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This paper performs a financial statement analysis that combines a large set of financial statement
items into one summary measure which indicates the direction of one-year-ahead earnings
changes. Positions are taken in stocks on the basis of this measure during the period 1973-1983,
which involve cancelling long and short positions with zero net investment. The two-year
holding-period return to the long and short positions is in the order of 12.5%. After adjustment for
‘size effects’ the return is about 7.0%. These returns cannot be explained by nominated firm risk
characteristics.

1. Introduction

Financial statement analysis identifies aspects of financial statements that
are relevant to investment decisions. One goal of the analysis is to assess firm
value from financial statements. Much empirical accounting research has
attempted to discover value-relevant accounting attributes in order to enhance
financial statement analysis. The approach taken in this work assumes that
market price is sufficient for determining firms’ values and thus serves as a
benchmark against which to evaluate the information in accounting measures.
Accounting attributes are inferred to be value-relevant because they are
contemporaneously statistically associated with stock prices. For example, the
seminal work of Ball and Brown (1968) and the many successive ‘information
content’ papers indicate that accounting earnings and some of its components
capture information that is contained in stock prices.

*We have benefited from many conversations with Jim Ohlson. The comments of participants
in the Stanford University 1987 summer accounting conference and workshops at Berkeley, the
University of Chicago, Michigan State University, and the University of Texas at Austin are also
appreciated. In particular, Ray Ball, Dan Collins, George Foster, Prem Jain, Laurentius Marais,
Maureen McNichols, Richard Sansing, Katherine Schipper, Peter Wilson, Ross Watts, Mark
Wolfson, and Robert Holthausen (the referee) provided helpful comments.
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Traditional ‘fundamental analysis’, however, embraces a different perspec-
tive. Firms’ (‘fundamental’) values are indicated by information in financial
statements. Stock prices deviate at times from these values and only slowly
gravitate towards the fundamental values. Thus, analysis of published financial
statements can discover values that are not reflected in stock prices. Rather
than taking prices as value benchmarks, ‘intrinsic values’ discovered from
financial statements serve as benchmarks with which prices are compared to
identify overpriced and underpriced stocks. Because deviant prices ultimately
gravitate to the fundamentals, investment strategies which produce ‘abnormal
returns’ can be discovered by the comparison of prices to these fundamental
values.

There have been many claims of market efficiency with respect to ‘publicly
available’ accounting information, but (astonishingly, when one considers the
many tests of technical analysis) little research into the competing claim of
fundamental analysis.' This paper examines this claim. We outline a method
of financial statement analysis that extracts a summary value measure from
financial statements. This measure is an indicator of the direction of future
earnings. Positions are taken in stocks on the basis of this measure and returns
to the positions are observed. These procedures approximate the program of
traditional fundamental analysis of discovering value-relevant attributes of
firms from financial statements and taking market positions based on these.
The results indicate that the summary measure robustly predicts future stock
returns. Trading strategies based on predictions of future earnings from
‘publicly available’ financial statement information capture a significant por-
tion of returns to the Ball and Brown (hypothetical) strategy based on perfect
foreknowledge of those future earnings. Further, the returns to these strategies
are not explained by aspects of firms that have been nominated as risk
attributes.

In the next section we describe our financial statement analysis that extracts
the summary value measure from financial statements. We also outline our
preset program for utilizing this measure in investment strategies. Then, after
summarizing the data in section 3, we describe the results of the execution of
the program in section 4. Section 5 examines the extent to which returns
predicted by the value measure are explained by firms’ conjectured risk
characteristics. Finally, a short summary of the results is given in section 6.

2. The approach

The tests in the paper involve observation of returns to investment strategies
based on a measure that summarizes information in financial statements. In

1Many papers examine the ability of ‘fundamentals’ to predict returns, but test trading rules
suggested by those with experience with the data on the same data from which that experience was
gained. Exceptions are McKibben (1972) and Oppenheimer (1981).
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this section we describe the financial statement analysis that produces this
measure and outline features of the trading strategy that employs it.

2.1. The financial statement analysis

Fundamental analysis maintains that firms’ values are indicated by informa-
tion in financial statements. However, the methods by which these values are
extracted from financial statements are unclear. Traditional financial state-
ment analysis provides little guidance for this task. Textbooks describe the
calculation of financial statement ratios but provide scant prescription as to
how these should be used. Ratios are identified with such constructs as
‘profitability’, ‘turnover’, and ‘liquidity’, but the relationship of these operat-
ing characteristics to value is not apparent. Our financial statement analysis is
an attempt to operationalize the notion of extracting values from financial
statements. The large array of financial statement items are combined into a
scalar that maps from the financial statements to the payoffs to securities.

A simple valuation model can be expressed as

V=E(d)/r. (1)

where V' is a stock’s value (equal to price in an efficient market), E(d) is
expected future dividends, and r the rate at which foture dividends are
discounted. The discount rate reflects security risk. Both E(d) and r are
assessed on the basis of financial statement and other information available.
Thus, for determining firm values [and for taking market positions on the basis
of information about either E(d ) or r], the analyst desires to distinguish those
accounting attributes that indicate positive-value expected payoffs in the
numerator of (1) from those that indicate negative-value risk characteristics in
the denominator.? We have in mind an accounting indicator of the numerator.
Thus we identify those financial statement attributes that are correlated with
future payoffs and combine these into one ‘positive-value’ measure. This
approach is in contrast to but complements the financial statement analysis of
Beaver, Kettler, and Scholes (1970) and Rosenberg and Marathe (1975), which
seeks to discover financial statement measures that are related to risk [in the
denominator of (1)] and which thus predict expected stock returns. As firm
risk is not well-understood, one cannot guarantee that our measure will not
reflect risk, but the procedure is likely to reduce the possibility.’ As a check we

There is some license taken with terminology here. In the theory of valuation under uncer-
tainty [Rubinstein (1976)], risk adjustments appear in the numerator rather than the denominator.
See also Ohlson (1988).

%An alternative way to proceed might be to discover those financial statement items that predict
future stock returns directly [as in McKibbon (1972), for example]. This, however, poses an
identification problem: if these items predict cross-sectional differences in stock returns, one
cannot ascertain whether they distinguish differential expected returns due to risk differences or
whether they predict ‘abnormal’ returns due to mispricing of fundamentals in the market. Our
approach is an attempt to reduce this identification problem.
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investigate whether returns predicted by the measure can be explained by firm
characteristics that have been suggested as risk attributes in the literature.

The critical task in the endeavor is the identification of payoff indicators in
the financial statements. Valuation theory [of which (1) is a crude representa-
tion] indicates that observables should be identified on the basis of their
correlation with future dividends [see Rubinstein (1976) and Garman and
Ohlson (1980)]. Unfortunately, the available history of dividend payouts is
such that one cannot observe the full set of realizations of dividends that
investors perceive as possible in their ex ante assessments. Indeed, Miller and
Modigliani (1961) results suggest that payouts, exclusive of liquidation divi-
dends (which typically are not observed), are arbitrary and unrelated to value,
or driven by tax considerations. We are impressed, however, by one of the
most robust results in empirical research in accounting, namely the Ball and
Brown (1968) finding that accounting earnings are valued positively by in-
vestors. Higher (lower) earnings imply higher (lower) values. We are guided
also by the intuition that future dividends are ‘paid out of earnings’. Thus we
identify future earnings as a value-relevant attribute of interest. Note that
Grahamite principles stress the notion of ‘future earnings power’ as the most
important valuation notion.*

Given future earnings are value-relevant, it is desirable to identify financial
descriptors on the basis of their ability to predict earnings for many years in
the future. We limit our investigation to one-year-ahead earnings. The disre-
gard for information about earnings more than one year ahead produces a
conservative bias to our tests, that is, towards the null hypothesis of market
efficiency. The following year’s earnings variable is specified as a binary
outcome, an earnings increase or an earnings decrease. Thus financial state-
ment descriptors published in a given annual report are selected on the basis
of their ability to predict the direction of the annual earnings change in the
following year. There is a loss of information in the binary specification, but
we were concerned that, given outliers common to accounting data, estimation
with dollar magnitudes might produce parameter estimates that perform
poorly in out-of-sample prediction and result in investment strategies that give
undue weight to estimation errors. The binary specification also permits a
comparison of returns to the trading strategy with those of a Ball and Brown
(1968) strategy which is based on perfect foreknowledge of the binary out-
come.

Our estimation technique is LOGIT. Selected attributes are parsimoniously
incorporated in a LOGIT model which, when estimated, delivers our summary

*The most important single factor determining a stock’s value is now held to be the indicated
average future eurning power, ie., the estimated average earnings for a future span of years.
Intrinsic value would then be found by first forecasting this earning power and then multiplying
that prediction by an appropriate * capitalization factor’. Graham, Dodd, and Cottle (1962, p. 28),
emphasis in the original.
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value measure. This is the estimated probability of an earnings increase in the
subsequent year that is indicated jointly by descriptors in the financial
statements and the LOGIT model. We denote the estimate of this for a given
firm i in fiscal year  as Pr,. We will refer to this as Pr, with the subscripts
understood. This measure is an assessment of the relative ability of firms to
generate earnings in the subsequent year. Thus it has the character of a ‘future
earning power’ attribute referred to by traditional fundamental analysts.

In estimating Pr, we choose, as the earnings variable in year ¢+ 1, the
change in primary earnings-per-share before extraordinary items. Because
earnings increases tend to outnumber earnings decreases, we define the vari-
able as e.p.s., ., —e.p.s., — drft, , to take out the firm-specific trend. The
drift term was estimated as the mean earnings-per-share change over the four
years prior to year ¢ + 1.

Because a limited number of observations of accounting variables are
available for many individual firms, the LOGIT model is estimated based on
data pooled over firms and time. This brings much more information to the
estimates of parameters. However, if a general model is not a good representa-
tion for all firms (to the extent to which different characteristics generate
future earnings in different firms in different ways), we again introduce a
conservative bias to the tests.

2.2. The trading strategy

Stocks are assigned to investment positions on the basis of these Pr values.
In designing an investment strategy, three principles are followed. First,
information not available at the time the investment strategies could actually
have been implemented is excluded in an attempt to minimize ex post bias.
Second, we follow a fixed, preset program that does not reflect earlier experi-
ence with the data. We thus avoid statistical overfitting. Third, the analysis is
carried out on a large sample of firms and replicated over a considerable
period of time. Thus there is ability to evaluate robustness of results within the
sample.

The trading strategy is developed as follows. Steps 1-3 involve the selection
of accounting attributes and the consolidation of these into the summary
measure. Step 4 involves the utilization of this summary measure in stock
selection.

1. During an estimation period, the ability of a large number of financial
statement attributes to predict future earnings is assessed by reference to
observed correlations in the data. No conscious attempt is made to assess
predictive ability on the basis of what we think should work or what we
have observed to work from experience. Selected possible predictors are
nominated after a survey of financial accounting and financial analysis texts
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available at the beginning of the sample period. ‘Let the data speak’ is the
motto here: the predictive ability of the financial statement attributes could
have been observed by investors at the end of the estimation period.

2. Weights that combine financial statement attributes (that demonstrate
predictive ability in step 1) into the Pr summary measure are estimated
from the data during the estimation period. .

3. Using the selected accounting attributes and estimated weights, Pr values
are calculated for each stock in the sample from financial statements
published for fiscal years after the estimation period.

4. Stocks are then assigned to long and short investment positions on the basis
of this measure. The investment strategy is implemented according to a
preset program describing execution dates (outside the estimation period
and at a point in time when the financial statement attributes were publicly
available), cut-off' criteria for assignment to positions, weights given to
securities in portfolios, and holding periods for the positions.

This approach is a conservative one. Our fixed program is only one of many
possible and there is no guarantee that we have selected the best, or even a
good one. Further, one might conjecture that had we ‘thought a little’ about
the selection of accounting attributes, results could be ‘improved’.

In assessing investment return performance, we do not compare observed
returns to benchmarks described by a particular asset pricing model. Rather,
we report returns to cancelling long and short positions (requiring zero net
investment) which are indicated by the value measure. We then assess whether
the returns to this position can be explained by attributes that are popular
candidates for risk proxies - estimated market beta, return variance, firm size,
earnings yield, market premium over book value, and leverage.

3. The sample

Annual financial statement information is obtained from the COMPUSTAT
annual report files. These files contain an extensive list of ‘above-the-line’
accounting line items. The 1984 COMPUSTAT Annual Primary, Supplemen-
tary, and Tertiary File is merged with the 1984 COMPUSTAT Research File
(which contains all firms dropped from COMPUSTAT files between 1971 and
1984) to obtain data on the complete set of firms covered by COMPUSTAT
from 1970 to 1984. We thus reduce the ex post selection bias associated with
the current COMPUSTAT filee. COMPUSTAT claims that listed firms are
comprehensive with respect to industrial firms whose common stock is traded
on the NYSE or AMEX, and in addition includes a set of utilities and
financial firms.

For these firms, the files provide a financial statement history from 1965 to
1984. Because accounting data from 1965 to 1972 are used to estimate the
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earnings prediction model® and because portfolios are held for two years after
financial statement dates (and 1985 CRSP returns files were used), investment
strategies are implemented based on financial statement information for fiscal
years 1973 to 1983. The number of observations with financial statement
information in each of these years is indicated in the first ‘Total’ column in
table 1. These numbers are greater than the number of observations with
returns on CRSP files at (approximately) the financial statement date, indi-
cated in the column to the extreme right of the table. The difference presum-
ably represents firms included in the COMPUSTAT files but not traded on the
NYSE or AMEX.

Our design calls for a comprehensive set of financial statement variables as
descriptors in the earnings prediction model. Including all possible variables in
such a model places too much of a demand on the data, however. If a model is
estimated with a large set of descriptors from pooled data, firm observations
will be lost in prediction out of sample if merely one accounting item is
missing or not available for a firm.

For this reason, we reduce the number of descriptors in our estimation to a
parsimonious set that captures the information in the complete set of descrip-
tors, as described later. Despite the attempt to reduce the set of financial
statement descriptors to a parsimonious set, firms are rejected in obtaining
out-of-sample estimates of Pr if one or more of the descriptors in this set
is missing or if a descriptor is one which is measuring an activity in which the
firm 1s not involved. This reduces the set of firms for which the summary
measure can be calculated to that indicated in the last ‘Total’ column in table
1. This amount, less firms without returns on CRSP files at the date that
investment positions are taken, is the number of observations used in the
trading strategies based on Pr, as indicated in table 1.

The elimination of observations because of missing descriptors is the price
of demanding a comprehensive financial statement analysis and using a
general prediction model based on pooled data. It should be noted that this
introduces ex post bias only if descriptors are available for eliminated firms
but COMPUSTAT does not report them. It does, however, reduce the general-
ity of the results to firms with operating characteristics summarized by the
model. The industry composition of the final sample is similar to that on the
COMPUSTAT files with the exception that there are very few electric and gas
utilities (SIC code 49) and banks, financial, and real estate companies (SIC
codes 60-69). These firms typically do not have the attributes identified by the
prediction models.

*We extended this history back to 1961 by using data on firms listed on the 1980-1982
COMPUSTAT annual files. Because of the requirement to estimate an earnings drift parameter
over four years, this significantly enlarged the number of observations. Note, however, that the
earnings prediction model was estimated using data from 1965 on. The 1961-1964 data was used
only to estimate drift parameters.
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4. The execution

4.1. Calculation of the summary value measure, Pr

The predictive ability of financial statement attributes is assessed using
annual report data over the period 1965-1972 and again over the period
1973-1977.% Table 2 lists the 68 descriptors investigated. In the first stage,
each descriptor was included as the sole explanatory variable in a LOGIT
earnings prediction model. To estimate the parameters of the models, observa-
tions are pooled across firms and across time. Thus every paired observation of
each accounting descriptor and directional future earnings change (less esti-
mated drift) that is available in the data is included, excluding any possible
selection bias. Firms are not excluded because of ‘missing model descriptors’
at this stage.

The coefficient estimates for all 68 accounting descriptors are given in table
2 along with a x} statistic (and p-value) relevant to the assessment of the
estimated value relative to zero.” In both periods 34 (or 50%) of the coefficient
estimates have p-values less than 0.10. The estimates within each estimation
period are not from independent observations, however. The reader may wish
to compare these estimates with his or her intuition about future earnings-gen-
erating attributes of firms. We choose to distance ourself from the data, so do
not develop ‘stories’ that rationalize the signs of the coefficient estimates here,
The consistency of the sign and significance levels of the estimated coefficients
on the descriptors over the two mutually exclusive estimation periods requires
emphasis, however. Of the 34 descriptors with p-values less than 0.10 in the
first period, 32 have the same sign on the estimated coefficient in the second
period and of these 32, only 6 did not have p-values less than 0.10. Similar
consistency is observed (in the first period) for descriptors with p-values less
than 0.10 in the second period. This indicates that we have captured attributes
of firms that demonstrate some regularity in generating earnings and that
predictive ability will hold up outside of the estimation periods.

To reduce these 68 descriptors to a parsimonious set, we follow the
procedures. In a second stage we include in a multivariate model all descrip-
tors for which coefficient estimates significant at the 0.10 level are observed in
the univariate estimations. We then drop all variables for which coefficient
estimates in this multivariate estimation are not significant at the 0.10 level,
leaving 19 variables for the 1965-1972 period and 18 for the 1973-1977

®The first period is longer than the second because of the need to calculate an earnings drift
term over four years preceding the relevant earnings prediction year and because the 1984
COMPUSTAT files used have data only from 1965 onwards. On this issue, see footnote 5.

"The Logist procedure in the Statistical Analysis System (SAS) was used in all LOGIT model
estimations.
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period. In a third and final stage we investigate each of the remaining variables
step-wise, deleting descriptors not significant at the 0.10 level with all other
descriptors included. In this stage, 3 descriptors are dropped in the 1965-1972
period, but none in the 1973-1977 period. It is of course more desirable to
proceed step-wise with the original 68 descriptors, but this calls for elimination
of any firm without the full set of descriptors.

The final models (with 16 descriptors in the first estimation period and 18 in
the second) are summarized in table 3. The various test statistics indicate
significant ability of the descriptors to jointly describe subsequent earnings
changes. At first glance there does not appear to be much consistency in the
descriptors included in the models for the two periods. Of the 28 descriptors in
either period, only 6 appear in both models. However, these are multivariate
models and the inclusion of a particular variable and the sign on its estimated
coefficient will depend on variables already in the model at the relevant step in
the step-wise procedure. Notice that many of the descriptors capture similar
operating characteristics. For example, inventories, sales, and deflated earnings
appear in more than one descriptor. For the years 1973-1983 (the years for
which investment positions are taken), we estimated Pr with both models and
for each of these years estimated the correlation between the two values. The
mean for the eleven years is 0.62. For a classification of Pr values above 0.5
and below 0.5, the two models classify firms consistently 78.7% of the time
during these years. This indicates that the two models are capturing a similar
phenomenon.

For each fiscal year 1973 to 1983, the summary value measure, Pr. is
calculated from financial statements for each firm with the set of model
descriptors in table 3 available. For years 1973 to 1977, parameter estimates
from the 1965-1972 estimations are used and for 1978 to 1983, estimates from
1973-1977 are used. The performance of the summary measure in predicting
realized earnings changes is summarized in table 4. Pr values of 0.5 and 0.6
(chosen, somewhat arbitrarily, prior to the data analysis) are used alternatively
as cutoffs for a predicted earnings increase with (1 — ﬁr) being the cutoff for a
predicted decrease. The x? values from a 2 X 2 contingency table are highly
significant and the predictions appear to be correct about 60% of the time for
a Prcutoff of (0.5.0.5) and 66% of the time for a (0.6,0.4) cutoff. These results
are similar over all years in the sample period.

4.2. Prediction of stock returns

Table 4 demonstrates that financial statement descriptors predict the sign of
future earnings changes. Thus, if earnings are valued by investors, this finan-
cial statement analysis captures value-relevant information. However, the
point is to assess whether it captures information that is not reflected in prices.
If prices do not reflect the information in the descriptors about future earnings
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Table 3
Summary of multivariate LOGIT earnings prediction models.
1965-1972 estimation 1973-1977 estimation
No. of obs. 11322 No. of obs. 11776
Model x% 908.43 Modelx?, 855.97
p-value 0.000 p-value 0.000
Likelihood ratio Likelihood ratio
Accounting descriptor selected index® 0.28 index® 0.25
% concordant pairs® 69.9% % concordant pairs® 65.4%
Rank correlation®  0.42 Rank correlation®  0.33
Descriptor X2 x2
number  Accounting descriptor gé ( p-value) ge ( p-value)
2 %A in current ratio —1.2105 69.14
(0.00)
4* %A in quick ratio 0.8185 53.13
(0.000)
8 %A in inventory turnover 0.1663 272
(0.100)
9 Inventory /total assets -1.0777 3521
(0.000)
10 %4 in 9 -0.1231 345 —0.7526 36.30
(0.063) (0.000)
11 %A in inventory 0.2945 18.65
(0.000)
12 %A in sales 0.4846 21.77
(0.000)
13 %A in depreciation -0.5107 40.61
(0.000)
14 A in dividend per share -3.0754 129.68 —1.5189 7214
(0.000) (0.000)
16 %A in (depreciation/ 0.5613 23.39
plant assets) (0.000)
17°  Return on opening equity -1.9197 44.84
(0.000)
18 Ainl7 04124 10.13
(0.002)
19 %A in (capital expenditures/ —0.0659 9.92
total assets) (0.002)
20 19, one-year lag —0.0758 16.10 —0.0288 432
(0.000) (0.038)
21"  Debt-equity ratio —0.0334 6.84
(0.009)
22 %A in 21 0.1514 7.25
(0.007)
30 %A in (sales/total assets) 0.5754 1315
(0.000)
31 Return on total assets —4.2089 8.62 —11.3727 90.95
(0.003) (0.00)
32 Return on closing equity —3.0088 28.97
(0.000)
33 Gross margin ratio 0.8152 23.64
(0.00)
38 % in (pretax income /sales) 0.0141 2.87
(0.090)
41 Sales to total cash —0.003 3.81

(0.051)



Table 3 (continued)

1965-1972 estimation 1973-1977 estimation
No. of obs. 11322 No. of obs. 11776
Model x& 908.43 Model iy 855.97
p-value 0.000 p-value 0.000
Likelihood ratio Likelihood ratio
Accounting descriptor selected index® 0.28 index” 0.25

% concordant pairs®  69.9% % concordant pairs® 65.4%
Rank correlation® 0.42 Rank correlation®  0.33

Descriptor Xi xi
number  Accounting descriptor gd ( p-value) g4 ( p-value)
(0.051)
53 %A in total assets —0.9628 37.19
(0.000)
54  Cash flow to debt 0.3282 3.47
(0.062)
55  Working capital / 0.9571 28.39
total assets (0.000)
57  Operating income/ -0.2726 4.10 3.5859 43.76
total assets (0.43) (0.000)
61 Repayment of LT debt
as % of total LT debt 0.5079 24.35 0.0576 3.87
(0.000) (0.49)
66 Cash dividend /cash flows 24112 159.01
(0.000)
Intercept 0.5162 95.57 0.7416 104.28
(0.000) (0.000)

“This descriptor was dropped during the stepwise procedure in the 1965-1972 estimations.

°The likelihood ratio index is a measure of the goodness-of-fit of the model. It is defined as
1 — (log likelihood at convergence/log likelihood with all parameters equal to zero).

“For matched pairs of estimated probability of an earnings increase (Pr) and directional
realized earnings changes. Under the null hypothesis, % of concordant pairs is 50% and rank
correlation is zero.

is the maximum-likelihood estimate of the coefficient on the accounting descriptor.

Table 4

Summary of prediction performance of earnings prediction models; earnings changes are pre-
dicted one year ahead on the basis of Pr.?

Predictions over 1973-1977 Predictions over 1978-1983

Pr cutoff Pr cutoff

(0.5,0.5) (0.6,0.4) (0.5,0.5) (0.6,0.4)
Number of observations” 9138 5791 9640 4779
% correct predictions 62% 67% 60% 67%
x? from 2 x 2 table 299.94 271.63 387.46 444,54
(and p-value) (0.000) (0.000) (0.000) (0.000)
% predicted e.p.s. 62% 67% 59% 66%
increases correct
% predicted e.p.s. 61% 66% 62% 67%

decreases correct

*Pr is the estimated probability of an earnings increase indicated by the prediction models
summarized in table 3.

®The total number of observations over the two periods (18778) is less than ‘Total firms
available for predictions’ in table 1 (19579) because some firms did not survive the year for which
earnings were predicted.
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and if prices gravitate later towards fundamentals (as the predicted earnings
become known), then the descriptors should predict stock returns. Investment
strategies designed to capture these predicted returns were implemented ac-
cording to the following preset program:

(i) For each of the eleven years from 1973 to 1983, stocks are assigned to
investment positions at the end of the third month after the end of the
fiscal year for which the accounting descriptors (from which Pr was
calculated) were reported. It is assumed that annual report information
was publicly available at this time.

(i) Stocks are assigned to a ‘long’ position if Pr is greater than 0.6 and to
short position if Pr is less than or equal to 0.4. We refer to this as the Pr
strategy. With concern for the power of the test, values of Pr between
these cutoff points are ignored because it is felt that values in the vicinity
of 0.5 probably don’t indicate the direction of earnings changes very well.
Again, these cutoff points are chosen in the design stage prior to the
analysis.

(i11) Stocks are held for a period of 24 months and mean return differences to
the long and short positions at month 24 observed.

Cumulative returns to positions are reported at various points over the
24-month holding period. For each month, m, in the 24-month period a mean
monthly return for all N, stocks in the position in that month is calculated
and added to the accumulation of such means at the end of the previous
month. This yields a cumulative return, CR,,, from the first month (r=1) to
month m, as follows.

m N, 1
CRm= Z Z N_Rim‘r’ (2)

r=1i=1""m

where R, is the rate-of-return for stock i in month m. This calculation results
in the cumulative return of those stocks that stopped trading during the 24
months to be carried forward in the cumulative return for subsequent months.
Thus the cumulative return at any point contains the total observed returns for
all firms initially in the position.® However, the calculation involves monthly
rebalancing of portfolios. Buy-and-hold returns are also calculated by com-
pounding up returns for individual stocks each month and then averaging

8Cumulative returns were also calculated by multiplying one plus the cumulative mean return at
the end of the previous month by one plus the mean return for the month (and subtracting one).
with very similar results.



310 J.A. Ouand S.H. Penman, Financial statement analysis

across firms in the portfolio, as follows:

m

1 W
BHR",=}~V~ Yl IT(1+R,,.)—1{. (3)
T=1

moi=1
Buy-and-hold portfolios do not require monthly rebalancing and thus involve
lower transactions costs. On these issues, see Blume and Stambaugh (1983)
and Roll (1983). However, buy-and-hold returns at the end of the holding
period (month 24) contain only the cumulative return experience of firms still
trading at that time. One might calculate cumulative returns with the proceeds
of the sale of stocks that stopped trading reinvested in the strategy. However,
this assumes that these stocks can be liquidated, which may not be the case for
some trading halts. Such reinvestment will, of course, involve the rebalancing
of portfolios.

In the tables that follow, we report returns based on the calculation in (2)
and report buy-and-hold returns in (3) in the text. Two sets of investment
returns are reported. The first summarizes all observations in the sample and
provides the basis for a comparison with the Ball and Brown strategy. Because
firms have different fiscal year ends (and thus, for a given calendar year, the
execution date differs over firms), the return for each firm/month in each
position is defined as the firm’s observed return for the month minus that for
an equally weighted market return index for the month calculated from CRSP
NYSE and AMEX monthly return indexes. Return to the position for the
relevant month of the holding period (in event time) is calculated as the
difference in mean returns for all such months for all stocks in the long and
short sides of the position. The weights on securities are determined ex post
here so it is not an implementable strategy.

The second set of returns reflects the result of an investment strategy that
could have been executed at the time and so is appropriate for assessing
market efficiency. Positions are taken on the basis of Pr values at each April 1
following each of the eleven years from 1973 to 1983 in December fiscal-year
stocks only. For each month in the position, the return to the hedge position is
again the difference between mean returns for the long and short sides of the
position. Thus the same amount of money is invested in the long and short
position for zero net investment, ignoring transaction costs. Reported returns
for each month in the holding period are means of returns to the strategy over
the eleven years (rather than means over stocks) and thus reflect the average
profitability for the strategy implemented each year. Holding period months
coincide in calendar time so the market return and other common factors drop
out in the calculation of returns to the zero-investment hedge position if both
sides of the position have the same sensitivity to these common factors.

Before presenting the results for positions based on values of Pr. we
present, in table 5, results from positions based on perfect foreknowledge of
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Table §

Mean cumulative market-adjusted monthly returns from hypothetical investment in stocks on the
basis of the direction of one-year-ahead earnings changes;® 1973-1983.

Earnings change Month of holding period

portfolio N 3 6 9 12 18 24 36¢

Panel A: All firms®

(Aeps.—drifty>0 9207 0.0373 00655 0.0975 01159 01267 01371 0.1614

(Aeps.—drifty<0 7790 —0.0363 —0.0761 —0.1075 —0.1166 —0.1190 —0.1096 —0.0882

Hedge portfolic® 16997 0.0736 01416 02050 02325 0.2458 0.2467  0.2496
(0.000)¢

Panel B: Firms with Pr> 0.6 or Pr<0.4

(Aeps.—drifty>0 5748 00311 00567 00858 01092 01196 01353  0.1790

(Aeps.—drifty<0 3774 —0.0390 —0.0841 —0.1180 —0.1282 —0.1362 —0.1292 -0.1051

Hedge portfolio® 9522 0.0702 01408 02038 02373 02558 02645  0.2841
(0.000)¢

“Portfolio formation date is three months after end of the year prior to the earnings change
year.

"All firms with returns over the holding period and one-year-ahead earnings.

“Long positions are taken in stocks with (A e.p.s. — drift) > 0 and short positions in stock with
(A e.p.s. — drift) < 0.

4Relative frequency of observing the 24-month return, or greater, in a random strategy repeated
2,000 times.

“Based on ten years, 1973-1982.

the realized values of subsequent years’ earnings changes (minus the drift
estimate) for all observations in the sample. Positions are taken at the same
time as those for Pr (and prior to any earnings reports for the period
predicted) and held for the same period of time. Long positions are taken in
stocks with earnings increases and short positions in stocks with earnings
decreases. This is the Ball and Brown (1968) hypothetical strategy. The results
in panel A of table 5 (which are consistent over all years) demonstrate that
earnings, one period ahead, are relevant for determining firms’ relative values.
Further, it is clear from the correspondence of signs on earnings changes and
realized stock returns that (future) earnings are a positive-value attribute. Thus
we feel comfortable in basing our summary value measure on the ability of
financial statement descriptors to predict these earnings. Indeed, we propose
to use the returns to this perfect-foresight (PF) strategy as a benchmark
against which to compare the returns from the Pr strategy which reflects a
(less than perfect) earnings prediction. The returns to the perfect foresight
(PF) strategy for firms in the Pr strategy are given in panel B of table 5 for
later reference.

Table 6 gives the results from the Pr strategy. The bottom of the table
supplies mean cumulative market-adjusted returns from the hedge position at
various months in the holding period, for all stocks and for the implementable
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positions in December 31 fiscal-year stocks. Although not part of our preset
program, we also report mean cumulative market-adjusted returns on stocks
with Pr values within the ten ranges indicated and mean cumulative market-
adjusted returns on all portfolios 36 months after execution for a sensitivity
analysis. However, our statistical inferences are restricted to the 24-month
return on the hedge positions as determined by our preset program.® For these
we give (in parentheses) the relative frequency of observing the reported return
or greater in a strategy of assigning stocks to long and short sides of the
position at random in 2,000 replications. In these replications, the number of
randomly selected stocks assigned to each side of the position in each year is
the same as the number of stocks in the corresponding side of the position in
the Pr strategy for that year. The observed relative frequency is 0.000 in both
cases. The 24-month return to the hedge position for all stocks (0.1453) is 55%
of the 24-month return_of 0.2645 to the perfect foresight (PF) strategy for
firms with Pr> 0.6 or Pr < 0.4 which is given in panel B of table 5. The Pr
partitioning variable does very well relative to not only a random strategy, but
also to the Ball and Brown benchmark based on foreknowledge of the actual
earnings realizations. The results for December 31 fiscal-year stocks indicate
that a 24-month return of 0.1256 on average could have been earned during
the sample period with zero net investment, and it is unlikely that this could
have occurred by chance.!® The mean cumulative 24-month return to the
hedge position for December 31 fiscal-year firms using buy-and-hold calcula-
tions is 0.1684. As pointed out above, this return measures the return for
stocks still trading at month 24.

The cumulative return to the Pr strategy is not diminished up to month 36.
Further, it appears that the cumulative returns at thls point vary almost
monotonically in the predicted direction over levels of Pr in much the same
way as percentage of earnings changes predicted correctly (in the fourth
column) increase as Pr varies from 0.5. The ability of Pr to sort both
subsequent stock returns and subsequent earnings changes appears to capture
the realignment of prices to the fundamentals. It also could indicate persistent
risk differences over Pr groups. Note that, whereas cumulative returns to the
PF strategy in table 5 do not increase much after month 12 (when the actual
earnings are public), those for the Pr strategy do so, indicating the prediction
model (together with the Pr cutoff points of 0.6 and 0.4) may be capturing

“The zero net investment position applies only to the first month as price changes thereafter
may result in investment on the long side not being equal to the amount in the short position.
Note that the ‘returns’ to the hedge portfolio are not strictly returns as zero investment is

involved. These figures should be interpreted as the sum of returns to each side of the position.

%As a 24-month investment posmon is taken every year, these results involve simultaneously

running two portfolios, except in the first and last year. The mean return for positions taken in
odd calendar years is 0.1139, while that taken in even calendar vears is 0.1396. These involve
returns that are not overlapping in calendar time.
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value attributes beyond one-year-ahead earnings. Indeed, we have found that
Pr predicts the direction of earnings changes three years ahead on average [see
Ou and Penman (1989)]. Note further that the perceived realignment of prices
to fundamentals appears to be complete by month 36: the cumulative return
to the Pr strategy from investing in stocks at the end of month 36 and holding
them for 24 months (not reported in the table) is only 0.0191 (based on years
1973-1980 for which returns data are available).

The cumulative returns for the Pr groups in table 6 indicate that our choice
of Pr values of 0.6 and 0.4 as cutoff points for assignment of stocks to long
and short positions is conservative. The return could be improved by investing
in more extreme Pr stocks. With fewer stocks in extreme Pr groups, it is likely
that the variance of return to positions in these stocks would be higher,
however.

Panel A of fig. 1 displays the mean cumulative market-adjusted returns to
the hedge position in all stocks for each year from 1973 to 1983 and, to the
extreme right. the mean over all years. These returns are positive in all years
except 1983. A very similar picture emerges for December 31 fiscal-year
stocks. This consistency assures us that the result in table 6 is not due to a
fews years. Panel B of fig. 1 gives the cumulative market-adjusted returns to
the long and short positions for each year (the difference of which is equal to
the returns in the top panel). The returns are in the direction indicated by the
position, except in 1982 and 1983. There are considerably more stocks in the
long position than in the short position in all years. Over all years the short
position contributes more to the total hedge portfolio return than the long
side, with the mean return to the short position over years being —0.0799 and
to the long position 0.0672. However, this is largely due to the (contrary) large
negative return on the long side for 1983.

Three caveats must be given in interpreting the reported returns as returns
to an implementable strategy. First. the returns are gross of transactions costs.
The inability to use the proceeds from the short positions means that the
strategy must be financed. Thus, in practice, it is not a zero net investment
strategy. Second, any subsequent returns to stocks that stopped trading during
the 24-month holding period are not included here (although returns up to the
point of the trading halt are). This is the case with bankrupt firms that return a
bankruptcy dividend. Of the December 31 fiscal-year firms in the position in
the first month, 7.2% had dropped out by month 24, with 6.8% of firms in the
long position dropping out and 8.5% on the short side. Unfortunately, CRSP
does not give a code indicating whether firms went bankrupt, although they do
indicate other reasons why stocks stopped trading.!! On the long side of the
position, 1.2% dropped out for reasons other than merger or exchange and

"'CRsP gives six codes indicating the reason a stock stopped trading: merger, exchange,
liquidation, delisting by exchange, trading halted by exchange, and suspended by SEC.
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PANEL A: LONG AND SHORT POSITIONS TOGETHER

PERCENTAGE RETURN (%)

73 74 75 76 77 78 79 80 81 82 83 alL

35

YEAR

PANEL B: LONG AND SHORT POSITIONS SEPARATELY

SHORT

LONG

PERCENTAGE RETURN (%,
20 (=)

73 74 75 76 77 78 79 80 81 82 83 ALL

YEAR

Fig. 1. Mean cumulative market-adjusted returns over 24 months to bedge positions based on the
estimated probability of an earnings increase (Pr), by year. Long positions are taken in stocks

with Pr > 0.6 and short positions are taken in stocks with Pr < 0.4.
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1.9% on the short side. These figures suggest that the omission of subsequent
returns affects both sides of the position to a similar degree. In any case, this is
not a problem if the last price before the trading halt is an unbiased predictor
of the subsequent payoff. The third caveat concerns our assumption that the
annual reports on which Pr is based are available at the date on which
positions were taken, three months after fiscal-year end. An inspection of table
6 indicates that the returns to the strategy are not particularly sensitive to
taking positions some months after this date.

5. The Pr summary measure and risk

These results demonstrate the ability of the value measure to predict stock
returns in the sample period. It is possible that, despite our precautionary
design, Pr is distinguishing firms on risk characteristics rather than delayed
price adjustments to value fundamentals. If so, observed differences in realized
returns across Pr portfolios may be differential rewards to differential risk.
The approach has been to extract a value measure from financial statements
that 1s correlated with positive-value attributes (namely, future earnings) and
(hopefully) has low correlation with risk attributes. However, the latter is not
guaranteed. This section investigates the risk explanation. We do so with the
disclaimer that. as there is no generally universally accepted definition of risk,
we can never be sure that we are comparing returns against the approprate
benchmark. We entertain as benchmarks the returns associated with a number
of attributes that have been advocated as risk proxies.

5.1, A correlation profile

Table 7 summarizes, by Pr portfolio, values of certain characteristics that
have been proposed as risk attributes, along with other attributes which may
identify Proas a positive-value descriptor rather than a risk descriptor. The
values for the hedge position in this table are mean differences over years in
the mean values over both sides of the position with all stocks included.
t-values, based on the time series of mean differences over years, are given in
parentheses.

The second column of table 7 demonstrates that Pr discriminates on the
magnitude of subsequent percentage changes in earnings-per-share, the pre-
dicted attribute as well as the sign. Thus returns for different Pr levels in table
6 capture differential subsequent earnings performance. Note further that Pr
is negatively related to percentage changes in earnings in the current year, the
year for which the financial statement descriptors were reported. Thus these
descriptors identify not only the direction of future earnings changes but also
that of current earnings: high values of Pr indicate cases where current
earnings are *temporarily depressed” and low values of Pr identify cases where
current earnings are ‘abnormally high’ (relative to the past and future). More



317

J.A. Ou and S.H. Penman, Financial statement analysis

‘s°d'a s 1eak soud Jo anpea anjosqe Kq papurp 's'd'> ur a3ueyo se pauyop due sadueyo s'd3 g
“(1g9p Jo anfea yooq snid Kymba jo anfea J00q) /1G3P JO IN[eA J00q Se PAUYIP IFLIN3] JOOH ¢
"pus Ieak-[eosy 1e ulpuelsIno sareys pue saoud ‘dge[reArUn I3m ISAY} JT “IO ‘diEp UOUBUIIO] oropnzod 1e Juipuelsino sareys
pue saoud woiy pAaRMO[Ed AIe SINeA JBEEN "(1Gap Jo anfea jooq snid Aymba jo snfea 1ajIeW) /1GIP JO AM[EA JOOG SE PIUYIP aBeaana] 1IN,
"€861—8L61 STeaA ur oanjeSau oIe sonel /7 UeIpIN,
‘8161 1d30xa sreak [[e Joj aanedau are sones 4/ URIPIW,
"STEak UIA3[3 JOAO SIDUIYIP UBSW UO SONSTIeIs-; aye sasayjuared
ur saindyy (9 3[qe) 01 > Aou Ul paqudsap) orogiod 8pay 44 ) JO SIPIS Hoys pue FUO| JOJ SIN[EA UL SIDUIIIYIP UL dre UdAI3 saInBig
( "STEAK UDA[D 10] SUBSW 07033100 140 PAIEINO[ED SUBIN |
“Tgak Y UI SWIY [[e JOJ dN[EA UBIPIW WIOI] SIN[EA UBIPAW Ofjojiiod Ul (STeaK U2AI[D [9BD UL) SDUIIYIP JO (S129K UIAI[D JIAO) SUBSW JIB SIN[EA .

98s—) (661 (88'6) (sge—-)  WL9—) (€9 w90-) (8D (6€'0) 66L—) @6v—-) (€79 5003 TIe
€9L°0—  ST00 0LT0 LOTET— V900~ LETOO 00— 900 100 vy o— £se— 192 ‘orjojrod
23psH

90 1900 9t0'0—  81'SS wo0 86010 PIET0 (49! LTT 899¢°0 £'99 601 — 01
$69°0 8600 6100— ¥991 $60°0 ¢e11’0 06210 1¢°T 49! ovzso 8'sy 8LT— 6
9LS’0 0100 9800—  8T'L6 8£0°0 95600 €0TT0 £0'1 601 705€0 T¢ee 80T — 8
ws0 910'0— TIT0— L9811 0700 $060°0 ¥901°0 101 £0'T 60LT0 8¢l ST~ L
970 1200—  TLO0— 0§99 €200 1600 §T0T'0 001 107 94440 8L 96— 9
$£0°0 6000— 6100~ 9LV¥I L100 87600 LTOT'0 101 [A¢ 00L0°0 st ve- S
wio- 7000 €00 61—  S000— 86600 SSTIT°0 SO'T SO'1 85100~ v's— Te L4
€vT0— 1200 $60°0 LE6E—  8P00— OZITO 6011°0 i 90T L8TT0— 08C— 8IE £
60€0— €500 P10 8EIS— J6ET0— L6ITO ELITO 171 o1t ST6T0— evL— S'6v [4
€87°0— 9110 83810 0196 — p0EE0— OLVT'0 00£1°0 6T’ 811 8ETY'0— ¥'891 — £'18 1
LSONEl 98819831 ,98e10A9] (W U  soner pouad  squowr o9 pouwad  SHUOW ()9 SUIUOW $T yeJBA yolBoA orojiiod

jooq jyooq JoyIew anfea d/3 mn:.:on Joud 19A0 mc%_os Joud 1380 J0oud J9A0  JUANLIND Ul uonolpaxd A
/1YWl JANR[Y  JANE[RY  JOHBW  JATIE[DY  IoA0 SWINAI Suunp  parewnsd wImax saBueyd>  ur sadueyd )
EINEN | Aynba SuImax JO AP PpareWnsd ©12q pasafpe  sdoag sda g

aanePd JO "A2p pIs LB uBIN -JoNIewl  JANBRY  9ANERPY
PIs 1:5) N UBIN aAnemwnd
UBdN UeaN

‘€86 T—€L61 ‘soofiod 44 JO SANQLIIE PIIOI3S JO ATewrung
L9191



318 J.A. Ouand S.H. Penman, Financial statement analysis

CUMULATIVE MARKE™ = ADWSTED RE TLRNS

~‘~,w*x~—.“¢~-

— = T TN
0.6 e
% Ve
99%0veyy
0.4 * Py Veveggy
. x TEUTC, oy
TV OroTTe YT T e gy

Ty QUCITCRDDLD

-0.4 - o ‘G:)L)f.ﬂ(:‘)JCDOJDUC(:U‘

T045009909

-0.6 T T T
-35-30-25-20-15-10 -5 0 S5 10 15 20 25 30 35
MONTH

Fig. 2. Mean cummulative market-adjusted returns from 35 months prior to Pr portfolio
formation month, month 0, to 36 months after Pr. portfolio formatAion month, for selected Pr
portfolios, 1973-1982; O Pr>0.8,$ 0.6 < Pr<08,v02<Pr<04, x Pr<02.

significantly, the table indicates that Pr is also negatively related to cumula-
tive (market-adjusted) returns over the previous 24 months up to the portfolio
formation date [while being positively related to cumulative (market-adjusted)
returns over the subsequent 24 months, as described in table 6]. For extreme
Pr portfolios the prior returns are quite large. Thus Pr identifies price
reversals as well as earnings turning points: high values of Pr are associated
with prior price declines followed by price increases and low values of Pr are
associated with prior price increases followed by price declines. Fig. 2 graphi-
cally depicts these reversals for stocks with Pr > 0.8, stocks with 0.6 < Pr < 0.8,
stocks with 0.2 < Pr < 0.4, and stocks with Pr < 0.2 in a window covering 72
months around Pr portfolio formation dates, month 0. This phenomenon
supports the interpretation that Pr identifies cases where stock prices have
previously ‘moved away from fundamentals’ as well as subsequent reversion to
fundamentals.

These price reversals are inconsistent with Pr capturing risk characteristics
that are stationary over the periods before and after the observation of the Pr
values. However, the prior price changes could reflect risk changes that are
associated with changing premiums in the future. Fama and French (1988)
provide this explanation for similar price swings observed in their work. As
returns both prior to and subsequent to month zero are market-adjusted, this
explanation demands that Pr measures substantially reorder firms’ risks
relative to the market portfolio (the average firm) at the relevant financial
statement date. This seems a little implausible. Table 7 gives mean betas for Pr
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groups estimated prior to and subsequent to the date when investment
positions were taken. Higher estimated betas are associated with both ex-
tremes of the Pr distribution. Further, there s no indication of reversal in
ordering of mean betas before and after the Pr observation dates that would
explain the reversals in market-adjusted returns in fig. 2.

Mean betas for all stocks in table 7 cancel over the two sides of the hedge
portfolio. For the hedge portfolio with December 31 fiscal-year firms, a hedge
portfolio beta can be estimated. This is close to zero. As the holding period
was 24 months after each portfolio-formation date, estimations were per-
formed twice (on portfolio monthly returns using OLS techniques), first for
portfolios formed in odd-numbered calendar years and second for portfolios
formed in even-numbered years. For the first estimation, estimated hedge
portfolio beta was 0.029 (with a r-statistic of 1.04) and for the second
estimation, 0.074 (with a t-statistic of 2.02). These estimates are not indepen-
dent.

Like estimated betas, hlgher standard deviations of returns are associated
with both extremes of Pr in table 7. The figures reported in the standard
deviation columns for the hedge portfolio in table 7 are the mean differences
in the standard deviation of returns between the two sides of the hedge
position for all stocks. These compare the variance characteristics of all stocks
with Pr> 0.6 and Pr < 0.4. For the December 31 fiscal- -year hedge portfolio,
the standard deviations of portfolio monthly returns for each side of the hedge
portfolio over the holding period are in the order of 0.06 (very close to that for
the equally weighted market index). For this portfolio a standard deviation of
returns for the portfolio can be calculated because returns are aligned in
calendar time. This is only about 0.02. Further, the estimated correlation
between returns on each side of the hedge position is about 0.93.1> This high
correlation indicates that both sides in the position have similar sensitivities to
common (risk) factors affecting returns. These cancel in the hedge position
resulting in the significant reduction in standard deviation of return for the
position.

These investigations indicate that the predicted returns cannot be explained
by return-based risk measures. Note further that there is no strong association
of Pr values with industry groups (whose risks may differ) over the entire
sample period. The rest of table 7 summarizes other attributes that have been
conjectured as risk measures and which may indicate risk that is not captured
by estimated beta or return standard deviation. These are all observed at the
same time as Pr. Referring to these measures as risk attributes is problemati-
cal, for with the exception of book leverage, they include market price. If

2For the set of returns from positions in odd-numbered years, the standard deviation of returns
for the equally-weighted market index, the long side of the position, the short side of position, and
the hedge portfolio were 0.0628, 0.0630, 0.0621, and 0.0203, respectively. For the second set of
returns, the corresponding figures were 0.0559, 0.0598, 0.0574, and 0.0224.
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market price reflects mispricing with respect to Pr, one cannot disentangle this
mispricing from risk.!?

E/P ratios are negatively related to Pr. If E/P ratios are risk proxies as
has been suggested in Ball (1978), for example, the direction of the association
is inconsistent with Pr capturing this aspect of risk. Pr is not capturing ‘P/E
effects’. Rather, the direction of the correlation can be explained by the fact
that E/P ratios are negatively related to future earnings growth [Beaver and
Morse (1978)]. Like Pr, E/P ratios are expressing an earnings prediction.!
The remaining attributes in table 7 — market value of equity (size), market and
book leverage, and market-to-book premiums — are all correlated with Pr in a
direction which indicates that if they are risk proxies, Pr may be capturing
risk differences across firms. Clearly more controls are necessary before
inferences about fundamentals predicting risk-adjusted returns can be enter-
tained.

5.2. Further controls

Table 7 indicates that Pr is related to firm size, with the direction of the
association suggesting that table 7 results capture a ‘size effect’. Empirical
work on security prices done in the last ten years indicates that size explains
cross-sectional differences in mean returns, suggesting that it is a risk proxy.
Table 8 provides results from the same investment positions as those in table
6, but with returns adjusted for size effects.!® For each month in the position,
the return for each firm was calculated as the observed return minus the mean
return for that calendar month on a size control portfolio in which the firm
was a member. Firms were assigned to one of ten size control portfolios (with
the same number of securities) in each of the eleven years based on a ranking
of firms in the sample at that time on market value of equity.

We carry out this size adjustment with some reservation. The rationale is
that size proxies for risk. However, it could also indicate market inefficiency.
In particular, if some small firms in our sample have low market values
because of previous price declines which represent ‘deviations from fundamen-
tals’ (with a stmilar argument for large firms), we may be taking out some of
the mispricing of stocks as well as risk-related return. Indeed, table 7 indicated

Y For example. book values (for given current earnings) predict future earnings [Freeman,
Ohlson and Penman (1982)]. Thus the negative correlation between Pr and market-to-book is
consistent with the market’s mispricing of predicted earnings as well as with market-to-book ratios
capturing risk. With respect to market leverage, firms that have projects that they see as
particularly profitable may finance them through debt rather than equity if they perceive equity to
be undervalued. Thus market leverage can be construed as a signal of future profitability and of
mispricing of equity.

" The similarity of Pr and E/P as earnings predictors is explored in Ou and Penman (1989).

The number of stocks in the position here is slightly less than in table 6 because price and
shares outstanding data could not be discovered for a few firms.
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that high Pr values associated with small firms are also associated with prior
price declines, while low Pr values associated with large firms are also
associated with prior price increases.

In spite of this, the hedge portfolios’ size-adjusted returns at month 24 in
table 8, though about 40% less than the market-adjusted returns in table 6, are
significant, as indicated by the test statistic in parentheses under the returns.!®
The 24-month return to the hedge strategy for all firms is 35% of the 24-month
size-adjusted return of 0.2582 to the PF strategy in stocks with Pr>06 or
Pr < 0.4. The relative frequency of observing this return, or greater, in 2,000
replications with randomly selected stocks was 0.000. This is so for positions
in stocks with December 31 fiscal-year ends also.!” Mean buy-and-hold
size-adjusted returns for this position at month 24 are 0.0736.

Fig. 3 depicts the 24-month size-adjusted returns to the Pr hedge strategy in
all firms for each year from 1973 to 1983. Panel A gives the overall returns and
panel B the returns to the long and short sides separately. It is evident that the
strategy, net of returns to size, did not perform well in 1979, 1982, and 1983,
with negative outcomes in 1979 and 1983. As the accuracy of Pr in predicting
directional earnings in these years was not inferior to that in other years for
any of the Pr groups, we decided to dig further to discover the reason for this
inconsistency. The results for 1979, 1982, and 1983, as for other years, are not
due to a few monthly return outliers. The holding periods for these years were
not periods of prolonged bear markets so the exceptions cannot be attributed
to the earnings prediction model capturing risk attributes related to market
factors. For 1982 and 1983 (but not 1979) there is an aspect of the data that in
part explains the results. The results for these years are largely attributable to
negative return performance on the long side of the hedge position. 31.4% of
the 1702 firms reporting current losses in the sample fell in these years (these
were bad years for corporate profits) with 95.5% of these in portfolios 1-4. In
fact, 35.2% of all stocks in these portfolios in 1982 and 1983 had current
losses, compared to 17.7% over years 1973-1981. These loss firms performed
well in earnings prediction tests. However, in partitioning returns on perfect-
foresight realized earnings changes in the year predicted, the 210 loss firms in
1982 with positive subsequent earnings changes were associated with a mean
24-month size-adjusted return of —0.0296 and the 193 loss firms in 1983 with
positive subsequent earnings changes were associated with a mean size-ad-
justed 24-month return of —0.2834. Hence the market valued positive earnings

'®The observed return may still reflect some size effect if there is significant residual variation in
size within the ten size portfolios and if Pr is related to size within these portfolios. Investigation
discovered that this residual size effect is very small.

""The estimated beta for size-adjusted returns to the hedge position taken in December 31
fiscal-year stocks in odd-numbered years was —0.001 (with a r-statistic of —0.05). For positions
taken in December 31 fiscal-year stocks in even-numbered years it was —0.027 (with a r-statistic
of —1.21).
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PANEL A: LONG AND SHORT POSITIONS TOGETHER
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changes for these firms negatively. This was not the case in other years® or for
profitable firms in 1982 and 1983. The result appears to be attributable in part
to the Ball and Brown strategy not working for loss firms in these years. The
size-adjusted retuns to the Pr hedge strategy in 1982 and 1983 excluding loss
firms (on either side of the hedge position) were 0.0804 and 0.0855, respec-
tively. (This calculation was not part of our preset program, of course.)

It is clear from panel B of fig. 3 that most of the size-adjusted return to the
hedge position comes from the short side. The mean return to the long
position over years, given at the extreme right of the figure, is 0.0105 while that
for the short side is — 0.0849. This, of course, is due to small-firm return
premiums being subtracted from the returns to the long position. If these
premiums are rewards to risk that is related to size, then our financial
statement analysis is profitable primarily for sell positions. If small firms
identified by high Pr in the long position are small because they are underval-
ued, then the difference in returns over long and short sides of the positions is
merely the result of an inappropriate size adjustment that takes out the price
appreciation for these firms. The price reversals (from declining prices to
increasing prices relative to the market) that are evident for these firms in table
7 and fig. 2 are consistent with both changing risk that reduces market values
(size) and deviations of prices from the fundamentals captured in Pr that also
reduces market values.

Our fundamental analysis can be compared to the technical analysis of
DeBondt and Thaler (1985, 1987). Their analysis documents price reversals
associated primarily with ‘loser’ portfolios, that is, with stocks whose prices
have previously declined. This phenomenon appears to be identified with small
firms and price appreciations in January (see their 1987 paper) and, once size
effects and January effects are controlled for, the phenomenon is not apparent
[Zarowin (1988)]. The ability of our fundamental measure to predict returns
survives after size adjustment of returns and, for size-adjusted returns, is
associated primarily with ‘winner’ stocks (previous price increases relative to
the market), not ‘loser’ stocks. It is not due to January effects. This is evident
from the size adjustment (the January effect being a small-firm phenomenon)
and by results (not reported) that are obtained when January returns are
dropped in the accumulations.

A similar analysis was carried out for controls for market and book leverage
and market-to-book premiums. The analysis was carried out on size-adjusted
returns so the control for size was simultaneously maintained. The results
indicated that the returns for the Pr strategy could not be explained by returns

"®An exception is 1979, a negative size-adjusted performance vear. Here there were only 79 loss
firms with actual earnings increases in the year predicted (out of 327) with a mean 24-month
return of —0.0893 to a long position based on the actual increases. This cannot, by itself, explain
the 1979 result: the 24-month hedge return excluding loss companies in 1979 was —0.0055.
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predicted by these attributes. Details of these tests are available in an earlier
version of the paper [Ou and Penman (1987)).

5.3. The Pr announcement effect

One further test indicates that Pr is not describing risk differences across
firms. The accounting items on which Pr is based are published in annual
accounting reports sometime between fiscal-year end and the time at which
investment positions were taken, three months after fiscal-year end. If the Pr
number conveys new information, a market price reaction to this information
should be observed during this three-month period. If Pr is interpreted by
investors as a (positive-value) indicator of future earnings, price changes
should be positively related to the (unexpected) news in Pr, similar to that
observed for ‘unexpected earnings’, because Pr news is unexpected future
earnings. If investors interpret Pr instead as a risk measure, price changes
should be negatively related to values of Pr.

Table 9 indicates the effect of the announcement of Pr on stock returns. It
summarizes, for stocks in the Pr strategy, the cumulative size-adjusted returns
over these three months from investing in stocks at fiscal-year end on the basis
of foreknowledge of the forthcoming Pr. Because we are unsure what aspect of
Pr might convey news (that is, what is ‘unexpected Pr), results are given for
both levels of Pr (panel A) on the assumption that deviation of Pr from 0.5 is
news and changes in Pr (A Pr) from one annual report to the next (panel B)
on the assumption that revision in Pr levels is news. Further, as Pr is
negatively correlated with earnings published at the same time (table 7), results
are given for earnings increases and decreases separately to control for the
earnings announcement concurrent with Pr. It is clear from table 9 that
returns over this announcement period are positively correlated with Pr and
changes in Pr. Market reactions to the publication of demonstrated earnings
predictors are in the direction which indicates they are evaluated indeed as
positive-attribute earnings predictors and not as risk changes. The result also
indicates that the market recognizes some of the information in Pr when it is
published. This is the result in Ou (1989). Our observations of returns
following the publication of Pr indicate that the market is slow to appreciate
that information fully.

The announcement effect in table 9 is likely to be understated because we
have controlled only for the direction of current earnings changes, not the
magnitude. As current earnings changes are negatively correlated with Pr,
remaining earnings announcement effects work against the observed result. It
is likely that annual earnings changes measure ‘unexpected earnings’ reported
in the three months poorly and some components of Pr may be available prior
to the annual report. These considerations reinforce the null of no announce-

TAF_R
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Table

Mean cumulative size-adjusted monthly returns over three months after fiscal-year end from
hypothetical investment in stocks on the basis of foreknowledge of Pr; 1973-1983 (panel A).
1974-1983 (panel B).

Number Mean median )
uof % e.p.s. change Month relative to fiscal-year end
Portfolios stocks® in current year® 1 2 3

Panel A: Levels of Pr
(Ae.p.s.—drift)y>0

Pr>06 4001 50.0 0.0086 0.0203 0.0259
Pr<04 1211 55.4 —0.0046 —0.0046 —0.0069
Hedge portfolio® 5212 -54 0.0132 0.0250 0.0328
(-0.53)¢ (3.79)4
(Ae.ps.—drifty<0
Pr>06 4122 —-50.3 0.0023 —0.0049 —0.0081
Pr<04 608 -0.1 —0.0126 —-0.0148 —0.0196
Hedge portfolic® 4730 —-50.3 0.0149 0.0100 0.0115
(—6.56)¢ (0.22)¢

Panel B: Changes in Pr (A f’r)
(Ae.p.s.—drifty>0

APr>0 1400 350 0.0133 0.0262 0.0350
APr<0 2841 64.3 0.0047 0.0128 0.0149
Hedge portfolic® 4241 -292 0.0086 0.0134 0.0201
(—3.85)¢ (2.97)¢
(Ae.p.s.—drift) <0
APr>0 3467 —~59.7 0.0014 —0.0054 —0.0081
APr<0 781 -209 —0.0084 —-0.0146 -0.0171
Hedge portfolio® 4248 -387 0.0098 0.0093 0.0090
(—7.82)¢ (0.65)4

*For panel B only stocks for which consecutive values of Pr were observed (from 1974-1983)
are involved.
®Mean of median %e.p.s. changes observed over the sample period.
“Long positions are taken in stocks satisfying the first condition and short positions in stocks
satisfying the second condition.
t-statistic calculated from the time series of observations to the position over the sample
period.

ment effect, however, not the observed result. In any case, the result is similar
when returns are observed over the twelve months during which the four
quarterly and annual earnings reports that contain both the annual earnings
change and Pr are published [see Ou (1989)].

Table 7 indicated that high Pr values are associated with large negative
current earnings changes and low Pr values with large positive current
earnings changes. One might conjecture, then, that the returns to the Pr
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strategy might be predicted by current earnings changes without the other
financial statement information involved in the calculation of Pr. A number of
papers have documented that post-earnings-drifts’ in returns are predicted by
extreme earnings changes [for example, Foster, Olsen, and Shevlin (1984) and
Bernard and Thomas (1989)] and extreme earnings relative to price [Basu
(1983)]. In Ou and Penman (1989) we show that return drifts predicted by
E /P ratios (which are positively correlated with earnings changes) are in fact
negatively correlated with returns to positions based on Pr. This is indeed
suggested by the negative correlation between Pr and current earnings changes
and E/P ratios that is evident in table 7. Thus, Pr is not predicting
‘post-earnings-drifts’ in returns. Note, however, that Ball, Kothari, and Watts
(1988), in their investigation of ‘ post-earnings-drifts’ in stock returns, find that
extreme positive earnings changes (the top 10% in cross-section) are followed
by negative returns after their unique beta-risk adjustment. This is in the
opposite direction to ‘post-earnings-drifts’ documented in other studies. These
extreme positive earnings changes are likely to be associated with Pr values
less than 0.4 (table 7) and so are in the same direction as those indicated by
Pr. For both sides of the Pr position, we partitioned firms into those with
contemporaneous earnings increases and contemporaneous earnings decreases
and calculated the mean 24-month cumulative market-adjusted returns from
three months after fiscal-year end for each group. For firms with Pr < 0.4, the
mean 24-month return following the 1220 cases with earnings increases was
—0.0820 and for the 609 cases with earnings decreases it was —0.0764, little
different. Likewise, for firms with Pr> 0.6, the mean 24-month return follow-
ing the 4012 cases with earnings increases was 0.0784, and for the 4107 cases
with earnings decreases it was 0.0525. Thus the returns to Pr positions cannot
be replicated by positions based on contemporaneous earnings changes.’

6. Conclusion

On the basis of an extensive financial statement analysis we have derived a
summary measure from financial statements that predicts future stock returns.
Although we cannot be absolutely sure that this measure is not solely a risk
attribute, the analysis indicates that this is not so. It appears that this
fundamental measure captures equity values that are not reflected in stock
prices.

We feel reasonably confident in our conclusion because of the conservative
approach to the data. We followed a fixed, preset program of investing in
stocks which may not be optimal. We derived the value measure based on
observed correlations with one-year-ahead earnings and ignored earnings for
years further in the future. The model estimated to predict these earnings did

19q: . . . .
Similar inferences are drawn from size-adjusted returns.
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not exploit all aspects of the data. It was based on a dichotomous specification
of future earnings rather than on actual dollar amounts and was not re-esti-
mated every year in the sample period. Further, it was based on a pooling of
all firms and one suspects that industry-specific or firm-specific models would
produce improvements, provided enough data were available to estimate
coefficients with precision.

The evidence here suggests that financial statements capture fundamentals
that are not reflected in prices. Thus, it points to limitations in the traditional
approach in empirical analysis in accounting of making inferences about
accounting numbers on the basis of contemporaneous associations with prices.
Much of that research stems from the work of Ball and Brown (1968). The
findings here indicate that the predictive associations between earnings predic-
tors and future stock returns capture a good deal of the contemporaneous
association between earnings and stock returns documented in the Ball and
Brown paper.

In closing, it should be noted that there is one aspect of fundamental
analysis that has not been incorporated in our program. Fundamental analysis
extracts value measures from financial statements and compares them to prices
to identify mispriced stocks. Our trading strategies involve cross-sectional
comparisons of the value measure, Pr, rather than comparisons with prices. It
is quite possible that, given market inefficiency, some high (low) values of Pr
are associated with overpricing (underpricing). In taking investment positions
one would want to distinguish such cases from those where the mispricing was
in the direction implied by the long and short positions taken here. Unfortu-
nately, direct comparison of Pr to prices is difficult because it is not in
dollar-per-share form. However, Ou and Penman (1989) indicate that the
return to the Pr strategy is improved if one restricts investment in the long
position to stocks with Pr> 0.6 and price low relative to earnings in cross-sec-
tion and the short position to stocks with Pr < 0.4 and price high relative to
earnings in cross-section.
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