overreaction may also be explained by the time-series pattern of
company earnings. To get some idea of how actual earnings movements vary
through time in comparisons of firms for which analysts have very different
growth expectations, the following method was used. The basic data are annual
earnings for every firm (before extraordinary items and discontinued opera-
tions) for years {—5 to t+1, where ¢ is the year of the April forecast. The

17
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FIGURE 4. Actual and Predicted Two-Year Earnings Changes

Normalized Earnings Change

Vitile Portfolios
Actual M Forecast

earnings numbers are normalized by the market value of equity at the end of
year t—1. Then, an equally weighted average of the earnings of ¢// companies
E , was found for each yearly sample s, s = 1, . . ., S) and for each year, .
A simple earnings index I, ,is 3(E; ,/E; ;,_5)(100), where {—5 is the base year.
Portfolio indexes similar to I, , were computed for earnings-growth quintiles.
These indexes are denoted Qx; , wherex =1, . . ., 5. To purge from Qx, , the
component in earnings growth that is common to all companies, a second index
was calculated, Qx*;, = (@x, /I, )(100). Finally, the quintile indexes were
averaged across the yearly samples so that Qx%, = (1/S) Z@x*, . By construc-
tion, @x“%_5 is 100.

Table 6 lists Q1%, . . . @5% as well as similar indexes for the extreme decile
portfolios. For the one- and two-year forecasts, the evidence not only supports
the view that security analysts recognize mean reversion in earnings but, in
fact, suggests that the analysts overadjust for the mean reversion. The
companies for which the analysts are too pessimistic (Q1) experienced a large
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TABLE 6. Indexes of Actual Earnings Movements for Projected
Earnings Growth Portfolios

Year

Portfolio (t—5) (t—4) t—3) t-2) t-1 o #+1)
One-Year Forecasts

D1 100.0 104.8 108.2 125.9 150.8 112.1 100.6

Ql 100.0 96.9 103.9 105.6 134.0 105.6 97.3

Q2 100.0 99.2 99.4 108.2 111.7 104.0 101.0

Q3 100.0 99.0 100.0 100.2 104.6 102.9 103.6

Q4 100.0 100.5 96.8 101.2 100.0 104.9 108.7

Q5 100.0 104.4 99.8 86.1 52.9 84.4 91.4

D10 100.0 105.1 102.5 86.6 31.9 74.3 83.5
Two-Year Forecasts

D1 100.0 97.0 97.5 130.3 135.4 98.6 88.9

Q1 100.0 93.3 96.9 97.6 120.0 100.8 92.5

Q2 100.0 100.0 100.6 109.9 108.8 103.6 103.0

Q3 100.0 102.2 102.4 103.1 103.3 101.2 101.8

Q4 100.0 106.2 106.1 100.0 94.4 107.8 110.2

Q5 100.0 100.7 96.4 91.8 71.6 88.3 95.9

D10 100.0 96.9 94.3 88.6 65.4 87.7 91.9
Five-Year Forecasts

D1 100.0 102.4 107.3 97.8 100.1 118.0 133.9

()1 100.0 104.1 103.3 96.9 90.0 101.3 115.2

Q2 100.0 96.3 100.4 96.0 87.3 85.5 75.3

Q3 100.0 100.4 96.1 97.4 97.2 92.2 92.3

Q4 100.0 102.9 101.8 105.1 105.4 101.0 107.6

Q5 100.0 96.4 99.3 103.6 117.8 120.6 110.9

D10 100.0 92.8 89.6 89.8 116.0 127.3 110.4

*Year of the earnings forecast.

positive (firm-specific) earnings shock in year {—1. In contrast, the companies
for which they are too optimistic experienced a negative shock.10

1°Thus, earnings move in a pattern that is quite different from the typical earnings pattern for
stock market winners and losers (see De Bondt and Thaler 1987). Zarowin (1989) shows that by
forming portfolios of companies characterized by extremely good or bad current earnings (relative
to historical experience), excess returns can be earned. The tests are motivated by overreaction,
Market participants may bid up the stock prices of the good earnings performers too high and bid
down the prices of the bad performers too low (Zarowin attributes the abnormal performance to
the fact that the poorest earners in his sample are significantly smaller than the best earners).
Note that here, by ranking on earnings expectations (rather than earnings shocks), I obtain the
exact oppostte result. As it turns out, Q1 beats Q5 in the stock market. Also, I attribute too much
investor pessimism to the companies (Q1) for which Zarowin expects too much optimism, and the
reverse for Q5.
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TABLE 7. Cumulative Excess Returns for Arbitrage Portfolios
that Exploit Unrealistic Forecasts of Earnings
Growth, Test Period

Market-Adjusted Industry-Adjusted Size-Adjusted
Month  CX,—CX, Px CI,—CI, Pr CS,—C5, Ps
One-Year Forecasts
1 0.75 —{).49** 0.52 —(.47** 0.83 —().62%**
3 1.24 —(,65%%* 0.95 —0.43 1,28 —(),62%**
6 1.78 —0.44 1.43 —0.31 1.66 —0.43
9 2.38 —0.43 2.25 —Q.50** 2.34 —0.42
12 3.44 —0,52%* 2.50 —0.48** 3.30 —{),5h3**
15 2.81 ~0.42 2.53 ~(), 45%* 2.64 —0.43
18 4.27 —0.51%* 3.93 —(0.52%* 3.88 —0.50**
21 4.26 —0,52%* 3.68 —0,54%* 4.00 —0.56%*
Two-Year Forecasts
1 1.15 —(.43 0.47 -0.13 1.27 —0.51**
3 2.32 —0,50%* 1.38 -0.43 2.49 —{),48%**
6 2.89 —(.61%F** 1.98 —-0.38 2.82 —(.58%**
9 3.68 —(), 74EH* 3.25 —0.60%** 3.85 —(.67***
12 5.26 —0, 84%** 4,00 —0.63%** 5.29 —(.84***
15 5.57 —().74*** 4.82 —0.47** 5.52 —0.71%%*
18 6.58 —(. 58*** 5.96 —0.48%* 6.16 —0.54%*
21 6.04 —{). HgFE* 5.86 -0.41 5.85 —0.58***
Five-Year Forecasts
1 2.47 -0.36 0.51 -0.19 2.55 —0.42
3 1.70 —0.18 0.60 —0.08 1.80 -0.16
6 3.96 —(.55%* 1.53 -0.24 3.80 —0.52**
9 1.00 -0.21 1.52 —0.20 1.01 -0.17
12 5.51 —(), HHo* 4.52 —(.45%* 5.69 —0.56**
15 5.29 —(,57#%* 5.49 —0,53** 5.29 —0,51**
18 15.19 —().78*** 9.34 —().48%* 15.02 —0.74%**
21 11.91 —(). 6QH** 9.04 —(.56%% 11.85 —0.68%**

Note: CX,, is the cumulative market-adjusted excess return (CAR) for the quintile of companies
for which the analysts are most pessimistic (Q1). CX,, is the CAR for the quintile of companies
for which the analysts are most optimistic (Q5). CI, and CI, are the CARs with industry-adjusted
excess returns. CS, and CS, are the CARs with size-adjusted excess returns. Spearman
correlations are calculated for vitile portfolios. The correlations marked ** are significant at the
5 percent level, and those marked *** are significant at the 1 percent level.
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TABLE 8. Cumulative Excess Returns for Extreme Quintile and
Arbitrage Portfolios that Exploit Unrealistic
Forecasts of Earnings Growth, Test Period

Month CX, ¢  CX, t CX,~CX, 4 ts

One-Year Forecasts
12 1.38° 0.90 -—2.06 —3.90*** 3.44 2.04%%  1.39* 1.81%*

15 0.90 053 -1.91 —1.83** 2.81 1.20 1.38* 1,09
18 0.40 0.21 -—3.87 —2.27** 4.27 1.87*%*  2,02%* 1,63*
21 0.87 046 —3.39 —1.79%* 4.26 1.80** 1.74** 1.66%*
Two-Year Forecasts
12 260 125 -267 -1.22 5.26 1.21 1.19 1.21
15 201 083 -356 —1.63* 5.57 1.26 1.40* 1,24
18 1.46 0.58 =512 —2.19** 6.58 1.50%  1.76%* 1.41*
21 1.36  0.48 —4.68 —1.83*%* 6.04 1.19 1.54* 1.13
Five-Year Forecasts
12 0.95 0.24 -4.5 -1.32 5.51 0.82 1.48* .87
15 1.23 0.30 —4.06 -1.08 5.29 0.74 1.61* .75
18 525 1.08 —9.94 —2.05%* 15.19 1.67*  2.38*%* 1.68*
21 3.62 070 -829 -l61* 11.91 1.24 2.24%% 1,25

Note: CX,, is the average cumulative excess return (CAR) for the quintile of companies for which
the analysts are most pessimistic (Q1). CX,, is the CAR for the quintile of companies for which
the analysts are most optimistic (Q5). For the arbitrage portfolio (CX,—CX,) the ¢-statistics are
based on market-adjusted (f,), industry-adjusted (f,), and size-adjusted (t;) excess returns.
t-statistics marked * are significant at the 10 percent level, those marked ** are significant at the
5 percent level, and those marked *** are significant at the 1 percent level.

The results for the five-year forecasts are less puzzling. They look like those
of De Bondt and Thaler (1987). The analysts are pessimistic for firms that show
an apparent downward trend in earnings. The trend reverses itself in years ¢
and £+1. Companies for which analysts are optimistic saw a rise in profits during
previous years. Again, the tide turns in year {+1.

Market Overreaction

Do stock prices reflect excessive investor optimism or pessimism about
future earnings? Tables 7, 8, and 9 present the cumulative excess returns
earned by the extreme projected earnings growth portfolios. Table 7 reports
results for vitile portfolios as well as for an imaginary arbitrage portfolio that
buys companies in the first quintile (Q1) and sells companies in Q5. This
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TABLE 9. Cumulative Excess Returns for Quintile Portfolios of
Companies with High/Low Projected Earnings
Growth, Test Period

One-Year Forecasts Two-Year Forecasts Five-Year Forecasts

Month CX, CX, CX, CX, CX, CX,
1 -0.09 0.66 —-0.44 0.72 —0.26 2.21
2 -0.22 0.68 —-0.94 0.92 1.04 0.39
3 -0.49 0.76 -0.99 1.32 0.16 1.86
4 —0.67 0.95 -1.33 1.50 0.46 0.84
5 —-1.26 0.69 -2.17 1.95 —~1.32 2.01
6 —1.56 0.22 -1.62 1.27 —1.95 2.01
7 -0.98 0.10 —0.80 0.91 —2.06 1.33
8 —1.42 0.13 —-0.99 0.69 —1.62 0.74
9 -1.25 1.13 —1.64 2.04 —0.75 0.25
10 —1.55 1.26 —2.54 2.50 —1.83 0.83
11 -1.75 1.62 —-2.79 3.12 —3.74 1.20
12 —2.06 1.38 —2.67 2.60 —4.55 0.95
13 —2.47 1.60 -3.18 2.45 —4.50 1.63
14 —2.36 1.34 -3.69 1.99 -3.36 0.69
15 -1.91 0.90 —3.56 2.01 —4.06 1.23
16 ~2.22 1.30 -3.70 1.96 —4.95 1.42
17 -3.08 1.21 —-4.74 2.28 —7.31 2.84
18 -3.87 0.40 -5.12 1.46 —9.94 5.25
19 -3.90 0.47 ~4.34 0.99 —-9.53 4.00
20 -3.91 0.48 —4.47 0.61 —9.06 3.23
21 -3.39 0.87 —4.68 1.36 —8.29 3.62

Note: CX,, is the average cumulative excess return (CAR) for the quintile of companies for which
the analysts are most pessimistic (Q1). CX, is the CAR for the quintile of companies for which
the analysts are most optimistic (Q5). The excess returns are adjusted for movements in the
market portfolio.

arbitrage portfolio contains 40 percent of all companies in the sample. The
findings are based on market-, industry- and size-adjusted excess returns.
The return on the market portfolio is defined as the mean return earned by
all companies in the sample. Additional return indexes are needed to calculate
industry- and size-adjusted excess returns. All firms that meet the require-
ments (steps 1 through 4 in Chapter 2) can enter any of the samples. The
returns by company size are equally weighted averages of the returns earned by
all firms in a given market-value decile. Market value is measured at the end of
the previous calendar year, and the portfolios are rebalanced each year. The
returns by mdustry are equally weighted averages of the monthly stock returns
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earned by all companies in a given industry. Industries are defined as in Fama
and French (1988). To make sure that the industry returns are reliable, they are
only calculated for industries that have at least 15 listed stocks in the sample
each month between April 1973 and January 1986. This method eliminates
apparel, automobile, food, metal, metal products, mining, and retail companies.
The 10 industries with the most firms are left.

The overreaction-to-earnings hypothesis predicts an inverse relationship
between projected earnings growth and subsequent returns, which the data
strongly confirm. Table 7 presents Spearman rank correlations between both
variables for vitile portfolios. In all cases, the correlations are negative, and in
most, they are statistically significant.

The overreaction-to-earnings hypothesis further predicts that portfolio Q1
outperforms Q5. Table 7 shows that this appears to be the case, whichever way
the excess returns are calculated.l! The significance tests (which follow
Rendleman et al. 1982) are less convincing than one would like, as Table 8
indicates. Remember, however, that the arbitrage portfolio contains fully 40
percent of all companies in the sample. Eighteen months after the forecast
month, the abnormal performance of the arbitrage portfolio is near its maxi-
mum. One can state with more confidence that Q5 underperforms the averages
than that Q1 outperforms them (see also Table 9). This is confirmed by the
return patterns of the extreme decile and vitile portfolios (not reported).!?

UThis is important for two reasons. First, Chapter 2 shows that some industries are
disproportionately represented in the extreme portfolios. For the sake of argument, assume that
one of the extreme earnings-growth portfolios contains companies of only a single industry and
that, indeed, all firms in that industry belong to the portfolio. Then, the use of industry-adjusted
excess returns sets CAR equal to zero and the tests are conservative-—that is, biased toward
rejection of market overreaction.

Second, it is important that the results survive the use of size-adjusted returns because there
is a significant size effect in this sample. I use the methods of Ball and Kothari (1989), with
monthly returns, to isolate the size effect. See Chapter 4 for a full explanation. On average, over
the first 12 months after the forecast month, the quintile of the smallest firms outperforms the
quintile of the largest firms by 0.466 percent a month (¢ = 2.64). The excess returns (Jensen’s
alphas) take into account the higher CAPM betas (1.10 vs. 0.90) of the smaller companies.
Because analysts are more optimistic about the earnings prospects of small firms, the size effect
biases the market-adjusted CAR against market overreaction.

120n Wall Street, stocks with high EPS growth expectations are sometimes referred to as
“torpedo stocks” because of their much feared propensity “to sink the portfolio.” The results in
Tables 8 and 9 are consistent with the torpedo effect, a phenomenon also previously examined (in
unpublished studies) by Robert Hagin. I thank Dan Coggin for bringing Hagin’s interesting work
to my attention.
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FIGURE 5. Test Period Returns for Arbitrage Portfolios
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Consistent with overreaction, the CARs are larger for longer term fore-
casts, as is apparent in Figure 5, which plots the test period market-adjusted
CARs of the different arbitrage portfolios. The inverse relationship with
expected earnings growth is also more reliable for longer term forecasts. In
Table 7, the Spearman rank correlations grow with the forecast horizon. Table
10 makes the same point in a slightly different way, with regressions of CAR on
the rank of the earnings-growth vitile portfolios for both the initial 36-month
rank period and the subsequent 21-month test period (see Chapter 2). The
(absolute) magnitude of the slope coefficients, the associated ¢ statistics, and the
adjusted R?s all increase with forecast horizon. Again, how the excess returns
are measured does not matter.

How do all the previous results relate to the winner—loser effect?t3 One way

BFor the 1926-82 period, portfolios of extreme stock market losers (formed on the basis of
prior five-year returns) subsequently outperformed extreme winners by about 8 percent annually
for the next five years (see De Bondt and Thaler 1985).
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TABLE 10. Regressions of Cumulative Excess Returns on
Projected Earnings Growth, Rank and Test Periods

Market-Adjusted Industry-Adjusted Size-Adjusted
Dependent Variable g™ t; R B tg R B> tg R

One-Year Forecasts

CAR (rank period) 0.23 1.8 011 032 20 014 0.23 16 0.08
CAR (test period) —0.27 —2.6 0.23 —-0.22 —2.7 0.24 —-0.28 -2.9 0.28
AR (January) —-0.05 -1.4 0.04 —-0.06 —2.1 0.15 —0.05 -1.9 0.11

Two-Year Forecasts

CAR (rank period) 1.06 6.2 066 092 6.0 065 1.02 7.1 0.72
CAR (test period) —-0.36 —3.5 (.37 —0.30 —2.6 0.23 —0.34 -3.5 0.37
AR (January) -0.12 —-5.7 0.62 —0.11 -5.0 0.55 —0.12 —6.2 0.66

Five-Year Forecasts

CAR (rank period) 201 7.8 076 141 47 053 198 7.5 0.74
CAR (iest period) —0.68 —4.0 0.44 —-0.46 —2.8 0.26 —0.67 —3.9 0.43
AR (January) 0.03 0.4 -0.04 —-0.04 -.7 -0.02 0.01 0.2 —0.04

Note: The regressor is the rank of the earnings-growth vitile portfolio, i.e. 1 for the lowest
earnings-growth portfolio and 20 for the highest. All regressions are ordinary least squares with
20 observations. To save space, intercepts are not reported.

to address this issue is to investigate the stock market performance of the
earnings-growth portfolios prior to the forecast month. Table 11 shows the
results for the arbitrage portfolio (this time with the sign reversed). Also shown
are the Spearman rank correlations between the eamings-growth rank of each
portfolio and the CAR for months 1 and m of the rank period (m =1, . . . , 36).
These correlations inform us how soon the stock market starts to reflect the
news about future earnings that leads analysts to be optimistic or pessimistic.

Clearly, the portfolios based on one-year EPS forecasts do not behave at all
like the big winners and losers in the stock market, although the portfolios
based on five-year forecasts do. Based on the regressions in Table 10 (with
vitile portfolios), Portfolio 20 outperforms Portfolio 1 by about 38 percent over
the three-year rank period. The abnormal portfolio returns are almost perfectly
positively correlated with five-year analyst earnings forecasts. These results
clearly suggest that unrealistic long-term earnings forecasts may be responsible
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TABLE 11. Cumulative Excess Returns for Arbitrage
Portfolios, Rank Period

One-Year Forecasts Two-Year Forecasts Three-Year Forecasts
Month CX,-CX, p CX —-CX, p CX,—CX, P

1 —0.28 —0.22 -0.27 -0.23 0.80 0.36

3 0.50 0.17 0.72 0.19 -0.18 —0.05

6 -1.89 —0.47*%* 0.96 0.15 4.86 0. 74%%*

9 -3.38 —0.51** 1.29 0.04 13.47 (.92%%*
12 —3.78 —().55%* 0.94 -0.02 13.25 Q. 78***
15 -3.41 —-0.36 4.08 0.38 12.10 0.69***
18 —4.93 —(.47%* 4,73 0.33 18.21 0. 79%**
21 -3.81 —0.31 7.37 0.59*** 29.88 0,92%**
24 -4.73 —0.41 7.14 0.59%** 32.29 0.92%**
27 —4.00 -0.32 9.99 0.62*** 35.50 0.93***
30 —-2.79 -0.17 12.49 0, 734 30.91 0.86***
33 1.52 0.27 17.82 0.86%** 37.95 0.92%%*
36 2.58 0.32 18.77 0.83%** 31.08 0.86%+**

Note: Spearman rank correlations (p) are computed for vitile portfolios. The correlations marked
** are significant at the 5 percent level, and those marked *** are significant at the 1 percent
level. CX, and CX,, are as defined in Table 7.

for the initial run-up in stock prices and also for the later substandard
performance. 14

In this sample, however, there is no significant winner-loser effect. As with the size effect
(see footnote 10), this conclusion is based on methods used by Ball and Kothari (1989).
Nevertheless, the excess return data for the two-year forecasts show unusually large jumps in
the first January of the test period. See Table 10.



4. Risk and Return

The evidence in Chapter 3 demonstrates an inverse relationship between
expected earnings growth and later abnormal returns. The issue of possible risk
changes has not been fully addressed, however. Ball and Kothari (1989), as well
as other authors, have criticized the early overreaction studies on this basis.
They have developed innovative approaches to correct for CAPM beta risk. If
the pattern in returns results from mispricing, then even returns properly
adjusted for risk will exhibit it. If it results from risk shifts, however, then test
period retumns correctly adjusted for risk will not show a relationship with
analyst-expected growth.

Estimating Betas

The purpose of estimating Ball-Kothari and other betas is to do the “proper”
correction for CAPM risk changes.!5 Ball and Kothari used techniques first
developed by Ibbotson (1975). In this study, the data are returns on 20
earnings-growth portfolios for partly overlapping periods of 58 months, 36
months prior to each April between 1976 and 1984 (the rank period), and 21
months after each April (the test period). Because the total time period is
relatively short, monthly returns were used.'® The procedure starts with
portfolio returns that are equally weighted averages of returns on individual
securities.

For each vitile portfolio and each April, the 58 months are broken down into

5In this context, “proper” is a relative term. Stroyny and De Bondt (1992) show that, due to
heteroskedasticity, Ball-Kothari betas are systematically biased upwards for past winner stocks
and biased downward for past losers. Therefore, the risk shifts between the rank and test periods
are probably overestimated.

16Ball and Kothari used annual returns. Even with monthly returns, there are insufficient data

points to study beta-risk changes for five-year forecasts of earnings growth. As a result, I only
investigate possible risk shifts around one- and two-year forecasts.
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five subperiods: four 12-month periods (pl through p4), and a final subperiod
(p5), which contains only 10 months. To find out how the risk of the portfolios
changes through event time, five time series of returns were constructed for
each vitile portfolio—the first series with pl returns only, the second series
with p2 returns only, and so on. Because the portfolios are rebalanced nine
times (once every April), each has four series with 108 monthly returns and one
with 90 returns.

Risk and abnormal return for each event-time period p and each portfolio ; is
estimated by

Rjt(p) _th = 0y ({J) + Bj @ R,y — Rﬂ) + ejt(p)’ 1)

where { represents calendar time (in months), K}, is the return on portfolio 5 for
month £, R, is the yield on a one-month Treasury bill (as reported by Ibbotson
Associates), and R,,, is the monthly return on the market portfolio, defined as
the equally weighted portfolio of all the stocks included in the 20 portfolios. The
estimated parameters o,(p) and B/p) are constants representing Jensen’s
(1968) alpha and beta-risk for portfolio j in event time period p. With vitile
portfolios, in total 100 «’s and 100 B’s are estimated.

A somewhat different way to estimate CAPM betas is to keep the data lined
up as described above but to run the market model. Here R;(p) = o;(p) +
B @R, + u;{p) is estimated. An equally weighted portfolio of all firms listed
on the NYSE serves as the market index. Again, different beta estimates were
obtained for each subperiod and for each earnings-growth portfolio.

A common method of estimating betas is to run the market model for
individual companies using daily returns for the rank period (between April of
year {—3 and the end of March of year £). An equally weighted portfolio of all
firms listed on the New York and American stock exchanges serves as the
market index. Because there are nine forecast months (each April between
1976 and 1984), each company has up to nine betas. The betas are averaged
across portfolios and across years.

Results

Table 12 shows CAPM betas for decile portfolios (D1, . . . , D10). For the
first two years of the rank period (subperiods pl and p2) and for the test period
(p4 and p5), the betas are averaged. No dramatic and sudden risk shifts are
apparent. Companies for which analysts are pessimistic become somewhat
more risky investments during the test period; companies for which analysts
are optimistic become less so. The most important result in Table 12, however,
is that the betas tend to be larger for companies with high projected earnings
growth, the very same firms that underperform the averages in the stock



TABLE 12. Market-Model and Ball-Kothari Betas for Decile
Portfolios Based on Projected Earnings Growth

CAPM Beta® Market-Model Beta® Ball-Kothari Beta”
Portfolio Subperiod (t—3,/) Before® (p3)  After® Before® (p3) After®

One-Year Forecasts

D1 0.970 0.871 0.889 0.934 0.979 0.961 1.007
D2 0.969 0.922 0.939 0.957 1.022 1.000 1.031
D3 0.977 0.872 0.908 0.893 0.984 0.976 0.968
D4 0.953 0.847 0912 0.885  0.969 0.987 0.956
D5 0.946 0.838 0.895 0.871 0.961 0.969 0.942
D6 0.965 0.869 0.895 0.875 0.990 0.962 0.945
D7 0.982 0.896 0.936 0.934 1.015 0.997 1.008
D8 0.993 0.899 0.931 0.945 1.013 1.000 1.014
D9 1.025 0912 0.963 0.979 1.038 1.031 1.054
D10 1.047 0.930 1.052 1.007 1.031 1.117 1.074
Two-Year Forecasts
D1 0.979 0.822 0.853 0.897 0.966 0.948 0.979
D2 0.915 0.758 0.845 0.854 0.906 0.932 0.946
D3 0.902 0.757 0.834 0.833 0.950 0.936 0.938
D4 0.925 0.817 0.844 0.854 1.031 0.959 0.949
D5 0.960 0.832 0.899 0.868 1.015 1.009 0.970
D6 0.921 0.776  0.842 0.840 0.960 0.933 0.934
D7 0.985 0.796 0.853 0.864 1.013 0.991 0.973
D8 1.047 0.860 0.920 0.975 1.037 1.022 1.090
D9 1.061 0.853 1.025 0.984 1.057 1.125 1.091
D10 1.128 0.872 1.039 1.032 1.063 1.146 1.131

*Computed with daily returns from April of year {—3 to March of year &
bCalculated from monthly returns.

“Average for subperiods pl and p2.

dAverage for subperiods p4 and p5.

market. The betas are larger whichever way one looks at the data. Prior to the
test period, the difference in the betas of the extreme decile portfolios (D10 vs.
D1) is roughly between 0.060 and 0.150 for the one-year forecasts and between
0.050 and 0.200 for the two-year forecasts. During the test period, the
difference narrows, but D10 remains more risky than either D1 or the portfolios
in the middle. These findings seem to eliminate CAPM beta risk as an
explanation of the excess returns discussed in Chapter 3. If anything, the data
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TABLE 13. Market-Adjusted Excess Returns and Jensen’s
Alphas for Decile Portfolios Based on Projected

Earnings Growth
Market-Adjusted Excess Returns Jensen’s Alphas®
Portfolio Before® (p3) After® Before® (p3) After®
One-Year Forecasts
D1 1.376 —5.145 —1.433 1.356 —5.648 —2.464
D2 0.379 —3.566 1.603 0.544 —3.128 1.481
D3 1.449 —2.937 1.380 1.244 —-2.938 1.080
D4 —1.066 0.605 1.357 -0.934 0.878 1.628
D5 —0.268 —-(.833 —0.476 0.067 —0.683 —0.069
D6 —0.966 1.008 1.198 ~(.618 1.358 1.803
D7 1.487 1.807 —-0.285 1.586 2.229 0.269
D8 0.580 3.153 0.043 0.414 3.182 —0.033
D9 —0.884 3.584 —1.557 —0.944 3.579 —1.680
D10 —-2.088 2.323 —1.831 —2.415 1.977 —2.361
Two-Year Forecasts
D1 0.126 —5.596 ~1.429 —-0.254 —6.156 —2.638
D2 —2.894 ~4.110 1.930 -2.621 —3.607 2.045
D3 —0.302 —1.941 1.329 0.442 —1.286 1.763
D4 —0.056 —4.421 0.743 0.383 —3.802 1.200
D5 —1.994 0.124 1.154 —2.262 0.521 1.429
D6 —0.840 0.926 0.449 -1.091 0.842 0.700
D7 0.693 -0.135 —-0.134 1.115 0.513 0.412
D8 0.891 1.597 0.017 0.728 1.685 0.307
D9 1.240 5.823 —-1.810 1.010 5.607 -—2.549
D10 3.136 7.731 -2.249 2.669 6,528 —2.,945

2Annualized; based on regressions with monthly returns.

PAverage for subperiods pl and p2.
“Average for subperiods p4 and p5.

suggest that these earlier results understate the profitability of the arbitrage

portfolios.

Table 13 presents annualized Jensen’s alphas that correspond to the
Ball-Kothari betas of Table 12. The table also lists annualized market-adjusted
excess returns (the return on the market portfolio is the equally weighted
average return on all firms in the sample). These excess returns assume that
the risk is the same for each decile portfolio. Ignoring portfolio D1, the test
period alphas for the two-year forecasts clearly decline as hopes for future



FIGURE 6. Excess Returns and Jensen's Alphas for 20
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earnings growth increase. This pattern is the exact reverse of what happens
during year /—1. Because the beta differences between the portfolios are so
small, the market-adjusted excess returns look quite similar to the alphas.
Figure 6 shows a scatter diagram (with a fitted regression line) for vitile
portfolios. Each number in the figure refers to one of the portfolios.

Does an arbitrage portfolio that exploits unrealistic forecasts of earnings
growth still earn significant excess returns after controlling for risk with
Ball-Kothari betas? To answer this question, the performance of the extreme
quintile portfolios was compared for the months in subperiod p4 (the first 12
months after the April forecast). The return differential was regressed on the
market risk premium. Two more regressions have only the returns on Q1 or Q5
as dependent variables. For the one-year forecasts, the alpha of the arbitrage
portfolio is 0.253 percent a month (¢ = 1.45) and the beta is —0.070 (¢t =
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—1.89). For the two-year forecasts, the alpha is 0.443 a month (¢ = 1.94) and
the betais —0.171 ({ = —3.46). As in Chapter 3, the results are stronger for
the two-year forecasts, and they appear to be statistically significant. On an
annual basis, the excess returns amount to about 5 percent. Roughly half of the
excess returns derive from each quintile. The monthly alpha is 0.237 percent (¢
= 1.78) for Q1, and it is —0.206 for Q5 ({ = —1.59).



5. Conclusion

Previous research finds mean reversion in stock prices, both cross-sectionally
(De Bondt and Thaler 1985, Ball and Kothari 1989, and Chopra et al. 1991) and
at the aggregate level (Fama and French 1988, Poterba and Summers 1988).
Broadly speaking, this phenomenon could have three sets of (not mutually
exclusive) explanations. One view is that mean reversion does not really exist
but amounts to a statistical artifact. A second view is that mean reversion is to
be expected if either the objective riskiness of a stock or the rationally required
compensation for risk systematically changes through time, perhaps with the
business cycle. A third view is that mean reversion occurs because markets are
inefficient; that is, price frequently deviates from intrinsic value.

This study in behavioral finance examined the possibility that the market
overreacts to news about future earnings.!” The data broadly support the
hypothesis. For the 197686 period, an inverse relationship existed between
expected earnings growth and subsequent returns. Because it takes time for
forecasts to be proven wrong, the statistical ink strengthens as the test period
lengthens. Also consistent with overreaction, share price reversals appear to be
somewhat larger for five-year forecasts. In his book The Intelligent Investor,
Benjamin Graham (1959, p. 133) observed that “. . . no one really knows
anything about what will happen in the distant future but analysts and investors
have strong views on the subject just the same.” The data seem to agree with
this assessment. Perhaps long-term earnings forecasts are like “castles in the
air.”

The investment implications of this study are promising but still somewhat

17There are at least two more overreaction theories. One is that risk perceptions move too
much and that they are a function of prior stock returns (De Bondt 1992). The second hypothesis
is that the market has a life of its own and that trading is to some extent self-generating—that is,
the market is driven by news about its own behavior. See French and Roll (1986) and the survey
evidence relating to the 1987 stock market crash summarized in Shiller (1990).
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tentative. More data and further tests are necessary to determine whether the
supposed excess returns for the extreme portfolios are economically significant;
for example, transaction costs should be considered. Probably the most im-
portant extension is in the area of five-year earnings forecasts. At the present
time, the time series of these forecasts may be too short to allow truly reliable
inferences, and the forecasts are concentrated in too few industries. Never-
theless, these forecasts clearly seem to offer attractive investment opportuni-
ties. The study should also be extended to include small publicly listed firms.
Chances are that investor overreaction wreaks the most havoc with respect to
the pricing of small firms (see Chopra et al. 1991).
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