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Investor Extrapolation and Expected Returns
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This paper takes a new approach to examine whether investors extrapolate from past returns to
form expectations about future stock returns. Unlike prior research that relies on experiments
or surveys to derive investors’ expectations, we estimate expected returns directly from stock
prices, the book value of equity, and analyst earnings forecasts. We find that the expected returns
are positively related to both past market returns and past stock returns. However, investors’
expectations seem to be overoptimistic (overpessimistic) for stocks that had extremely high
(low) returns in the previous year. Furthermore, we find that investors’ expectations about
future earnings growth rates are also positively related to past growth rates. The results remain
robust after we control for analyst optimism and measures of risk. Taken together, our results
are consistent with the findings that investors extrapolate from past stock returns and past
earnings growth rates.
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Expected earnings growth rates

INTRODUCTION

How do investors form expectations about future stock re-
turns? This is the question at the heart of modern finance re-
search. Classic asset pricing models, such as Sharpe [1964]
and Lintner [1965], suggest that a stock’s expected return
should be positively related to its systematic market risk.
However, behavioral research seems to find that investors
tend to extrapolate from the recent trends in stock prices
and expect higher returns for stocks that have outperformed
in the past. Based on experiments and surveys conducted
on various subjects, such as professional and individual in-
vestors, chief financial officers, students, and finance pro-
fessors, researchers have documented a robust positive as-
sociation between expected returns and past returns (see,
e.g., De Bondt [1993], Welch [2000, 2001], Graham and
Harvey [2001], Vissing-Jorgensen [2003], and Shefrin
[2005]). The evidence from behavioral research provides
important insights into investors’ expectations about future
stocks returns. However, these experiments and survey stud-
ies are often challenged on the grounds that their results
may not be applicable in the real financial market (see, e.g.,
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Campbell [2003] and Lamont [2003]). Critics point out that
experimental subjects such as students may not represent
typical investors, and experimental settings rarely resemble
a real market situation. Moreover, surveys usually rely on a
limited sample of respondents who may not provide serious
answers to the questionnaire. These concerns make it diffi-
cult to draw the conclusion that investors extrapolate from
past returns.

In this study, we adopt a new approach to examine whether
investors extrapolate from past stock returns when forming
expectations about future returns. Rather than conducting ex-
periments or surveys, we directly estimate expected returns as
implied by the stock prices, book equity values and analysts’
earnings forecasts. Specifically, following Easton [2004], we
invert the residual income valuation model to obtain a sim-
ple linear relation between the ratio of forecasted earnings
to current book equity value and the current price-to-book
equity ratio. This linear relation allows us to use ordinary
least squares regression to estimate expected returns, which
are a function of the intercept and the slope coefficients from
the regression. Compared with experiments and surveys, this
approach has several merits. First, it is based on real market
data, which means that our estimates reflect the expectations
of real investors in the real market. Second, it allows us to
obtain the estimates of expected returns for a large sample
of stocks over a long period of time, which is typically not
feasible for experiments and surveys. Third, this approach
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has been widely used in the literature to study investors’
expected returns (see, e.g., Claus and Thomas [2001], Dhali-
wal et al. [2005], Easton et al. [2002], Easton and Monahan
[2005], Easton and Sommers [2007], Gebhardt et al. [2001],
Lee et al. [2000], Pastor et al. [2007], among others). Finally,
we follow Easton et al. [2002] to estimate expected returns
and expected growth rates simultaneously. In this way, we
avoid introducing a bias toward estimated expected returns
by assuming a growth rate for the residual income valuation
model. As a bonus, we also obtain estimates of investors’
expected growth rates, which allows us to examine whether
investors extrapolate from past growth rates as well.

For a large sample of stocks from 1981 to 2007, we find
a positive relationship between expected returns and past re-
turns for both market portfolios and individual stocks. On
average, investors’ expected annual returns for the aggregate
market are 1.6 percentage points higher in the years following
those with the highest market returns than in the years fol-
lowing the lowest market returns. Sorted into deciles based
on realized returns in the previous year, stocks in the top
decile with the highest past returns are expected to generate
a return of 15.4% the next year, while stocks in the bottom
decile with the lowest past returns have an expected return
of only 7.9%. Multivariate regressions reveal that expected
stock returns are positively and significantly related to past
market returns and individual stock returns. Finally, we find
that investors’ expected returns are generally not justified by
the realized returns in the following year. Their high expec-
tations following bull markets and for stocks with the highest
past returns are only met by low realized returns. Similarly,
their low expectations following bear markets and for stocks
with the lowest past returns appear to be too pessimistic.
Taken together, our results are consistent with the view that
investors extrapolate from past stock returns to form their ex-
pectations about future returns, and the extrapolation yields
predictable errors in expected returns.

Investors’ expectations about future growth rates exhibit
similar patterns. The expected growth rates are positively re-
lated to the individual stocks’ earnings growth rates in the
previous year, as well as to the market’s aggregate earnings
growth rate in the last year. Further, the expected growth
rates seem to be too optimistic for stocks whose earnings
experienced the highest growth in the previous year, but too
pessimistic for stocks reporting the largest decline in earn-
ings in the past year. This evidence indicates that investors
extrapolate from past earnings growth rates as well.

Our findings are not the result of the optimistic bias in
analysts’ earnings forecasts, which is a key input in our es-
timation of expected returns and growth rates. Easton and
Sommers [2007] show that analyst optimism will introduce
an upward bias in the estimated expected returns. If analyst
earnings forecasts are overoptimistic, as shown in previous
literature (see, e.g., Richardson et al. [2003]) and analyst op-
timism co-moves with past returns as shown by Barber et al.
[2003], our results would merely reflect this co-movement.

To rule out this possibility, we replace analyst earnings fore-
casts with realized earnings and re-estimate investors’ ex-
pected returns and growth rates. We find similar results using
the alternative estimates of expected returns and growth rates,
suggesting that our results are not driven by the optimism bias
in analysts’ earnings forecasts.

Our results are also not driven by firm characteristics, such
as firm size and book-to-market ratio, which may be related
to expected returns (see, e.g., Fama and French [1992], and
Daniel and Titman [1997]). As a robustness check, we control
the firm size and book-to-market ratio when we form the
portfolios based on past returns or growth rates. Specifically,
we double sort sample firms into 3 × 3 equal-sized groups
based on firm size and book-to-market ratio each year. Then
the firms in each group are further sorted into 10 deciles
on the basis of their returns in the previous year. We finally
form return decile portfolios by grouping firms in the same
return decile of all size and book-to-market ratio groups. We
replicate our analyses to the redefined return decile portfolios
and obtain similar results.

This study relates to the literature in two ways. First, it
complements and supports previous studies in behavioral re-
search about past returns and investor expected returns. By
estimating expected returns directly from market data, we
circumvent the common criticism of prior studies based on
experiments and surveys. Second, by showing that past re-
turns can significantly influence expected returns, our results
have implications for future research on investor behavior and
asset pricing. We believe that asset pricing models incorpo-
rating the extrapolation bias, as explored by Shefrin [2005],
will better capture the behavior of the financial markets.

The rest of the paper is organized as follows. Section 2
reviews related studies on investor extrapolation bias. Section
3 describes the methodology to simultaneously estimate the
expected returns and expected earnings growth rates. Section
4 presents the results of empirical analyses, and section 5 has
the conclusion.

LITERATURE REVIEW

A critical question in modern finance research is how in-
vestors form their expectations about future stock returns.
In classic asset pricing models such as Sharpe [1964] and
Lintner [1965], investors are modeled as rational agents who
choose a portfolio that can maximize their expected utility
and minimize risk. According to these models, a stock’s ex-
pected returns should be basically determined by its sys-
tematic risk, or the degree to which its returns co-move
with the market returns. More recently, empirical research
has established that some firm characteristics, such as firm
size and book-to-market ratio, are more strongly associated
with stock returns than systematic risk (Daniel and Titman
[1997]). However, one problem of most empirical asset pric-
ing studies is that they have to rely on realized returns
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to proxy for expected returns, since expected returns are
unobservable. It is, however, arguable that realized returns
tend to be a noisy and poor proxy for expected returns (Brav
et al. [2005]).

Behavioral research takes a different approach to the study
of expected returns. Through experiments and surveys, this
stream of research directly measures the expectations of the
subjects. In contrast to classic asset pricing models, behav-
ioral research finds that investors tend to extrapolate from
past stocks returns when forming expectations about future
stock returns. For example, De Bondt [1993] asked a group of
27 students to predict future stock prices after showing them
the prices of a bull or a bear market. He finds that students
who saw bull market prices predicted a further rally in stock
prices, and students who saw bear market prices predicted
a further decline in stock prices. The same experiment was
replicated by Shefrin [2005], who finds both students and
professional investors predicted a continuation of the recent
trends in the stock prices. De Bondt [1993] also investigated
the expectations of investors surveyed by the American Asso-
ciation of Individual Investors (AAII). Since July 1987, AAII
has conducted weekly surveys of 125 randomly selected in-
vestors about the likely direction of the stock market for the
next six months. Using data from 1987–1992, De Bondt finds
that more individual investors became bullish in their expec-
tation about future market returns following a rise in the Dow
Jones index. Vissing-Jorgensen [2003] finds a similar pattern
using monthly data from the USB/Gallup survey of individ-
ual investors over the period June 1998 to December 2002.
The USB/Gallup survey explicitly asks 1,000 investors each
month for their expectations about returns of their portfo-
lios and the overall stock market in the coming 12 months.
Vissing-Jorgensen documents a strong positive association
between investors’ expected returns and past market returns.

Extrapolation is also observed in other groups of market
participants. Graham and Harvey [2001] surveyed chief fi-
nancial officers (CFOs) in more than 300 U.S. companies
about their expected market returns in the following year.
They find a positive association between CFO’s expected
market returns and past market returns. During the bull mar-
ket period in 1997 and 1998, Welch [2000] surveyed 226
finance professors about their expected equity risk premium.
On average, these professors predicted a premium of 7.2%
per year over the next 30 years. After the market crash in
2000, Welch [2001] surveyed these professors again, and
found that the expected risk premium had now decreased to
5.5% per year.

Besides stock returns, investors seem to extrapolate from
a company’s past growth rates and operating performance
as well. Chan et al. [2003] find that analyst forecasts of a
firm’s long-term growth rates are positively correlated with
the firm’s recent realized growth rates. Lee et al. [2008] doc-
ument that analyst long-term growth forecasts are optimistic
during bull markets and pessimistic during bear markets. In-
vestors also think that good companies are good investments,

expecting good companies to continue their superior perfor-
mance in the future (Shefrin and Statman [1995] and Solt
and Statman [1989]).

Extrapolation is a manifestation of a representativeness
heuristic documented by Tversky and Kahneman [1974]. A
person who relies on representativeness usually judges the
probability of an uncertain event by the degree to which the
event resembles the essential or salient features of the process
that may generate the event. Investors with representativeness
bias will see an upward (downward) trend in recent prices as
representative of an underlying return generating process that
produces positive (negative) returns. When predicting future
returns, they believe the same return generating process will
continue to work and consequently they expect a continuation
in stock prices (Shefrin [2005]).

A characteristic of the representativeness heuristic is that
people focus too much on the salient features of the event
while ignoring its base probability. When extrapolating from
past stock returns, investors overlook the underlying time-
series properties of stock returns, and particularly the fact
that extremely high or low returns are unlikely to be sustained
going forward. As a result, extrapolation leads to predictable
errors in investors’ expectations. Thus, while investors tend
to set a high expectation after observing high past returns, the
realized values will be more likely to revert to the mean level
eventually, and so to fall short of investors’ expectations.1 In
an influential study, Lakonishok et al. [1994] show that value
stocks with high book-to-market ratios usually experienced
large declines in earnings, sales and cash flows in the previous
5 years. However, these value stocks tend to outperform the
glamour stocks that had superior growth in earnings, sales,
and cash flows. The evidence is consistent with the idea
that investors extrapolate from past growth to form their
expectations about future growth, overshooting the realized
growth.

A few studies use stock recommendations and target
prices issued by financial analysts to proxy for investor ex-
pectations (Ang and Peterson [1985], Shefrin and Statman
[2003]). In a recent study, Brav et al. [2005] use target prices
to compute expected returns. They find that analyst expected
returns are negatively associated with past returns. Their evi-
dence is inconsistent with prior findings from surveys of indi-
vidual and professional investors (Vissing-Jorgensen [2003],
and Shefrin [2005]). However, it is possible that analysts may
have different expectations.2

ESTIMATION OF EXPECTED RETURN AND
EXPECTED EARNINGS GROWTH RATES

In this section we describe the method to simultaneously esti-
mate the expected returns and the expected earnings growth
rates based on the residual income valuation model.3 We
first derive a linear relationship between the observable ac-
counting variables and stock prices from the residual income
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valuation model. Then we discuss how to implement the
estimation procedure using simple ordinary least squares re-
gressions. Before proceeding, we want to stress that it is
advantageous to simultaneously estimate the expected re-
turns and growth rates. Some existing studies also rely on the
residual income model or its variants to estimate the expected
returns, but they usually assume a predetermined value for
future earnings growth rates. For example, the future earn-
ings growth rate is assumed to linearly revert to a steady value
like the risk-free rate minus 3% in Claus and Thomas [2001],
historical industry median return on equity (ROE) in Geb-
hardt et al. [2001], and historical nominal GDP growth rate
in Pastor et al. [2007]. Although based on sound economic
reasons, these assumed values will surely introduce biases
and noise in the estimated expected return (Easton et al.
[2002]). Simultaneously estimating both the expected return
and the expected earnings growth rate avoids this problem.
After comparing different methods, Easton [2006, p. 392]
recommends that “where possible, methods that simultane-
ously estimate growth and the expected rate of return should
be used.”

Residual Income Valuation Model

The residual income model expresses the stock price as the
sum of current book equity value and the present value of
future economic profits (Ohlson [1995]):

P0 = BPS0 +
∞∑

k=1

EPSk − r∗BPSk−1]

(1 + r)k
, (1)

where BPSk is the book equity value per share at the end of
period k, EPSk is earnings per share for period k, and r is
the expected return. The term (EPSk – r *BPSk−1) captures
the economic earnings of period k in excess of the cost of
the capital required by investors. On the assumption of clean
surplus accounting that the book equity value accumulates by
the amount of retained earnings in each period, the residual
income valuation model is just a variant of the discounted
dividend valuation model.

If we assume that future economic profit grows at a con-
stant rate of g, we can express the above equation as follows:

P0 = BPS0 + EPS1 − r∗BPS0

r − g
. (2)

The general residual income valuation model in Equation
1 could be transformed into Equation 2 even if the future
economic profits do not grow at a constant rate. In the case
of a nonconstant earnings growth rate, g in Equation 2 has the
interpretation of the weighted average of all future periodical
earnings growth rates (Jagannathan et al. [2000]).

Rearrange the modified residual income valuation model
in Equation 2 and we get:

EPS1

BPS0
= α0 + α1

P0

BPS0
, (3)

where α0 = g and α1 = r − g. This establishes a linear re-
lation between the expected ROE and price-to-book ratio.
Assuming α0 and α1 are constant for a portfolio of stocks,
we can use ordinary least squares regressions to estimate
these parameters. Based on these estimates, it is straightfor-
ward to obtain investors’ expected growth rate (g = α0) and
expected return (r = α0 + α1).4

Empirical Implementation

To estimate Equation 3, we need to have expected earnings
per share (EPS) for the next year. A widely used proxy for
investor’s expected EPS is analyst earnings forecasts. We thus
measure the expected EPS as the first consensus (median)
analyst earnings forecast for the current fiscal year released
at least 14 days after the announcement of earnings for the
previous fiscal year. We choose earnings forecasts issued 14
days after the earnings announcement date to ensure that
analysts have incorporated the information of the previous
fiscal year’s earnings into their forecasts. Book equity value
per share is measured at the end of the most recent fiscal
year. To ensure that the price incorporates the information
in analysts’ earnings forecasts, we use the stock’s closing
price in the same month as the consensus analysts’ forecast
is released.

The closing prices are usually obtained one or two months
after the end of the last fiscal year, while the residual income
valuation model in Equation 2 applies to the price at the
end of the fiscal year. To take this discrepancy into account,
we follow Easton and Sommers [2007] to make some ad-
justments. We discount the price by the estimated expected
return to the last fiscal year end to obtain consistent mea-
surements. Since the rate used to discount the price needs
to be estimated from the regression, we obtain the final es-
timates via iterative regressions. Specifically, we start with
the original nondiscounted price to obtain an initial estimate
of expected returns. We then use the price discounted by this
initial expected return estimate and re-estimate the expected
return. We replicate the regression in the second step using
the price discounted by the estimate of expected return ob-
tained from the last iteration until the change in the estimate
of expected return is less than 0.001 in magnitude.

Following Easton et al. [2002], we estimate the regres-
sion model in Equation 3 using weighted least square (WLS)
regression, with the stocks’ market capitalization in the pre-
vious fiscal year end as the weight. WLS estimation gives the
estimates of value-weighted expected returns and expected
earnings growth rates, which may better represent the aver-
age expectations in the market. It also mitigates some data
imperfections, such as extremely small book value of equity
in the denominator of the dependent and explanatory vari-
ables in Equation 3. To further reduce the effect of outliers,
we eliminate stocks whose EPS1/BPS0 and P0/BPS0 fall in
the top or bottom 1% of the distribution.
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EMPIRICAL RESULTS

Description of the Sample

We obtain the accounting data from COMPUSTAT, analyst
earnings forecast data from I/B/E/S, and stock prices from
CRSP. Our sample covers stocks traded on NYSE, AMEX,
and NASDAQ spanning the period from 1981 to 2007. For a
stock in year t to be included in the sample, it has to satisfy
the following criteria: (1) it is a common stock, that is, with
a share code of 10 and 11 at the end of the fiscal year t-1;
(2) its fiscal year end is December, with a valid earnings
announcement date that is no more than 4 months after the
end of the fiscal year t-1; (3) it has positive book equity value
per share at the end of the fiscal year t-1; and (4) it has a
valid one-year forward earnings forecast which is released at
least 14 days after the announcement of the earnings of the
fiscal year t-1, and a valid closing price for the month during
which the earnings forecast is released.5 The final sample
has 55,565 stock-year observations and 8,038 unique stocks.
The number of stocks in the sample increases steadily from
1,094 for fiscal year 1981 to 2,980 for fiscal year 2000, and
then declines gradually to 2,429 for fiscal year 2007.

The descriptive statistics of the value-weighted portfolio
of all stocks in the sample are reported in Table 1. The past
market return is based on the CRSP value-weighted return,
including dividends in year t − 1,6 whereas the past earn-
ings growth rate is calculated as the value-weighted average
of the earnings growth rates of all stocks in the sample in
year t − 1. The expected return and the expected earnings
growth rate are estimated every year based on the regression
described in Section 3. Table 1 shows that the average an-
nual return from all stocks in the sample is about 14% for
the past 27 years, while investors’ expected return is 13.1%.

TABLE 1
Descriptive Statistics of the Market Portfolio

This table presents the descriptive statistics of the
value-weighted returns and earnings growth rates of
the market portfolio. The sample covers the period

1981–2007. Expected returns and expected earnings
growth rates are estimated simultaneously using stock
prices, book value of equity and analyst forecasts as

in Equation 3.

Variables N Mean Std Dev Min Med Max

Returns in year t -1 27 0.140 0.158 −0.208 0.162 0.357
Expected returns at the

beginning of year t
27 0.131 0.026 0.081 0.131 0.213

Realized returns in year t 26 0.133 0.157 −0.208 0.159 0.357
Earnings growth rates in

year t -1
27 0.172 0.245 −0.381 0.167 0.650

Expected earnings growth
rates at the beginning of
year t

27 0.096 0.032 0.047 0.093 0.216

Earnings growth rates in
year t

26 0.175 0.247 −0.381 0.184 0.650

The average realized and expected annual earnings growth
rates of the aggregate portfolio are 17.2% and 9.6%, respec-
tively. Our estimates of expected returns and expected growth
rates are comparable in magnitude to those reported in Eas-
ton and Sommers [2007]. It is noticeable that the realized
returns and earnings growth rates are much more volatile
than the expected values. The standard deviation for realized
returns is 15.8%, while the standard deviation for expected
returns is only 2.6%. The standard deviations for realized and
expected earnings growth rates are 24.5% and 3.6%, respec-
tively. This is not surprising, however, since realized returns
and growth rates are often affected by dramatic events such
as the September 11 terrorist attack, which investors cannot
forecast when forming expectations.

In behavioral research such as that of De Bondt [1993]
and Vissing-Jorgensen [2003], investors’ expected returns
are found to be positively related to past market returns. As
a preliminary test, we first investigate if a positive relation-
ship exists between our estimated expected market returns
and past market returns. We classify the sample years into
three states based on the realized market returns in the pre-
vious year. We then plot the average expected returns across
different states in Figure 1. It is clear that investors’ expec-
tations about the following year’s market returns are higher
following bull markets than their expectations following bear
markets. The difference (1.6%), however, is not statistically
significant, probably because we have only 9 observations in
each market state. The correlation coefficient between past
market returns and expected market returns is 0.343, which
is marginally significant (p-value = 0.08). Therefore, the re-
sults from our estimated expected returns are consistent with
prior findings in behavioral research.

Do Investors Extrapolate From Past Stock
Returns and Earnings Growth Rates?

We proceed to investigate whether investors extrapolate from
past stock returns and earnings growth rates. A positive
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FIGURE 1 Expected returns of the market portfolio.
This figure plots the average expected returns under three different market
states with different past realized values. We classify the sample period
(1981–2007) into three market states by the returns in the previous year,
and plot the average expected return for each state. Expected returns are
estimated using the methodology described in the text.
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TABLE 2
Relations Between Past and Expected Values of Returns and Growth Rates

This table presents the average past, expected and realized values of return and earnings growth rate for 10 portfolios formed
based on the realized values in the previous year. The sample spans the period 1981–2007. Each year, we classify all stocks into
deciles based on their returns in the previous year, and then report the time-series average of the returns in year t − 1, expected
returns at the beginning of year t, and realized return in year t of each portfolio in the left panel. Similarly, each year we classify all

stocks into deciles based on their earnings growth rates in the previous year and report the time-series average values of
earnings growth rate in year t − 1, expected earnings growth rate, and realized earnings growth rate in year t of each portfolio in

the right panel. Expected returns and expected earnings growth rates are estimated simultaneously using stock prices, book
value of equity and analyst forecasts as in Equation 3.

Returns Earnings Growth Rates

Past return in Expected returns at the Realized returns Past growth rate Expected growth rates at Realized growth
Portfolio year t − 1 beginning of year t in year t in year t − 1 at the beginning of year t rate in year t

1 (Low) −0.458 0.079 0.115 −3.867 0.065 1.359
2 −0.241 0.106 0.110 −0.629 0.066 1.124
3 −0.109 0.115 0.145 −0.240 0.090 0.111
4 −0.006 0.114 0.151 −0.046 0.091 0.016
5 0.081 0.119 0.125 0.068 0.086 −0.055
6 0.161 0.120 0.135 0.154 0.110 0.057
7 0.255 0.131 0.144 0.264 0.107 0.059
8 0.381 0.130 0.132 0.467 0.134 0.099
9 0.573 0.135 0.153 0.910 0.102 0.091
10 (High) 1.091 0.154 0.131 4.154 0.104 0.021
High – Low 1.549 0.075 0.016 8.021 0.039 −1.338
(t-stat) (13.728) (3.481) (0.207) (18.108) (2.558) (−5.079)

association between expected returns (growth rates) and past
returns (growth rates) would provide supporting evidence for
the extrapolation argument. Our tests begin with classifying
firms each year into deciles according to their returns realized
in the previous year, and estimating the expected returns of
these decile portfolios based on the method described in sec-
tion 3. We then examine the cross-sectional relation between
the expected returns and the returns in the previous year. We
apply the same procedure when we examine the behavior of
expected earnings growth rates.

The mean values of returns in year t − 1, expected re-
turns at the beginning of year t, and realized returns in year
t for each value-weighted decile portfolio are reported in
the left panel of Table 2, while the mean values of earnings
growth rates are reported in the right panel. The compari-
son of expected returns across portfolios with various past
returns reveals a clear pattern. Investors seem to expect well-
performing stocks to further outperform in the future. The av-
erage expected return increases almost monotonically from
7.9% per annum for the worst-performing portfolio to 15.4%
for the best-performing portfolio. The difference in expected
returns of the two portfolios is 7.5% per annum, which is both
economically and statistically significant. A similar pattern
exists in investors’ expected growth rates across portfolios
with different past growth rates. The expected growth rate
for the fastest growing portfolio is 10.4%, far above 6.5% for
the slowest growing portfolio.

Furthermore, investors’ extrapolation from the past real-
ized returns and growth rates is not fully justified by the
realized values. Stocks that are expected to generate the low-

est returns because of poor returns in the previous year turn
out to give a return of 11.5% in year t, higher than investors’
expected return of 7.9%. By contrast, the best-performing
stocks in the previous year only deliver a return of 13.1%
in the following year, lower than investors’ expectation of
15.4%.7 The results for earnings growth rates are even more
striking. There is clear evidence of mean reversion in earn-
ings growth rates: fastest-declining stocks turn out to be
the fastest-growing stocks in the next year and vice versa.
Investors will be positively surprised when their expected
growth rate of 6.5% for the previous year’s fastest-declining
stocks is dwarfed by a massive 135.9% increase in earn-
ings in the next year. They will also be disappointed by 2.1%
growth rate for previous year’s fastest-growing stocks, which
are expected to deliver a 10.4% growth rate. These results
provide support for the argument that investor extrapolation
leads to systematic errors in their expectations about stock
returns and earnings growth rates.

In multivariate tests, we investigate whether investors ex-
trapolate the past returns of the market portfolio and individ-
ual stocks simultaneously when forming expectations about
future stock returns. On the basis of the UBS/Gallup survey
data, Vissing-Jorgensen [2003] find that investors’ expected
return for their own portfolio is positively related to both past
market returns and past portfolio returns. If investors extrap-
olate from both market returns and individual stock returns
simultaneously, we expect the expected returns of deciles
portfolios formed on past returns to be positively related to
both the market returns and the portfolios’ own returns in the
previous year. To test this hypothesis, we regress expected
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TABLE 3
Relation Between the Past and Expected Returns:

Regression Results
This table presents the results of regressing the

expected returns of decile portfolios formed on the
past returns against the past market returns and the

past portfolio returns as follows,

E(Reti,t ) = α + β∗Retm,t−1 + γ ∗Reti,t−1 + εi,t

where E(Reti,t ) is the value-weighted expected return
for portfolio i at the beginning of year t , Reti,t−1and
Retm,t−1are the value-weighted realized returns for

portfolio iand the market portfolio in year t − 1,
respectively. Expected returns are estimated using

stock prices, book value of equity and analyst
forecasts as in Equation 3. Model 1 uses the raw past
returns of decile portfolios in the right hand side of the
regression. Model 2 replaces the raw portfolio returns
with the portfolios’ decile rankings based on their past

returns. Model 3 uses dummies variables, Port1 to
Port10, to indicate the decile portfolios. The sample

spans the period 1981–2007. Each year, we construct
10 portfolios based on stock returns in the previous
year. ∗, ∗∗, and ∗∗* indicate statistically significant at

10%, 5%, and 1% level.

Model 1 Model 2 Model 3

Coef. t-stat Coef. t-stat Coef. t-stat

Intercept 0.111∗∗∗ 28.296 0.078∗∗∗ 12.014 0.070∗∗∗ 7.672
Retm 0.038∗∗ 1.961 0.062∗∗∗ 3.448 0.062∗∗∗ 3.436
Reti 0.025∗∗∗ 4.046
Rank Reti 0.006∗∗∗ 6.268
Port2 0.027∗∗ 2.144
Port3 0.036∗∗∗ 2.886
Port4 0.035∗∗∗ 2.828
Port5 0.040∗∗∗ 3.175
Port6 0.041∗∗∗ 3.260
Port7 0.052∗∗∗ 4.178
Port8 0.050∗∗∗ 4.042
Port9 0.056∗∗∗ 4.520
Port10 0.074∗∗∗ 5.964
Adj. R2 0.086 0.155 0.148

returns of decile portfolios against the market returns and
individual portfolios’ own returns in the past year:

E(Reti,t ) = α + β∗Retm,t−1 + γ ∗Reti,t−1 + εi,t , (4)

where E(Reti,t ) is the value-weighted expected return for
portfolio i at the beginning of year t , Reti,t−1and Retm,t−1are
the value-weighted realized returns for portfolio iand the
market portfolio in year t − 1, respectively. This specifica-
tion assumes a linear relationship between expected and past
returns. However, expected returns are much less volatile than
realized returns, which may suggest a nonlinear relationship
between expected and past returns. To capture the potential
nonlinearity, we replace the raw realized returns of decile
portfolios with the corresponding decile rankings of portfo-
lios or dummy variables indicating the specific portfolio.

TABLE 4
Relation Between the Past and Expected Earnings

Growth Rates: Regression Results
This table presents the results of regressing the

expected earnings growth rates of decile portfolios
formed on the past growth rates against the past
market growth rates and the past portfolio growth

rates as follows,

E(GRi,t ) = α + β∗GRm,t−1 + γ ∗GRi,t−1 + εi,t

where E(GRi,t ) is the value-weighted expected
earnings growth rate for portfolio i at the beginning of

year t , GRi,t−1and GRm,t−1are the value-weighted
realized earnings growth rates for portfolio iand the
market portfolio in year t − 1, respectively. Expected

earnings growth rates are estimated using stock
prices, book value of equity and analyst forecasts as

in Equation 3. Model 1 uses the raw past growth rates
of decile portfolios in the right hand side of the

regression. Model 2 replaces the raw portfolio growth
rates with the portfolios’ decile rankings based on their
past growth rates. Model 3 uses dummies variables,
Port1 to Port10, to indicate the decile portfolios. The
sample spans the period 1981–2007. Each year, we

construct 10 portfolios based on earnings growth
rates in the previous year. ∗, ∗∗, and ∗∗∗ indicate
statistically significant at 10%, 5%, and 1% level.

Model 1 Model 2 Model 3

Coef. t-stat Coef. t-stat Coef. t-stat

Intercept 0.091∗∗∗ 24.093 0.061∗∗∗ 9.025 0.061∗∗∗ 6.340
GRm 0.020 1.556 0.025∗∗ 2.001 0.025∗∗ 2.034
GRi 0.005∗∗∗ 3.171
Rank GRi 0.005∗∗∗ 5.191
Port2 0.001 0.100
Port3 0.025∗ 1.879
Port4 0.027∗∗ 2.028
Port5 0.021 1.621
Port6 0.045∗∗∗ 3.455
Port7 0.042∗∗∗ 3.214
Port8 0.069∗∗∗ 5.221
Port9 0.037∗∗∗ 2.807
Port10 0.039∗∗∗ 2.967
Adj. R2 0.042 0.097 0.126

The regression results, presented in Table 3, reveal a
consistent pattern across all the three model specifications.
First, the expected returns are positively and significantly
related to the past market returns. Second, after controlling
for past market returns, expected returns are also positively
and significantly related to the portfolios’ own past returns.
For example in Specification 2 the coefficient for the
decile ranking of the past returns is 0.006 (t-statistics =
6.268). This coefficient indicates that moving from the
worst-performing portfolio to the best-performing portfolio,
investors’ expected returns increase by almost 5.4 percentage
points. The positive coefficients for the past market returns
and past portfolio returns are consistent with the results in
Vissing-Jorgensen [2003].
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TABLE 5
Sensitivity Test: Using Realized Earnings to Estimate

Expected Returns
This table presents the results of regressing the

expected returns of decile portfolios formed on the
past returns against the past market returns and the

past portfolio returns as follows,

E(Reti,t ) = α + β∗Retm,t−1 + γ ∗Reti,t−1 + εi,t

where E(Reti,t ) is the value-weighted expected return
for portfolio i at the beginning of year t , Reti,t−1and
Retm,t−1are the value-weighted realized returns for

portfolio iand the market portfolio in year t − 1,
respectively. Expected returns are estimated using

stock prices, book value of equity and realized
earnings as in Equation 7. Model 1 uses the raw past
returns of decile portfolios in the right hand side of the
regression. Model 2 replaces the raw portfolio returns
with the portfolios’ decile rankings based on their past

returns. Model 3 uses dummies variables, Port1 to
Port10, to indicate the decile portfolios. The sample

spans the period 1981– 2007. Each year, we construct
10 portfolios based on stock returns in the previous
year. ∗, ∗∗, and ∗∗∗ indicate statistically significant at

10%, 5%, and 1% level.

Model 1 Model 2 Model 3

Coef. t-stat Coef. t-stat Coef. t-stat

Intercept 0.071∗∗∗ 9.416 −0.022 −1.722 −0.097∗∗∗ −5.957
Retm −0.005 −0.141 0.081∗∗ 2.305 0.081∗∗ 2.528
Reti 0.092∗∗∗ 7.485
Rank Reti 0.018∗∗∗ 9.301
Port2 0.120∗∗∗ 5.413
Port3 0.173∗∗∗ 7.835
Port4 0.183∗∗∗ 8.297
Port5 0.196∗∗∗ 8.860
Port6 0.196∗∗∗ 8.874
Port7 0.203∗∗∗ 9.171
Port8 0.205∗∗∗ 9.256
Port9 0.212∗∗∗ 9.603
Port10 0.226∗∗∗ 10.220
Adj. R2 0.185 0.258 0.383

Note. ∗, ∗∗, and ∗∗∗ indicate statistically significant at 10%, 5%, and 1%
level.

Finally, we examine whether investor expectations about
future earnings growth rates are positively related to past
market and stock growth rates. We construct 10 portfolios
based on the stocks earnings growth rates in the previous
year and then regress the portfolios’ expected growth rates
on the market and portfolio growth rates in the previous year
as in the following model:

E(GRi,t ) = α + β∗GRm,t−1 + γ ∗GRi,t−1 + εi,t , (5)

where E(GRi,t ) is the value-weighted expected growth rate
for portfolio i at the beginning of year t , GRi,t−1 and
GRm,t−1are the value-weighted realized growth rates for port-
folio iand the market portfolio in year t − 1, respectively. We
also replace the raw past growth rates of decile portfolios with

decile rankings or decile dummies. The regression results,
presented in Table 4, indicate that expected growth rates are
positively related to both market and portfolio growth rates
in the previous year. The regression result in Specification 2
shows that investors’ expected growth rate increases by 4.5
percentage points moving from the lowest-growing portfolio
to the fastest-growing portfolio.

Taken together, the results show that investors’ expecta-
tions about future stock returns and earnings growth rates are
positively and significantly related to the realized values in
the previous year. These results are consistent with the find-
ings in behavioral research that investors extrapolate from
the recent trends in stock prices and earnings growth rates
when forming their expectation about the future.

Are The Results Driven By Optimism in Analysts’
Earnings Forecasts?

Our estimation procedure requires the expected earnings per
share in the following year as a key input. Consistent with
prior studies, we use analyst earnings forecasts to proxy the
investors’ expectations in the main tests. However, it is well
recognized that analyst forecasts tend to be overoptimistic,
particularly if the forecasts are issued far ahead of the an-
nouncement of actual earnings (see, e.g., Richardson et al.
[2003]). Easton and Sommers [2007] show that analyst op-
timistic bias introduces a significantly upward bias in the
estimated expected returns. If the degree of analyst optimism
increases with past stock returns, as documented in Barber
et al. [2003], so does the bias in estimated expected returns.
This will cause a spurious positive relation between estimated
expected returns and past stock returns. To rule out this pos-
sibility, we follow Easton and Sommers [2007] to use the
realized earnings per share to estimate the expected returns
and expected growth rates. Easton and Sommers [2007] show
that the residual income valuation model in Equation 2 could
be rewritten as follows:

P0 = BPS0 + (EPS0 − r∗BPS−1)∗(1 + g)

r − g
. (6)

Re-arrange the above equation and we have

EPS0

BPS−1
= β0 + β1

P0 − BPS0

BPS−1
, (7)

where β0 = r and β1 = r−g

1+g
.

Equation 7 enables us to estimate r and g without using
analyst earnings forecasts, since all the variables are known
at the time of estimation. We then use the estimated expected
return and expected earnings growth rate from the regression
as specified in Equation 7 to check the robustness of our
results.

The regression results for expected returns and expected
growth rates are reported in Tables 5 and 6, respectively. The
results confirm the significantly positive association between
the expected portfolio returns (earnings growth rates) and
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TABLE 6
Sensitivity Test: Using Realized Earnings to Estimate

Expected Earnings Growth Rates
This table presents the results of regressing the

expected earnings growth rates of decile portfolios
formed on the past growth rates against the past

market growth rates and the past portfolio growth rates
as follows,

E(GRi,t ) = α + β∗GRm,t−1 + γ ∗GRi,t−1 + εi,t

where E(GRi,t ) is the value-weighted expected
earnings growth rate for portfolio i at the beginning of

year t , GRi,t−1and GRm,t−1are the value-weighted
realized earnings growth rates for portfolio i and the
market portfolio in year t − 1, respectively. Expected

earnings growth rates are estimated using stock prices,
book value of equity and realized earnings as in

Equation 7. Model 1 uses the raw past growth rates of
decile portfolios in the right hand side of the regression.
Model 2 replaces the raw portfolio growth rates with the

portfolios’ decile rankings based on their past growth
rates. Model 3 uses dummies variables, Port1 to

Port10, to indicate the decile portfolios. The sample
spans the period 1981–2007. Each year, we construct

10 portfolios based on earnings growth rates in the
previous year. ∗, ∗∗, and ∗∗∗ indicate statistically

significant at 10%, 5%, and 1% level.

Model 1 Model 2 Model 3

Coef. t-stat Coef. t-stat Coef. t-stat

Intercept 0.070∗∗∗ 11.788 −0.029∗∗∗ −2.633 −0.131∗∗∗ −10.611
GRm 0.002 0.092 0.028 1.391 0.028∗ 1.795
GRi 0.027∗∗∗ 11.217
Rank GRi 0.018∗∗∗ 10.425
Port2 0.151∗∗∗ 8.860
Port3 0.204∗∗∗ 11.992
Port4 0.227∗∗∗ 13.301
Port5 0.216∗∗∗ 12.693
Port6 0.241∗∗∗ 14.117
Port7 0.239∗∗∗ 14.048
Port8 0.263∗∗∗ 15.458
Port9 0.232∗∗∗ 13.628
Port10 0.224∗∗∗ 13.157
Adj. R2 0.327 0.295 0.577

Note. ∗, ∗∗, and ∗∗∗ indicate statistically significant at 10%, 5%, and 1%
level.

the past realized portfolio returns (earnings growth rates).
Therefore, our results are not driven by analyst optimistic
bias.

Are The Results Driven By Risks?

A possible explanation for higher expected returns for stocks
with higher past year returns is that these stocks are riskier.
This explanation seems unlikely because investors’ expec-
tations are too optimistic (pessimistic) for well-performing
(badly performing) stocks relative to the realized returns in
the following year. Nevertheless, as a robustness check, we
control the potential risk-related firm characteristics such as

TABLE 7
Sensitivity Test: Controlling Firm Size and

Book-to-Market Ratio
This table presents the results of regressing the

expected returns of decile portfolios formed on the
past returns against the past market returns and the

past portfolio returns as follows,

E(Reti,t ) = α + β∗Retm,t−1 + γ ∗Reti,t−1 + εi,t

where E(Reti,t ) is the value-weighted expected return
for portfolio i at the beginning of year t , Reti,t−1 and
Retm,t−1 are the value-weighted realized returns for

portfolio i and the market portfolio in year t − 1,
respectively. Expected returns are estimated using

stock prices, book value of equity and analyst
forecasts as in Equation 3. Model 1 uses the raw past
returns of decile portfolios in the right hand side of the
regression. Model 2 replaces the raw portfolio returns
with the portfolios’ decile rankings based on their past

returns. Model 3 uses dummies variables, Port1 to
Port10, to indicate the decile portfolios. The sample
spans the period 1981–2007. Each year, we classify
all stocks into deciles based on their returns in the

previous year in the following steps. Firms are firstly
sorted into 3 by 3 equal-sized groups based on firm
size and book-to-market ratio, and further sorted into
10 deciles based on past year returns within each of

the nine groups. Finally, firms in the same deciles
across all size and book-to-market ratio groups are
grouped together to form 10 portfolios. ∗, ∗∗, and ∗∗∗
indicate statistically significant at 10%, 5%, and 1%

level.

Model 1 Model 2 Model 3

Coef. t-stat Coef. t-stat Coef. t-stat

Intercept 0.117∗∗∗ 39.936 0.102∗∗∗ 20.893 0.091∗∗∗ 13.329
Retm 0.036∗∗∗ 2.424 0.044∗∗∗ 3.301 0.044∗∗∗ 3.312
Reti 0.010∗ 1.673
Rank Reti 0.003∗∗∗ 3.949
Port2 0.028∗∗∗ 2.993
Port3 0.019∗∗ 2.016
Port4 0.030∗∗∗ 3.179
Port5 0.028∗∗∗ 3.025
Port6 0.030∗∗∗ 3.181
Port7 0.027∗∗∗ 2.877
Port8 0.030∗∗∗ 3.262
Port9 0.034∗∗∗ 3.625
Port10 0.042∗∗∗ 4.554
Adj. R2 0.040 0.083 0.090

Note. ∗, ∗∗, and ∗∗∗ indicate statistically significant at 10%, 5%, and 1%
level.

firm size and book-to-market ratio when we form the portfo-
lios based on past returns. Specifically, firms are first sorted
into 3-by-3 equal-sized groups based on firm size and book-
to-market ratio and further sorted into 10 deciles based on
past returns within each of the nine groups. Finally, firms in
the same return deciles across all size and book-to-market ra-
tio groups are grouped together to form 10 portfolios which
have different levels of past returns but a similar distribu-
tion in firm size and book-to-market ratio. We replicate our
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analyses to the re-defined decile portfolios and report the re-
gression results in Table 7. The results are quantitatively sim-
ilar to those without controlling firm size and market-to-book
ratio. Further, controlling firm size and market-to-book ratio
does not remove the relation between the expected growth
rates of growth decile portfolios with their past growth rates
but rather makes the coefficient of past market growth rates
insignificant in the regressions.8 Overall, our main results are
not driven by the firm’s size and the book-to-market ratio,
which may be related to risk.

CONCLUSION

Based on various surveys and experiments, prior research
shows that investors extrapolate from past stock returns form
their expectations. In general, investors expect the recent
trend in stock prices to continue in the near future. The ex-
trapolation bias is a manifestation of the more general rep-
resentativeness heuristic documented in Tversky and Kah-
neman [1974]. However, the results based on surveys and
experiments are often challenged on the grounds that they
may not be applicable to real investors in financial markets.
Critics argue that results from surveys and experiments may
be specific for the sample and lack reliability.

In this paper we take a new approach to examine whether
investors extrapolate from past stock returns when form-
ing expectations about future returns. Instead of conducting
experiments or surveys, we directly estimate investors’ ex-
pected returns and expected growth rates from the observ-
able stock prices, book value of equity, and analyst earnings
forecasts. Our results indicate a significant and positive as-
sociation between investors’ expected returns and both past
market returns and past stock returns. However, investors’
expectations seem to be overoptimistic (overpessimistic) for
stocks that had extremely high (low) returns in the previous
year. The positive relationship between expected and past
returns remains robust after we control for analyst optimism
and measures of risk. Further, we find that investors’ expec-
tations about future earnings growth rates are also positively
related to past growth rates. Taken together, our results are
consistent with prior research showing that investors extrap-
olate from past stock returns and past earnings growth rates.

Our findings, which are based on real market data, com-
plement prior studies based on experiments and surveys. The
evidence of investor extrapolation has important implica-
tions for future asset pricing research. For example, it may
provide a partial explanation for the well-documented mo-
mentum anomaly that stocks with high past returns continue
to outperform stocks with low past returns in the short term
(Jegadeesh and Titman [1993]). Incorporating the represen-
tativeness heuristics into asset pricing models, as in the ap-
proach taken by Shefrin [2005], should improve our under-
standing of investors’ investment decisions and the formation
of asset prices.

This study is subject to some limitations. First, though
widely used in recent research, our measures of investors’
expectations may fail to capture the real expectations in
the market. We acknowledge that our analysis is valid only
when the measures of expectations do measure expectations.
Second, we cannot completely rule out the possibility that
higher expected returns for stocks with higher past returns
are due to fact that these stocks have higher risk. Although
it is difficult to explain why stocks with higher past returns
are riskier, we remind our readers to be cautious when
interpreting our results.

NOTES

1. The mean-reversion in stock returns and growth rates
has been documented in many studies (see, e.g., De
Bondt and Thaler [1985], and Chan et al. [2003]).

2. Shefrin [2005] points out that representative heuristics
can also lead people to predict a reversal in stock prices
if they are overconfident about their prior knowledge
on the return generating process.

3. See Easton et al. [2002] and Easton and Sommers
[2007] for more details about the estimation methods.

4. One may wonder if the estimation results in a me-
chanical association between past returns and expected
returns. If anything, this estimation will result in a neg-
ative association between past returns and expected re-
turns. To see this, note that higher past returns lead to
higher price today (P0). Based on the model, higher P0

should be related to lower, not higher, expected returns
(r).

5. In the regression to estimate the expected rate of return
and the expected earnings growth rate for a specific
portfolio, we exclude observations with the dependent
variable and the explanatory variable falling in the top
or bottom 1% distribution within the portfolio.

6. We hypothesize that investors use market-wide real-
ized return to form the expectation of future return.
The results do not change if we use the return calcu-
lated from the S&P 500 or the value-weighted return
of all stocks in our sample instead.

7. Note that the top decile with the highest past returns
also generates higher returns in year t than the bottom
decile with the lowest past returns. This is consistent
with the well-documented momentum anomaly that
past winners continue to outperform past losers in the
short run (see, e.g., Jegadeesh and Titman [1993]).

8. The results about expected growth rates are untabulated
but available upon request.
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