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Capsules and Comments

The Role of Earnings Levels in
Annual Earnings—Returns Studies

ASHIQ ALI* AND PAUL ZAROWINY

1. Introduction

Easton and Harris [1991] show that both earnings levels and changes
(deflated by beginning-of-period stock price) have explanatory power
when they are included simultaneously in a regression of annual re-
turns on earnings. Many accounting studies used earnings changes as a
proxy for unexpected earnings under the assumption that annual earn-
ings are purely permanent.! We show that, as suggested by Easton and
Harris, the explanatory power of the earnings level variable is consis-
tent with the presence of transitory components in annual earnings.

*Columbia University and New York University; tNew York University. The comments
of Gary Biddle, Robert Bowen, Suresh Govindaraj, Trevor Harris, Joshua Livnat, Stephen
Ryan, Terry Shevlin, D. Shores, and workshop participants at CUNY-Baruch, Ohio State
University, Rutgers University, and the University of Washington are gratefully acknowl-
edged. All errors remain our responsibility.

! The characterization of annual earnings as a random walk has been supported by
studies such as Ball and Watts [1972], Albrecht, Lookabill, and McKeown [1977], and by
Watts and Leftwich [1977]. Examples of returns—earnings association studies assuming
the random walk model for annual earnings include Beaver, Lambert, and Morse [1980],
Bowen, Burgstahler, and Daley [1987], Lustgarten [1982], Beaver, Griffin, and Lands-
man [1982], and Livnat and Zarowin [1990].
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We assume that annual earnings follow an IMA (1,1) process, which
permits both permanent and transitory components, and show that
earnings levels act as an additional proxy for unexpected earnings
when the previous period’s earnings are not purely permanent, and
thereby contribute to the explanatory power of the unexpected earn-
ings—abnormal returns model. We also show that the estimated earn-
ings response coeflicient (ERC), the sum of the coefficients on all the
proxies for unexpected earnings (Brown et al. [1987]), is expected to
increase from including the earnings level variable, when earnings are
not purely permanent. Furthermore, the more transitory are the previ-
ous period’s earnings, the greater is the measurement error in the
earnings change variable as a proxy for unexpected earnings, and the
greater is the expected incremental explanato?/ power and increase in
ERC when the earnings level variable is added.

We estimate the unexpected earnings—abnormal returns regression
model with both earnings changes and levels, for firms with different
degrees of permanent and transitory components in their previous pe-
riod’s earnings, based on beginning-of-period earnings—price ratios.
For firms with predominantly permanent earnings in the previous
period, the incremental explanatory power and increase in ERC from
including the earnings level variable are small, as compared to a re-
gression model with only the earnings change as an explanatory vari-
able. For the firms with predominantly transitory earnings in the
previous period, the incremental explanatory power and increase in
ERC from including the earnings level variable are much larger. These
results are consistent with the view that the earnings level captures
transitory components in earnings and suggest that measurement error
in unexpected earnings has contributed to the low R2s and ERCs in
previous research.?

In related work, Ramesh and Thiagarajan [1991] claim that the Basu
[1977] E/P effect might be responsible for Easton and Harris’s [1991]
results. We address this issue below and find no support for this claim.

2For evidence on the presence of transitory components in annual earnings, see
Brooks and Buckmaster [1976], Beaver and Morse [1978], and Ou and Penman [1989].
Ohlson [1989] also proposes a model that predicts that both earnings levels and changes
are associated with returns. Our analysis and his are based on the notion that earnings
have both permanent and transitory components and that the role of the earnings level
relates to the transitory nature of earnings. Our analysis is based on a linear relation be-
tween abnormal returns and unexpected earnings, in the spirit of the studies of earnings
response coefficients by Kormendi and Lipe [1987] and Collins and Kothari [1989].
Ohlson’s model is based on a linear relation between raw returns and earnings, earnings
changes, and dividends. Easton and Harris [1990] empirically examine the implications
of the earnings level variable in Ohlson’s model.

3For example, as Lev [1989] points out, the R2?s in annual unexpected
earnings—abnormal returns regressions are about 5% to 10%. As Easton and Zmijewski
[1991] point out, some researchers claim that ERCs should approximately equal the
price-to-earnings ratio, if annual earnings follow a random walk.
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Ohlson and Shroff [1992] show analytically that the earnings level vari-
able will help explain returns if it helps forecast earnings. However,
they do not provide any empirical evidence on when the earnings level
variable will be most important. Thus, we contribute to the literature
on the relation between annual returns and earnings by illustrating a
context in which the earnings level variable is most important and pro-
viding empirical evidence on our predictions.*

2. Earnings—Returns Model

We estimate the following unexpected earnings—abnormal returns
model (see Easton and Harris [1991]):

ARy = by + by (X — Xy 1)/ Py + b9 Xyl Py + uyy (1)

where AR;; is the abnormal return, X, is earnings per share, P;,_; is the
beginning-of-period share price, and i and ¢ are firm and year sub-
scripts.

The model in (1) can be derived given two assumptions. (Al) Abnor-
mal returns are a linear function of unexpected earnings:

ARy = ag, + ay UE /Py q + uy,

where UE;; is unexpected earnings per share and the coefficient ay, is
the earnings response coefficient. (A2) Annual earnings follow an IMA
(1,1) process:

X, = X'l—l + UE” -0 UEit—l

2 2

where O is the moving average parameter.
If earnings follow an IMA (1,1) process, then unexpected earnings
(deflated by price) can be expressed as:

UE; /Py y = Xy/Py 1 - (1-0) X;y1/Pyy - ©(1-0) Xy o/Pjy 1— .. .. (2)

When earnings are purely permanent, ® = 0 and the IMA (1,1) process
is a random walk, so unexpected earnings are equal to the change in
earnings, (X;; — X;;1)/P;,.1. When earnings are purely transitory, ©® = 1,
and unexpected earnings are equal to the level of earnings, X;,/P;, ;.

More generally, earnings contain both permanent and transitory
components and © is between zero and one. The closer @ is to zero,
the more permanent is the JMA (1,1) process. For 0 < ® < 1, the Easton
and Harris model can be derived by truncating (2) at the first lag and
rearranging terms to yield:

UE; /Py = (1-0) (Xy - X; 1)/ Py + 0 X;/Pyy . (3)

4 Ohlson and Shroff [1992] point out that when the slope coefficient in a regression
of current earnings on lagged earnings is greater (less) than .5, the change (level) vari-
able has the better explanatory power for returns. Since this slope coefficient is greater
the more permanent earnings are, their prediction is consistent with ours.
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Thus, the level and change specification approximates unexpected
earnings for the IMA (1,1) process for 0 < ® < 1. For such a process, it
can be shown that the weight on the change (level) variable decreases
(increases) as @ increases (although not linearly as represented in
(3)).5 Thus, if we use the change variable alone as a proxy for unex-
pected earnings, the more transitory earnings are, the greater the mea-
surement error in the proxy.

Based on this analysis, we hypothesize that the incremental explana-
tory power and the increase in the ERC from including the earnings
level variable depend on the permanence of the previous period’s
earnings, where the ERC is the sum of the coefficients on all the prox-
ies for unexpected earnings (Brown et al. [1987]).6 Specifically, if the
previous period’s earnings are predominantly permanent, then includ-
ing the earnings level variable is not expected to increase the ERC and
the explanatory power of the model. The opposite effect is expected, if
the previous period’s earnings are predominantly transitory.

3. Research Design

We estimate (1) separately for firms whose previous period’s earn-
ings are likely to be either primarily transitory or primarily permanent.
The ERCs and R?s so obtained are compared with the coefficients and
R?s obtained by using the change and the level variables alone. We use
beginning-of-period earnings—price ratios to measure the relative per-
manent versus transitory nature of a firm’s previous period’s earnings.
As Beaver and Morse [1978] and Ou and Penman [1989] show, ex-
tremely high (low) earnings—price ratios indicate that earnings are
transitorily high (low), and nonextreme earnings—price ratios indicate
that earnings are predominantly permanent.

Following Ou and Penman [1989], we rank firms into ten groups
each year by their beginning-of-year earnings—price ratios (X;,_1/P;._;).
We divide all firms with positive earnings into the first nine groups
with an approximately equal number of firms per group. All firms with
negative earnings are in group 10. We classify firms in the middle six

% Qur analysis of the behavior of the level and change specification as a proxy for un-
expected earnings for the IMA (1,1) model as ® varies between zero and one indicates
that as ® increases, the relative weight (and the relative magnitude of the regression co-
efficient) on the change (level) variable decreases (increases) monotonically.

6 Easton and Harris [1991] also link the inclusion of the earnings level variable to
Brown et al.’s [1987] measurement error analysis.

7 Our analysis also shows that since the level and change specification approximates
unexpected earnings for an IMA (1,1) process for ® between zero and one, the ERC esti-
mates (calculated as the sum of the slope coefficients on the level and change variables)
are less than the true ERC, but, consistent with Brown et al. [1987], the increase in the
ERC and R? from the inclusion of the level variable (in addition to the change variable)
increases as ® goes from zero to one.
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groups as predominantly permanent and firms in the bottom and top
two groups as predominantly transitory.

The abnormal return of a firm is measured by subtracting from its
returns the contemporaneous returns of a corresponding size-based
portfolio. Size-based portfolios are obtained by classifying all firms on
the CRSP daily file into deciles based on each year’s beginning market
value of equity. We compound the daily abnormal returns from April
of year ¢ through March of year ¢ + 1.8

Earnings data are obtained from the annual Compustat file. Consis-
tent with prior research, we use earnings before extraordinary items
and discontinued operations (annual data item 58). Price and return
data are obtained from the CRSP daily returns and master files for the
17 years 1969 to 1985.

4. Results

4.1 DESCRIPTIVE STATISTICS

Table 1 provides sample summary statistics. As evidence on the effi-
cacy of our permanent versus transitory classification, we ran the follow-
ing cross-sectional regression each year for each group, and we
computed t-statistics by dividing the mean of the yearly coefficients (for
each group) by the standard error of the mean (Fama and MacBeth
[1973] methodology).

(Xit — Xi1)/Pi1 = Gy + Cry (X1 — X9V Pypo + €y (4)

where X;, is earnings per share and P;_; is the beginning-of-period
share price.

The closer Cy, is to zero, the more permanent are earnings, since Cy, =
0 indicates that successive earnings changes are independent. The more
transitory (i.e., mean-reverting) earnings are, the more negative Cy, is ex-
pected to be.? As the results in table 1 show, the mean Cj, for the transi-
tory group is significantly negative, while for the permanent group it is
not significantly different from zero at the 5% level (two-tailed test).

4.2 INCREASE IN EXPLANATORY POWER AND EARNINGS RESPONSE
COEFFICIENTS FROM INCLUDING THE EARNINGS LEVEL VARIABLE

Consistent with prior research, we estimate (1) separately for each
sample year.lo Also, like Easton and Harris, we conduct pooled time-
series cross-sectional regressions. The means of the yearly regression

8 Tests using raw returns yield quite similar results. Easton and Harris [1991] also use
both raw and abnormal returns.

9 Easton and Zmijewski [1989] and Penman [1992] use this test. These authors refer
to the slope coefficient in equation (4) as the coefficient relating current earnings to
future earnings.

0oy example, all 19 studies cited by Lev [1989, table 1] estimate the
earnings—returns model cross-sectionally.
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TABLE 1
Descriptive Statistics of Firms with Permanent and Transitory Earnings, 1969-85

Transitory Group? Permanent Group?

No. of Observations 4355 7219
Mean G} -0.29 0.07
t(G) -3.8 1.6
Number of Times Out of 16 Years
G,<0 14 5
AR;f

Mean -0.047 -0.036

Standard Deviation 0.401 0.332
(Xi = Xi 1)/ Pipy

Mean 0.019 0.004

Standard Deviation 0.218 0.075
(Xi/ Py 1)

Mean 0.077 0.109

Standard Deviation 0.307 0.089

aWe rank firms into groups each year by their beginning-of-year earnings—price ratios (X;j,_1/P;;_1).
We divide all firms with positive earnings into the first nine groups, with an (approximately) equal
number of firms per group. All firms with negative earnings are in group 10. We classify firms in the
middle six groups as predominantly permanent and firms in the bottom two and top two groups as pre-
dominantly transitory.

PThe following regression is carried out year by year for firms in each of the groups:

(Xit = Xip1)/Pip1 = Cop + Cre(Xip1 - Xip2)/Pip g + €

where X and P stand for earnings per share and price per share, respectively, and i and ¢ are firm and
year subscripts. Both the dependent and independent variables are truncated at +100%. The mean val-
ues of Cj, over 16 years (1970-85) are reported above. 1969 is dropped because one additional lag of
earnings is required to carry out this test.

€AR;, is the annual abnormal stock return from April to March.

coefficients and the adjusted R?s are reported in table 2. The reported
t-statistics for the yearly regressions are computed using the methodol-
ogy of Fama and MacBeth [1973], as described above. Table 3 reports
the pooled results.

Panels A and B of table 2 show the results of estimating
earnings—returns models for the permanent and transitory groups, re-
spectively. Model 1 is the earnings—returns model with both the earn-
ings change and level variables, and model 2 is the earnings—returns
model with the earnings change variable alone. A comparison of the
mean adjusted R2s for models 1 and 2 shows that for the transitory
group, the R? increases by 74% (.153 versus .088) when the earnings
level variable is included. For the permanent group, the R?s for models
1 and 2 are 0.193 and 0.175, respectively, a 10% increase.

The estimated ERCs, calculated by summing the coefficients b) and by
on the change and level variables, are 2.72 and 1.07 for the permanent
and transitory groups, respectively (see model 1 of panels A and B in
table 2). Model 2 shows that when only the earnings change variable is
used as a regressor, the estimated ERCs are 2.73 and 0.69 for the two
groups, respectively. While for the permanent group the proportional
underestimation of ERC [(by + by — ¥1)/(b; + by)] is —0.004 (¢-statistic =
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TABLE 2
Results of Regressions of Abnormal Returns against Earnings
Levels and Changes, 1969-85%
Model 1: AR, = by, + by, (Xy = Xj1)/Pypy + by, Xy/Pigq + wy
Model 2: AR; = Vo, + V1, (X;;— X; 1)/ Py + W'y,
Model 3: AR; = Vo, + V', X;,/P; ) + ",

Intercept (Xy- X501/ Py X;/Piiq Adjusted R?

Panel A: Firms with Predominantly Permanent Component in Previous Period’s Earnings®

Model 1 ~0.11 1.99 0.73 .193
(-3.8) (2.8) (1.9)

Model 2 -0.04 2.73 175
(-3.4) (6.0)

Model 3 -0.24 2.95 162
(-9.6) (8.1)

(by + by — B ))/(By + by) = 0.004
(-1.4)

Panel B: Firms with Predominantly Transitory Component in Previous Period’s Earnings®

Model 1 -0.09 0.59 0.48 153
(-1.5) (3.9) (5.5)

Model 2 -0.05 0.69 .088
(-4.9) (6.4)

Model 3 -0.10 0.73 116
(-7.1) (4.9)

(by+ by~ U1 )by + by) = 0.355
(3.0)

40rdinary least square estimates are obtained from cross-sectional regressions carried out for each
of the years, 1969 to 1985. The mean of the 17 annual coefficients and adjusted R?s are reported above.
The numbers in parentheses are t-statistics which are obtained by dividing the mean value of the
coefficients by the standard error of the mean of the coefficients.

AR, is the annual abnormal stock return from April to March, X, is the earnings excluding extraor-
dinary items and discontinued operations (Compustat annual data item 58), and P;,_; is the stock price
at the beginning of a period (April 1).

e rank firms into ten groups each year by their beginning-of-year earnings—price ratios (X;,_1/P;;_1).
We divide all firms with positive earnings into the first nine groups, with an (approximately) equal number
of firms per group. All firms with negative earnings are in group 10. We classify firms in the middle six
groups as predominantly permanent and firms in the bottom two and top two groups as predominantly
transitory.

-1.4), for the transitor?/ group the proportional underestimation is
0.355 (-statistic = 3.0).!

Furthermore, for the transitory group, the sum of the earnings level
and change coefficients in model 1 is greater than the earnings change
coefficient in model 2 in 14 of 17 years. Assuming a 50% probability
that the sum of the coefficients is greater than the change coefficient
in any year, the binomial probability of this occurring is 0.005. For the
permanent group, the sum of the slope coefficients is greater in 7 out
of 17 years for a binomial probability of 0.15.

1 Comparing models 1 and 3 in table 2 also shows that, like Easton and Harris [1991],
we find that when only the earnings level variable is included, the adjusted R?s and the
ERCs are lower than when both the earnings level and change are used as regressors.
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TABLE 3
Results of Pooled Time-Series Cross-Sectional Regressions of Abnormal Returns against Earnings
Levels and Changes, 1969-85%
Model 1: ARy = by, + by, (Xy — Xip1)/Pyy + by X/ Piy g + wy
Model 2: AR, = ¥ g+ V1, (X;,— X; 1)/Pyy + 'y
Model 3: ARy = " g, + V"9, X,/ Py g + U7,

Intercept (Xi- Xir 1)/ Py Xi/Pi_1 Adjusted R?

Panel A: Firms with Predominantly Permanent Component in Previous Period’s Eamingsb

Model 1 -0.01 2.01 -0.31 141
(-1.0) (20.6) (-3.8)
Model 2 -0.04 1.69 1139
(~11.6) (35.3)
Model 3 -0.16 1.16 .094
(27.6) (28.2)

(b + by — V' 1)I(by + &) = 0.006

Panel B: Firms with Predominantly Transitory Component in Previous Period’s Earnings®

Model 1 -0.07 0.37 0.27 110
(-13.0) (13.2) (13.5)
Model 2 -0.06 0.51 .075
(-9.9) (19.5)
Model 3 -0.07 0.37 .077
(-12.9) (19.7)

(b + by = ))(by + by) = 0.203

2Ordinary least square estimates are obtained from pooled time-series cross-sectional regressions.
The numbers in the parentheses are f-statistics.

AR, is the annual abnormal stock return from April to March, X;, is the earnings excluding extraor-
dinary items and discontinued operations (Compustat annual data item 58), and P;,_; is the stock price
at the beginning of a period (April 1).

e rank firms into ten groups each year by their beginning-of-year earnings—price ratios (X;,_1/P;;_1).
We divide all firms with positive earnings into the first nine groups, with an (approximately) equal num-
ber of firms per group. All firms with negative earnings are in group 10. We classify firms in the middle six
groups as predominantly permanent and firms in the bottom two and top two groups as predominantly
transitory.

For the pooled results in table 3, a comparison of the adjusted R%s
for models 1 and 2 shows that for the transitory group, the R? increases
by 47% (.110 versus .075) when the earnings level variable is included
as a regressor. For the permanent group, the R%s for models 1 and 2
are 0.141 and 0.139, respectively, a 1.4% increase. The estimated
pooled ERCs are 1.70 and 0.64 for the permanent and transitory
groups, respectively (see model 1 of panels A and B in table 3). Model
2 shows that when only the earnings change variable is used as a re-
gressor, the estimated ERCs are 1.69 and 0.51 for the two groups. For
the permanent group, the proportional underestimation of ERC [(&; +
bo = ¥1)/(b; + by)] is 0.006; for the transitory group, the proportional
underestimation is 0.203.

The result that the increase in the R? and estimated ERC from includ-
ing the earnings level variable is greater for firms whose previous peri-
od’s earnings are predominantly transitory (as proxied by the E/Pratio)
suggests that one potential reason for the low R?s and low estimated
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ERCs in earnings—returns studies is measurement error in the earnings
change as a proxy for unexpected earnings.12 Including earnings levels,
however, leads to ERCs that are still lower than expected if earnings fol-
low a random walk (see n. 3). This is not surprising, because our evi-
dence suggests that annual earnings have transitory components.
Earnings response coefficients, therefore, are not expected to approach
their hypothetical random walk values even if unexpected earnings are
measured without error. Furthermore, as shown in section 2, if annual
earnings follow an IMA (1,1) process, then the level and change specifi-
cation is only an approximation to the true unexpected earnings. Thus,
it is likely that there still exists some measurement error bias in ERC es-
timates from the level and change specification (see n. 7).

Since we group firms based on E/P ratios, the differential incremen-
tal explanatory power of the earnings level variable might be due to the
presence of a differential Basu effect between our groups (see Easton
and Harris [1991] and Ramesh and Thiagarajan [1991]). To examine
this possibility, we estimated (5) for each of our groups for each year:

ARy = doy + dyy X 1/Pyy + wyye (5)

The average slope coefficient and R? are .17 and .017 for the transitory
group and 0.73 and .020 for the permanent group. If our earlier re-
sults were driven by the Basu effect, we would expect both the slope
coefficient and the R? in (5) to be higher for the transitory group (be-
cause the earnings level variable increases the ERC and R? for that
group). Since the slope coefficient is higher for the permanent group
and since the R2s are virtually identical, we conclude that the Basu
effect is not driving our results.!®

5. Conclusions

Easton and Harris [1991] show that both earnings changes and levels
(deflated by beginning-of-period stock price) have explanatory power
when they are included simultaneously in a regression model of abnor-
mal returns on earnings. By assuming that annual earnings follow an
IMA (1,1) process, we show that the earnings level variable can enter
the earnings-returns model because of transitory components in the
previous period’s earnings. The more transitory the previous period’s

12When we used Ou and Penman’s [1989] Pr measure to classify firms into perma-
nent and transitory groups, the increase in the ERC and R? was greater for the predomi-
nantly transitory group than for the predominantly permanent group. The similarity of
the results based on the E/P and Pr classifications is not surprising, because Ou and Pen-
man [1989] show that Pr and E/P provide similar signals of earnings permanence. The
tests were also repeated using earnings including extraordinary items and discontinued
operations (Compustat annual data item 53) with results similar to those reported in ta-
bles 2 and 3.

13 Ohlson and Shroff [1992] also confirm this result.
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earnings are, the greater the expected incremental explanatory power
and the increase in the ERC from inclusion of the level variable, where
the ERCis the sum of the coefficients on the level and change variables.
Our results are consistent with these predictions.

Our finding that including the earnings level variable as a regressor
materially increases both the explanatory power and the ERC suggests
that measurement error in unexpected earnings, from assuming that
annual earnings follow a random walk, is partially responsible for the
low R2s and ERCs of annual unexpected earnings—abnormal returns
studies.
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