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ABSTRACT

This paper evaluates the relative performance of financial-statement-analysis-
based, price-based, and financial analysts’ earnings predictions along two
dimensions: prediction accuracy and association of forecast errors with
contemporaneous abnormal security returns. Two primary elements of this paper
are (1) a formal framework to empirically evaluate the relative performance of
these three forecast sources, and (2) modifications to the purely price-based model
used in prior research to improve the model’s accuracy in contexts where earnings
contain transitory components. We find that price-based forecasts are more
accurate than financial-statement-analysis-based forecasts. Financial analysts’
forecasts are the most accurate. However, for firm-years with negative prior
performance, the price-based model yields predictions that are as accurate as
analysts’ forecasts.

INTRODUCTION

Earnings expectations are generally measured based on one or more of the
following sources: time-series models, financial-statement-analysis-based
forecasts, financial analysts' forecasts (individual or “consensus”), and price-based
forecasts. Previous research comparing these sources has shown that price-based
and analysts’ forecasts predict earnings more accurately than time-series forecasts
and are better measures of the market’s expectation of earnings.' Comparisons of
analysts’ forecasts and price-based forecasts indicate that both are complementary
in predicting earnings and as measures of the market’s expectation of earnings
(Elgers and Murray 1992; Liu, et al. 1995).

However, the relative performance of price-based and financial-statement-
analysis-based forecasts has not yet been examined. Ou and Penman (1989a, pp.
112-113) argue that price-based forecasts, based solely on stock returns, are poor
predictors of future earnings relative to financial statement information because
price-based models do not capture the mean-reversion in earnings time-series
caused by transitory earnings. Their reasoning is that transitory components of
earnings changes do not persist (by definition) in subsequent periods. This induces
a negative serial correlation in earnings changes. However, if the transitory
components of earnings changes in the prior year are value-relevant, they will be
positively related to prior-year returns. Consequently, for firms whose earnings

21

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




22 Journal of Business and Economic Studies

changes include large transitory components, the relation between prior-year
returns and current-year earnings changes is expected to be negative. This is
contrary to the positive relation that is expected when security returns anticipate
future earnings changes, the relation on which the price-based model relies.

A second reason why price-based models may under-perform financial-
statement-analysis-based models is that by design, the former predict components
of earnings that are price-relevant. Thus any priced-based models are likely to do a
relatively poor job of predicting price-irrelevant earnings components. A third
reason to expect superior performance from financial-statement-based prediction
models is that Ou and Penman (1989b) find unexplained stock returns in
subsequent years that appear to be related to a set of financial ratios. This
evidence, together with more recent evidence in Sloan (1996) and Abarbanell and
Bushee (1998) suggests that the market may not fully impound the implications of
accounting numbers for future earnings.

The main purpose of this study is to provide a framework for direct
comparison of financial-statement-analysis-based and price-based forecasting
models. In doing so we modify the pure price-based model to incorporate mean
reversion caused by transitory earnings components. For comparison purposes, we
also include analysts’ forecasts in our tests as a benchmark.

Following previous research, we assess relative performance based on two
dimensions: accuracy of earnings forecasts, and association of ‘*“‘unexpected
earnings” with abnormal security returns. The importance of each dimension of
performance depends upon the intended use of the forecast. We evaluate forecasts
on both dimensions because a given forecast source may be relatively accurate,
and yet the forecasted earnings may not be entirely relevant for security prices.
Finally, we also assess the complementarity of alternative forecast sources, despite
the apparent dominance of one source over another.

Our results indicate that the price-based forecasts are more accurate than the
financial-statement-analysis-based forecasts. Analysts’ forecasts, our benchmark,
are the most accurate. In addition, across all contexts the price-based and analysts’
forecast predictions are complementary in predicting earnings changes, consistent
with Elgers and Murray (1992) and Liu, et al. (1995). Regarding the association of
unexpected earnings and security returns, we find that estimated earnings response
coefficients are highest when using analysts’ forecasts to measure earnings
expectations, followed by price-based forecasts and then financial-statement-
analysis-based forecasts. This finding is robust across prior performance contexts.
However, the three forecast sources complement each other as proxies for market
expectations of earnings, suggesting that there is unique information in each
forecast source that is relevant to security value.

This paper provides a formal evaluation of conjectures made in prior research
about the relative performance of financial-statement-analysis-based and price-
based forecasts and shows that a relatively simple linear model using only past
earnings and returns generates predictions that are more accurate and more highly
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associated with security returns than a financial-statement-analysis-based model
that is based on a much wider set of financial accounting variables.

DATA DESCRIPTION

The period used for estimating and testing forecast models spans the years
1979-1992. Pr is estimated as in Ou (1990) using a seven-year period ending in
1985. The remaining years, 1986-1992 are used to analyze relative performance
of candidate forecasts. Throughout the analysis, we use size-adjusted returns as
our return metric: S4R, = Ri - R, » Where R, is the cumulative monthly return for
firm i for the 12 months ended March 31 of year #+1, and g, is the mean return
for all firms in the same decile (measured as of April 1 of year ¢) as firm i for the
same cumulation period. Earnings per share is defined as eamings before
extraordinary items and discontinued operations (Compustat mnemonic EPSPX),
consistent with most prior research.” Because we use parametric tests throughout
the analysis that assume linearity, we exclude observations from the sample period
where price-scaled, random walk prediction errors (with or without drift
adjustment) exceed 1.0 in absolute value or where current-year or prior-year price
per share is greater than $200 or where current- or prior-year earnings yield or
price-scaled drift exceed 1.0 in absolute value.

The analysis period sample size is 2,163 firm years (310 firms per year on
average). The primary restrictions on the sample are the data requirements of the
financial ratios for the financial-statement-analysis-based forecast, the requirement
of separate estimation and analysis periods, and the availability of analysts’
forecasts.

SELECTION AND DESCRIPTION OF ALTERNATIVE FORECAST SOURCES

We consider the following three forecast sources in the ensuing analysis:
financial-statement-analysis-based forecast, price-based forecast, and financial
analyst’s forecast. Because prior research has documented the superiority of each
of these forecasts over a time-series (e.g. random walk or random walk with drift)
forecast, we do not consider time-series forecasts here. An explicit description of
each forecast source follows.

Financial-Statement-Analysis-Based Forecast

A body of work by Ou and Penman (Ou and Penman 1989a,b; Ou 1990;
Penman 1992) presents evidence that sets of financial statement ratios can be
collapsed into a single measure, called Pr, that can be used to predict the direction
of one-year-ahead earnings changes. Pr is a logistic-regression-based estimated
probability of an earnings increase in the subsequent period based on the historical
relation between accounting variables and drift-adjusted earnings changes. Pr lies
between zero and one and is interpretable as the probability of an increase in
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earnings above a historical average drift in the subsequent year. Prs greater than
0.5 are considered predictions of increases in subsequent period earnings. Ou
(1990), using a parsimonious set of these variables shows predictive accuracy that
matches that using the larger set of variables used in Ou and Penman (1989a,b).
Consequently, because of the severe data requirements imposed by the larger
model, we elect to use Ou’s model. Estimation of Pr is performed over the seven-
year estimation period 1979-1985. We exclude firms with non-December 31 fiscal
year-ends to maintain consistency with the approach taken by Ou. In the
estimation period, observations with extreme values of the eight accounting
variables are excluded from the sample.’ The results of our estimation and Ou's
(1990) appear in Panel A of Table 1. The coefficient magnitudes and their
statistical significance are similar across data sets, indicating that we are able to
reasonably replicate Ou’s (1990) model’s results in our sample.

To assess the relative performance of the candidate models, we require (price-
scaled) earnings forecasts for each firm-year. However, the Pr forecast is a
prediction of the direction of the subsequent-year earnings change. For
comparability, we can either construct a forecast of the magnitude of the earnings
change from the Pr estimate, or we can evaluate all models based on their ability
to predict the direction of earnings changes. Magnitude forecasts are preferable on
the grounds that magnitudes convey more information than directions; also, most
previous research regarding earnings forecasting focuses on magnitudes. Thus, we
elect the former strategy.

To obtain a magnitude Pr forecast, we regress drift-adjusted earnings changes
on Pr in the year immediately preceding the analysis year using the following
equation:
M=ﬂo+ﬂ,Pr,_,+u,

P

where Afg, is the change in earnings per share from period ¢-7 to ¢, D, is the
average earnings change over the four years prior to year ¢ (the “drift”), and Pr,; is
the Pr estimate constructed from financial statements for the year ended #-1. The
estimated intercept and slope coefficient from equation (1) are used to forecast the
magnitude of the drift-adjusted earnings change for year #+1 (the financial-
statement-analysis-based forecast). Specifically, predicted earnings for period #+1
using the financial-statement-analysis-based forecast is determined by the
following equation:

E[E.]=(B,*B,Pr)P.+E+D,
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Note:
a

TABLE 1
Development of Pr-Based Earnings Predictions

Model:* Pr{ AXII+I>0| Aitae} =(1+e‘Ail 8 )"
63

n=2,
Panel A: Estimation of logistic regression model
Accounting Replication 1979-1985 Ou (1990, 150) 1965-1977
variable®
o 7 6 I'a

Intercept 0.47 107.07° 1.07 265.78"
GWINVN -0.46 12.93" -0.58 15.58"
GWSALE 0.22 1.27 0.33 1.68
CHGDPS -2.16 54.03" =197 47.16'
GWDEP 0.15 1.21 -0.10 0.75
GWCPX1 -0.20 2758 -0.11 9.81"
GWCPX2 -0.23 36.06" -0.12 11.40°
ROR -3.90 170.17° -5.09 134.32°
DROR 0.57 5.76" 1.69 9.66
Panel B: Directional prediction accuracy for one-year-ahead earnings changes

Pr (replication)  Ou (1990, 152) FSAF

percentage correct 61.0% 60.9% 63.0%

8%

Pr is the estimated probability that firm / will have an increase in drift-adjusted earnings per share in
period £ + 1, given A, and 0. A, is a vector of accounting variables (4, = {GWINVN, GWSALE,
CHGDPS, GWDEP, GWCPX1, GWCPX2, ROR, DROR}). 0 is a vector of maximum likelihood
estimates of coefficients of the accounting variables. 0 is estimated using data for all firm years
during the period 1979-1985.

See exhibit 1 and Ou (1990, 147-48) for descriptions of these variables.

The Pr forecast is based on the value of Pr: Pr > 0.5 (< 0.5) implies a forecasted increase (decrease)
in drift-adjusted earnings. The magnitude-based Pr forecast (FSAF) is based on the estimated cross-
sectional linear relation between Pr and earnings changes in the year prior to the analysis year:

(AE.-D.)/ Pi.i= Byt B, Priitu,, and thus FSAF =

E[Eii] =(ﬁa+'élpr,) P.+ E,+ D,, where E, is earnings per share for year ¢, D, is the
drift adjustment to earnings, and P, is price per share at the beginning of the earnings year. FSAF >
0 (< 0) implies a forecasted increase (decrease).

Significant at probability below 0.01 (0.05).
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Prior to comparing the financial-statement-analysis-based forecast to the other
forecast sources, we assess the directional prediction accuracy of Pr, where Prs
greater than (less than or equal to) 0.5 are classified as predicted increases
(decreases) and where positive (negative) magnitude predictions are classified as
predicted increases (decreases) to enable comparisons to Ou and Penman (1989b)
and Ou (1990). The results of this test are presented in Table 1 Panel B, which
shows that the directional Pr model accurately predicts the direction of 61% of
year-ahead earnings changes. This replicates the accuracy reported by Ou (1990)
(p. 152, Table 2, Panel A; reported accuracy 60.9%). Panel B also shows that the
comparable directional prediction accuracy for the financial-statement-analysis-
based forecast (the magnitude version of Pr) is 63%. The Pr and FSAF forecasts
appear to be very similar; in fact, for 85.3% of the sample cases, the two metrics
produce identical predictions. For the 14.7% of the cases where the two metrics
disagree, the financial-statement-analysis-based forecast is correct for 55.5% of
those cases. These results alleviate the concern that converting Pr to a magnitude
is detrimental to its accuracy as an earnings predictor.**

Price-Based Forecast

Security returns have been shown to be associated with subsequent earnings
changes (e.g. Beaver, Lambert and Morse 1980; Beaver, Lambert and Ryan 1987,
Collins, Kothari and Rayburn 1987, and Liu, et al. 1995). This relation is expected
because some events that change the market’s expectation of future cash flows —
and consequently security prices in the current period — are not reflected in
accounting earnings until later periods because Generally Accepted Accounting
Principles only permit the recognition of transactions and events that are reliable
and verifiable. In making use of this fact, we estimate earnings change predictions
implicit in security returns using the following model:

AE, Y :
Ei_ aota:D" +a:SAR.1t a3 D" SAR..+ w& +asDV Loi s 4,

t-1 t-1 t-1

where AE, is the (beginning-of-year-price-scaled) change in earnings per share
from period #-1 to ¢, D" indicates firms that had negative (D" = 1) or positive (D"
= 0) size-adjusted returns in year r-1, SAR,, is prior-year security returns and
E. /P, is earnings yield for year ¢-1.

This model differs from that developed in Collins, Kothari and Rayburn
(1987) in order to address two issues. First, the price-based models widely used in
prior research, which regress earnings change only on prior-year return, predict
that any price-relevant component of earnings will persist. For value-relevant but
transitory components, this will induce error in earnings predictions, since such
components by definition will not repeat. Second, since there is no expected
association between value-irrelevant transitory components of earnings and
returns, a price-based model is inherently ill equipped to predict value-irrelevant
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components of earnings changes. Both of these shortcomings limit the ability of
the price-based model to make accurate predictions of earnings. Rather than
abandon the price-based model, however, we attempt to modify it to overcome
these defects.*

Table 2 illustrates these problems empirically and foreshadows the
implications for the accuracy of a price-based forecast. Panel A of Table 2 shows
the relation between returns and future earnings changes under two portfolio
grouping schemes. We first partition the data into five groups based on the prior-
year price-scaled earnings change (AE.,) to illustrate the relations among the
variables of interest especially for the most transitory earnings (those in the
highest and lowest earnings change groups). The second and third columns show
the negative relation between successive earnings changes especially in groups
one and five, where transitory components are more likely to be located. The
second and fourth columns show the positive contemporaneous relation between
earnings changes and size-adjusted returns in period #-7, suggesting that even
transitory earnings changes are somewhat value relevant. A comparison of the
second and fifth column shows the inverse relation between Pr,; and
contemporaneous earnings changes; whereas, a comparison of the third and fifth
columns shows the positive relation between Pr and future earnings changes.
When earnings changes are extremely negative Pr is largest, suggesting a high
probability of positive earnings changes next period. The third and fourth columns
illustrate the paradox noted by Ou and Penman (1989a); there is an inverse
relation between SAR,, and AE,. Given the price-based model posits a positive
relation between current returns and subsequent-year earnings changes, this
suggests that the price-based model is not likely to perform well. However, a Pr
model may perform well because of its positive relation to AE,.

We next partition the data based on prior-year return performance. We
examine this alternative partitioning scheme because the price-based model posits
an information flow from security prices into future earnings. With this
partitioning scheme, we are able to detect a positive relation between SAR,; and
AE, and a negative relation between Pr and AE,. That is, the Pr> 0.5 (Pr <0.5) in
group 1 (groups 2 to 5) indicates a positive (negative) predicted earnings change;
however, actual earnings changes are negative (positive). In this framework it is
Pr rather than prior-year return that appears to yield incorrect predictions.

Equation (3) includes two features designed to overcome the difficulties
induced by transitory earnings changes. First, we add period #-1 earnings yield to
the model to increase the model’s ability to capture mean reversion of extreme
earnings changes. Prior research documents a strong negative association between
both successive years’ earnings changes and between earnings yield and
subsequent earnings changes, especially for extreme earnings (Elgers and Lo
1994; Ali, Klein and Rosenfeld 1992; Liu, et al. 1995).
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Adding a variable that captures the transitory portion of period -1 earnings
reduces the downward bias on the coefficient on SAR,; caused by the negative
correlation between SAR, ; and current-year earnings changes. Adding this variable
also addresses the second shortcoming mentioned above by enabling the model to
predict both value-relevant and value-irrelevant components of the current-year
earnings change.

Also, following the results of Elgers and Lo (1994) who show that the
returns/earnings relation is substantively different for firms with positive and
negative prior-year returns, we allow intercept and slope shifts (on both R, ; and on
period ¢-1 eamings yield) for firms with poor stock price performance in period ¢-
1. Elgers and Lo (1994) report that earnings response coefficients are lower for
firms with poor prior-year return performance suggesting that security prices
anticipate earnings innovations for firms with negative return performance.” The
average of all prior-years’ cross-sectional regression coefficients from equation (3)
is used to generate price-scaled forecasts of earnings changes in period z Table 2,
Panel B summarizes the results of annual cross-sectional estimation of equation
3

The estimates o, and g; confirm that negative and positive prior returns have
different implications for current earnings changes. The observed positive
coefficient sign of o, confirms that security prices anticipate earnings innovations
for firms with negative returns performance more so than for firms with positive
returns performance. The estimated coefficient on prior-period earnings yield (g, )
suggests that it strongly captures mean reversion in earnings changes. However,
there does not appear to be any difference in the role of earnings yield across
return partitions (¢ = -0.47). Accordingly, we exclude this term from the model
when using the model to forecast earnings changes.® Our remaining tests compare
the predictions from this price-based model, the financial-statement-analysis-based
model, and analysts’ forecasts.

Financial Analysts’ Forecasts

Prior research has used a variety of measures of analysts’ expectations of
earnings, including “consensus” measures and expectations of individual analysts.
“Consensus” forecasts have been shown to have a number of shortcomings, in
particular the fact that individual forecasts included in consensus measures are
often quite old (Lys and Sohn 1990). Brown and Kim (1991) suggest that
unexpected earnings conditioned on the most recent forecast has the highest
association with abnormal returns. For annual association tests, we selected the
last forecast of year ¢ earnings made prior to March 31 of year ¢, since we use an
April 1, ¢ through March 31, #+1 return curmulation period. We obtain such
forecasts from the I/B/E/S detail history database.
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EMPIRICAL ANALYSIS AND RESULTS

Comparisons of Forecast Accuracy: Predicting Direction of One-Year-Ahead
Earnings

Panel A of Table 3 compares the accuracy of directional earnings change
predictions from the financial-statement- analysis-based and price-based forecasts.
As mentioned above, in all comparisons we also include analysts’ forecasts as a
benchmark. In general, directional forecasts are not as useful as magnitude
forecasts. However, we perform this analysis for two reasons. First, it allows the
financial-statement-analysis-based forecast to be compared on its own terms (Pr as
designed is a directional forecast). Second, it permits comparisons of forecasts that
are not influenced by the possible presence of disproportional errors.

The pooled results suggest that in general, analysts’ and price-based forecasts
are both more accurate than the financial-statement-analysis-based forecasts. We
expect, however, that analysts’ forecasts will be less accurate for firms with poor
prior-year performance, especially relative to the price-based and the financial-
statement-analysis-based forecasts. The evidence supports this conjecture. For
firms with poor prior-year performance, the price-based model and the financial-
statement-analysis-based forecasts both outperform analysts (69% and 68%,
respectively compared to 65%), while for firms with good prior-year performance,
the analysts’ forecasts dominate (68% versus 65% and 60%, respectively).

The financial-statement-analysis-based forecast is markedly less successful for
firms with good prior-year performance, suggesting that the overall success of this
forecast source may be largely attributable to more accurate predictions for poor
prior-year performance firms. This supports Ou and Penman's (1989a) conjecture
that financial-statement-analysis-based forecasts work better for transitory
earnings changes (negative prior-earnings performance) than for permanent
earnings changes.

Panel B of Table 3 tests the accuracy of predictions of the magnitude of
earnings rather than the direction of earnings changes. Selecting a single metric to
evaluate relative accuracy requires an assumed loss function. Because research has
not yet identified a single appropriate loss function for earnings predictions, we
compare accuracy using a variety of error metrics popularized in prior studies:
bias, mean squared forecast error (MSE), and mean absolute forecast error (MAE).

For the full sample, relative MSE and MAE support the inference that the
price-based forecast outperforms the financial-statement-analysis-based forecast.’
This result is consistent with Panel A and also with the inference that the price-
based model used in this analysis overcomes the shortcomings of the traditional
price-based model sufficiently to generate more accurate predictions than the
financial-statement-analysis-based forecast.
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The analysts’ forecasts are most accurate based on MSE and MAE, although
the difference in MSE between the analysts’ and price-based forecasts is not
statistically significant, suggesting that the price-based model is very competitive
with analysts’ forecasts. This is an impressive result in that analysts have access to
a broad information set, including the past earnings, returns and prices that are
used to generate price-based forecasts. However, the finding is consistent with
evidence in prior research that on average analysts imperfectly incorporate the
information in past earnings and prices (Abarbanell 1991; Ali, Klein and
Rosenfeld 1992), especially for poor performing firms (Elgers and Lo 1994).
Alternatively, the price-based model may be capturing components of earnings
that analysts do not have incentives to forecast. Evidence regarding this conjecture
is presented in the association tests that follow.

Looking at subsamples of the data based on prior-year earnings performance
reveals that the price-based forecast outperforms the financial-statement-analysis-
based forecast in both partitions of the data. Even in the poor performance
partition of the sample where transitory earnings are more prevalent, the price-
based forecast still appears to generate more accurate predictions. In addition, all
three forecast sources produce smaller errors for firms with poor prior
performance. Since the financial-statement-analysis-based and price-based
forecasts are expected to predict transitory earnings changes well (because of
predictable reversals of poor performance), this result is sensible.*

Association of Forecast Errors from Competing Models with Abnormal Returns

Because not all components of earnings are relevant to security market
investors for valuation purposes, accurate forecasts of realized earnings are not
necessarily accurate forecasts of value-relevant earnings. In an efficient market
abnormal security returns will be associated only with the value-relevant portions
of forecast errors. As a result, success based on an accuracy criterion does not
necessarily imply success based on a market-association criterion. Accordingly,
we turn next to an evaluation of the relative degree of association of security
returns with forecast errors defined using each of the candidate forecast sources.
Relative performance from this perspective is based on the relative magnitude of
earnings response coefficients estimated using each forecast source.

Table 4 shows the results of this test, and reports the means of the estimated
earnings response coefficients from the empirical (bootstrapped) distributions
using each of the three forecast sources as the definition of “expected” earnings.
The relative magnitude of the coefficients reveals that the price-based forecasts
always yield larger earnings response coefficients than the financial-statement-
analysis-based forecasts. Within the prior-performance subsamples, the earnings
response coefficients are higher for good performing firms than poor performing
firms, which is as expected since positive prior earnings are more persistent than
negative prior earnings. The differences among the earnings response coefficient
estimates are greater for the poor performing firms, reflecting the ability of the
price based model to incorporate mean reversion of negative prior earnings."

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




33

Machuga and Pfeiffer, Jr.

*015Z 3PN]OUT JOU SIOP JUAIDJ0I UESW Y} PUNOIE [EAISIUT DUIPYUOD %S6 V. «
‘s1ojourered
ay jo sarewmsa paddens)ooq OO0 1 US2MIQ SIOUIIHIP A3 JO 153} 1 sired-payojeur & Suisn paurelqo soNsNe)s 7 d1e s1aquInu pouoday
‘Surddensiooq Sutsn paure)qo SIIEWINSI JUSIOLJI0D JO UOHNQLASTP [eoLIdIS A1) JO SUBSW Y} 1B SHUADYJ0D)
*1 —7 pouad ut suone1ado panuUOdSIP PUE SW)! Areurpioenxa a10jaq s3urures ur 33ueyd ay3 Jo USIS ) UO paseq paAYISse|d aIe s1eaA-uLy =

() 15822105 sysAeue 10 (J€d) 1SeI210] paseq-2oud ‘(JyS) 15802103 Paseq-SISA[eUE-JUSIANE)S-[EIOUBULY) = M USYA ‘4 DINOS 158I10]
Suisn s3utuies 7 1234 PI)SLISI0] PUE [EINOE UIMIQ IDUIIJIP 31 St M) Y 4 1°1¢ YOIRN PAPUR SYIUOUL JA[M] A1) J0J Uil paisnlpe-azis st 'YyS

S910N
LL'S6 ,86'T8I1 L1698 JEUT L£9L0 9810 JUdIO13200 LANEIIN
e ,68°001 L86°LL Lo s1oT (TEL°0 JUSId[JI00 LLANISOd
,86'98 JCLE0T L6T1TH 01T 0L80 €850 U130 suly [[v

dV ‘A 4dd dV "A AVSd 44d A 4vSd av ddd dvSd

,SIUAIJIP Jo duedyudig 'd 3o sayewmnsy

24 ™AN0'g +°g ="¥VS JOPON

€91‘T=14
suonpedadxy sSuruiey 19NIBA AJINIIS J0 SAXO01J SV §ISEIAI0] sSuruiey jo suostredwo)
p A14avL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



34 Journal of Business and Economic Studies

Overall, the foregoing results suggest that the price-based forecast
outperforms the financial-statement-analysis-based forecast. This contrasts with
the discussion in the introductory section of the paper, which foreshadows the
relative advantages of the financial analysis-based forecast. The apparently
surprising results can be attributed to at least two factors: First, conjectures about
price-based forecasts were conditional on a version of the price-based model that
failed to capture transitory and value-irrelevant components of earnings. Our
version of the price-based model overcomes these shortcomings and thus improves
the price-based model’s relative performance. Second, although there are potential
benefits to financial-statement-analysis-based forecast sources because they draw
on a large set of information variables, collapsing such information into a single
metric such as Pr perhaps loses information and thus reduces the relative benefits.

Complementarity of Competing Forecast Sources in Predicting Earnings and
as Market Expectations Proxies

The previous sections provide evidence of differential predictive accuracy of
the three forecast sources. Differences in accuracy are driven by differences in the
types of information incorporated in each forecast, as well as the manner in which
the information is transformed into an earnings prediction. Given that the three
sources draw on different information and use that information in different ways,
it is possible that each source may be complementary to the other sources.
Accordingly, Panel A of Table S contains the coefficient estimates and ¢ statistics
from the regression of earnings changes on the predicted earnings change of each
forecast source. The results of the pooled analysis (“all firms™) shows that the
price-based forecast complements analysts’ forecasts in explaining cross-sectional
variation in actual earnings changes. This suggests that each of these two sources
contains unique information for predicting future earnings changes. The financial-
statement-analysis-based forecast, however, does not appear to have any
incremental information for predicting earnings after considering the price-based
and analysts’ forecasts. This conclusion is robust across performance contexts.

Complementarity of forecast sources in predicting earnings suggests (but does
not imply) complementarity in explaining cross-sectional variation in abnormal
returns. To test this possibility, we regress size-adjusted returns on the forecast
errors from all three competing forecast sources. The results in Panel B of Table 5
for the full sample indicate that all three forecast sources are complementary as
measures of the market’s expectation of earnings. It appears that analysts fail to
fully exploit the information in past security prices and earnings when predicting
firms® earnings, consistent with prior research. Moreover, analysts’ also appear to
overlook some portion of value-relevant information in the financial statement
ratios that comprise the Pr measure.
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TABLE 5
Evaluation of the Complementarity of Alternative Forecast Sources
n=2,163

Panel A: Complementarity in association with actual earnings changes

Model: AE‘=ﬁ0+ﬂIE[AEFSAF:]+ﬂ2E[AEPBF.]+ﬂ3E[AEAF,]+51

Bo B B2 B3 ®
All firms Coefficient® -0.012  -0.002 0.495 0.435 0328
¢ statistic® —6.45° —0.06 10.03° 14.07°
Positive® Coefficient -0.007 0.007 0.407 0.133  0.063
¢ statistic -3.88" 0.21 6.47" 2.83"
Negative® Coefficient -0.021 0.048 0.464 0.542  0.446
¢ statistic -5.62" 0.75 5.96" 11.25

Panel B: Complementarity in association with security returns
Model: SAR,=ao+ a1 UE psur, t @2 UE par, + @3 UE 45, % 1,

(7] ()] ay a3

All firms Coefficient® 0.0113"  0.0729°  0.3524° 0.7893"

Positive Coefficient 0.0041"  0.1391°  0.4392° 0.6471"
Negative Coefficient 0.0227°  0.0465°  0.3000" 0.8751°
Notes

AE, is price-scaled change in earnings per share before extraordinary items and discontinued operations,
E[AEgsar], E[AEpgr], and E[AE,f] are predictions of AE, based on the financial-statement-analysis-
based forecast (FSAF), price-based forecast (PBF), and analysts’ forecast (AF), respectively. SAR, is
size-adjusted stock return for the twelve months ended March 31, ¢ + 1; UEgs4r, UEpsr, and UE,r are
unexpected earnings computed using forecasts from the FSAF, PBF, and AF models, respectively.
* Coefficient estimates are the means of annual coefficients from cross-sectional regressions in 1987-
1992. ¢ statistics are based on the means and standard errors of the six sets of annual coefficient
estimates.
® Firm-years are classified based on the sign of the change in earnings before extraordinary items
and discontinued operations in period ¢ — 1.

¢ Coefficients are the means of the empirical distribution of coefficient estimates obtained using
bootstrapping.
* Test statistic is significantly different from zero at a probability below 0.01 (two-tailed test). For

the bootstrapped coefficient estimates, * indicates that a 95% confidence interval around the mean
coefficient does not include zero.
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SUMMARY AND CONCLUSIONS

This paper evaluates the relative performance of financial-statement-analysis-
based, price-based, and financial analysts’ earnings predictions along two
dimensions: prediction accuracy and association of forecast errors from each
source with contemporaneous abnormal security returns. Two primary elements of
this paper are (1) a formal framework to empirically evaluate the relative
performance of these two forecast sources, and (2) modifications to the purely
price-based model used in prior research to improve the model’s accuracy in
contexts where earnings contain transitory components.

In the full sample, we find that price-based forecasts are more accurate than
the financial-statement-analysis-based forecasts, and financial analysts' forecasts,
our benchmark, are the most accurate. In addition, across all contexts the price-
based and analysts’ forecast predictions are complementary in predicting earnings
changes. For firm-years in our sample with negative prior performance, the price-
based model yields predictions that are as accurate as analysts’ forecasts.

Regarding the association of unexpected earnings and security returns, we find
that estimated earnings response coefficients are highest when using analysts’
forecasts as expectations, followed by price-based forecasts and then financial-
statement-analysis-based forecasts. This finding is robust across prior performance
contexts. However, the three forecast sources complement each other as proxies
for market expectations of earnings, suggesting that there is some unique
information in each forecast source that is relevant to security value.

This paper advances the literature as follows. We provide empirical evidence
about the relative ability of financial-statement-analysis-based forecasts, such as
Prs, and price-based forecasts in predicting earnings and their association with
contemporaneous abnormal security returns. In addition, we demonstrate that a
relatively simple linear model using only past earnings and returns generates
predictions that are more accurate and more highly associated with security returns
than a financial-statement-analysis-based model that is based on a much wider set
of financial accounting variables. We have used a very simple measure, Pr, to
summarize financial statement data. Therefore, conclusions from this study about
the usefulness of financial statements as a source of earnings forecasts should be
made keeping in mind that more complex models may lead to different results.
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EXHIBIT 1
Variable Definitions (Ou 1990)

)

GWINVN,  percentage change in the inventory-to-total assets ratio for year ¢

GWSALE,  percentage change in the sales-to-total-assets ratio for year ¢

CHGDPS,  change in dividends declared per share in year ¢ versus year ¢-1

GWDEP, percentage change in depreciation for year ¢

GWCPXI, percentage change in the capital-expenditures-to-total-assets ratio for year ¢
GWCPX2, percentage change in the capital-expenditures-to-total-assets ratio for year ¢ — 1

ROR, accounting rate of return for year ¢; income before extraordinary items divided
by beginning-of-year total stockholders’ equity

DROR, difference between ROR, and ROR,;

Ax, dichotomous indicator of the direction of earnings change in period ¢: EPS, —

EPSi.1 — D1, where Dy is an estimated earnings drift, equal to the average
change in earnings during the four years prior to the year of prediction.

Pr, ¢’ /(1+¢"), where §=7,+¥;_,7, (accounting variable), , and 7, are
estimates from a logistic regression of AX on the eight accounting variables
measured at time 7.

Notes

In the estimation period (1979-1985), observations with extreme values of the eight
accounting variables are excluded from the sample, where extreme is defined by examining the
pooled sample’s distribution of each variable. This analysis resulted in exclusion of the largest
and smallest one percent of observations based on each accounting variable other than return on
equity, and the largest and smallest five percent of return on equity observations (the ROE
distribution was more extreme than the other accounting variables).

To mitigate the potential disproportionate influence of extreme observations, we exclude
observations from the sample period where price-scaled, random walk prediction errors (with or
without drift adjustment) exceed 1.0 in absolute value. We also exclude any observations where
current-year or prior-year price per share is greater than $200 or where current- or prior-year
earnings yield or price-scaled drift exceed 1.0 in absolute value.
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Endnotes

"The authors gratefully acknowledge helpful comments and suggestions from
workshop participants at Boston College, The George Washington University, and
the 1997 Northeast Region American Accounting Association Meetings. Pfeiffer
is grateful for research support provided by the School of Management at the
University of Massachusetts Amherst. The authors thank I/B/E/S for providing
earnings per share forecast data.

' See Beaver, Lambert and Morse (1980), Collins, Kothari and Rayburn (1987),
Fried and Givoly (1982) Brown, et al. (1987), and Liu, et al. (1995) for evidence
regarding accuracy; see Collins, Kothari and Rayburn (1987), Brown, et al.
(1987), and Fried and Givoly (1982), for evidence regarding performance as
proxies for the market’s earnings expectations.

> When comparing the accuracy of analysts’ forecasts, we use actual earnings as
reported by I/B/E/S, which differs from the Compustat definition for firms where
analysts choose to exclude certain components of earnings (i.. restructuring
charges) from their forecasts.

* Exhibit 1 defines the particular accounting variables used in Ou (1990) and
describes the details of our treatment of extreme observations.

4 Note that the directional financial-statement-analysis-based forecast is a linear
transformation of Pr (see equation (1) above), and thus the ranking of cases based
on the directional financial-statement-analysis-based forecast will be identical to
the ranking using Pr. Therefore, any difference in prediction success across the
two metrics must be attributable to a shift in the increase/decrease cutoff of Pr
away from 0.5.

S The Pr and financial-statement-analysis-based forecast metrics predict drifi-
adjusted earnings change; however, the other metrics in this study predict earnings
change. Of course, the forecasted drift-adjusted earnings change implies a forecast
of the earnings level; adding back the drift and previous period earnings (as done
in equation (2)) yields a forecast of earnings that is comparable to the other
metrics. Likewise, the predicted earnings change from a price-based model or
analysts’ forecast implies a forecast of the earnings level. Accordingly, for
consistency all comparisons of performance in the empirical results that follow are
based on comparisons of predicted earnings level.

s Liu, et al. (1995) develop a similar price-based model. They regress future
earnings changes on current and past earnings and price changes after partitioning
based on current E/P. Our price-based model differs from theirs in that we use
size-adjusted returns instead of price changes; we incorporate E/P as a continuous
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independent variable in our model; we do not include past earnings change as an
independent variable because of its insignificance in the presence of E/P; and we
allow a slope shift for prior-year return performance. These differences seem to
improve the R? and prediction accuracy over that in Liu, et. al (1995).

" Elgers and Lo (1994) find that good and poor-performing firms (defined
alternatively using prior-year returns or prior-year earnings changes) have
systematically different patterns (e.g. reversal tendencies) in their earnings.
Earnings changes for firms that experience poor performance in the prior year
exhibit significant mean reversion, likely due to a greater proportion of transitory
components in their earnings. No such tendencies exist for firms with good
performance in the prior year. Analysts’ forecasts systematically over-estimate the
tendency of earnings performance to reverse for firms with poor prior-year
performance. For such firms, analysts predict significantly greater reversals than
are exhibited by actual earnings. Therefore, the price-based or financial-statement-
analysis-based forecasts, which are perhaps better able to capture these reversal
tendencies, may out-perform analysts’ forecasts for firms with poor prior
performance.

* In results not reported, we investigated the incremental importance of partitions
based on firm size and earnings extremity in equation (3). There were no
significant coefficient differences across partitions other than the prior-year
returns performance partition as shown in Table 2, Panel B.

° The price-based forecast is slightly more biased, but as can be seen in the table,
bias is a very small component of total MSE, and thus we focus our main attention
on the MSE and MAE metrics.

" However, Elgers and Lo (1994) show that analysts’ predictions for poor
performing firms generally contain more error than their predictions for firms with
good prior-year performance. We attribute this difference in results to differences
in our partitioning variable and the choice of analysts’ forecast metric.

" To check the sensitivity of these results to alternative return metrics, we
replicated these tests using market-model-adjusted returns (CARs). For the
sub-sample of firms for whom both return metrics were available, the inferences
are unaffected by the choice of return metric. However, within this sub-sample,
which consists of systematically larger firms, the financial-statement-
analysis-based forecasts yield larger response coefficients than do the price-based
forecasts. This is consistent with the interpretation that larger, more stable firms
have more stable financial statement variables and thus have earnings that are
more easily predicted using financial analysis. Nevertheless, Table 4 reports the
results using SAR for three reasons: (1) Prior research shows that size is an
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important omitted variable from market-model returns; (2) Requiring CARs
causes a loss of almost 15% of our sample and makes the results less generalizable
to other than large firms; and (3) In our sensitivity results (not tabulated) SARs
result in larger response coefficients for all three forecast error proxies, suggesting
that it is a better return metric, consistent with (1).
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