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Abstract The greater interest apparent in the recent academic literature in the impact
of corporate earnings information on the valuation of shares has prompted an updating
of the seminal work of Qu and Penman (1989} on the role that accounting information
can play in predicting future movements in earnings relative to expectations. The Ou
and Penman analysis has also been extended by considering two measures of
expectations; by covering a more recent time period; by encompassing the UK and
Australian markets in addition to the US market; and by applying a new methodology
for developing the forecasting models. The study found that a model based on
accounting information retains merit as a means of forecasting movements in
trend-adjusted earnings, but that these forecasts no longer provide the basis for a
profitable investment strategy. The models used to forecast earnings surprise gave
mixed results, but nonetheless, some of the resulting investment strategies were
consistently profitable.
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Introduction

Numerous recent research papers have
concentrated on the importance of
earnings announcements and/or forecasts
in the determination of share prices. The
origin of such earnings research dates
back to Ball and Brown (1968), who
demonstrated the importance of earnings
in the minds of equity investors by
measuring the market’s reaction at, and
around, the time of an earnings
announcement. Other writers have
subsequently demonstrated the existence
of a post-announcement earnings drift in
returns that lasts for several months,
which is consistent with an initial
underreaction to the earnings
announcement.

The analysis of earnings would seem
to have gathered impetus in recent years,
as evidenced by the continuing stream of
research into earnings forecasts, earnings
manipulation and the markets reaction to
earnings surprise. The findings of these
mainly US studies have included the
identification of an optimistic bias in
analysts’ earning forecasts (although this
may have dissipated in recent years; see
Richardson et al. (1999)) a predictable
manipulation of earnings by management
which seems to ‘fool’ the market (eg
Sloan, 1996); and a closer specification of
the market’s reaction to earnings surprise
(eg Lopez and Rees, 1999). All of these
studies have highlighted that the major
market participants — analysts, investors
and management — are fixated with
earnings. In turn, researchers have
attempted to develop various investment
strategies designed to exploit the types of
behaviour displayed by these market
participants (eg Collins and Hribar,
1999).

Ou and Penman (1989) (hereafter
O&P) were the first writers to focus on
the usefulness of accounting information
to predict the direction of the movement
of earnings relative to trend-adjusted

current earnings. Presumably, anything
that enables a better understanding of
earnings 1s of value, given the market’s
fixation on earnings. The O&P study is
important because it evaluates whether
accounting information, on which
analysts heavily rely in arriving at their
forecasts and recommendations, can
subsequently be used as the basis for a
profitable investment strategy. The
authors found that the accounting data
could be used to provide superior
forecasts of future earnings movements
and that these forecasts could be used as
the basis for a profitable investment
strategy. The evidence from subsequent
studies applying the same method as
O&P, however, has been mixed, as 1s
highlighted in the next section.

An initial objective of this study was
to repeat the original O&P study over a
more recent time period. This was felt
to be of importance because it would
determine whether their results still hold
at a time when management (at least, in
the US) would appear to have become
more involved in engineering a preferred
earnings surprise outcome. The study is
extended to other markets (in this case,
the UK and Australian markets) where
differing behaviour by the major market
participants might result in different
findings. Finally, a superior method of
determining the variables to be included
in the forecasting models was used to
enable better definition of the usefulness
of accounting information in predicting
future movements in earnings.

The next section of this study provides
a brief evaluation of the O&P, and
subsequent, studies. The method
employed and the data used are outlined
in the third section. The next two
sections present and discuss the results for
the models developed to forecast the
future movements in earnings relative to
trend-adjusted earnings; first in terms of
the accuracy of the forecasting models,
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and then in terms of using the forecast
from these models as the basis for a
profitable investment strategy. The study’s
findings suggest that the market may well
have moved beyond using trend-adjusted
earnings to using analysts’ forecasts as the
basis for building expectations of future
earnings.

Accordingly, the study repeats the
analysis using the same accounting
information to forecast future earnings
surprise. In the final section, a summary
of the major findings and
recommendation for possible further
analysis are presented.

Review of previous research

Ou and Penman study

O&P’s foundation paper sought to use 68
accounting variables to model the
direction of movements 1n earnings per
share (EPS) one year out. They formed a
logistic regression model over the
1968-72 period. This was used in the
years from 1973 to 1977 to forecast the
probability of a company’s EPS in a
particular year lying above its value for
the previous year, adjusted for its trend
over the previous five years. They then
used the data from 1973 to 1977 to form
a second logistic regression. This was
used to forecast the probability of a
company’s EPS lying above its
trend-adjusted EPS in each of the years
from 1978 to 1983. Starting with the 68
different accounting variables, they
progressively eliminated them, first, by
applying a chi-squared test on a
univariate basis and, secondly, by utilising
a stepwise regression to evaluate the
significance of those variables that
remained. Using data from 1968 to
1972, the application of this method
resulted in a model with 16 explanatory
variables. Using data from 1973 to 1977
resulted in 18 explanatory variables

remaining in the model developed.

O&™P then applied their models each
year to obtain an estimate between zero
and one, which represented the
probability of a company’s EPS actually
increasing over the next year. When they
classified each company with a
probability above 0.6 (p > 0.6) as one
that would realise an increase in EPS (ie
EPST) or each company with a
probability below 0.4 (p <0.4) as one
that would realise an earnings per share
decrease (EPS|), their forecasts proved
correct in the case of approximately two
out of every three companies. They then
extended their study to examine the
outcome of an investment strategy where
they purchased an equally weighted
portfolio of all stocks whose estimated
probability was in excess of 0.6 and sold
an equally weighted portfolio of all
stocks whose probability was below 0.4.
This strategy realised a return of 8.3 per
cent over a one-year holding period, an
incremental 5.7 per cent in the second
year and 5.5 per cent in the third year.

Replications of Ou and Penman

There have been a number of
replications of the O&P study.
Holthausen and Larker (1992) studied
US stocks over the period from 1978 to
1988. They found that the O&P method
would realise little added value over the
period of their study; that is, it
performed reasonably well over the
period from 1978 to 1983, which was a
common period with the O&P study,
but performed poorly during the ‘new’
period from 1984 to 1988. Bernard et al.
(1997) replicated the O&P study over
the period from 1973 to 1992, actually
using the exact models developed by
O&P during the earlier years. They
found that the strategy added on average
slightly in excess of 4 per cent in the
first year and slightly in excess of 2 per

182

Journal of Asset Management vol. 2, 2, 180-195 © Henry Stewart Publications 1470-8272 (2001)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionya\w.manaraa.com




The prediction of earnings movements using accounting data

cent in the second year. Of course, the
period covered captures the relatively
good performance identified by O&T in
the period from 1973 to 1984, which
suggests a significant drop oft in
performance in the latter years (consistent
with Holthausen and Larker). In contrast,
Stober (1992) replicated the O&P study
over the O&P data period, finding
similar results to O&P. He found that
these returns could be further enhanced
by using the strategy in combination
with analysts’ earnings forecasts — in
particular, by only going long (short)
those stocks for which the models
predicted an increase (decrease) in EPS
and the analysts’ forecasts predicted the
opposite. Finally, Setiono and Strong
(1998) applied the O&P approach to UK
stocks over the period from 1980 to
1988 and found that a long—short
portfolio based on the forecasted
probabilities realised 9.0 per cent during
the first year, 7.7 per cent during the
second and 4.9 per cent during the third
year.

The present study

The summary of the research to date
provides mixed evidence as to the
success of using accounting data to
predict the direction of future
movements in EPS and the use of these
predictions as the basis for a profitable
investment strategy. The objective of this
study is to update the O&P study in a
number of dimensions: first, to extend
the analysis to a more recent period
when management would appear to be
more involved in manipulating the
earnings outcome; secondly, to review
the application of the approach to an
expanded set of countries — the US, the
UK and Australia; thirdly, to apply a
superior Bayesian method for identifying
the accounting variables to be included
in the model, and comparing this with

the O&P method; fourthly, to use the
analysts’ consensus earnings forecasts
rather than trend-adjusted current
earnings as the comparison when
measuring the trend in reported earnings.

Data and method

Data

The data for the US companies in this
study were drawn from the Compustat
(North American) database for the years
1983-97 and included data for
non-continuing companies. The
companies included in the study are all
the non-financial companies included in
the Compustat database with market
capitalisations in excess of an equivalent
US$100m as at the end of 1998. This
minimum capitalisation figure was
applied to ensure that there would be
sufficient market liquidity to support any
investment strategy that might be
developed. The minimum figure was
respecified each year, in line with
movements in the Russells 3000 Index.
The accounting data for both the UK
and Australian companies was gathered
from the Compustat (Global) database for
the period from 1987 to 1998. Again,
financial businesses were excluded from
the study, but no capitalisation restriction
was imposed, as the size of the firms
included in the Compustat global
universe was already relatively large. The
return data used for the UK and
Australian stocks was acquired from
Grantham, Mayo, Van Otterloo’s
proprietary database. The number of
companies included in the study’s US
database averaged around 1,700 in each
of the years, with the corresponding
figures being 450 for the UK and 225
for Australia. Finally, the information on
consensus analysts’ forecasts was drawn
from the I/B/E/S database.’

The intention was to include in the
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study as many of the 68 O&P
accounting variables as possible. For the
US, the study was able to capture 63
variables, including all of those that
proved significant in the O&P models.
Because companies with missing variables
were excluded when developing the
models, the only variables not included
in the study were those whose inclusion
would have resulted in the exclusion of a
large number of companies. The
Compustat global database is much less
comprehensive, and only 52 variables
were able to be included when
developing the UK models and 47
variables when developing the Australian
models. For both countries, very few of
the variables found to be significant in
the O&P study were excluded.

Methods

As one approach to developing the
model, the O&P method was replicated,
using the same two-stage approach to
selecting variables to be included in the
model. Imtially, a chi-squared test was
used on a variable-by-variable basis with
the objective of excluding those variables
that did not have a strong relationship
with the dependent variable (ie the
directional movement in trend-adjusted
EPS). A stepwise regression was then
used to determine the variables to be
included in the final model. This
involved a cycle of including all the
remaining variables in a single regression,
and then in this multifactor setting,
progressively removing those that did not
prove significant at the 10 per cent level.
A different model was developed for
each of the years for which forecasts
were made, using the previous five years
of observations — the forecast period
being ten years for the US (1988-1997)
and six years for both the UK and
Australia (1993—1998). This approach
contrasts with that in O&P, who also

used a five-year period to develop each
model, but then used it to arrive at a
probability of the directional movement
in EPS for the subsequent five years.

The study applied a Bayesian method
as an alternative to the O&P two-stage
method for variable selection, in the
belief that it would overcome the
statistical drawbacks of using stepwise
regression. In particular, the variables
selected by stepwise regression are not
chosen to maximise the likelihood
function of the model nor any other
reasonable objective criterion (see
Weisburg (1985) for further discussion).
Bayesian methods estimate models by
maximising the likelihood function of
the model multiplied by a prior, with
the choice of flat or uninformative priors
leading to maximum likelihood estimates.

The mechanics of the Bayesian
approach is that an initial (prior)
probability is proposed for each of the
variables; this expresses the likely
importance of that variable being an
important explanatory of the dependent
variable. The prior probability applied in
each Instance was 0.5, which 1s equivalent
to being neutral as to whether a particular
variable should be included in the model.
This prior probability attached to each
variable is updated to provide an estimate
of the posterior probability that the
variable should be included in the model,
based on the five years of data used to
develop each model. The decision to
include a particular variable in the final
model was based upon the value of its
posterior probability. Again, a five-year
moving window was used to develop
each model to forecast the probable
outcomes in each of the ten years studied.
The major advantage of the Bayesian
approach is that it should result in
superior in-sample forecasts relative to the
O&P two-stage approach. This provides a
superior starting point for arrtving at the
out-of-sample forecasts.”
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Table 1 Details of the forecasting models developed using the Bayesian and Ou and Penman methods
Method Bayesian 0&P
US models
Average number (range) of 18 (14-21) 12 (4-32)

explanatory variables
Most common explanatory
variables (times included)

Average number (range) of
explanatory variables
Most common explanatory
variables (times included)

Average number (range) of
explanatory variables

Most common explanatory
variables (times included)

— return on total assets (10)

— change in sales to inventory (10)

— change in total assets (10)

— % change in inventory (9)

— change in cap. exp. to total
assets (9)

— change in cap. exp. to total
assets lagged one year (9)

— operating income to sales (8)

— pre-tax income to sales (8)

UK models
8 (4-14)

— return on total assets (6)

% change in depreciation (6)

% change in sales (5)

— operating income to total assets
(6)

— pre-tax income to sales (4)

— % change in total assets (4)

Australian models
6 (4-9)

— return on total assets (6)
pre-tax income to sales (5)
net profit margin (3)

cash flow to debt (3)

change in cap. exp. to total
assets lagged one year (7)
return on equity (6)

change in cap. exp. to total
assets (5)

% change in quick assets (5)
change in debt to equity (4)
change in sales to total assets
(4)

operating income to sales (4)

7 (4-11)

% change in depreciation (6)
return on total assets (5)

% change in equity to fixed
assets (5)

net profit margin (3)

% change in total assets (3)

6 (3-7)

return on total assets (6)

% change in long term-debt to
equity (5)

return to opening equity (3)
pre-tax income to sales (3)

Models

A summary of the more important details
of the models developed using both
methods is contained in Table 1. In the
case of the US models, the average
number of variables included is 18 using
the Bayesian method and 12 using the
O&P method, both of which are similar
to the number of explanatory variables in
the O&P models. In the case of the UK
and Australian models, the numbers of
explanatory variables included were
much lower, typically lying in the range
from six to eight. The overlap between
the variables chosen using the two
methods is approximately 20 per cent,
meaning that one in every five variables
chosen to be included in a model for a
particular year by one of the Bayesian or

the O&P methods is also chosen by the
other method.

Perhaps the matter of most interest is
the extent to which variables appear
across a large number of the models.
There are 22 models developed by each
method — ten for the US, used to
forecast each year from 1988 to 1997,
and six each for the UK and Australia,
used to forecast each year from 1993 to
1998. Using the Bayesian method, one
variable (return to total assets) appears in
all 22 models, while pre-tax earnings to
sales appears in 17 out of 22 models. In
some cases, a variable would only seem
to be important in a single country, such
as the ‘% change in depreciation’
variable, which is included in all six UK
models using both methods for variable
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Table 2 Forecasting accuracy based upon Bayesian (B) and Ou and Penman (OP) techniques

Upward movement in EPS (EPS])

Downward movement in EPS (EPS|)

p>0.8 p>0.6 p>0.5
B OP B OP B OP

Actual

p<05 p<0.4 p<0.2
B OP B OP B OoP

Actual

US models

In-sample 8879 74 - 73 G260
accuracy (%)
Out-of-sample 79 75 70 69 61 59
accuracy (%)

58 658 66 64 80 78 48

5/ 56 63 68 €4 60 49

UK models

In-sample 87 B8 = 78 75 606 6b
accuracy (%)
Out-of-sample 85 86 74 72 68 65
accuracy (%)

64 61 71 64 B8O 78 46

45 50 47 489 B5 . 4539

Australian models

In-sample 87 84 79 .82 68 70
accuracy (%)
Out-of-sample 78 79 71 73 59 61
accuracy (%)

B6b b6 76 7B OF 92 47

59 63 64 60 60 54 50

selection. This variable was never
included in the US or Australian models,
however. The general lack of stability of
the variables is demonstrated by the fact
that 41 of the evaluated variables feature
across the aggregate of 243 variables
included in the 22 Bayesian models,
while 51 variables feature across the
aggregate of 194 variables included in
the 22 O&P models. On balance, the
Bayesian method selects a more stable set
of variables than the O&P method.

The model forecasts

The logistic models are derived as
described in the previous section and
then used to provide a forecast of the
probability for each company of its EPS
for the next year being above its current
EPS adjusted by a five-year trend. Based
on these forecasted probabilities, it is
then possible to classify a particular stock
as one for which the EPS are assumed to
either increase or decrease. For example,
one might classify each company with a
probability of greater than 0.6 as one
where EPS are expected to increase
(EPST) and each company with a

probability of less than 0.4 as one where
EPS are expected to fall (EPS]). The
accuracy of the forecasts are then judged
on the basis of the percentage of
companies classified as EPS] that actually
experience an increase in EPS and those
classified as EPS| that actually experience
a decrease in EPS.

Accuracy of the forecasts

The accuracy of the forecasts from the
models developed under the Bayesian (B)
and O&P (OP) methods for ecach of the
countries are reported in Table 2. As an
illustration, it can be seen from the first
number on the left-hand side in Table 2,
that where the Bayesian models are used
to forecast in-sample (ie the forecasts are
made over the same period used to
develop the model), 83 per cent of all
firms with a forecasted probability greater
than 0.8 actually experience an increase
in EPS. This 83 per cent can be
compared with the 52 per cent, which is
the actual percentage of companies that
actually experience an increase in EPS.
First considering the US models, 1t can
be seen for both the in-sample and
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Table 3 Summary of forecasting accuracy of Bayesian (B) and Ou and Penman (OP) techniques (%)

p>0/6, p<0.4 p>0.5,p<0.5
B OP B OP
us 66.5 63.5 62:5 59.5
UK 60.5 60.5 56.5 510
Australia 67.5 66.5 59.0 62.0

out-of-sample results that the accuracy of
the forecasts for both EPST and EPS] are
much higher than would be expected
from random allocation of companies to
each classification. O&P used p> 0.6
(p>0.5) and p<0.4 (p<<0.5) as the
break points for allocating stocks to EPST
and EPS| and found that this resulted in
an overall accuracy of 66.5 per cent (61
per cent) for out-of-sample classifications.
The equivalent figures in this study
when the O&P method 1s used to
develop the US models are 63.5 per cent
(59.5 per cent),” but these are improved
to 66.5 per cent (62.5 per cent) with the
use of the Bayesian method. Theretore,
the Bayesian superior in-sample accuracy
carries over to the out-of-sample
(forecasting) accuracy. Further, it is only
the Bayesian results that achieved the
same level of accuracy as those achieved
in the O&P 1989 study.

A summarised version of the
information contained in Table 2 is set
out in Table 3. It demonstrates that the
level of accuracy achieved by the US
model is matched by the Australian
models, while the UK models achieved a
lower level of out-of-sample accuracy. In
contrast to the US results, the study
found that the O&P method provided a
very similar level of accuracy to the
Bayesian method for forecasting the
direction of future movements in EPS
for both UK and Australian companies.
This in part reflects that the true
advantages of the Bayesian method only
become apparent when one has available
relatively large amounts of data.

Investment strategy

‘Perfect foresight’ performance

Having identified models that have
demonstrated some predictive power in
forecasting the movement in a company’s
EPS over the next year, the next
question was whether this information
would be sufficient to identify mispriced
stocks. Returns were calculated from a
pertect foresight (PF) strategy composed
of a long position in all stocks whose
EPS for the next financial year is above
trend (EPST) and a short position in all
stock whose EPS is below trend (EPS)).
Over the ten-year measurement period
for the US market, this long—short
portfolio yielded an annual return of 14.2
per cent if the stocks in the portfolios
were equally weighted and 6.5 per cent
if the stocks were market weighted.?
This indicates a small cap bias in terms
of the valuc of information about the
directional movement of a company’s
EPS over the next year. Overall, the
‘perfect foresight’ performance was much
lower than the 22 per cent realised by
the PF long/short portfolios in the O&P
study. Indeed, the PF long/short returns
in each of the three markets, as reported
in Table 4, do not approach those of
O&P. The reason i1s that an advance
knowledge of the directional movement
in EPS relative to trend was not nearly
as valuable in the period from 1988 to
1998 as it was from 1973 to 1983.
Nonetheless, the PF returns remain
significantly positive, which suggests the
possibility that the forecasts from the
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Table 4 The performance of alternative investment strategies: 1988-1997 (% per annum)

Market weighted portfolios

Equally weighted portfolio

PF S1 S2
L/S L S N S L/S

PE S1 S2
L/s L S R S L/S

US models

B 6.5 207 28,7« =62 217 246 - =23
OP - 65:-206 206 - 1.7 040 FHG- S

142 243 214 24 246 193 4.4
142 209 24 libr s D13 24 =08

UK models

B 89 205 177 24 -2604 211 - —06
OP' =88 169 143 23 .18, 224 =30

6.6 15.1 141 0.9 155 14.3 1.1
6.6 144 10.7 33 147 1441 0.5

Australian models

B 86 133 . 89 40 187 95 S.7
QP86 190 197 =07 198 203 04

F4 921093 26 112100 6.5
fid e =00 el R R0 199 T B

models may still give rise to a profitable
Investment strategy.

Developing profitable investment
strategies

The study evaluated two strategies across
the three markets to determine whether
a profitable strategy could be developed.
The first strategy (S1) involved taking a
long position in all stocks for which the
model produces a probability estimate of
EPST greater than 0.6 and a short
position in all stocks where this estimate
is less than 0.4. The second strategy (S2)
involved taking a long position in the
top quartile of stocks ranked by their
probability estimate of EPST and a short
position in the bottom quartile of stocks
ranked by this same probability estimate.
The stocks to be included in each
portfolio were determined based on both
the Bayesian (B) and O&P (OP)
methods, with the allocations to each
stock being either equally weighted or
determined by market weights. This
resulted in a total of eight different
strategies being evaluated in each market.
The pertormances of each of these
strategies, along with the perfect foresight
performance, are reported in Table 4.
For the US market, only two of the
eight strategies yielded a positive
annualised return over the sample pertod,

the strategies being the Bayesian method
and equal portfolios weights. The best
performing strategy was S2, using the
Bayesian method and equal weights.
That returned 4.4 per cent, which
represents about one-third of the perfect
foresight returns. The returns from six of
the cight strategies in the UK market
were positive, with the only negative
returns coming from S2 implemented
using market weights. The best
performing strategy (ST using O&P and
equal weights), however, yielded a low
3.3 per cent per annum. In the
Australian market, all four strategies based
upon the Bayesian method yiclded a
positive return, with all four based on
the O&P method yielding a negative
return. The best outcome came from S2
using equal weights, which realised 6.5
per cent per annum. The same strategy
with market weights, however, yielded
only a slightly lower 5.7 per cent per
annum.

In summary, returns of over 4 per cent
in the US market, and less in the UK,
did not seem sufficient to form the basis
for a profitable investment strategy,
especially after taking account of the
transaction costs involved even on a
one-year buy-and-hold strategy. The
returns of around 6 per cent in the
Australian market may well suggest a
profitable strategy, but it should be noted
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Table 5 Perfect foresight returns for the US, UK and Australian markets of earnings surprise relative to

analysts’ forecasts (trend-adjusted earnings)

Country USA UK Australia
Market weighted returns (% pa) 12.2 (6.5) 4.1 (8.9) 11.6 (8.6)
Equally weighted returns (% pa) 17.9 (14.2) 8.1 (6.6) 12.0 (7.4)

that this figure 1s based on six years of
fairly volatile experience. Comparing the
use of the Bayesian and O&JP methods as
the basis for an investment strategy, there
would seem to be little to choose
between them based upon the evidence
in the US and UK markets. In the
Australian market, however, the case
clearly points in favour of the Bayesian
approach, as it outperformed the O&P
method by amounts varying between 5
per cent and 14 per cent across the
various strategies.

Analysts’ forecasts

Up to this point of the study, the
authors, like O&P had used
trend-adjusted EPS as the basis against
which to judge one-year earnings
movements. DeGeorge et al. (1999)
established that management regards 1t
as important to report an earnings
figures in excess of the previous year’s
earnings. They also found, however,
that another important reference point
for management is the market’s
expectations for earnings as indicated
by the consensus earnings forecast of
financial analysts. Indeed, the weight of
evidence would seem to suggest that
the degree of earnings surprise
associated with an ecarnings
announcement is better measured with
reference to the consensus analysts’
forecasts rather than trend-adjusted
earnings. This may at least partially
explain why the returns associated with
perfect foresight as to earnings
movements have declined so much

since the completion of the O&P
study.

The increased importance of analysts’
earnings forecasts suggest the use of
these as the basis against which to
judge reported ecarnings. Several studies
have documented the 1mpact on a
firm’s market value of reporting an
EPS either above or below the
consensus number.

Strategy using analysts’ forecasts

The scudy evaluated the returns that
could be earned from a strategy of going
long (short) all stocks whose actual
earnings were above (below) the
consensus analysts’ forecast made 12
months in advance of the end of the
reporting period. These perfect foresight
returns over a 12-month holding period
are reported in Table 5 for both the
Australian and UK markets over the
period from 1993 to 1998, and for the
US market over the period from 1988 to
1997. The numbers in parentheses are
returns previously calculated where the
perfect foresight returns are based on
trend-adjusted earnings (see Table 4).
The findings for the US and Australian
markets substantiate the claim that
superior investment performance might
be achieved by being able to forecast
earnings surprise accurately one year in
advance rather than forecasting whether
the actual earnings will be above or
below trend-adjusted earnings. In the
case of the UK market, the finding 1s
less clear, with any improvement from
attempting to forecast earnings surprise
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Table 6 Performance of market weighted (equally weighted) portfolios formed on the basis of model

predictions and analysts’ forecasts

USA returns (% pa)

25.6 (20.5) Model > trend Model < trend
IBES > trend 245 (19.1) 25.2 (21.3)
IBES < trend 27.3 (22.2) 27.0 (23.3)
UK returns (% pa)
18.4 (14.3) Model > trend Model < trend
IBES > trend 20.7 (11.0) 11.8 (15.1)
IBES < trend 16.9 (15.7) 3 (15.1)
Australian returns (% pa)

Model > trend Model < trend
IBES > trend 13.8 (15.2) 18.5 (19.7)
IBES < trend 22.9 (16.3) 30.6 (25.3)

only occurring for those portfolios
formed on an equally weighted basis.

The findings largely confirmed that
the markets gain more information by
accurately forecasting future earnings
relative to the consensus analysts’ forecast
number rather than relative to
trend-adjusted earnings. This suggested it
would be interesting to rework the
previous analysis using the consensus
earnings forecasts as the point of
comparison.

Strategy integrating forecasts of the
model and analysts

The first stage in integrating both
forecasts into the study was to evaluate
the performance of portfolios formed on
the basis of the forecasts from both the
existing models and from the analysts’
forecasts. The findings are reported in
Table 6. Both the [/B/E/S consensus
forecasts and those derived from the
models developed using the Bayesian
method were used. For each country, the
return in the top lett-hand cell represents
the return from investing in those stocks
where forecasts from both the analysts
and the model are above the
trend-adjusted earnings, while the

bottom right-hand cell represents the
return from investing in those stocks
where the forecasts from both the
analysts and the model are below the
trend-adjusted earnings. The other two
cells represent investing in stocks where
there is disagreement between the two
sets of forecasts as to whether reported
earnings will be above or below the
trend-adjusted earnings.

Stober (1992) found that the best
returns were obtained where the models’
forecasts differed from those of the
analysts, suggesting that the models
provide better information than could be
obtained from the analysts’ forecasts. This
study found similar, but less strong, results
in each of the three markets examined,
using a portfolio composed of stocks
whose model forecast was above
trend-adjusted earnings, but whose
analysts’ forecast was below trend-adjusted
earnings. This outperforms a portfolio
formed on the reverse basis. Somewhat
surprisingly, the best performing portfolio
was that made up of stocks for which
both the model and analysts’ forecasts
were below the trend-adjusted earnings.
Consistent with some previous findings
(Bird et al., 2000), this suggests that the
trend-adjusted earnings may be on
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Table 7 Details of the forecasting models developed using the Bayesian method

US model UK model
Average number (range) of 8 (5-11) 5 (3-9)
explanatory variables
Most common explanatory — inventory to total assets (8) — return on total assets (6)
variables (times included) — return on total assets (7) — net profit margin (4)
— operating profit to sales (5) — inventory to total assets (3)
— % change in current ratio (4) — current ratio (3)
— inventory turnover (4) — operating profit to sales (3)
— sales to total assets (4) — pre-tax income to sales (3)

— % change in working capital to

total assets (4)

— pre-tax income to sales (4)

average more accurate than either of the
forecasts. As already noted, however, the
accurate prediction of reported earnings
relative to earnings forecasts is likely to
give rise to an exploitable investment
strategy, and this is addressed in the next
section.

Forecasting earnings surprise

The final step in the study was to
replicate the analysis described in the
previous three sections using 12-month
ahead consensus analysts’ forecasts rather
than trend-adjusted earnings as the
reference point when judging movements
in future earnings. In other words, the
study developed models based on the
same accounting data to forecast the
probability that the earnings realised over
the next 12 months will be either above
or below the current consensus forecasts
of those earnings. It was then evaluated
whether these models could be used to
derive forecasts which would form the
basis for a profitable investment strategy.
The study’s analysis was somewhat
constrained by the limited number of
companies for which both I/B/E/S
consensus forecast data and all of the
other data requirements for estimating
the models were available. Typically,
there was available information each year

on approximately 60-70 Australian firms,
150 UK firms and 800 US firms.
Eftectively, this data constraint prevented
the undertaking of any analysis of the
Australian market, so the results reported
in this section only relate to the US and
UK markets. Further, given the previous
finding of the superiority of the Bayesian
technique for developing forecasting
models, the analysis was restricted to the
use of this approach and so only
considered the one set of models to
forecast earnings surprise.’

The models

Details of the models developed for both
the US and the UK markets are
summarised in Table 7. The most
obvious characteristic of these models is
that they contain approximately half the
explanatory variables previously included
when estimating future earnings relative
to trend-adjusted earnings (see Table 1).
Further, there is less consistency in the
variables included in the various models
than was found previously. The overall
appearance of slightly inferior models to
those developed previously to forecast
movements relative to trend-adjusted
earnings 1s likely ac least partially to
reflect the almost halving of the sample
size in each of the countries.
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Table 8 Forecasting accuracy based upon Bayesian techniques

Positive earnings surprise

Negative earnings surprise

p>08 p>06 p>05 Actual p<05 p<04 p<02 Actual

US models
In-sample 68 55 52 30 70 T 17 70
accuracy (%)
Qut-of-sample 32 32 29 29 71 71 68 71
accuracy (%)

UK models
In-sample 88 78 77 75 58 64 67 25
accuracy (%)
Out-of-sample 83 80 80 79 44 47 67 21
accuracy (%)

Table 9 Summary of forecasting accuracy of Bayesian techniques (%)
p>06,p<04 p>0.5 p<0.5

us 51.5 (66.5) 51.5 (62.5)
UK 63.5 (60.5) 62.0 (56.5)

Accuracy of the forecasts

The accuracy of the forecasts from the
models developed under the Bayesian
technique for the US and the UK are
reported in Table 8. As an illustration, it
can be seen from the first number on the
left-hand side in Table 8, that firms with
a p value greater than 0.8 actually enjoy
a positive earnings surprise on 68 per
cent of all occasions. The accuracy of
this in-sample forecast compares with an
83 per cent success rate (see Table 1)
that was realised when developing
models to forecast earnings relative to
trend-adjusted earnings.

Overall, the accuracy of the in-sample
forecasts for the US market were not
nearly as high as those obtained
previously for the models developed to
torecast earnings relative to
trend-adjusted earnings for US
companies. The same was not true for
the UK market, where the accuracy of
the in-sample forecasts was almost
identical to those obtained previously
when forecasting earnings relative to

trend-adjusted earnings. Table 9 provides
a summary of the accuracy of the
out-of-sample forecasts of the models
and, for comparison purposes, provides in
parentheses the percentages obtained
previously for the accuracy of the models
developed to forecast earnings relative to
trend-adjusted earnings.

The information in this table confirms
that the models developed previously for
the US market to forecast earnings
relative to trend-adjusted earnings are
much superior to those developed to
forecast earnings surprise. Indeed, the US
models would appear to have no
out-of-sample forecasting power. An
examination of the results for the UK
market shows that the out-of-sample
forecasts from the models were actually
superior to those obtained previously
when forecasting earnings movements
relative to trend-adjusted earnings. In
summary, the findings are mixed, with a
slight improvement in forecasting
accuracy for the UK market, but an
appreciable decrease in forecasting
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Table 10 The performance of alternative investment strategies based on the Bayesian models (% per

Market weighted portfolios

Equally weighted portfolio

PF S1 S2 PF S1 S2
L/'S L S ES= L S L/sS i S LS - L S L/S
US models
B 12,2136 256 96 12885 /786 F7.90 418 <0956 =68 23.0 141 78
UK models
B 41184 50 25 28617058 817153 15+ 126186 109 69

accuracy for the US market to the point
where 1t totally disappears.

Investment strategy based on earnings
surprise forecasts

The final piece of the study’s analysis was
to examine whether the model forecasts
could be used as the basis for a profitable
investment strategy, as was found to be
the case in the O&P study. The study
had previously identified for the US
market, but not the UK market, that
using a model which correctly forecasts
earnings surprise is likely to realise
greater added value than one that
correctly forecasts earnings relative to
trend-adjusted earnings. This results in
the apparent situation that the US
models did not forecast earnings surprise
nearly as well as they did movements in
trend-adjusted earnings, but the rewards
for accurate forecasts were higher for the
former than the latter. In contrast, the
UK situation would appear to be that
the models for forecasting earnings
surprise are superior, but that the rewards
are at best no better.

Strategy performance

Table 10 reports the performance of the
two strategies previously evaluated in the
section on ‘Investment strategy’: S1
where the strategy is to form a long
portfolio of all stocks with a p>0.6, and

a short portfolio of all stocks with a
p<0.4; S2 where the strategy involves
forming a long portfolio of the quartile
of stocks with the highest p values and a
short portfolio of the quartile of stocks
with the lowest p values. The findings
tfor the US market in relation to S1 are
somewhat in line with expectations, as
the strategy performs even worse than it
did previously when the forecasts were
based on trend-adjusted earnings. In
contrast, the performance of S2 is not
only superior to that obtained previously,
but also extremely consistent in that it is
positive in nine of the ten years
evaluated. One would have to be
sceptical of what would appear to be a
potentially profitable strategy coming
from a model with no apparent
forecasting ability. The answer might be,
however, that the probabilities from the
model provide more information in
terms of their implied ranking of stocks
than they do in terms of the classification
of stocks on the basis of whether they
are forecast to have a positive or
negative earnings surprise.

The performances of the two UK
strategies were far superior to those
determined previously using the models
developed to forecast the direction of the
movement in earnings relatdve to
trend-adjusted earnings. As reported in
Table 10, S1 captures added value well
in excess of that which could be
obtained from perfect foresight

The prediction of earnings movements using accounting data
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forecasting, while S2 captures the
majority of the perfect foresight added
value. Although the authors had good
reason to expect that the performance of
the UK models would improve, the
results obtained are again questionable, as
they suggest added value far greater than
one would expect to realise based on the
improved forecasting power of the
models.

Conclusion

The focus of this study has been on
replicating the Ou and Penman (1989)
paper, which developed models using
accounting data to forecast the direction
of movements in EPS. The use of a
superior Bayesian method to choose the
explanatory variables improved the
accuracy of the forecasting models for
the US market relative to that obtained
using the O&P method. The study
found that a level of accuracy similar to
the US market could be achieved in the
Australian market, but that the Bayesian
method was less successful at forecasting
in the UK market.

As in the O&P study, this study
evaluated whether the forecasts from
the models could be used as the basis
for developing a profitable investment
strategy. It was found that using the
probabilities generated by the models as
the basis for separating stocks into
those to be included in a long and in
a short portfolio provided the basis for
a potentially profitable one-year
buy-and-hold strategy for the Australian
market. Such strategies, however,
achieved no better than half the returns
realised by O&P for the US market.
Only very small returns were realised
for the UK market, which is consistent
with the study’s findings as to the
predictive accuracy of these models in
that market.

A potential reason why the investment

strategies did not match the performance
of those in the O&P study is that the
rewards for having perfect foresight as to
the direction of earnings movements may
have significantly declined in the
intervening period. The authors
hypothesised that the investment
community has moved beyond making a
simple trend-adjustment to current
earnings when forming expectations of
future earnings, and are now much more
guided in these expectations by the
forecasts of the financial analysts. When
an evaluation was made of the
information content of earnings diverging
from analysts’ forecasts (ie earnings
surprise), it was found that in both the
US and Australian markets it had a much
greater assoclation with price
performance than did divergences from
trend-adjusted earnings.

The previous analysis was repeated
using the Bavesian technique to develop
models to forecast earnings surprise rather
than divergences from trend-adjusted
earnings. The findings for the US and
UK markets were mixed, while it was
not possible to complete the analysis for
Australia owing to insufficient data. In
the case of US stocks, the accuracy of
the forecasts was significantly lower than
for those previously obtained, but one of
the resulting investment strategies
consistently realised added value. For the
UK market, the models achieved a
higher level of accuracy than previously
and gave rise to an investment strategy
which realised a higher added value.

The overall conclusion drawn is that
the accounting information evaluated in
this study would seem to still be useful,
as suggested by O&P, for forecasting the
directional movement of future earnings.
The findings are not as strong as those of
O&P, however, nor do they provide the
basis for the extent of profitability of
their investment strategies. This comes as
no surprise to the authors of this paper,
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who have always doubted the
productivity of a fishing exercise such as
that embarked on by O&P. A much
more useful approach to utilising
accounting information is to use it to
supplement other types of information. A
very interesting example of how that
might be done is to be found in
Piotroski (2000), who used accounting
information to develop a fundamental
signal as a supplement to a value-based
investment strategy.
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Notes

I The authors would like to thank I/B/E/S for
providing this data.

2]

A technical appendix, which provides a detailed
explanation of the Bayesian approach, is available
from the authors.

3 These figures are calculated by taking the average of
the EPST and EPS| percentages. For example, using
p>0.5 and p<<0.5, we have 61 per cent and 64
per cent which averages as 62.5 per cent.

4 It is assumed that the investments were made three

months after the end of the financial year in order

to take account of the delay in releasing accounting

information.
5 See Bird er al. (1999).
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