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THE ACCOUNTING REVIEW
Vel LHIL Nar. 3
July 1958

An Evaluation of Security
Analysts’ Forecasts
Timothy Crichfield, Thomas Dyckman, und Josef Lakonishok

ABSTRACT: Recent literature in accounting, finance, and economics often assumes
that information can pe processed efficiently. Among the outputs of the processing
activity are the presumably appropriate assessments of the underlying probability distribu-
tions feor all important variables, and a good deal of the recent research assumes that
observable realizations of the variables are drawn from these distributions. This paper
provides evidence concerning the ability of selected individuals, namely security analysts,
to provide estimates of earnings per share after presumably processing the available
information. Several aspects of the quality of analyst forecasts are examined. The study
indicated, as expected. that analysts’ forecasts become more accurate as the reporting
date 15 approached. Furthermore. the predictions of changes in earnings per share data
contain no significant systematic bias. However, the authors do not find sufficient sup-
part for the expected decline in forecast variability among analysts as the reporting date

s approached.

HE subject of forecasting financial
T variables tor firms has received wide

attention recently, particularly since
the Securities and Exchange Commission
(SEC) announced in February, 1973, its
intention to require that certain dis-
closures of forecasts be made public (see
Gonedes. Dopuch, and Penman, [1976]).
One aspect of these proposals was to
require that if company officials report
torecasts to outsiders, then these fore-
casts would have to be made public
through filings with the SEC. Although
the SEC has since altered its basic posi-
tion, the widespread interest in forecast
disclosure remains. As Gonedes, Dopuch,
and Penman (GDP) point out, the basic
arguments in the debate concerning
public disclosure of managements’ fore-
casts revolve around two issues: (1) the
extent to which required forecasts em-
body information useful for establishing
equilibrium values for firms, und (2) the
extent to which the proposed require-
ments are consistent with an optimal

631

allocation of resources for society, GDP
provide an empirical analysis of the tirst
1ssue and some theoretical arguments
pertaining to the second issue.

One factor which may influence the
information content as well as the de-
sirability-——from a resource allocation
perspective—of managements” forecasts
is that security analysts also provide fore-
casts of company variables. If security
analysts provide this service more effi-
ciently, one could question the desira-
biity of requiring company officials to
provide forecasts. Of course, comparing

The authors wish o acknowledge the hedpful com-
meints of Kenneth J. Boudreaus and Lacry L. Lockabill,

Timoithy Crichfieid is Assistant Pro-

Sessor, Universiry of California, Berkeley;

Thomas Dyckman is Professvr of Ac-
counting, Cornell University; and Josef
Lakonishok is Assisiant Professor, Tel
Aviv University.

Adniiscrigh received Jute, [977

Reviaa recered Octeber, 1977,
dcevpred November, 1977,
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the efliciency of managements’ forecasts
to those of security analysts is a difticult
task. Moreover, any such comparison
would have to consider not only the
relative costs of forecasting but also the
etfects upon users’ decision processes as
different forecasting sources are con-
sidered.

While it is difficult to assess the signifi-
cance of competing information alterna-
tives upon the decisions of market
agents, it is possible to judge how weil
any of several information sources fultill
their stated or implied purposes. For
¢xample, an implied purpose of earnings
per share forecasts provided by security
analysts is to vield unbiased estimates of
future earnings per share which would be
useful for investors in assessing firms’
quilibrium values. If such forecasts are
found to contain systematic biases, then
a minimum criticisin of the forecasts is
that users make adjustments to the fore-
casts that would be unnecessary in the
absence of the bias,

Our study is an attempt to assess the
significance of any bias in the forecasts of
earnings per share by security analysts.
We are concerned with the performance
of security analysts over a relatively long
period of time. This differs from most
published studies of forecast accuracy
tfor example, Barefield and Comiskey,
f1975]) which deal with relatively few
points in time. However, by requiring
2xtensive time series observations, we
encouater data-gathering problems that
did not piague other researchers. These
data problems are discussed subse-
quentiy.

FORECASTS OF EARNINGS PER SHARE

Forecasting is one useful means for
estimating the values of important vari-
ables under uncertainty. A forecast, or
prediction, is simply a statement about
an unknown event or events. Typicaily,

Case No. 12-2400-EL-LUNC
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as is true in our case, they are future
events. The forecast is wseful if it influ-
ences the decision makers’ estimates of
the parameters of the relevant probability
distribution,

In the present study, we are concerned
with security analyst {SA} predictions
of earnings per share (EPS) figures for
major corporations. The SAs have no
direct control over the eventual realiza-
tion of the prediction and, hence, follow-
ing Theil [196¢1, we might call these pre-
dictions anticipations.” The predictions
made are single-valued point estimates of
each firm's EPS for the current fiscal
year. These estimares are based on pri-
mary accounting earnings before exira-
ordinary items and, where necessary,
these EPS figures have been adjusted tor
stock splits and dividends. The assump-
tion is that SAs attempt to predict a
normalized figure free from the {mpact
of non-recurring factors and unaffected
bv company distributions. Cragg and
Maikiel [1968, p. 688] coffer supportive
evidence for this assumption. We will
evaluate the accuracy of these forecasts
as compared with predictions from aiter-
native statistical moedeis.

We will consider also whether point-
estimate forecasts of EPS by SAs lead to
efficient parameter estimates for the
underlving probability distribution when
considered together with the existing set
of information available to the market.

' The notion of usefulness here ignores the cost of the
turecast. While it is simple cpeugh (o state that the fore-
cast's cost should be less than the henefit abtained. iins
i not casity done. [he difficulties avise not only because
af measurement problems. but also because it is not eusy
10 establish who beary the costs. Further, the costs und
henelits may fall selectively avross individuais creating
tie problem ol measuring the unpact of wealth franslers.

! The antcrpaiions of SAs may retlect the predictions
by a rm’s managers. Furthermore, (here may be an
altempt by manugers 10 make their own predictions
voms true, This could reflect on an evaluation of SAs
forecasts. Nevertheless, the lack of a dircel effect sull
remaimns.
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This i3 the second objective of a useful
forecast as discussed akove. We now turn
to a discussion of the means by which
such an evaluation can be made,

Forecasts are based on ex gnie assess-
menis. Recognizing the uncertainty in-
herent in the process, the eventual reali-
zation <an be treated as an observation
on a random variable. Forecasiers, and
in particular SAs, should not, then, be
expected to predict the realizations pre-
cisely. Rather, they can be expected 0
predict the parameters, such as the mean,
of the probability disiribution governing
the random variable. We would, then,
2xpect the actual realization to differ
tfrem this mean predicted value,

This discussion implies that a relatively
long time span is required 1o test the
ability of SAs to estimate the mean of
the EPS distribution. 1f true, studies
hased on a comparison of realizations
with forecasts over a short time horizon
are likely to be deficient. We should not
expect to predict the actual observations
with perfect accuracy.?

The discussion further implies that if
we can assume the mean of the proba-
bility distribution to be stable over time,
the predictions should. on average, be
very close to the mean of the true prob-
ability distribution. This suggests in
turn that there should not be a systematic
bias in the predictions.* Moreover, if
gssentiallv costless information is avail-
able to the forecaster, it should already
be impounded in the forecast. It should
not be possible to improve on the predic-
tions by incorperating such data as, for
example, predictions based on statistical
models incorporating past realization
data. Our tests will reflect these ideas.

DATA BAsE

The basic source of data for this study
was selected copies of the Earmings
Forecaster (EF), published by Standard

Case No. 12-2400-EL-UNC
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and Poor’s. Qur data cover forecasts for
the period from 1967, when the EF was
first published, to 1976, The same publi-
cation also provides actual EPS data.?

The EFis published bi-weekly and con-
tains annual EPS forecasts for several
hundred companies. Over 50 different
investment firms are responsible for
these forecasts. There may be {Tom one
to ten or more forecasts for a single firm
in each issue.

Due to the nature of the available data,
the firms used in this study could not be
selected in a truly random fashion. In-
stead. we were constrained to select
several consecutive pages at two different
starting points in the last issue of the £F
for each month from January, 1967,
through May, 1976. Thus, we obtained
data for 113 consecutive months. Firms
for which forecasts did not appear in
every vear of the £F were deleted from
the sample. But a firm was not deleted if
data were missing only for some months
in a given year; hence, missing data
points were a problem for some firms.
We will discuss this problem in more
detail subsequently.

The final sample consisted of 46 firms.
Where more than one forecast was pre-

* See Bast, Curey, and Twark [1976] for an example.
Furthermore, at any point in time, forecasts for ali com-
panies may be cross-sectionally correlated due (o wg-
wregile market evenes. Thus. there may be a rendeney for
alt forecasts to be either optimistic or pessimisuc.

* Theil {1966, p. 14], based on certain macro economic
data, states that “generally spealing. forecasiers tend o
he between the limits of naive no-change extrapelators
and perfect predictors in the sense that they underest-
imate changes more frequendy than they overestmate
them.™ Studies involving eurnings forscasts have net
besn consistent with this statement by Theil. McDonald
11973, p. 9] and Barefield and Comuskey {1575, p.
2447 both cbserved "a persistent optirmstic bias. " (Since,
during the perieds covered in these two siudies, earnings
and EPS rended to increase, the result is an oversstima-
ticn of the change.)

* Actual EPS Jatz for some firms in 1976 were ob-
tained from The Wail Sweer Journad and Annual Re-
ports since they were not inchuded in copies of the Earn-
ings Forccaster available to us at the time of the analysis.
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sented in a single month for a given firm,
the mean forecast was used. This was
necessary due to the complexity of at-
tempting Lo track particular analysts
over long time periods. Thus, we are
cxamining the forecasts of analysts as a
group. We also caleulated the standard
deviation of the forecasts among analysts
in each month.

The analysis for each firm in each year
used 13 months of predictions rather than
12, This was done because [orecasts are
made in the month following the end of
the firm’s fiscal year but hefore the actual
EPS figure is released. For example, a
firm with a fiscal year ending June 30,
1971, would have forecast data tor that
same year from July, 1970, through July,
1971, inclusive.® In total, but subject to
missing observations, we have {3 monthly
predictions on each firm for each of 10
vedrs; a total of 130 predictions for gsach
firm.”

Because the firm selection process was
not random, it is possible that some se-
{cetion bias exists for at feast two reasons.
First, there may be an industry bias
created by industry clustering in the
alphabetical listing used by the £F. Table
1 provides a distribution of the 46 sampie
firms by industry. We also know that
moast firms have December 31 fiscal
years, Sixty-eight percent of our sample
firms also have December 3! fiscal years,
Although we performed out analyses
separately for calendar year firms and
non-calendar-vear firms, there were no
pronounced differences in the separate
analyses, and only the analyses for all
firms regardless of fiscal year are pro-
vided here,

Second, there is likely to be some
sample bias due to the fimited coverage
of firms by companies providing forecast
data, This bias is toward a greater cover-
age of large and somewhat older firms
that have had forecast data reported for
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TABLE !

MUsTRY CLASSIFICA TION
(2 Digit SIC Cude)

Number of
Campanics

Indusiry

Mining
Netal Mining |
Uil und Gas Extraction |

Mainifactiring

Food and Kindred Products

Teatile Mill Products

Apparel and Other Fabrics

Furniture and Fistures

Paper und Atlied Products

Chericaels and Allted Products

Stoue. Clay, Glass. and

Concrete Products

Priviary Metal

Machimery, Except Electrical

fnstruments: Measuring. Photographic,
Optreal Medical,
Wateies and Clocks i

o PR

wh I

Travsporation, Compmunicasion, and
COther Pubtic Lifitiey
Transportation i
Eiectrie, Gas. and Sanitaiton 7

Retail Trade
CGiengral Merchandise Storas
Faod Stores
Apparel and Accessories

[

Finnce, instiranee, and Real Estate
Holding and Other Investment
Companies 2

Services
Business Services |

Total 46

the ten years used in this study. For this
reason, any conclusions obtained from
this research apply, strictly, only to those
tirms covered by the EF. Extrapolation
to larger populations should be made
with care.

* Oceasionally, the forecast data occur before July,
FUT0, und after Fuly. 1971,

" 1t a firm changed fiscal years, all ohservations before
the change were treuted as missing ubservanons.
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THE ANALYSIS

Following Theil’s approach, we use tite
mean-square prediction error to evaluate
the goodness of any forecast.? Summing
over alt sample firms for a given point in
time vields:

- 3 (PF— AYY (t)

i=1

where P7 is the predicted level of EPS for
firm j; and A¥ is the actual level of EPS
for firm /.

If these prediction errors (ie., P — A%}
can be considered random variables, then
the results from {1) can be used to formu-
late probability statements concerning
predictions, Standard statistical tools
invariably require that successive gle-
ments in any summation be independent.
This assumption, however, is unrealistic
if the forecast errors are measured in
terms of levels of EPS. As the level of
EPS increases in absolute magnitude, we
should expect analysts’ forecast errors
likewise to increase in absolute magni-
tude. In a cross-sectional sense, perform-
ance measures which evaluate differences
between the [evels of forecasted EPS and
the levels of actual EPS would be biased
against firms with high absolute levels of
EPS and biased in favor of firms with fow
absolute levels of EPS. This would make
empirical results based upon such mea-
sures ditficult to interpret.

For these reasons, we chose to werk in
terms of percentage changes in EPS. In
order to avoid asymmetry preblems, per-
centape changes are measured as log
relatives of EPS (e.g., using log relatives,
achange in EPS from $2.10t0 $2.00is the
negative of the change in EPS from $2.00
to $2.10).

Specifically, we define:

A, = Infdr = A%
Py = In(PE + AF )
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P =Pt = A% ) {2c)

A4, is the actual log relative EPS
from yeart—11to year ¢,

P, is the analysts’ prediction of the
log relative EPS from year t— |
to year t for the prediction made
mmonthi,i=12,,13;

P, is Py for the kth statistical fore-
cast model {to be specified in the
next subsection);

A¥  isthe actual EPS in year ¢;

P*¥ is the mean of the analyst pre-
dictions of EPS for year ¢ for the
predictions made in moenth {;and

¥ isthe prediction of EPS for veart
using model & where the predic-
tion is made in month i

The quality of the analysts’ forecasts
can be evaluated using Theil's [1966] U?
statistic given in the lollowing form:

n

U;zrk = 'ZI [Pji: - Aﬁ}z
i=
+ g_ (P — AV i3

1

where:

U2, is computed using cross-section-
al data for j=1,---,n firms for
every month  in year ¢ (for which
forecasts were made) with model
k as a standard. If the average of
the analysis’ predictions for each
firmin month i were to be exactly
realized, then (P, —A4,) will be
zero for all tirms and so will
U2,. lncreasing values of U2,
indicate increasingly poor fore-
casting ability.

* Use of the meun square error implies that the loss
from an inaccarate forecast 1s svmmetrical and tha the
effect is caplured by ihe square of the error.
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Comparison Models

Analysts” forecasts ought to be com-
pared with a standard, namely with how
well forecasts could be made using simple
statistical models not based on the ex-
pertise of the forecaster. We have selected
the following five simple statistical
models for this comparison:

I. k=1: The naive forecast model:
Last vear’s EPS for firm j will be re-
pented. PR =A%, for all i, (We
note that for model k=1, P,, =0,
for all 1 and )

k=2: A 3-year moving average:
This year’s EPS for firm j will equal
the average EPS over the last 3

years
1 3
?;2 = g{m}_;l ‘1':.(—!”]

for all i.

3, k=3: A quarterly model: Each
quarterly reported EPS serves as an
independent prediction of annual

T

EPS.
(4=, i=1,23
. 30, i=4556
740, =189
40, i=10,11.12,13

where @, is the EPS for the jth
quarter of year t.

4. k=4. A quarterly model: Each
quarterly reported EPS is averaged
with previous quarters’ EPS,

Ax, i=1.23
,4(_)1: i=4,5,6
i |
P = ,j 4{91’_;;9_2!] =789
4[%%“33'}:10,11,12,13

5. k=3: A quarterly model: Each
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quarterly reported EPS serves as a
prediction of annual EPS after ad-
justing for the error in the previous

vear.
Ar, i=1,23
A0 + A =40 y)
. i=456
T4, + (AR - 405,00
i=189
4Q.‘!t + (Af*—l - 4Q}1—tj
i= 10 11,12, 13

The above models were chosen as
standards due to their simplicity and
acceptance in similar forms in the litera-
ture. For example, model k=3 was used
by Green and Segail {1967].

The numerator, Y (P;,—A,)%, of
Theil's U? 1s the critical component, The
denominator is merely a means of facili-
tating interpretation of the measure.
Values of U2, greater than one indicate
that, on the average, forecasts using
model k are more accurate than those
made by the analysts. By decomposing
this numerator several useful insights are
obtained, The following specific decom-
position will prove most useful to our
purpose.”

[Pjr't— Ajt)z ::n(P"—AZ:}Z

[ [\/‘]a

~.
-

+als,—rs Y +nit —ri)sy  (4)
where:

P, and A, are the mean values of P,
and A4,

spand s are the standard deviations of
P, and A4, and

r 15 the correlation coefficient between
the predicted and realized changes.

? See Theil [1938, pp. 33-35] and Granger and New-
bold [1973. p. 46]. Granger and Newbold argee that
£quation (4) is the mere appropriate decomposition.
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Note that:

(Pj:': - Pu)fAjr - ’Ir’

i=1 .

Fo= —

ns,S 4

il [w‘}s

The interpretation of the terms in {4) is
based on a model of the forecaster’s de-
vision process. Suppose the iforecaster
regards any forecast as consisting of (1) a
systematic and (2} a nonsystematic part
of the realization. [t would be reasonable
for the forecaster to concentrate attention
un the systematic portion. If the fore-
caster is able to predict the systematic
portion exactly, then the realization, A,,
can be viewed as consisting of the svste-
natic portion P, and a random com-
ponent which has mean zero and which
15 independent of P,. In this situation a
regression of the form:

‘4! =+ ﬂP{[ + eir (Sj

would show =0 and fi=1. In other
words, a regression of the actual change
in EPS on the predicted change would
detect no systematic bias.!®

Now, since the residuals in (5) have
zero mean, the mean values of 4, and P,
are identical and the first term on the
right of the equal sign in (44 should tend
to disappear as predictors do a better job
of evuluating the systematic proportion.

Next it can be shown that:

=4 (6)

‘jp

and if, in addition, f=1 then

n

=3 = g
r= and  r3, = 5,

oy

Under these conditions the second term
on the right-hand side of (4) also tends to
vanish as predictors vaprove. 1f analysts
predict EPS without systematic linear
bias, then we should observe « near zero
and fi near one.
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Even if analysts™ predictions contain
bias, the worth of the forecast is not neces-
sarily destroyed. If the user can detect the
bias and adjust for it, then the corrected
forecasts will be just as useful as forecasts
that contain no bias; however, the cor-
rected forecasts may (though not neces-
sarily) be obtained at higher cost than
-mbiased forecasts from analysts. If we
assume that analysts” forecast bias is of a
tinear nature and constant over time,
then users may use Equation (5} to ob-
tain estimates of « and f. if the corrected
forecasts &+ fP;, are used as the predic-
tions in Equation (4), then the right hand
side would again reduce to n(l +r)s?.

For reporting the empirical results of
our work, we divide 2ach term on the
right-hand side of (4) by the total to ob-
tain:

B, — Ay |
Sm AL
Z lPﬂ'r - Aﬂ)l
i=t
_;'ﬂi{’._::jli = (/R (7b)
Y APy — ALY
=1

= sy = [P (Te)

n
Z (Pjir - '"tj:)l
i=1
Hence UM+ U4 U=,
{t is our contention that Theil’s de-
velopment of a forecast evaluation tech-
nique provides superior measures 1o
those typically found in the accounting
literature.

Hypotheses
I. Analysts’ forecasts of EPS in any

' It should be noted that our tests result from crass-
sectional regressions. This wus necessary in order o
iave cnongh observations for eticient parameter esti-
mates. The interpretation of the parameters is very
similar to that which would resslt from ume series
regressions.

ﬁ
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Year are more accurate as the end of
that year is approached.

2. Analysts predict changes in EPS
without systematic bias. In terms of
=yguation 13), « should be ¢lose to
zero and £ should be close to one:
furthermore U? should be large
relative to UM and UR

3. The standard deviations of the fore-
casts among analysts for any year's
EPS will decline as the end of the
vear is approached.

REsuLTs

Tables 2—6 give Theil’s U? statistic for
the five comparison models. In each
tabis, the values given are | — U?, Thus,
umty represents a perfect forecast in
these tables. The values of 1—U? are
given for each year from 12 months prior
to one month following the end of the
fiscal year. The bottom row provides an
average across the ten vears used in the
study.

Applying the Cox-Stuart {1935} Trend
Test yietds a significant upward trend at
the 0.016 probability level for the years
1967, 1968, 1970-1973, and 1975 in
both Tables 2 and 3. The level of signifi-
cance is greater for the other vears. The
pooled observations in the last rows of
the tables are significant at the 0.001
probabitity level, These results are con-
sistent with improved analyst forecast
accuracy over the year.

When the statistical models incor-
porate guarterly EPS, however. ihe up-
ward trend is less pronounced. This can
he observed in Tables 4-6, particularly
Table 5. In Tables 4 and 6, the upward
trend in forecast accuracy is fairly sig-
nificant. though the significance does not
appear to be as strong as in Tables 2 and
3. These results imply that, as the end of
the year approaches, the analysts’ pre-
dictions become increasingly better than
the predictions gaven by models & = 3 and
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k=35 but do not become increasingly
better than the predictions given by
guarterly mode! k=4, By noting that
Table 6 contains more negative values
than any other fable, we conclude that
model £ =5 was the most difficult of the
five standards tor the analysts to match.
The large number of positive values in
Table 2-6 provides evidence that the
analysts performed well in terms of fore-
cast accuracy when compared to the per-
formance of the five statistical modeis,

One explanation for the low values of
| — % (and consequent upward trend for
the year) in the early months in Tables 2
through 6 is that the statistical modeals
used as standards assume that analysts
have knowledge of the previous year’s
EPSin thefirst month of the current year.
An examination of announcement dates
for EPSin The Wall Stieer Journal Index
revealed that less than 50 percent of our
firms had announced the year's EPS by
the end of the month immediately follow-
ing the close of the fiscal year.'! Nearly
all firms had announced annual EPS by
the second month of the subsequent year.
In contrast, nearly all firms reported
quartsrly EPS within one month of the
statement date. Thus the statistical mod-
els used for measuring analysts’ forecast
accuracy are somewhat biased against
the analysts. In other words, thatanalysts
do somewhat better than our tests sug-
gest. On the other hand, we have not
gxamined all possible alternative modeis.
There may well be simple statistical mod-
els that do better than the ones we selected
for comparisen. Further, the appropriate
statistical model may change over time
and from firm to firm. Such ideas await
further study.

'L is. of course. possible thag for some firms in some
vears, the EPS data may reach the market sooner than
indicated by The Wall Sirect Sowrnud index.
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TABLES
THEIL'S £4: QQUARTERLY MODEL* (k= 4)

Month** 4 Signifcance
: T [ Level of Trend
Year f 7 [ 8 ! 9 i 17| 2 i3 f‘iCU,\.“Sm()H Test
SR T 4,383 0.510 | -n489 | —0.272 0577 Oudd | 20500
rees | ot 0.723 f i 766 0482 0.570 0,575 6.595 ;1? >0.500
w9 1 L0 0515 0.563 1.695 7' —on7 0.755 L 0798 Il 0500
W0 0422 L o—0an | e | 2413 | o—isse | L7 | 0477 =0.500
w04 0633 0650 | ~0268 | —00nds | 0151 0351 =000
1572 |1 0930 0949 0951 | osu 0 8ol 0512 0.941 ‘f »0.500
1973 ~0.608 0019 D167 | 0454 | -0a89 | 0119 0424 ‘ 20,500
1974 “ —u6be | —9.269 0128 | U2 | 00 0132 0140 H >1.500
_'_137_5'3 0414 0.594 0,679 0082 | 887 0372 0406 1, 0500
o 3 0.520 0362 | 0612 D555 | 0T 0.771 0380 § 034
5tJ-YearL| i ‘g
i&ragwi 02505 1 04060 | Dde87 | —01223 ! ~00088 | 03017 { 04498 f 0500

* Unity represents a perfect torecast. §— €4 is tabulated.
** Maonths 1-2 are :dentical to the numbers i Table 2, and Months 4-6 are identical to the numbers in Table 4,

Table 7 provides several additional
measures of the ability of analysts to
forecast EPS. Column 1 gives the mean
absolute deviation (MAD) of the fore-
casts computed as:

Pji: - Ajll
e

A it ‘
where the symbois are as defined follow-
lowmg Equation (2). Decreasing values
of MAD indicate increasing forecast ac-
curacy. Commencing with month 6, the
values of MAD decline monotonically,
providing further evidence that znalysts
show mncreasing forecast accuracy with
time.

Still further information on forecasters’
ability is provided in columns 5 through
9 of Table 7. Cross-sectional data for
cach month i=1 to 13 are used to fit

I "
N’]ADE{ = ;E }::
j=

i

equation (5) to the predicted values.
Unbiased forecasts would be reflected by
#'s insignificantly different from zero and
f’s close 1o one. Columns 7, § and 9
provide the r statistics for the null hi-
potheses that =9, f=! and g=0
respectively.'?

Due simply to the number of  statistics
computed some are bound to be signifi-
cant. However, on the average, a 18 not
significantly different from zero
{t= % 1.68 at the 0.10 probability level
for a two-tail test given &.f =40), al-
though there is a tendency for x to be
negative on the average. We are also
not able to reject the null hypothesis that
B=1. The fact that the null hypothesis

Y Column 16 gives the degrees of freedom for the 1
statistics. The low value is dug to the wingle vear 1976
when observations were available only up to May.
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Crichtield. Dyckman and Lakonishok

that =0 can be rejected (t= +2.08 at
the .05 probability tevel for a two-tail
rest given d.f.=21) indicates that, on
average, analysis can predict the direction
of earnings changes. These tests provide
information which supports the hypothe-
sis that analysts predict EPS changes
without significant systematic bias '
This evidence supports the second hy-
pothesis,

Columns 2 through 4 of Table 7 pro-
vide the decomposition of UZ as given by
equations (7a). (7h), (7c). As expected,
and hyvpothesized, U constitutes a large
fraction (between 76 to 85 percent) of U?
in every vear. Hence, we conclude that
most of the error in the {orecasters’ pre-
dictions s due to tactors that could not
be eliminated simply by applving a linear
correction to the forecasts. This 1s again
consistent with the second hypothesis.

The third hypothesis concerns forecast
variahility. Specifically, we hypothesized
that the variability among analysts’ fore-
casts declines as the end of the year is
approached.

In Table § we provide specitic infor-
mation on the variability of earnings
forecasts among analysts in any given
month. The mean srandard deviation is
given for each year and each month. The
data are inconclusive, While there is a
tendency for the variation to decline, the
decline is uneven and often shows scme
increase in the middie months. The yeuars
1969. 1971, 1973, and 1974 (4 of 10 years
in the study) either do not show the
anticipated decline or itis not significant.

The Cox-Stuart Trend Test support
the hypothesized downward trend at the
0.02 probability level for (467, 1972,
1975and 1976, and at the 0.1 probability
level for 1968 and 1970. The information
is not, in our opinion, sutticient to sup-
port the third hypothesis. and we can
tind no convincing explanation tor the
result.
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Table 8 also suggests that the standard
deviation of the forecasts has tended to
be higher over the last three vears of the
study, a result whose cause is unclear.
Further observations and further analysis
of these issugs constitute part of our
continuing research interest in analysts’
forecasts.

LIMITATIONS

Data-gathering difficulties are prob-
ably the most serious obstacle to under-
taking studies which evaluate analysts’
predictions over long periods of time.
Although we were successiul in gathering
ten vears of data, as can be seen in Table
9, we were faced with missing forecasts
tfor some firms in severai months. While
most of the cell values in Table 9 are of
comparable size, this is not the case for
1976. However, the analysis in 1976 is
confined to non-December firms. Al-
rhough our separate analysis of Decem-
ber and non-December firms did not
vield pronounced differences, there was a
slight tendency for non-December firms
to pose more difficulty for analysts {at
least in our limited sample of non-
December firms). Therefore, the 1976
data should bas our results against the
analysts. Since our overall conclusions
support the quality of analysts’ predic-
tions, we can conclude that missing data
problems probably did not seriousity
aflect our resuits.

It would also be useful to investigate
forecast-accuracy by industry. It may be
the case that different indusiries pose
different forecasting problems for ana-

" The rendency for ¥ 10 he newaine and for 1o
exceed one are nat statistically spmiicant, The results
are nconssient with the conclusion reached by Bare-
deld and Comisieey 1976, p. 244] and Mo Donald {473,
P 39E Bath of these studies repory 2 persistent opu-
mistic bias i the anaiyses” forecases obseived, We nore
that their methadolooy of examunng the pereent of jore-
Custs mide which exceeded actual i gunte dilerent from
aurs.
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lysts. Unfortunately, our data base was
insufficient to perform a meaningful
analysis by industry. Such an analysis
was conducted by Richards [1976] who
conclizded ““that there are significant dif-
ferences in forecast errors for different
industries and even for different firms
within industries; however. the diifer-
ences among analysts are not significant.™

CONCLUSIONS

If security analysts’ forecasts are to be
usetul, they should influence users’ esti-
mates of parameters of appropriaie prob-
abitity distributions. While we cannot
provide direct evidence for this usefulness
criterion, we are able to provide evidence
that analysts’ predictions are accurate in
the sense that we have described. This
provides indirect evidence concerning
the usefulness of analysts’ forecasts.

Some spectfic results include the fact
that analvsts’ forecasts become more
accurate as the end of the forecast year
approaches. Moreover, these forecasts

do not exhibit any significant systematic
hias. We also find, using an approach
developed by Theil, that the accuracy in
the analysts’ forecasts cannot be sub-
stantially reduced by lingar correction
models. Without addressing cost issues,
however, we can make no statements
concerning the efficiency of this activity.

On the other hand, the expected de-
cline in the variability of analysts’ fore-
casts as the end of the forecast vear
approaches is not supported by our data.
In fact, there is some suggestion that the
variability near the end of the year has
increased in recent years.

Finally, our results are consistent with
a large body of empirical research which
finds that the market reflects an efficient
processing of publicly available infor-
mation. **

%Iy should. perhaps. be mentioned that our work
does not speak (o the question of the relative accuracy ol
management versus analyst forecasis, We do noi present
any management Yorecast duty o1 this study.
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Professional Expectations: Accuracy and Diagnosis of
Errors

Edwin J. Elton, Martin J. Gruber, and Mustafa N. Gultekin®

Abstract

The purpase of this paper is to snalyze the errors made by professional forecasters (an-
tysts) in estimating earnings per share for a lurge number of firms over o number of years.
We have demonstrated in a previous paper thut consensus (average) cstimates of carnings
per share play a key role in share pricc determination. In this paper, we exumine con-
sensus estimates with respect to the following questions: (1) What is the size and pattern
of analysts” errors? (2) What is the source of errors? (3} Are some firms more difficult to
predict than others? (4) Is there an association between grrors in forecasts and divergence
of analysts” estimates?

I. Introduction

Expectations play an important role in the theoretical literature of financal
economics as well as in the day-to-day world of the investment community. EX-
pectations as to the future dividend-paying capacity of the firm are often held to
be a key variable in the determination of share price. Almost every modei of
share valuation that has been proposed, whether part of a theoretical system or
invented by a practicing analyst, requires estimates of carnings or cash flow. The
perceived importance of forecasts of next year's earnings to the valuation process
can be seen from the fact that almost without exception, analysts at major broker-
age firms and fnancial institutions produce estimates of next year's carmings.
Firms often (and, in fact, should) forecast earnings into the future us well as a
myriad of other variables. The potpourri of other forecasted vartables differs
from Arm to firm, but forecasts of the next fiscal year's earnings per share ure
almost always produced,

The purpose of this paper is to analyze the errors made by professional
forecasters (analysts) in estimating earnings per shace for a large number of firms
over a number of years.! We have demonstrated in a previous paper that con-

* All three authors, New York University, New York, NY 10006, This paper won a prize from
the Institute of Quantitative Research in Finance competitive paper competition for the year 1982,

L See {2], [3]. [51. and [8]. Crichfield, Dyckman. and Lakonishok [4] use datg on  larger num-
ber of forecasts over u long pertod of time for « relatively small (46) samaple of firms, This last aticle
comes closest 1o the analysis in this paper. See | 1] for additional discussion of related work.,
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sensus (average) estimates of earnings per share play a key role in share price
determination. In this paper, we examine consensus estimates with respect to the
following questions: 1. What is the size and pattern of analysts” errors? 2. What
is the source of errors? 3. Are some firms more difficult to predicr than others?
4. 1s there an ussociation between errors in forecasts and divergence of analysts'
estimates?

The first of these topics involves an examination of the average size and the
time pattern of analysts’ errors. The second topic involves an examination of the
type of errors that analysts make. For exampie, what percent of the error in fore-
casting is due to an inability to forecast carrectly the average growth rate in earn-
ings in the economy; what percent is due to the inability to forecast how well
individual indusiries will perform; and what percent is due to an inability to fore-
cast how well individual companies will do? The second topic also examines
other torecast characteristics. The third topic involves an examination of the per-
sistence of errors over time. Are there particular industries or companies for
which it is particularly hard or easy to forecast earnings?? The final topic in-
velves an exarmination of disagreement among anatysts concemning forecasts and
the relationship of this disagrecment to the error in the consensus forecast.

If. Sample

(ur duta source was the I/B/E/S daiabase put together by Lynch, Jones and
Ryan, a New York brokerage firm. Lynch, Jones and Ryan coliect, on a monthly
basis, camings estimates from all major brokerage firms on over 2,000 corpora-
tions. The earnings estimates are for each of the next two years. Lynch, Jones
and Ryan publish a number of characteristics of these earnings estimates for each
corporation followed. These include among others the arithmetic mean, median,
range, and standard deviation of the estimates of earnings per share for each cor-
poration.

For part of this study, we wanted to have earnings estimates prepared a
given number of months before the end of the fiscal year to be at a common
calendar time. This restriction means that al} analysts would have access to the
same macroeconomic information al the time these forecasts were prepared (N
months before the end of the fiscal year). Because the majority of firms have
fiscal years ending in December, only these firms were selected.

Our second restriction was to include only firms followed by three or more
analysts. We studied properties of consensus estimates of earnings. Requiring
three analysts was a trade-off between a desire for a large sample and a desire to
have the forecasts reflective of a consensus rather than of the idiosyncrasies of

! Crichfieid, Dyckman, and Lakonishok (4] examine the size and convergent rate of crrors as
well as present one panitioning of sources of errors. Qur study differs from theirs in scveral ways.
Our sample of firms is much larger (over 400 versus 46). We present more analysis of pattern of
emors within years and e panitioning of crrors. We analyze predictability of errors for individual
firms and the relationship of difficulty of prediction o error size. Their sample of vears was larger
than curs and they placed mare emphasis on paticrn of eerors between succeeding years,
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one or two analysts. Our final sample consisted of 414 firms for each of the years
1976, 1977, and 19783

Hl. Size of Analysts’ Errors and Their Time Series Properties

Our first set of tests involved iooking at the accuracy of analysts’ estimates
of earnings (and growth in earnings) and the change in the error with successive
forecasts over the fiscal year. We used several different measures of analysts’
errors. The first measure was the dollar error, defined as the absolwte value of the
difference between actual earnings and forecasted earnings. If £ is the carnings
forecast made t months before the end of the fiscal year and A is the actual earn-
ings, then dollar error is

(1) IA—F,‘.

The second measure of analysts’ accuracy was the error in estimated
growth. This is the metric that will be emphasized in the lutter section of this
paper. There is ambiguity in this metrie if actual earnings were negative or zero.
In addition, if firms with extremely small earnings were included in the sample,
the average resuits would be dominated by these few observations. To avoid
these problems, we excluded firms with earnings less than 20¢.9 Eliminating
firms with negative earnings tesulted in deletion of 21 observations and eliminat-
ing firms with very small earnings resulted in deletion of an udditional nine ob-
servations out of a total of 1,242 observations. With last year's actual earnings
denoted by A, , the second error measure can be expressed as the difference be-
tween the aciual growth and forecasted growth, or

3] I(A/AL) - (Ff/AL)l for A, A, > 0.

Qur final measure was Theil's [10] inequality coefficient. Define the sub-
script i as referring to firm  and define® :

For Change For Growth
in Earmings tn Earnings
Realized change R, =A; — Ay R, = 1A, — Ay WA,

1§

Predicted change Po=F,~ Ay 2.

1

(Fo = Aydl Ay

VA large amount of data checking was performed. We run alt the aormal sereens. We crass-
checked all stack splits and stock dividends with CRSP and COMPUSTAT. As a funther cheek on
splits and dividends we used Moody's. In almost all cases. we were uble to resolve mconsisiencics.
Lynch, Jones and Ryan were very helpful in this process and we thunk them. in1otal, we deleted H
firms in which an inconsistency existed. but we were unable to cheek its accuracy. An example would
be the appearance of a $16 forecust when all other analysts were forccasting ubout |6¢. We climi-
nated only Grms with this type of extreme divergence in estimates. In practice, we cither found this
type of exireme estimate or an estimate such as 36¢ that could be legitimate and, hence. was retained,

+ AL several points in the unalysis, the impact of including firms with carnings of less than 20¢ is
discussed. The farge impact of delcting firms with camings of less than 20¢ ¢an be seen by the fact
that while onty 30 out of +242 observations were deleted, the meun square error in the analysts’
estimates of growth was cut by more than one-half when these few observations were excluded.

5 See (9] andt [10]. Onge again, firms with carnings tess than 20¢ were deleted when growth was
exarmined.

333




Case No. 12-2400-EL-UNC
OCC-POD-08-051 Supplemental attachment

- __ Page2240f378
Theil’s inequality coefficient is
N , A
2
2 v s S-SR
=i =

One advantage of this measure is that it is scaled. A value of zero is associ-
ated with a perfect forecast. A value of one is associated with a forecast that on
average has the same error as a ' ‘naive’’ no change forecast,

All the analysis in this article was done for alternative measures of error.
Altemative formulations were emploved because without knowledge of a poten-
tial user’s loss function, one measure could rot be singled out as best. Because
the results cf the analysis were sufficiently similar under alternative measures, in
most cases the analysis is reported in terms of error in growth, and differences
that arise from other measures are bricfly noted.

To analyze the time-series properties of errors in forecasts, we regressed
each of our measures on time. The results are presented in Table 1. Month ! is
the month in which analysts prepared their last forecast of camings per share for
a fiscal year and month [2 ts |2 months earlier. Thus, the positive tegression
slope indicates a decrease in errors in forecasts over time. The most striking fea-
ture of Table 1 is the regutarity of the decline in errors over successive forecasts.
The reader might well anticipate & decline in crror size over thme. given that
additional information is made available throughout the year. The high degree of
association between error and time (over 99 percent in some cases) shows that
the decline in error is about the same size from month to month over the year.

TABLE 1
Regressions of Mean Consensus Error on Time

P=a+bl+e
Doflar . Errorin Theil's Uin Theii's Lin
Errar Growih Change Growih

4 b AR 2 b AT a_ b RE a2 5 A%
QOverall 146 036 997 043 013 698 0B3 054 590 - 061 061 947
1976 144 035 996 048 015 998 038 045 SR8 - 049 (483 944
1977 189 036 991 045 013 991 64 079 985 - Q77 081 B9

1978 136 037 994 036 013 993 062 042 949 -0B8 064 950

The second striking feature of Table | is the similarity between years for
most of our error measures. For cxample, the change in the error for different
years between months was 3.5 cents, 3.6 cents, and 3.7 cents for dollar error.
Using the Chow test, we cannot reject the hypothesis that the equations are the
same at the 5 percent level of significance. Thus, one cannot reject the appropri-
ateness of pooling the observations across years,

For error in growth, the decline per month was .¢15, .03, and .013 in the

354



file:///ltemative

Case No. 12-2400-EL-UNC
OCC-POD-08-051 Supplemental artachment
__Paged2Sef378

three years. Once again, one could not reject the hypothesis that the regressions
were the same in each year .6 Similar resuits held for other measures.

Befare leaving this section, some comments on the Theil irequality coeffi-
cient are in order. Theil's measure for growth ranged from 801 in month 12
down to 035 in month 1. This pattern implied that analysts forecasted better than
the naive mode! of no change and that their forecasts became more accurate as
the fiscal year progressed.

IV. Error Diagnosis

While the size and time pattern of analysts’ error is interesting in itself,
more can be learned about analysts' performance by diagnosing the source of
analysts’ errors. In this section, we examine two sets of error pantitions:

I.  Level of aggregation—how significant are errors that are unigue to each
company in comparison with a more general level of aggregation?

2. Forecast characteristics—are there recognizable patterns in errors?

The partition results are for the mean squared error of analysts’ estimates of
the growih in earnings per share. The analysis aiso was performed in terms of the
doliar change in earnings; when differences or similarities in the ailernative me-
trics are sufficiently interesting, we comment upon them.

The formula for the average mean squared forecast error in growth is

(4) MSFE = l/Ni(Fi - R'.)Z

=1

where

P, is the consensus prediction of growth for firm{
R, isthe actual of growth for firm/

N is the aumber of observations.

Note that MSFE can be calculated for each month in which forecasts are pre-
pared. Thus, we have twelve values of MSFE for each year. We now examine
the partitioning of the MSFE.

A. . Partitioning by Leve! of Aggregation

[nstitutions differ in the way their analysts prepare forecasts for individual
firms. Some institutions start with forecasts for the economy as a whole, then
prepare industry studies, and finally prepare forecasts for individual firms {top-
down approach). Other institutions start with the forecasts for individual firms

8 Befare eliminating firms wilh carnings less than 20¢, we did not observe this consistency from
year to year in measures using growth, although the error declined from month to month. This incon-
sistency was caused primarily by a firm with eamings of ¢ in one year causing an error in the
thousands. For such a skewed sample, it is worthwhile examining the median as a measure of central
terdency. We did 5o, and the results similar to those shown in Table | were obtained.
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and only after such forecasts are prepared, check with the economists’ forecasts
for macroecenomic consistency thotfom-up approach). Thus, 1t is useful to ex-
amine the ievel of aggregation at which serious errors are being made: are they
made at the economy level, the industry level, or the individual firm level?

The mean squared error of the forecasts can be partitioned as follows

MSFE =1/ Ni(ﬂ-—-.‘?l.)z =(P-R) +i /NiNj [(P.-P) *(E}._k')]z
(5) = e S

+N S (A-F)-(A~R)]

r=li=1 .

i
J

where
P is the mean value for P across all companies
E  is the mean value for R across all companies
6_’j is the mean value for £ across all companies in industry j
R; isthe mean value for R across all companies in industry J
4 is the number of industries in our sample
NI. is the number of firms in industry J.

The frest term measures how much of the forecast error is due to the inability
of analysts to predict what earnings per share will be for the economy (actually
for the total of firms in our sample). The second term is a measure of how much
of the total error is due to the analysts’ misestimaring the differential perfor-
mance of individual industries. The final term measures how much of the error is
due to the inability to predict how each firm will differ from its industry average,

By dividing both sides of equation (5) by MSFE and multiplying by 100, we
express each source of error as a percentage of the total mean squared forecasting
error. To perform this analysis, modification of our sample was necessary. In our
earlier analysis, several industries were represented by very few firms. Because
we are interested in ervors in forecasting for industries as well as firms, for this
part of our study we limited the sample to all industries containing seven or more
firms. This restriction reduced our sample size to 225 firms.

8. Partitioning by Forecast Characteristics

The decomposition discussed above was designed to aid management in
findiag the level of aggregation at which mistakes were made. This section pre-
sents a partitioning that looks for systematic errors in analysts’ forecasts to im-
prove (either mechanically or through discussions with analysts) their forecasts.
Error is partitioned into bias, inefficiency, and a random component. The parti-
tion is given by’

(6) MSFE = (P - R)' + (1 - B)?S2 + (1 - o)s?

7 This method of partitioning was derived by Mincer and Zarnavitz [7]. It is the same method of
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B is the slope coefficient of the regression of R on P,
g is the correlation of P and R.
S, isthe standard deviation of P.
Sg is the standard deviation of R,

The first term represents bias, the tendency of the average forecust to over-
estimate or underesiimate the true average. The second term represents ineffi-
ciency or the tendency for forecasts to be underestimated at high vatues of P and
overestimated at low values, or vice versa. If the beta of actual growth regressed
on forecasted growth is greater than one, forecasts are underestimates at high
values and overestimates at Jow values. If beta 13 less than one, the forecasts are
overestimates at high values and underestimates at low values. The final compo-
nent is the random disturbance term, a measure of error not related 10 the vatue of
the prediction P or the realization R,

C. HResults

The results of both decompositions are presented in Table 2.

1. Partition by Level! of Aggregation

Table 2 presents the partition of MSFE, in percentage terms, by level of
aggregation, Note that the error in forecasting the average level ol growth in
carnings per share for the economy is quite small and is below 3 percent of the
total error. Anaiysts on average make very little error in estimating the average
growth rate in earnings per share for the economy.

TABLE 2
Partition'ng of Parcentage Ereor in Growih

Economy Industry  Company Bias inefliciency Rangom Error
January 20 37.3 50.7 1.0 27.4 7.8
Fabruary 22 26.8 6810 11 6.3 728
tarch 24 36.2 61.5 17 142 84.1
Aprit 21 33.1 648 1.8 26 89.6
tay 25 326 64.9 2.2 7.8 300
June 27 294 67.3 25 95 380
July 28 302 G670 29 57 90.7
Augusl 27 30.6 668 2.4 77 899
September 2.7 26.5 708 2.4 83 8.1
Qclober 2.3 26.3 ns 2.2 G4 1.4
Navember 13 230 75.7 1.6 34 8950
December 0.8 15.5 837 0.9 30 36.1

partitioning used by Crichficid, Dyckman, and Lakonishok [4]. Our tesults differ from theirs in that
they examine the log of growth 2nd used a much smaller sample size.
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‘The vast maiority of error in forecasting arises from misestimates of indus-
try performance and company performance, The percentage of error due to in-
dustry misestimates starts as 37.3 percent in January and declines over time 1o
15.5 percent. Similarly, the percentage aof error due to misestimating individual
companies starts at 60.7 percent in January and increases to 83.7 percent by De-
cember.® We already know (from Section I} that analysts become more accu-
rate as the fiscal year progresses. Now we see that while analysts become more
accurate in forecasting both industry performance and company performance,
their ability to forecast industry performance grows refative to their ability to
forecast company performance over the year.

2. Partitioning by Forecasl Characteristics

Table 2 also presents the results of partitioning analysts’ mean square error
by forecast characteristics. It is apparent that bias is an extremely small source of
error and in all months is below 3 percent.? Note that inefficiency starts as a
fairly important component of the error but its importance diminishes as succes-
sive forecasts are made. The percentage of error accounted for by inefficiency
begins at about 27 percent for early Forecasts and shrinks 10 3 pereent as succes.
sive forecasts are made during the year. The percent of error due to random error
graws from 71.6 percent to 96.1 percent over the year. This initial importance of
nefficiency is due primarily to rhe tendency of analysts to systematically overes-
timate the growth for high growth companies and 10 overestimate shrinkage in
eamings for very low growth companies. This can be seen from the fact that the
beta from equation (6} was below one for ali three years examined. !¢ This indi-
cates that a lincar correction applied to analysts' forecasts of growth could im-
prove these forecasts.

V. Relationship of Errors in Adjacent Periods

Are the firms for which analysts make large errors in forecasting in one year
the same as those for which they make large errors in the adjacent year? The
answer to this question is clearly yes. For both errors in change and errors in
growth, we divided firms into five equal groups by size of error in each month for
each year. We then examined whether a firm that fell into one quintile in a par-

4 This analysis was repeated for the entire indusiry sample. including tirms with carnings less
than 20¢  This increased the sample size from 216 10 225 in 1976 bui resubed in an entirely different
breakdown of error in growth. These firms had pigantic analysts™ errors in terms of grewsh rae and
because they were not concentrated in one sndustry, the importance of industry emmor dropped
markedly. The analysis also was repeated in terms of etror in eammings change per share. The parti-
tioning is indistinguishabie from that presented in Table 1.

# Note that the measure of bias used here is the same as the first term in the partitioning by level
of aggregation. The numerical valug is differen: because the sample 1s different. The analysis by level
of aggregation used a subsample with heavy representation from 2 few industries. In this section. we
use the fulf sample. However, nete that with cither sample the misestimate of average zamings is
very small.

' When the error in forecasting eamings change was examined, beta was much closer to one
and the percentage error due to inefificiency was much smaller.
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ricular month in one year ended up in the same or adjacent quintiltes 1hat month in
the next year,

The tendency for firms to remain in the same quintile is statistically signifi-
cant in all cases (by a chi-squared test) at the | percent level. This is true whelher
the analysis is performed in terms of change in earnings or growth rates in eain-
ings. These results support the proposition that firms for which analysts prepare
poor forecasts in any year tend to be the same firms for which they prepare poor
forecasts in the subsequent year.

VI. Dispersion of Analysts’ Estimates

Up to this pont, we have examined properties of estimates by consensus.
The forecasts by consensus are an average of the forecasts produced by alk ans-
lysts following that company. In this section, we examing some characteristics of
the differences of opinion amonyg analysts aboul a company’s growth rate in earn-
ings per share. We use the standard deviations computed across different una-
lysts' estimates of the same company's growth rate at a point in time s our mea-
sure of difference of opinion. We examine three topics in this section. First, does
the standard deviation of analysts’ cstimates decrease over time? Second, do the
analysts cansistently make more diverse forecasts for companies in some indus-
tries than they do for others? Finally, i1s the divergence of opinion between ana-
lysts associated with the size of forecast error in the average (conseasus) fore-
cast? When analysts disagree about the level of future earnings for any firm, a
plausible reason is that earnings for that firm are difficult to forecast. Hf this is
true, then a high standard deviation of forecasts by different analysts should be
associated with a high error in the forecast by consensus.

TABLE 3
Average Standard Deviation of Analysis’ Estimates of Growth

Numbar ol Monihs

before Dacember Overal 1978 1977 1878
H 04 134 Q96 .Ga1
10 402 126 098 A280

g 93 105 038 Q77
8 086 100 083 074
7 280 032 081 167
-] 080 036 077 066
5 079 094 Q78 GB5
4 Q80 004 0479 068
3 076 087 074 68
2 073 oa2 071 066
1 074 086 072 085
0 067 73 065 062

We now examine the first of these issues, the time patiern of the divergence
of analysts’ estimates. Table 3 presents the average standard deviation of ana-
lysts” estimates of growth for each month from January to December. Note that,
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although there is some decline in the average dispersion as the estimates get
closer to the end of the year, the dispersion is not uniform. Most of the decrease
in dispersion across analysts occurs in the first four months of the year, From
May on, there is only a slight decline and this decline does not occur in every
month in either the combined three year analysis or in any individval year.)! The
only other month of major decline occurs from November to December. Note
that, while the standard deviation of the analysts’ estimates is fairly stable over
the last eight months of the year, the accuracy of the analysts’ estimate by con-
sensus is markedly improving. Analysts are producing more accurate forecasts,
but the disagreement between analysts is not shrinking.

TABLE 4

SIC  Industry Name

151 i Transportation

331 Stesl

401 Raitroads

280 Paper and Paper Comainers

280 Chemical

371 Automotite, Automobile Parls and Trucks
291 Integrated Oil

208 Beverages

353 Machinery Construction and Oil Weit
802 Banks

492  Pipelings and Matural Gas Distribution
49t Electric Companies

271 MNewspaper and Magazines

284  Soaps and Cosmetics

831 Life Insurance

357 Oflhce and Business Equipment

283 Orug

Thrae digit indusiries ranked fram {{op] those industries for which analysts haa most
disagreement about fulure garnings to those for which they had leasl (bottom).

The second question we examined was whether the disagreement among
analysts differed across industries. To test this effect, we first calculated the aver-
age standard deviation in analysts” estimates of growth for firms in each industry.
This result gave us a measure of divergence of opinion of analysts’ forecasts for
each indusiry. We then calcuiated the Spearman rank correlation between the
dispersion (standard deviation) of analysts’ estimates for each industry in one
year with the same measures in other years. When we compared the standard
deviations for June estimates across the 17 industries for 1976 and 1977, the rank
correlation was .63 and for 1977 and 1978 it was .79. The rank cormrelarion be-
tween forecasts’ dispersions for other months was similar. In all cases, the resutis
were statistically significant at the 1 percent level, The industries we examined

' Crichfield, Dyckman, and Lakenishok [4] found no significant pattern when they examined

the same question. They found some tendency for a decrease but not in ail years. The number of
analysts foltowing the firm is fairly constant over the year.
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are listed in Table 4 in order (ftom top to bottom) of those with the greatest
disagreement on average over the three years to those with the least,

The final question we examined was whether the error in the forecast by
consensus of eatnings growth was related to analysts’ uncertainty about eamings
growth. To study this, we used the absolute error in the forecast of growth For
cach company as our measure of error. We used the standard deviation of ana-
lysts” estimates in growth rates as our measure of analysts’ uncertainty. For each
month, we regressed the absolute error in the forecasts of growth against our
measure of uncertainty of analysts’ forecasts. This gave us a total of 36 regres-
stons. 12

The results of those regressions for every other month in each year are dis-
played in Table 5. From the full results, we see that the 7 value associated with
the regression coefficient was statistically significant in each of the 36 regres-
sions. There is a strong and significant relationship between error and uncer-
tainty. The median R-square was .40 with a range from .13 to .77, Although
there was no clear time pattern to the parameters of the regression relationship,
the coefficient on analysts’ uncertainty appeared to be smaller in the last two
months of the year.

VII.  Summary

In this paper, we have explored the characteristics of analysts” estimates of
the growth rate in earnings per share. We have shown that, on average, over a
wide variety of error measures, analysts” errors decline monotonicaly as the end
of the fiscal year approaches. When we partitioned analysts’ error we found that
analysts were accurale in estimating the average level of growth in eamings for
all stocks in our sample. The error in estimating company growth (with industry
error removed) was larger (and in some months much larger) than the size of the
efror due to misestimating the level of industry earnings. When partitioning by
source of error we saw that early in the forecasted year, analysts had a marked
tendency to overestimate the growth rates of securities they believed would per-
form well and to underestimate the growth rate of companies they believed
would perform poorly, We next showed that there is persistent difficulty in fore-
casting growth rates for some companics. If analysts on average have large errors
when forecasting the growth of a company in one year, they are likely to have
difficulty in the next year.

Finally, we examined some characterisiics of the divergence across anaiysts
in their estimates of growth rates in earnings per share. Analysts tend lo have
greater divergence of opinien for the first four months of a year. However, there
is no systematic decrease in divergence of opinion over the rest of the year. Ana-
lysts have greater disagreement about the growth of certain industries. They tend

i2 Regressions were also run between the absotute dollar error in forecast and the standard devi-
arion of analysts’ doltar forecasts, In addition, squared errors were examined. The resuils were con-
sistent with the results described in the text and reported in Table 5. The relationships were not quite
s strong though still statistically significant and were more unstable. For example, when the relation-
ship was formulated in dollar values rather than growth, the median R-square was . 29 instead of 40.
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to disagree more about the eamings of the same industries in different years.
Finaily, disagreement is related 10 analysis™ ervors.
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ABSTRACT

The paper provides am overview of the evidence that bas accumulaied on the
properties of fimancial analysts’ forecasts of earmings. Among the properties ex-
amdued are acemrncy, rationsiity, snd wsefulness for imvestors. The paper evaluates
the evidence and its implications for levestors and researchers and suggests ave-
nues fox further sesearch in the ares.

1. INTRODUCTION

Ne better proof exists for the impoertant role that earnings play #n financial
markets than the handsome livelihood derived by many professionals from the
produclion, analysis, and forecasting of earnings numbers. Investors have a keen
interest in predicting (uture carnings: Stock valuation models commonly employ
some measure of earnings as their major parameter. Earnings-per-share emerges
from various studies as the single most important accaunting variable in the eyes
of investors. Ganedes [1974] provides evidence showing thet the earninps-per-
share number (EPS) has the greatest information content of an array of account-
ing variables. He concludes (p. 49) that “our results seem to ascribe special im-
portance to the information reflecied in the EPS variable, relative to other vari-
ables examined.” fa an extensive survey of hundreds of individual investors,
institutional investors, and financial analysts {Chang and Most, 1980), earnings
forecasts were considered by respondems in the United States to be the most
important expectational data, more importam than dividends and sales forecasts.
Similar results are reported in that survey for the United Kingdom and New
Zealand.

The information cantent of earnings 0 investors was directly tested by nu-
merous studies originating with the seminal work of Ball and Brown {1968).
These studies found that the message contzined in the earnings report is corre-
fated with factors that determine stock prices. Since then, many other studies
have confirmed the key role that earnings play in investment decisions.

* We would like to thank Robert Xaplin and iwo aponymwis refcrees for their helpfed
commeniz,
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The investigation of the properties of FAF is of special interest if FAF ade-
Quately represent market expectations of carnings, in such a case, the examina-
tion of the process by which analysts form their carnings expectations adds to our
understanding of invesior behavior, the operation of capital markets, and the re-
lationship between acoounting information and stock prices.

Several recent studics explore ke relationship between earnings forecasts
made by financial analysts and stock price behavior. The resuits show that revie
sions in FAF and price changes are correlated and that, moreover, investors be-
have as il their carnings cxpectations coincide with those of financial analysts.
Detail and evalyation of these findings are provided in Section 7.

Section B discusses yet another, perhaps the ieast studied, property of FAF:
their cross-sectiona) dispersion. Almost ail rescarch on FAF uscs the mean, or
“consensus,” forecast, withoul giving any recognilion 10 the dispersion around
that mean. The divergence of beliels about future earnings may convey important
information about the uncertainty surrounding future carnings and, thus, the per-
ceived importance of the respettive mean forecast, The cross-sectional dispersion
of analysts” forecasts may represent 2 surrogate for the risk associated with the
firm. Such a surrogate is of unique value to empirical researchers because, unlike
most other risk surrogate estimated from past-series (c.g.. the standard deviation
of the return or the security beta), this on¢ presents an ex-amfe measure of risk,
The measure and its theoretical support, as well as some preliminary resuits, are
discussed in Section B. The Jast section contains concluding remarks and sugges-
tions for furthes vesearch.

Before turning 10 the main issues, \he data sources on earnings expectations
uscd by previous research, their limitarions, and their problems are described in
Section 3.

3. EXPECTATIONAL DATA: AVAILABLE SOURCES AND SOME MEA-
SUREMENT ISSUES

31 DATA SOURCES

The use of expectational data in accounting is fairly new, and, as a resuit,
many researchers may not be familiar with the main sources of these data.

There are three publicly available (although not free) sources of earpings
forecasts that have been used by researchers: the Earnings Forecaster of Stan-
dard and Poor’s (S&P}, the Vafue Line's Investrment Survey, and Lynch, Jones,
and Ryan’s JBES Service. The Value Line's Survey is apparently the most widely
circulated among the three. Other sources, mostly private (forecasts made by
individual brokerage houses, pension funds, etc.), have occasionally been used by
rescarchers.

The Earnings Forecaster 15 a weekly publication by SAP that first appearcd
in {967, The publication lists forecasts of annual EPS of the current year and (if
avajlable) of the foliowing year for about 1,500 companies. The forecasis are
those made by S&P itself and by about 70 other security analysts and brokerage
heuses who agreed to submit their forecasis. upon release. for publication. The
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number of contemporansous forecasts available for each company depends on the
prominence of the company and the time of the year {more forecasts become
available as the ycar progresses); typically, however, two to four forecasts of the
current year's carnings are available around April, for most companies. The
Earnings Forecaster has been used by Barefield and Comiskey [1975), Basi, Ca-
rey and Twark [1976), Gonedes, Dopuch, and Penman {1976], Crichfield, Dyck-
man, and Lakonishok {1978), Ruland [1978), Givoly and Lakonishok [1979,
1980, 1982], Fried and Givoly {1982], and Givoly [1982] among others.

The Value Line's Survey lisis one- to five-quarier-zhead forecasts for about
1,600 firms. The survey has been published weekly since 1971 and provides quar-
terly earnings predictions by Value Line's analysts four times a year for cach
firm included. The Value Linc forecasts have been employed by Brown and
Rozefl {1978], Collins and Hopwood [1980], and Jaggi [1980], among others.

Lynch, Jones, and Ryan, 2 New York based brokerage firm, has available in
both manual and computer-readable form, conssnsus (average) earnings esti-
mates for the current and the next fiscal year for about 1,500 firms. This service
is designated by Lynch, Jones, snd Ryan as 1BES (Institutional Brokers Estimate
System). In its monthly issues, the service inciudes, besides average forecasts
{which are typically based on 10 to 20 different forecasts), the lowest and the
highest forecast as well as the standard deviation of the estimate across forecast-
ers, and other statistics. /BES Service is a relatively new rescarch source. It was
used by Elten, Gruber, and Guhiekin 11981) and is currently being used in sev-
eral research projecis.

Another source of FAF, which has only recently become available w0 re-
searchers, is the fearus Services by Zacks Investment Rescarch, Inc, This data
base contains EPS estimates for some 1,500 companies, with an average of 12
forecasters per company. The estimates, made by over 50 brokerage firms, are
availablc for the current fiscal vear, the next fiscal year, and the next five years.

12 SELECTING A REPRESENTATIVE FORECAST

Almost all studies relying on dsta that consist of more than one forecaster
used mean-forecast rather than individusl forecasis. The use of the mean forecast
is, of course, necessary when individual forecasts are nol provided (as in the
IBES casc). However, there are certain advantages and drawbacks of the use of
the mean forecast that should be considered in interpreting the resuits.

Averaging individual forecasts has the sffect of reducing the measurement
error that s inherent in each individusl forecast, This cffect is achicved whenever
the measurement errors across forecasters are less than perfectly correlated. In
addition, the yse of ndividual forecasts may not be very meaningful for the ex-
amination of time-series propertics when the identity of the individual forecaster
changes over time (as is the case of forecasts made by brokerage firms),

Some aggregate measure of FAF is likely 1o be superior ta most individual
forccasters, particularly if the weight of each forecast{er) is based on past per-
formance and its cocrelation with crrors of other forecasts (for a discussion of
this weighting scheme and an application of the technigue, see Granger asd
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Newbold, 1977, and Figlewski, 1980). Even a simple average may outperform
cach of the individual forecasts when the forecast errors are not highly correlated
cross-sectionally. In fact, much of the concept of efficient markeis composed of
unsophisticated and less than perfectly knowlcdgeable investors relics on the no-
tion of the “aggregate wisdom” ol the market — that is, the superiority of the
copsensus over individual assessments. The fact that a consensus can reflect
“greater than sverage™ knowledge is illustraled by Beaver [1981] in a seemingly
unrelated context—the prediction of outcomes of foorball games. Beaver provides
results that suggest that the consensus of game-score predictions made by staff
members of a daily newspaper (the Chicago Daily Mews} consistently out-
performed predictions made by each of the individus! staff members. This con-
clusion is shared by Zarnowitz [1979], whe, afier investigating forecasts of eco-
nomic indicators, commented, “while published forecasts by ranking practitioners
are often developed with particular skill and care, group average forecasis benefit
greatly from cancellations of individual errors of oppouite sign™ [p. 8).

Some pitfalls in using the mean forecasts should also be recognized, First,
when aggregating forecasts cross-sectionally, the assumption is made that each
represents an updsted, contemporansous prediction; yet, due to problems of data
collection and preparation, some of the forecasts are fess updated than others,
thus rendering the average forecast less meaningful. A second problem arises
from the change over time in the composition of the group of forccasters who
participate in forecasting the earnings of a given firm. This change makes it diffi-
cult 10 conduct a time-series analysis of carnings forecasts.

Finaily, ¢ven if all these measuremeni problems did not exist, the refiance on
the mean forecast might obscure patterns that are present among individual fore-
casters. For instance, adaptive behavior by individual forecasters may not be re-
veated by examining the series of the mean forecast. Bierwag and Grove [1966]
showed that the meen expectation does ot follow necessarily an adaprive process
cven when individuals form their cxpectations adaptively. Similar difficulties lie
in identifying other time-series patterns from data on the means.

4. ACCURACY OF FAF
41 ERROR MEASURES AND EVALUATION BENCHMARKS

The two error measuses that are most widely used in assessing the accuracy
of FAF are the refative (absolute) error of the form |P-A1/A, and (he relative
square error, (P-A)Y'/A, where P and A are the predicted and realized earnings
variables, respectively. The second measure is more appealing because of its
mathematical and statisticai tractability. Furthermore, this measure gives more
than proportional weight to large crrors, a properly consistent with a quadratic
loss {and utility} function.

Which of the error measures is selected may not be important because of the
very high correlation between the measures. However, in fight of the evidence
that FAF produce fewer “outliers,”™ or extreme error cases, than {at least some
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rform of) the nrive models [see Coilins and Hopwood, 1980), one may suspect that the ]
prod use of the square crror as an accuracy messure favors FAF over naive models, r
i o of In evaluating analysts” forecasts, diffcrent benchmarks have been used; one, :
. the no- common to many studies, is the “no-change™ naive model which is usually em- B
. of the ployed in conjunction with Theil's U statistic. This meassre, proposed by Theil i !
"fﬂ:;‘ {1966) for the evaluation of economic forecasts, is defined as
mingly .
wovides e - A2 h
© by staff U= ..!..E}:'_.__f'_)._.._ %
ly oul- 2,\12 i ;
xis con- i i3
_O_f o where P; and A; arc, respectively, predicted and actual growth in carnings of firm
itioners i. When predictions are perfect, U = 0; when predictions are “no-change,” U
benehit becames |, The vatue ), thus, serves as s benchmark for the performance of
FAF. A smaller-than-1 U-value for FAF means that FAF outperform a naive no-

1, First, change prediction model. Some studies relied exclusively on Theit’s U for evalu-
st each ating FAF; others used more sophisticated models that generally belong o four

of data groups:

‘0:’:‘32 (1) Submartingele (random walk pius drifi);

'm who {2} Box-Jenkins models (models that exploit the serial correlation of 1he time- g
it diffi- e

{3} index Model {3 model that relates the earnings of the individual company

10 » market-wide index of earnings); and
ance on
al fore- {4) Management forccasis.
4 be re- The first two models were found by recent studies 1o represent quile ade-
(il qualcly the time-series behavior of annual carnings [see Afbrecht, Lookabill, and
Provess McKeown, 1977, and Watts and Leftwich, 197711 Quarierly carnings, however,
Jties lie appear to follow an autorcgressive process with seasonal and quarter-to-quarter i d
components: this process can be formulated as a Box-Jenkins modet [see Brown 4 T
and Rozeff, 1977; Foster, 1977; and Griffin, 1977]. i1 :
The use of the Index Model is supported by the relationship that was found 5
beiween the firat differences in individual company carnings and the average of
the first differences in earnings acrass all firms (see Ball and Brown, 1968; and
Gonedes. 1973). i
ceuracy The studics that ¢xamined the accuracy of amalysts vis-3-vis management '
relative forecasts were interesied primarily in the incremental value of the latter to inves- :
carnings tors. These studies provided, however, additional evidence on the performance of ) 1
¢ of its analysts. Our concern in this context is whether the forecasting power of analyss i
€ more can compensate for the better knowledge that management is presumed to pos-
1adratic sess aboul its cwn company.
i of the i s
svidence * In fact, a5 & general represeatative firm-model, the submariingnle was found 1o perform as well R E
st some s the fiem specific Box-Jenkins modkls in describing the time-series characteristics of snnual earnings i
{see Albrechi, Lookabill, and MeKeown, 1976]. a1
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41 EMPRICAL RESULTS

Rescarch on the accuracy of FAF has becn surprisingly inconclusive, While
several studies conclude, perhaps counterintuitively, that analysts’ performance is
only as good as naive models, others claim that analysts’ predictions are signifi-
cantly more accurate than naive models. Of course, the diversity of the naive
models might be the cause of this discord; yet a closer look reveals that agree-
ment or disagrecment between the conclusions of individual stadies do not appear
o be correlated with the particular models tested. Moreover, as pointed out ear-
tier, it is uniikely that the conflicting conclusions are due Lo the use of differcnt
error measures by different studies. Before commenting further on possibie
causes for this inconclusivencss, a short review of the results is presented below.
Some of the studics cited contain work that relates 1o other properties of FAF.
However, only the findings concerning accuracy are discussed in this section.

The first comprehensive study on the accuzacy of FAF is that by Cragg and
Malkicl ]1968]). Forecasts of five-year growth rate in earnings, made by five in-
vestment houses for 18S companies in the two years 1962-63, were confronted
with two sets of naive models, one predicting no change and the other a change
equal 1o past change. The tests led 10 the conclusion that “forecasts based on
perceived past growth rates . . . do not perform much differently from the
{FAF] predictions™ {p. 77]. This conclusion does not square well with the notion
of rationzl investors, since it suggests that the costly acalysts’ product is not su-
pesior 16 s practicaily costless prodoct. Indeod, Cragg and Malkiel were not ap-
parently at case with their own findings, s0 they recommended that caution
sbould be exercised in inerpreting the results because the period might be “atyp-
ical”™ and “only a few firms were able 10 participate in the study” [p. 83].

Cragg and Malkiel's conclusion was reaffirmed, nonetheless, & fow year
fater by Elton and Gruber {1972], who evaluated annual earnings farecasts made
by anelysts in a large pension fund, in an investment advisory service, and in a
iarge brokerage house. in the three years examined (1962-64), they found no
significant difference in accuracy between the best asive model {an exponential
smoothing model) and cach of the three groups of analysts.

Later studies reported somewhat different results. Barefield and Comiskey
[1975) examined mean forecasts for 100 companies in the years 1967-72 and
showed (using Theil’s U) that FAF outperformed the no-change model. Further-
more, FAF's superiority was more pronounced in years characterized by a tarn-
ing point in the earnings trend. Using 8 more elaborate research design, Brown
and Rozefl [1978] tested the performance of Value Line forecasts for one to five
quarters ahead for 50 randomly sclected firms dusing the period 1972-75. These
forecasts showed a lower relative absolute error than a company-specific Box-
Jenkins model and seasonal martingale and submartingale models (Brown and
Rozefl used nonparametric tests in their design). The superiority of FAF, how-
ever, declined as the forecast horizon was shortened.

Collins and Hopwood [1980] designed a muitivariate analysis of variance
which corrected for the apparent dependence in repeated samples of the same
companies over time and for the possibility of a random rejection of the null
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hypothesis in seperate individual samples. The authors evaluated the performance
of Value Line earnings forecasts, one, two, (hiee, and four quuricrs shead, made

v hike for 50 companics a1 the beginning of each of the 20 quarters in 1976-74. They
“mance is ) compared the accuracy of FAF with that of seversi Box-Jenkins models.®
“¢ signifi- . Value Line predictions were more accurate than the competing models. The
‘he naive : mean relative absolute error of Vaiue Line one-quaricr-ahcad forecasts was 10
"1t agree- percent, while the error produced by the best mechanical model was 15 percent.
» appear The longer the forecast horizon, the more marked was the difference in accuracy
t gut ear- in favor of the analysis. Collins and Hopwood also found that Value Line predic- .
different tions produced fewer and smaller extreme ecrors, pointing to the ability of ana- i
possible lysts to incorporate evidence on changing economic situations. !
~d below, In 2 mare recent paper, Fried an Givoly [1982] reported on the accuracy of o
of FAF. annual EPS estimates of analysts relative to that of two neive models: a modified
sction. version of the submartingale process and the index model for first differences in
ragg and earnings.* The resuhts, which were based on about 100 mean forecasts in cach of
oy five - ; the 11 years 1969-79, showed FAF to be, on average, more accuriie than the two
mitonted i competing models: The mean relative absolute error over the tesied period was
a change ; 16.4 percent for FAF, significantly lower than the mean error for the modified |
based on ; submartingale and the index model (19.3 percent and 20.3 percent, respectively). 1.
‘rom the These resuits, like thoae of other recent studies, are in conflict with the find- o
ne notion ’ ings of the carlier studies by Cragg and Malkiel [1968] and Ehon and Gruber |
$ not su- ; {1972]. Several explanatioas for the conflicting findings might be suggested. A
s not ap- First, Cragg and Malkiel's study used predictions of five-year growth rates rather "
caution than the more common forecasts published by analysts which are made for onc ot
* e atyp- year. It is possible that analysts are more trained and capable in predicting short- 5
43, term changes in earnings. Factors such as new conteacts, acquisitions, labor dis- * i
W *ears putes, and personpet shufles, (0 which nsive models are “blind,” are properly
H de incorporated in FAF while long-term trends are quite adequately captured by :
and’in a Past patterns. i
ound no Second, Cragg and Malkicl's results are subject to serious measurcment er-
-anential rors. The definition of the carnings variable was not uniform across forecasters
sampled by their study: some used reported carnings; others used their own esti-
“omiskey mate for “normalized” earnings. As a resylt, it is difficult to interpret and ana-
12 and lyze the forecast errors. !
Further- Like most of the studies on FAF, Cragg and Malkiel {1968] and Ehon and l
v & turn- Gruber [1972] used forscasts relating to a Tew yeary only. Cragg and Malkicl ' '
1, Brown {
4e 1o five . ) : ]
5. These m‘h-lmnmnmmmdm{IMWyndmﬂyﬂlﬂmdm i !
aeder moving avernge and seasonal moving average and {2} s seasonally differcnced first-order aute- i
fic Box- regressive and seasonsi moving aversge madel. The seloction of these models was guided by the find- g
awn and ings of the research on the time-acrics bebavior of quarterly camings. In particulur, the first enodel A4
F. bow- was found 10 be well specified by Griffin [1977], while the socond and 1he third modchs were advo- g;] o
cated by Foater {1977}, and Brown and Rozefl [1978}, respoctively. RN N
, 4 The first model was the sibmartingale for most years. howeeer, in years following large flectu- 5 M
vanance ations in csrnings, an exponeslisl smoothing procsss was employed ss the predictor; this was done in K z
he same light of Whe findings by Brooks aud Buckmatter [1976]) of s mesn-revarting behavior of exrnings in A
the nul the perind immediately fotlowing barge deviations of the earnings from their “norm.” '; }
Pl
I
|
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examined forecasts made in 1962 and 1963, while Elion and Gruber uscd fore-
casts made in the three years 1964-66. It is conceivable that both the relative and
absolute accuracy of FAF vary over time. Conclusions drawn from only two or
three years of forecasts are subject 10 a considerable amount of noise. There are
some indications that the perfarmance of FAF relative to naive models is indeed
time-dependent.*

A relatively long time series of FAF, 11 years, was used by Fried and Givoly
{1982]. Although the accuracy of FAF was found in that study 10 be, on average,
greater than that of two widely used naive models, FAF were outperformed (al-
though nol significantiy) by the naive modcls, in two of the 31 years, and in thres
other years their superiority was not statistically significant. This pattcrn suggests
that the reliance on shori time series may lead to unwarranted conclusions. Con-
sidering the fect that all recent and methodologically more careful studies
reached basicaily the same result, it is safe 1o conclude thaz, at least during the
19705, analysts appear to outperform aaive models that are based only on pest
history of the earnings series.

Most of the rescarch on FAF accuracy suffers from severa] methodological
flaws, which might explain, in part, the incenclusive nature of the carly research
on the topic. First, when an array of naive models it pitted against FAF, there is
always a possibility that, even iF the naive models are inferior, one of them would
outperform FAF by a mere chance, particularly when the time period examined
is short, Second, the null hypothesis in all studies was that FAF performed no
better than naive models, Had the null been that FAF performed better than
naive models, most tests wouid likely bave been unable to reject that null hypoth-
esis. In addition, the data base used by these studies, particularly the later ones,
was susceptible to measurement errors, such as inconsistent definisions of vhe
carnings variable in the expectational data and the actual carnings date {fully
diluted vs. primery earnings-per-share, inclusion vs. exclusion of extraordinery
items, elc.).

With respect to the compsrison of FAF with management forecasts, all stud-
its point to a slight and mostly insignificantly odge to management forecasts.
Basi, Carey, and Twark [1976] reported that the mean absolute percenlage fore-
cast error during the years 1970 and 1971 was 101 percent for management
forecasts compared to 13.8 percent for FAF (the data scurce for analysts’ esti-
mates was the Earnings Forecaster). In a follow-up siudy based on the years
1970-73, Ruland [1978] reached the same conclusion concerning the parity be-
tween the two types of forecans. Similar resuhs were also derived by Jaggi, Im-
hofl’ and Paré [1980) who examined the accuracy of management forecasts vs.
FAF for the periods of 1971-74 gud 1971-77, respectively.

The finding of a parity between the forecasting performance of analysts and
managers is not surprising congidering the similar information set and the contin-

4 Brown and Rozefl [1973], for imtence, concladed that Yalue Line predictions are beier than
Box- Jenking forecants. Yet, s wes poimted out by Abdel-khalik and Thompson {19771, the patiern of
Value Line tuperiority over Box-Jenking is stroagly temporal with only two out of the four years
examined by Brown and Roreff sxhibiting significant resuits.
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uous dissemination of “inside™ information from managers to analysts (the forces
behind this transfer of information were documented and analyzed by Lees,
1983).

The gencralizability of the studies on the performance of management fore-
casts is questionable since sll management forecasts used by these stodics were
voluntzry. Presumably, management is not likely 10 reveal publicly its own earn-
ings estimates unless it assigas them & high degree of certainty. As a result, the
comparison between FAF and voluntary management forecasts is likely to be
biased in favor of the latter.

Ancther problem that has not been soived satisfactorily by any of these stnd-
ies is the timing of analysts’ forecasts. While the exact date of the disclosure of
management forocasts is & matter of public record (the forecasts are usually
made as part of & press release), the determination of the timing of FAF is less
precise. At least three pertinent forecast dates may exist: the date on which the
forecast was finalized and relessed 1o preferred clicats; the date on which the
forecast was released to afl clients; and the date on which the forecest is first
published in the S&P or Value-Line publications. The times between these three
dates arc not trivial and in fact might be exploited by privileged clients [sec, for
example, Abdel-khalik and Ajinkya, 1982]. While the first date is the most rele-
vant for evaluating the performance of FAF vis-d-vis competing prediction mod-
elg, only the latter was available to, and therefore used by, the above studies. The
performance of FAF was, thereloce, underestimated by these studies, since in
many instences, there existed other, more updated, vet still unpublished forccasts
which were likely to be better than those available to the studies.

!f a proper allowance were made lor the gap in timing between management
and analyst forecasts, the slight cdge found for management forecasts might have
been completely crased,

5. RATIONALITY OF FAF

Muth's [1961] criterion for rationality states thai expectations should be
generaied by the same stochastic process that generates the variables to be fore-
casted, Most tests for the Muthian hypothesis, however, have employed 2 some-
what weaker condition, namely, that expectations fully reflect all the information
in the past history of the forccast variable. This implies that the rational forecast
cannal be improved by studying past forccasts and realizations.

The issuc of rationality of earnings expectations is imporiant since it is di-
rectly related to the cfficiency of the stock market. Evidence of rationa) earnings
forecasts would be consistent with both the inding of stock market efficiency and
the important role of earnings in stock valuation. Findings of irrational forecast-
ing by analysts would be inconsistent with stock market efficiency unless cither
FAF do not represent the true market cxpectations or earnings expectations do
not play the role envisioned for them by the various valuation miodels.

Several testable implications of ke rationality assumption exist: rational ex-
pectations should be unbiased and the most accurate, and the time-scries of fore-
cast errors should be senially uncorrelated. In general, all possible extrapolations
of the time-series of the variable, and utilization of the cross-sectional relation-
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ship between realized earnings across companices, should be embedded in the fore-
cast. All these implications mean, in esscnce, that no systematic improvement of
the forecasts can bc made by studying the past series of forecasts and
realizations.

The concept of rational expectations has recently become the underpinning
of many economic models. It is thercfore not surprising to find major research
efforts in the empirical evaluation of the degree of rationality in the cxpectations
of economic variables. In particular, the manner by which inflationary expecta-
tions are formed has been examined by various studies through the use of Living-
ston survey data {see for cxample, Gibson, 1972; Pyle, 1972; Cargill, 1976;
Lahiri, 1976; Figlewski and Wachtel, 198¢; and Ahlers and Lakonishok, 1983],
The main conciusion that emerges from this research is that economists” expecta-
tions are not fermed in a fully rational manner.

The increased availability of carnings expectation data has stimulated re-
search on the rationality of earnings expectations. This research is discussed
below.

5.1 SYSTEMATIC ERBOR OF FAF

Various tests have been employed for assessing the degree of systematic er-
ror {bias) of carnings forecasts. A common procedure involves estimating a re-
gression® of the form

A=a+ P+ (£4]
where A is the realized earnings (or earnings growth), P is the predicted ¢araings
{or carnings growth), and v is a random crror with a zero expectation, Then, the
nuf} hypothesis o« = 0 and § = 1 is tested. Failure 1o reject the null hypothesis is
coasistent with an unbiased predictor. This test has been employed for aasessing
the rationality of inflationary expectations [see, for example, Fama, 1975;
Frenkel, 1975; Friedman, 1979; Figlewski and Wachtel, 1931; and Ahlers and
Lakonishok, 1983] exchange rate cxpectstions [see Fama, 1976; and Agmon and
Amihud, 1981}, and stock market expectations [see Lakonishok, 1980}. Another
approach for assessing bias and maccuracy is the decomposition procedure, devel-
oped by Theil [1966], and Mincer and Zarnowitz [1969], whereby the accuracy
of the forecasts, measured by the mean square crror, is decomposed into the fol-
lowing structure:

L2 - A= B - A2+ sp ~ 02 + (1 — D} @

where | denotes the observation index, F and A are the means of P and A, s

denotes standard deviation, and 1 the correlation coefficient between A and P.
In expression (2) the error is decomposed into three componenis so that the

relative magnitude of the systematic error, the first two terms in the righthand

* The regression can be setimated from 4 time series of company carnings of from contempora-
steous cross-sectional dats.
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n the fore- side of the expression, can be assessed. When (in equation (1) above} @ = 0 and
* catof 8 = 1. these two terms disappear.
.+ and The bias clement has been evalusted in the literature 21so through other
related measures such as the averags ervor, i, B - A, or (he relative frequency
derpinning of cases of underestimation or overestimation.
v rescarch The studies by Crichfield, Dyckman, and Lakonishok {1978], Givoly [1982].
pectations and Malkiel and Cragg [1980] used the regression in {1} to assess the bias of
¥ cxpecta- FAF. Using mean forecasts (of carnings growth) from the Eornings Forecaster,
- of Living- Crichfield, Dyckman, and Lakonishok estimated the cocfficients over a cross sec-
-gill, 1976: tion of FAF made for 46 companics for cach of 10 years 1967-76. The coeffi-
ok, 1983). cients averaged over the years were, in general insignificantly different from theic
-y expecta- hypothesized values {H,: a = 0, # = 1), However, the values of o were mostly
negative and the valucs of § mostly above 1. These values suggest that FAF are
wiated re- “smoother™ than actual trends: they exhibit an upward bias in predicting rate of
discussed growlh in carnings in years with below-average growth rate and downward bias
in prediciing years with above-average growth rate, but overall the average lore-
cast was not significantly different from the average realization. A similar finding
is also reported by Malkiel and Cragg {1980] for five-ycar carnings growth pre-
i dictions made by several investment firms in the years 1961-69.7
ematic er- Testing the unbiasedness hypothesis through a cross-sectional test raises two
sting a re problems. First, conceptuslly, earmings expectations are formed for ench individ-
val company. An unbinsedness in a cross section of companics does not nRecessa-
143 rily suggest rational (unbizsed) expectations witk respect 1o all or even most
1 earnings companies: It is conceivable that earnings expectations of individual companies
Then, the are biased in different directions so as to produce an unbiased average. Second,
pothesis is statistically, in a cross-sectional test the forecasts made for differeat companies
- g+ <sing are viewed as a random sample of forecasts. However, vealizations of carnings
. F15; growth are known to be correlated with marketwide factors so 38 to induce 2
hlers snd cross-sectional dependence of the contemporancous forecast errors. Onc way to
gmon and circumvent the statistical problem of a cross-sectional dependence of the crrors is
", Another to derive the cocfficients” estimaie as an average of the estimates produced by the
ire, devel- yearly cross-sectional regressions,
* accuracy A study by Givoly [1982] estimated the coefficients o and 4 from a time
¢ the fol- serics of mean earnings forecasts made for individusl companies {the mesn of
different contemporanecus forccasts was used as the basic observation) and from
individual forecasts for the same company made by cach individual forecaster
@ over time. Although the typical time series was short (8-1F years over the peried
1969-79), the resuits for the (about) 50 companies examined showed that FAF
were upbiased, The joint hypothesis « = G, 5 == 1 could not be rejected for the
and A, 5 vast majority of companies and for all (he forccasters that were examined.
«and P, Crichfield, Dyckman, and Lakonishok [1978) assessed the bias through
3 that the Theil's decomposition. They found that, on average, only 18 percent of the mean
righthand squared crror in the prediction of carnings growth coudd be awtribuied to the
oRtempaa-

' The number of panicipating firms was act disclosed. but they represent a subsample from 2
sample of § 78 companics.
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systematic crror. Out of this proportion, 13 percent stems from level bias and §
percent from regression bias,

Despite its statistical insignificance and the fact that its direction may
change over time, there is an accumulation of cvidence that some upward bias is
present in FAF. Barcfield and Comiskey [1975] reported the results for analyst
forecasts made in the years 1967-72. Out of the 600 forecasts examined, 382
exceeded actual, 207 were below actual, and 1 were cqual to the actual carn-
ings. A similer tendency W overestimale earnings was also found, not surpris-
ingly. among managers by McDonald [1975]. Fried and Gively {1982) reporied
the average relative error (considering sign) of about 1,200 mean forecasts made
in the years 1969-79. The average error {realized value less prediction) over time
was significantly ncgative (indicating an upward bias), although in five of the
eleven years the error was positive.

1t is interssting to compare these findings with the performance of forecasts
of other economic vasiables, Mincer and Zarnowitz [1969] presented accuracy
statistics for several sets of business forecasts of levels of GNP, consumption,
plant and equipment outlays, and industrial production. In most cases, the statis-
tical tests led 10 the rejection of the joint hypothesis o = 0, 8 = 1. This result
was accounted for Inrgely by tevel bias, and the preponderant biss was an under-
estimation of consumption and of GNP. Theil's decomposition revealed that the
residual variance component accounted for most of the crror.

Ahlers and Lakonishok {1983] investigated the performance of economists’
forecasis of ten important macrocconomic variables over the 32 vears 1947-78.
Two forecasting horizons were examined, six months and twelve months. The
joint hypothesis & = 0, 8 = | {or change predictions was rcjected in 17 of the 20
{10 x 2) cascs. Ahlers and Lakonishok's results concerning inflation forecasts are
in accord with several earlier studies [see Turnovsky, 1970; Pesando, 1975; Gib-
son, 1977; and Figlewski and Wachtel, 1981).

1t is instructive to note that whils there is a downward bias in forecasting
general economic variables, no significant bias could be detected among FAF.
This might be a result of the degree of specialization of analysts in the history of
the companies whose earnings they predict, in contrast to the wider scope of the
cconomists’ task. To be syre, this is merely a conjecture.

The importance of the unbiasedness property 10 the overall quality of FAF
should be put in & proper perspective. Given the rescarch on the time-serics be-
havior of carnings, cven a very naive model, whereby the expected change in
carnings is equal to some deterministic growth element based on past growth,
may produce unbiasod predictions. However, there are good reasons to believe
that FAF are baied on more than mere extrapolation of past reslizations: as
mentioned in Section 4, FAF were found to be more accurate than naive models
al wrning points, suggesting the employment of exogeneous information. indeed,
Fried and Givoly [1982] showed that FAF contain autenomous information not
captured by both the time-series submartingale model and the cross-sectional in-
dex model of earnings. In another study, Abdei-khalik snd Ajinkya [1982] pro-
vided evidence suggesting that analysts possess inside information. The finding of
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biag and 5 unbiasedness of FAF thus indicates the proper processing and analysis of infor-
mation beyond that contained in the past time serigs.
::1:1]':;?‘._’ £.1 INCORPORATION OF AVAILABLE INFORMATION
:::;:fia;?; A simple way 10 test whether forecases fully incorporate available informa-
«ctus] earn- tion i to regress the forecast errors on specific data that were available 10 the
a0t surpris- forecasters. One easily available piece of information that a rational forccaster
52J reported {shoujd e(?nsidcr is his previous forecast error. To test whether FAF lully exploit
ecasts made mformautm on p{ash errors, current errors could be regressed on past errors,
) over time Givoly {1982} estimated a regression of the form
v five of the Pl_Al-a+b(Pl—|EAt“l)+q
using both time series (of individual companies and individual forecasters) and
of forecasts cress-sectional versions, for a sample of about 6,000 annual carnings forecasts
ed accuracy made over 11 years (1969-79), The hypothesis 2 = 0 and b =0 could not be
onsumption, rejected: In most regressions the coefficients were very smal) and insignificam,
4, the statis- This result suggests thet the information contained in past forecast errors is fully
. This result utilized in forming predictions of future earnings.
18 an under- A broader test of expectations rationality is whether the forecasters effec-
ted that the tively incorporate aif historical information available. Apparently, it is unfeasible
) to test whether a particular sct of carpings expoctations incorporate all the infor-
" economists’ mation that can be deduced from the earnings time series. However, more limited
ars 1947-78. tests were conducted by Malkiel and Cragg {t980] and Fried and Gively {1982},
+ nonths. The Malkiel and Cragg found no consistent combination between information on
17 of the 20 historical growth rates and analysts’ forecasts that could be used to make better
for--asts are one- of five-year-ahead carnings predictions. These results led to the conclusion
v 5 Gib- that “there Is no systematic relationship between historical and realized growth p

that is not directly incorporated into the forecasts.”™
Fried and Givoly conducted a test on the degree to which analysts™ forecasts

wonong FAF. exploit the time-series properties and the cross-sectional relationship of carnings
he history of #s captured by following 1wo naive prediction models:

scope of the @ Py~ Ayt

lity of FAF and

y ::_!;mu . () Py= Ay + o + BdAy
»d change in where ty is the arithmetic average past growth in EPS, « and # regression pa-
past growth, rameters, and AAg,, is the change in the market carnings {represented by S&P's
a5 1o believe Composite 500). The models, the submartingale? and the index model, were
alizations: as found to represent the behavior of the individual firm'’s earnings (sec, for exam-
naive models ple, Gonedes, 1973; and Albrecht, Lockabill, and McKeown, 1977].
tion. Indeed,
w;::_g::[ ':: * The submartingale model was replaced by a mean reverting model (exponential smoothing) in
rsect

a [1982] pro-
The finding of

JREUUN . WY

years that foliow a large fluctuation in carnings. According 10 the findings of Brocks and Buckmasier
[1976]. thote years' sarnings behave diffenently. The parazerers of the exponeatial smoothing model
used heee were thase selected by Prooks and Buckmaster,
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The partial correlation between actual earnings and the naive model’s pre-
diction, given FAF, measures the cxtent to which FAF exploit the information
comained in the past earnings series. The reported conditional correlation coeffi-
cicnis were very small and ot significamly different from zero. This finding sug-
gests that analysis fully exploil at Jeast those time-series and cross-sectional
propertics of the carnings serics that are captured by the two frequently used
prediction models.

The resulis so far are consistent with FAF being formed in a rational man-
ner. This finding is of interest since sarnings expectations, including FAF, play
an important role in stock valuation, The result would be even more relevant if it
were established also that FAF serve as a good proay for the vnobservable “mar-
ket” expectation of sarnings; indeed, there is some supportive cvidence for this
¢ffect, which will be described in Section 7.

6. THE TIME-SERIES BEHAVIOR OF FAF

Understanding how information is put together to form an estimaie of future
carnings it important becaose markel processes are typically very sensitive 10 the
way expectations arc influenced by the actual course of events. Furthermore, it is
often necessary (o make predictions aboul the way expectations would change
when cither the amount of available information or the struciure of the system is
changed.

The study on the time-series behavior of FAF is related also 1o the time-
scries propertics of quarterly and annual earnings: The behavior of FAF may or
may not be consistent with the observed time-series pautern of carnings with im-
plications for both the validity of the time-series studies and Lhe degree of ration-
ality of FAF.

The empirical evidence on the time-serics behavior of FAF is scam, due ap-
parently to 1he unsvailability of long cnough time scries of carnings estimates.
The modet that has been nlmoet exclusively examined in this context uses the
adaptive expectations. Under the adaptive specification, expectations arc revised
50 as to incorporate that portion of the most recent forecast error that is consid-
cred permanent. The adaptive model has been used extensively in the economic
literature to describe the formation of expectations concerning future behavior of
variables such s the inflation rate [see, for example, Solow, 1969; Mussa, 1975;
and Nerlove, 1958] or permanent income {see Friedman, 1957). There is empiri-
<al support for the netion that inflation cxpectations, for example, are formed in
an sdaptive way [see the evidence provided by Turnovsky, 1970; Lahiri, 1976
and Figlewski and Wachtel, 1981]. Depending on the underlying gensrating pro-
cess of the predicted variable, adaptive expectations represent rational expecta-
tions in the Muthian sense.?

The adaptive mode] can be formulated as

Py = Pyee) = 8g + 8j(Aj—) — Py—) + u

* Murh [1960] has shown that expectations formed adaptively arc aiso minimum-crror varinnce
forecasty, .., rationsl, il the waderlying process is » random walk with noise.
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i
E wel's pre- Under the null hypothesis of adaptive behavior, the constant term is zero and the i
Ur tion slope coeficient falls between zero and one.
| ion cocffi- Brown and Rozeff [1979] tested the bebavior of revisions in FAF of quar-
5 wding sug- i terly earnings. Their sample consisted of S0 Valuz Linc firms and five years of
b wsectional ; quarterly forecast data [1972-76]. They cxamined the revision made in the EPS
| ntly used i forecast for the remuinder of the year following the reicase of, separately, the
i first, second, and third quarters earnings reports. For each quarier, the above
nal man- regression way estimated for the croas section of companies. In all three cases, a
| AF. play significant portion of the analysts’ forecast revision was expleined by the most
‘ ‘evant if it recenl one-quarter-shead forocast. Consistent with the adaptive expectation
' ble “mar- model, the estimated regression intercepts were small and largely insignificant,
| e for this while the slope coefiicienss were significant and fell within the range 2er0 10 one.
Interestingly, the siope cocfficients for the three quariers were not the same:
0.70, 0.28, and 0.57 were observed for quarters one, two and three, respectively.
It is difficult to draw conclusions from \his finding about the reiative degree of

content of the three quarters. First, as the authors pointed out, differing coeffi- f

- of future i cients could occur if the quarters are not equally difficult to predict; that is, the b
ive to the i adaptive coefficient is a function not only of the important assigned 10 the recent
more, it 18 ’ error but also of the unpredictability of the next quarter. Second, the sample %
d change 1 covered only five years, If the sdaptive behavior varizs over time, a sample that 5
system it covered only five years might not be representative. If the adaplive coeflicient is 1
. also firm unique, the cross-sectional tests that were conducted by Brown and i
the time- Rozeff are not very meaningful, These Limitations may aiso explain the small
F may or portion of the total variance that could be explained by the adaptive model.
with im- Abdel-khalik and Espejo [1978) examined the manner by which forecasts of
of ration- annusl EPS gre revised in the wake of the release of each of the quarterly re-
ports. They expressed the relationship between the revision in the estimate of
. .- BP EPS and the prediction error in forecaning the last quarter through the following
stimates. model: :
uses the .
¢ revised Fay = Fq—1,y = gD ¥ %y i
's consid- where g is the quarter {q = 1, .., 4), y is the fiscal year for which the forecasts 3
sconomic are made, Fgy is the forecasted annual carnings per share made at the end of 4
bavior of quarter ¢ for ywy.ﬁkmfomﬂmforqmrtuqofmry,.\is "+
s, 1975; the adaplation cocfficient, and u is & random errov. il
s empiri- Three alteraative hypotheses concerning the way the quarterly prediction er- fi
‘:1!‘“]”:723 tor, D, is preceived by investors were examined: '
ti;:gpro: {n ngﬁquWMnodmmthefwndmemﬁnm_g
expecta- quarters. In this case, the revision will be in the magnitude of DY, and A is

hypothesized 10 be equal 1o one,

(2) The same patiern set by DY is expecred to continee: In this case, the revi-
sion will be larger than DY, and A, is, therefore, bypothesized to be greater
than ong, reflecting se adaptive Behavior,

) D§ is expecied 10 be compensaied for in viher quasiee so that the entire ) !

7 variance yéar will be “normal.” In this case, there will be a revision in & direction

opposite 10 that of DY, aad Ag is hypothesized to be smaller than one.
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The empirical test was based on a random sample of 100 industrial firms
from those appearing in Value Line Investment Survey in the four quarters of
1976. The results showed a clear adaptive behavior of FAF: The coefficients of

were significantly above onc in ali three quarters. *® This conclusion is consis-
ient with that of Brown and Rozeff {1979] who examined the behavior of quar-
terly forecasts: both studies found that the error in one quarter is perceived to
conizin a permanent comporent, thus inducing analysts o tevise their forecasts
for the new quarter, or for the remainder of the year, in the same direction, This
pattern in FAF revisions is consistent with the time-serics propertics of guarterly
carnings, indicating the wtilization by analysts of information on past behavior of
quarierly earnings,

The findings by Brown and Rozefl {1979} and by Abdel-khalik and Espejo
[1978] relied on cross-sectional tests. However, the time series of earnings may
vary seross companics, and thercfore earnings forecasis of different companics
are likely to {and, in the case of rational forecasts, must} be formed according to
dilferent processes.™ Furthermore, even if the process of expectation formation
for all firms is adaptive, the coefficient of adaptation may vary across firms.
Givoly [1982] tested the relationship between the formation by analysts of an.
rual earnings forecasts and the Iast annual prediction ecror, through & time series
over the years 1969-79. The tests were conducted for individual companies (with
the mean forecast, computed over different contemporancous forecasts, serving ai
the basic observation} as well as for individual forccasters.

The results suggest that in the vast majority of the companies the adaptive
expectation model adequately represents the process by which forecasts of annual
earnings are formed: The R* values were high {an average of 0.622), and the
adapiation coefficients significant, between 0 and | in most cases. It is instructive
to note, however, thai the hypothesis of equality of the adapuation coefficients

* The fotlowing multiverinte model was used by Abdel-khalik and Expejo [1978] 10 test their
hypotheses:

- = 1 +
Fy = Ay = MB) + 202 + A,0) + &

where Fy is the forccasted annual EPS st Lhe beginning of the year, A, the realizod annual EPS, and
D, the prediction error in forecasting the EPS of quenter i This muﬂé was derived recursively from
the univariate model described in the toar of this paper. Abdel-khalik and Espcjc icsted each of the
A's against the null hypothesis A = 0 rather than against Ho: A = | this point was correctly made by
Brown, Hughs, Rozefi, and ¥anderweide (1980). whe aiso contended that for econometric ressons,
the univariate rather than the multivariate modet should be tested. Nonetheless. the validity of Abdel-
khalik and Espejo’s findings was not impaired by this critique. This point is convincingly made in
Abdel-khalik’s comments [1980],

“ In a recent methodologicst paper, Abdel-khatik [1982] examined the economeiric propertics
of the yaivarintz and the multivariate model discussed in Abdel-khalik and Espejo {19768] and in
Brows ¢t al. {1980]. He showed that both formulations had mode] specification amd cstimation
problems 1hat resulted in overfisting the models. Furtbermore, be demonsteated that the R* of both
modeis had considerably overstated the effect of the quarterly prediction errors on the revision of
amugl ezrnings forecasts. Despite the apparcat mode! overfitling, the correct effect of quartery pre-
diction error was still significant.
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art " firms among different companics was rejected. Similar results were reported for the
v rsof adaptive cocfficients of individuz) forecasters,
Bicients of The study of the formation of analysts’ forecasts is in Hs infant stages. The
1 i cOnsis- consistency that FAF revisions show with a simple adaptive mode! does not mean
' of quar- the model is 1the most appropriate to describe the formation of analysis’ forecasts
-reeived to of earnings. More claborate models may be examined. Furthermore, in the study
- lorecasts of the time-series properties of FAF, there is a need for a theoretical framework,
tion. This similar to that developed for the formation of inflationary expectations [see, for
7 quanterly example, Cukierman and Wachtel, 1979: and Brunner, Cukierman, and Meltzer,
| ehavior of 1980]. Such a framework would consider clements such as the joss function of
the individuai analysts, the time-series behavior of earnings, and the extent and
nd Espejo reliability of exogeneous information available to analysts.
’;’fw:‘;‘; 7. FAF AND STOCK PRICE BEHAVIOR
mﬁ;: The relevance of the sesearch on FAF and ils most interesting implications
o8 firms. stem. 10 a large extent, from the assumption that earnings lorecasts by analysts
fan are actually used by market participants. There is a considerable body of “cir-
st of & cumstantial” evidence 10 suggest that this is indoed the case: Earnings forecasts,
ime sceics annual and sometimes quarterly, arc disclosed by all major brokerage houses;
nies (with many clients are ready to pay for forecasting scrvices; and at least three orgasni-
serving as 2ations, S&P, Lynch Jomes and Ryan, and Zacks and Co., issee a periodical
. summary of contemporaneous forecasts made by diffcrent analysts for 8 large
: adaplive number of companies.
of annual Whether investors utilize the information conveyed by FAF is an empirical
}, and the Question. Several studies have examined the smociation between earnings fore-
"o cuve casts and stock price behavior. The focus of these studies has varied, yet their
Ot..lents conclusions scem ¢ have the same tenor: Stock price mavements are correlated
with earnings forecasts and their revision thereof, issued by analysts. This section
o text their presents and discusses (hese findings.
11 THE INFORMATION CONTENT OF FAF
1ol EPS, and An carly study by Niederholfer and Regan [1972] analyzed the relationship
ssively from between the error of analysts in predicting the earnings for 1970 and the per-
onch of the formance of the respective stocks. Two groups of 50 stocks each were selected,
Ay made by one consisting of those with the worst stock market performance {lowest return)
:’;‘ dm and the other of those with the best perfosmance during 1970. The analysts can-
gly made in sistently underestimated (in 89 percent of the cases) the carnings of the top firms
) and gverestimated the carnings of alf the firms at the bottom; in other words,
it propenies earnings predictions formed by analysts seem 10 be a useful signal 10 investors.
978} and in Neiderhoffer and Regan concluded by saying that “these results present both
f :.“:"’;:; <hallenge and vpportunity for financial analysts. If their estimates arc mwore accu-
+ revision of rate than the conventional published forecasts of lasge institutions, there is amplke
vartedy pee opportunity for differentiating between the hest and worsi-performing compa-

mies” {p. 71}. The methodology and the design of Regan and Neiderhoffer study
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were rather crude: Only the extreme 100 cases {out of 1,253 common stock) in a
single year were examined.™

Gonedes, Dopuch, and Penman [1976], in a study on the value of mandatory
disclosure of management forecasts, conducted an empirical analysis of the infor-
mation conteol of FAF which they used as a proxy for management forecasis,
They used a sample of 148 firms, each represenied by 24 biweekly earnings fore-
casts in each of the years 1967 and 1968 (the forecasts were collected from the
Earnings Forecaster). Each firm was reassigned, every two wecks, to one of four
porifolios, depending on the ratio of its carnings forecast lo its price (obssrved
jen days earlier). The return of each portfolio in the ten days surrounding the
forecast disclosure was measured and compared to that of a control portfolio of
equal risk. The results showed that the portfolio of the firms with the highest E/P
ratio had an average return somewhat above that of an equally risky porifolie
and that, in particular, the portfolio of the firms with the lowest E/P ratio had an
average return significantly below that of the control portfolio. They concluded
that “{orecasied earnings per share seem to reflect information pertinem to valy-
ing firm, It seems that this information content can be aimost entirely ascribed to
the unfavorable implications of 2n extremely low (scaled) forecast™ [p. 127].

While their test of information content is not very powerful (the portiolio
affiliation of 2 particular steck might not constitute new information; there is aiso
a publication lag of the source document), Gonedes, Dopuch, and Penmaa’s find-
ings are in accord with other stydies in suggesting that FAF have information
content.

In a more direct test on the information content of FAF, Givoly and Lakon-
ishok {1979] examined the response of the merket 1o revisions in FAF. Using 2
sample of 49 firms from the Earnings Forecaster, Givoly and Lakonishok ob-
served the stock price response to 1,420 revisions in FAF during the years 1967-
74. The resylts revealed significant abrormal returns in the expected direction
{i.e., positive or negative abnormal return essociated with upward and downward
revisions, respectively) in the month of the forecast revision, as well as in the
month preceding it and the two months following it. The abnormsal returns were
quite substential and positively related to the size of the revision: In the revision
month and the two following months the abnormal return was 2.2 percent for all
revisions and 4.5 percent for revisions over 10 percent [see ibid, Table 7]. Refine-
menis to the basic design {exclusion of revisions made concurrent with earnings
releases; different procedures for competing abnormal returns) left the results
intact. These results strongly suggest that FAF do have information content. Fur-
thermore, the slow response of the market to analyst's sevision is inconsistent
with the semistrong efficiency of the market,

In a followup wark, Givoly and Lakenishok [1980] directly tested the extent
to which investment sirategies could be designed to exploit the publicly available

¥ Due to the exclusive attention to the 100 extréme cases, the same results could be produced by
& variely of models; that is, If extreme price Auctuations are indeed correlated with catreme changes
in earnings (i.c., carnings have information copeat), then the forecast arror, in such cases, of other
prodiction models beside FAT would very likely yield & similar correlation with price changss.
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information on revisions of analysts’ forecasts. Portfolios consisting of stocks
whose sarnings have recontly been revised upward systematicaily outperformed
an cqually risky random portfolio. Depending on the particuiar strategy selected,
such a portfolio was shown to yicld over 15 percent annual abnormal return, nei
of transaction cost [see ibid, Table 4).

In a more recent paper, Elton, Gruber, and Gultekin [1981] cvaluated the
degree of excess return that could be generated by utilizing information on, sepa-
rately, conscnsus mean carnings forecasts, prediction errors of carnings forecasts,
and revisions in earnings forocasts. The expectational data consisted of 2 monthly
file of one- and two-year carnings forccasts preparcd by analysts in the years
1973, 1974, and 1975, which was compiled by Lynch, Jones and Ryan {the Insti-
tutional brokers Estimate Sysiem). The final sample consisted of 913 and 696

one- and two-year forecasts, respectively, made at two lorecast dates, March &ad
September. The results showed that

(1) No excess retura could be made by the knowledge of the existing forecast;
firems for which 4 high earnings growth was forecasted porformed ax well a3 firms
with a low forecasted carnings growth. This finding is consistent with the stock
markst being efficient with respect to the publicly available earnings forecasts.
{2} Significent excess returns were astociated with the earnings prediction er-
ror. Furthermore, the amount of excers returns that could be earned varied with
the magnitude of the forecast error. These resufts suggest that FAF have infor-
mation content,

{3) Significant cxcess returns were associated with changes in the analysts esti-
mates. in facy, the return from forecasting acturately foture forecasy themselven
were somewhat higher than the return from being able (o forecast actual earn-
ings. The result is consistent with other evidence showing that it is consensus
{forecasts that determine sccurity prices.

Abdcl-khalik and Ajinkys [1982] examined whether both carly knowledge
of FAF revisions (posscssed by select clicnts and analysts themselves) and pub-
lished FAF revisions are reflected in security prices. The sample consisted of esti-
mates revisions made by Merrill, Lyach, Pierce, Fenner and Smith, Inc., for op-
tionable stocks during the period August 1977 16 December 1978, These revisions
were first announced iaternally (and 10 select clients) and made public in the first
weekly Options Alert issued by that finn. The reserrch was designed s0 as to
enabie testing of both the Mrong form and the semistrong form of the eificiem
market hypothesis. Specifically, the existence of a significant association between
the comtent of the revision and stock price movements during the few days be-
tween its internal distribution and public disclosure would lead 10 a rejection of
the “strong-form™ hypothesis while the existence of such association well after
the public disclosure of the revition would lead to a rejection of the “semistrong”™
hypothesis. The results showed that while the “strong-form™ hypothesis was re-
jected, no abrormal return could be carned afier the week of publication, a find-
ing consistent with the “semi-strong-form"™ hypothesis **

U YThe results ng the £ hypohesin conflich with theas reporied by Givoly and
Lakopishok [1979]. The following points shoukl, however, be bomc in mind. (1) Abdel-khalik and
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7.1 FAF AS A SURROGATE FOR MARKET EXPECTATION OF EARNINGS

The findings of the studics on the association between the contem of FAF
and stock price movements Jead basically to the same conclusion, namely, that
FAF do have information content. The fact that the content of analysis’ forecasts
of earnings is asscciated with siock returns does not necessarily mean 1that FAF
are the preferred surrogate for the unobservable markel expectation of carnings.
Other expectation models might better explain stock price behavior and, henee,
more properly be viewed as the true representative of markel expectation.

Considering the fact that FAF are, on average, more accurate than other
tested models, and assuming that investors are rational, it is reasonable 10 assume
that FAF represents beder than other models the eacnings expecsation of the
market.

The question whether FAF are a better expectational surrogate is important
for scveral reasons. First, many studies, particularly those dealing with the infor-
mation content of cannings, used some naive, or mechanical, models o generate
the expecied carnings and to measure “unexpected carnings.” These studies could
become more powerful if a betler surrogate for carnings is identified. Second,
stock valuation madels as well as P/E studics often rely on expected earnings as
& basic parameter. Bener identification of market expectation would improve
these models. Finally, establishing that FAF provide a satisfactory surrogate for
market expectation would underscore the importance of studizs on various
properties of FAF {accuracy; rationality; time-serics behavior) and provides moti-
vation for Turther research in the area.

Two of the first studies to examine the adequacy of FAF as a surrogate for
market expectations of earnings, relative to predictions based on past accounting
data, were by Malkiel [1970] and Malkiel and Cragg {1970]. These studies at-
tempicd w explain the P/E ratio by a regression is which the growth rate, divi-
dend yicld, and risk measures were the independent variables. The future growth
rale was estimated, once from historical long-term growth rates and once from an
average predicted future long-term growth rate, of carnings-per-share. The first
study usced a sample of 178 companies from a cross section of industries in the
years 1961-65; the sccond study concentrated on public utilities of which 33 were
included in the sample covering the years 1961-67. The design of the two studies
was similar.

To select the represeptative of the historically based growth estimates, 40
aliernative predictors of growth were examined to find those that showed the
closest correlation with market price-carnings multipies over cach of the years
covered by the siudies. These growth rates differed with respect to the period of
caleulation, the method of calculation, and the financial datx upon which the

Ajinkyx's work relates 1o one Torccaster only. (1) Previous evidence by Givoly and Lakonishok [£979]
indicates clustering or “waves™ of rovisions, ail of which arc positively corvelated. Thus, Merrill and
Lynch's forecusts might not nocessarily constitute new information to which the stock marke? is cx-
prctod 1o respond. (3} As was poiated out by Abdel-khalik wnd Ajinkys, “companics with optionable
stocks are large and the generalizability of the results w other companics will aced further westing,”
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cither clearly superior 1o, or a1 [east no worse than, any of the others in each of
the years and was therefore used in the yearly cegressions. Needless 1o say. this
procedure introduced a selection bias in the results in favor of finding 2 greater
explanatory power of the historically based estimates. The analysis’ were gath-
ered from nine security firms, and their average was calcnlated 10 produce a sin-
gle predicior,

Despite the aforementioned bias, the results in both studies showed that the
regression fits were much better using the cxpeciational variables than the histor-
ical ones. The average R® in Malkiel and Cragg’s study [i970] was 0.75 and .49
(across five vears) for the FAF.based and historically based growth estimotes,
respectively. The corresponding values reported in Malkiel's [1970] study {and
averaged over four years) were 0.83 and 0.59. Based on these findings, Malkic)
concluded that “a reasonable proxy has been obtained for what might be consid-
ered the expectavions of the ‘representative investor™ ™ [p. 152).

In a recenn study, Fried and Givoly [1982] cvaluated FAF against naive
models as a surrogate for markel expectlation of earnings. The comparison was
based on the relationship between stogk price movements and the signals {both
the sign and the magnitude of the prediction error) prodeced by afterpative ex-
peciation models, The model whose signals were the most strongly associated
with stock price behavior was considered the best surrogate.

Analysts’ forecasts for the 1} years 1969-79 were collected from the Earn-
ings Forecaster. Considered each year were the FAF of that year's earnings out-
standing at the beginning of April. Aimost all lorecasts were first issued 1o the
public between the refzase of the annual report for the previous year and the first
quarterly report. Sampled each year were companies for which at keast four FAF
were available (so that a meamingful average could be computed). Two naive
expectation models were chosen: the submartingale (with drift) and the index
model (for a description of the models, see Section 5.2).

The results showed that abnormal returns were more strongly correlated
with the prediction errors of FAF than with the prediction errors of the two naive
models. For instance, an investment strategy under which stocks were added to
the portiolio on the basis of a forcknowledge of the direction and magnitude of
FAF error was superior to that based on a forcknowledge of the prediction errors
of cach of the naive models (the first strategy yvielded an average snnual abnor-
mal return of over 14 percent, and the stralegics based on the naive models
achieved less than 9 percent). '

Anulysts’ forecasts appear to represent the earnings expectations of market
participants more adequatcly than naive models. Still, fow studies so far have
used FAF 10 surrogate for market expeciions {among the few are Ajinkya and
Gift {1983] and Givoly and Palmon [1982]). The superiority of FAF as an ex-
pectation surrogate does not invalidate the results of stedies which used time-
series (naive) models to find the association between unexpected sarnings and
unexpected share price movements (the information content of earnings). Rather,
it reinforces these results by indicating that the association might even be

i
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sironger. The results provide added motivation for studying other importan
properiics of FAF such as lime-series behavior and cross-section dispersion.

7.3 CAUSES OF FA¥ SUPERIORITY

Fried and Givoly |1982] also analyzed the causes for the superiority of FAF
over the naive models. Two such causes were hypothesized. (1) FAF use a
broader information set which includes nonacccunting information on the firm,
its industry, und the general economy, whils naive models {and particularly those
examined) rely exclusively on accounting information. (2) FAF have a timing
advantage in that they arc issued some time within the year being forecasted.
Thus, they can use more recent information about the firm's earnings which be-
comes available only afier the end of the fiscal year.

To test the effect of broadness of information on the relative performance of
FAF, Fried and Givoly used the partial correlation rpp,y where A is the realized
carnings, P is FAF and X is the earnings predicted by the naive model. Values of
Tapx = O suggest that FAF contain predictive power bascd not only on extrapo-
lation but also on an sutonomous component.

The results showed relatively high positive partial correlation coefficients:
The average coefficient of the correlation between realization and FAF, given the
naive prediction, was 0.55 and 0.56 for the comparison with the submartingale
and the index model, respectively. The values remain high, 0,51 on average, when
the correlation was conditioned on the predictions of both naive models. These
values, which are significantly greater than zero, suggest that FAF utilize a con-
siderable amount of information that is independent of the time-series and cross-
sectional properties of the earning series that are captared by the two naive
models.

To test the cffect of the timing of the forecast, the performance of different
subsamples of forecasts, cach inmitially relcased in a differcst month, was com-
pared and analyzed. As expscied, forecasts released earlier showed s stronger
association with price mavements during the forecast year. However, the im-
provement between “early™ forecasts (defined in the study as those released in
January and February) and “inte” forecasts {those released in March and early
April) was no1 significant.

The idea that the timing advantage of 2 few weeks possexsed by FAF is
inconsequential to their overall performance is echoed also in the resulls obtained
by Brown and Rozefl [1978]. They correlated Value Line forecasting error with
the time interval since the most recent quarterly ¢arnings announcement. The
correlation was essentially zero, leading them to conclude that “Value Line supe-
riority can be attributed o its use of the information set available to it on a
quarterly earnings annooncement daie, and not 10 the acquisition of information
arriving after the quarterly earnings announcement date™ [p. 731,

The insignificance of (he difference in the performance of analysts’ forecasts
made severs] weeks apart shouid not be confused with a Jack of improved fore-
casting as the year's end approaches. To the contrary, the evidence shows that as
the year progresses, the accuracy of FAF improves {sec, for example, Crichfield,
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important Dyckman, and Lakonishok, 1978; Collins and Hopwood, 1980; and Elton, Gru-
e’ ber, and Guitekin, 1981},

! 8. DISPERSION OF FAF :

ty of FAF Mast of the rescarch on FAF has centered around the propertics of the con-

" AF use a sensus, or the mean, forceast. Recently, sttempts have been made to eapiore the

the firm, information content of financial analysts’ divergence of beliefs about futere earn-
tarly those ings. This aliention to dispersion parailels that observed in the research on the

"y n timing expeciations of economic variables. In particular, the dispersion of cconomists’

| ‘orecasted. forecasts of the inflation rate was examined and found 10 be an important deter-

- which be- minant of the interest rate [see, for example, Barnea, Dotan, and Lakonishok,

: 1979; Levi and Makin, 1979; and Bomberger and Williams, 1981].

rm'an‘ 0{ .

e realized 8.1 DISPERSION OF FAF AS A MEASURE OF RISK _j} :

', Values of ' i
 extrapo- ! Dispersion of earnings expectstions, as measnred by the cross-sectional vari-

: ance {or standard deviation) of FAF, can be interpreted as an earnings uncer-
woefficients: ’ Winty measure. Ancther uncertainty measare that has fong been employed by ‘

-, given the scadcmicians and practitioners in their attempts to model investor's behavior and o
martingale evaluate stocks i earnings variability fsee, for example, the use of this measure 1 4 -
rage, when ! by Litzenberger and Rao, 1971; and Ahlers, 1972]. B TR
1els. These : The idea that past volatility is oaly partiaily related to uncertsinty surround- .
ilize & con- ing future expectations has been recently developed by Cukicrman and Wachtel .

and cross- {1982a, 1962b] (for the inflation variable) and Cukierman and Givoly {1982].
1wo naive Culkicrman and Givoly developed 2 model for the formation of earnings expects-
tions whereby each forccaster, in making  prediction, employs both information !
of  :remt common to all other forccasters {¢.g., past carnings) and specific information. ;
. wes com- They showed that under fairly genera) conditions (perizining primarily to the
a stronger stability of the variances of the series), the cross-sectional error in earnings fore- 11
zr, the im- cauty is the correct empirical commerpart of uncertainty, that is, of the dispersion ik ';
released in of the distribution of expected carnings. Their model also implies (and this impli- REN
h 2nd early cation is confirmed by empirical tests) that the cross-sectional error is positively F
associated with the dispersion of forecasts across forecasters. l :
by FAF is The alternative risk measures seem 10 be correlated. Givoly and Lakonishok i
Its obtained [1983} found 1hat the dispersion of earnings forecasts, as wedl as the predictabil- St
3 error with ity of carnings forecasts, is related to traditional risk measures such as systematic ! !
<ment. The risk {(beta), total risk (standard devintion of returns), and earnings growth varia- : g
» Line supe- bility. Cukicrman and Givoly [1982] and Elon, Gruber, and Galtckin [1982] : 1
1o it on 4 found that dispersion of FAF is pesitively related to the error in the consensus 23
iformation forcast of carnings. e 1.
Dispersion of earnings forecasts and earnings nnpredictability are apparently §
1" forecasts petceived by investors as valuable information and as proxies for risk. Vatue Line ‘Y
proved fore- publishes regularly the unpredictability rating of companies carnings; Standard i f
yows that as and Poor's provides in its Earnings Forecaster a number of earnings forccasts for i E
+. Crichfield, cach of the approximately 1,500 companies listed in the publication, 2nd the firm i iy

- - - © e el s AT i ok s e i e i ke
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of Lynch, Jones, and Ryan, supplies investors with such measures as range and
standard deviation of a muktitude of contemporaneous earnings forecasts made by
different financial analysts,

Friend, Westerfield, and Granito [1978] and Malkiel and Cragg {1980] used
dispersion of expectations as an additional measure of risk. Friend, Westerfield,
and Granito tried to explain n consonsus expected return by several risk mea-
surcs. The expected return was computed as the mean forecast of seven financial
institutions. Three independent risk variables were tested. The first iwo were the
traditional risk variables, beta and the residual standard deviation of returns. The
interesting variable was the third one, a measure of helerogencity of expectations
derived from expected stock relurns from various institutions. The empirical re-
sults revealed that the measure of heterogeneity of expectations was the most
consistent variable in explaining expected returns. When actual returns instead of
expected returns were used as the dependent variable, the results remained quali-
tatively the same. The measure used by Friend, Westerficld, and Granito is con-
ceptuaily similar to the dispersion mcasure based on carnings expectations.
Malkicl {1981}, in a test similar 10 the one performed by Fricnd, Westerfield,
and Granito, used dispersion of carnings expectation as one of his explanatory
variables. Additional explanatory variables were beta, economy risk, inflation
risk, and interest rare risk. The Jast three variables measure the sensitivities of
given stock 10 movements in National {acome, CPI, and marker interest rates.
The dependent variable was defined as the cxpected rate of return and derived
from the dividend valuation model. Malkiel concluded that

The best single risk proxy is not the traditional beia calculation but rather

the dispersion of snalysws’ forecasss. . . Companies for which thert is a broad

consensus with respect to future eamnings and dividends seem to be less risky

(and heace have lower expecied returns) than companies for which there is little

agreement among security analysis.

Givoly and Lakonishok [1983] examined the effect of earnings uncertainty,
as measured by dispersion of carnings expectaiions and earnings unpredictability,
on the information content of earnings. Their sample consisted of over 1,200
cases {company-ycars), each represented by at least four forecasts. The data
source for FAF was the Earmings Forecaster in the years 1969-79. The method-
ology involved the testing of a regression in which the abnormal return in the
period surrounding the sarnings release was the dependent variable and the pre-
diction error and the cross-sectional dispersion and forecast error of FAF the
independent variables.

The results showed that the response to unexpecied carnings depends on the
dispersion (uncertainty) of the carnings forecasts. In general, when unceriainty
concerning fulure carnings is great, the stock price movement triggered by a
given prediction error (unexpecied carnings) is relatively smail.

8.2 THE PATTERN OF FAF DISPERSION OVER TIME

The pattern of the FAF dispersion during the forecast year was examined by
Crichfield, Dyckman, and Lakonishok [1978) and by Elton, Gruber, and

o e ———
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ange and ! Gultckin {1982]. The former reported a slight tendency of the cross-sectional
[ by standard deviation of FAF 10 decline as the end of the year is approached
i {though this tendency was in most years insignificant al 5 percent significance
780} used level), This finding is quite interesting since the accuracy of these estimates in-
esterficld. creased continuously as the year's end approached. They found no convincing
risk mes- . explanation for this puzzling reselt. Collins and Hopwood [1980] suggested that
financial : the stability over time in the divergence of analysts” estimates is due to the very
were the : smzil number of outlicrs among FAF, which reflects analysts” ability to incorpo-
i urns. The 5 ratc exogenous information in their forecasts.
pectations Elton, Gruber, and Guliekin [1982] found a decline in FAF's dispersion over
pirical re- the first four months of the forecast year, but ne further reduction in the remain-
the most ing eight months. The apparent conflict with respect to FAF behavior over the
instead of first four months between Crichfield, Dyckman, and Lakonishok and by Elton,
ned quali- ! Gruber and Gultekin might be due 1o the different data sources. While the latter
ito is con- used processed data (the standard deviations) available from Lynch, Jonces, and
acctations. Ryan (the IBES Service), the former used raw data on individual forecasts {from
Testerfield, S&P's Earnings Forecasier). Corrections to the data due to illogica] values, ¢ic.,
! xplanatory which would and probebly have been done by the latter, could not be performed
. inflation by Elton, Gruber, and Guhcekin who used the ready statistics. On the other hand,
: dtivities of they used a more comprehensive sample—over 400 companics—each represented
.rest Tates. by 3 to 20 concurreat forccasts each year, while Crichficld, Dyckman, and
nd derived Lakonishok sampled only 46 companies with few concurrent forecasts for cach
: ' company-year. Additional research in the area is necessary o resolve the conflict-
rather ! ing findings.
i 1 9. CONCLUDING REMARKS
st -

- ‘ The tast two decades have witnessed a growing interest in the formation and
ncertainty. { characteristics of expectations of coonomists and investors. Given the important
«dictability, i role that carnings numbers should theoretically play in stock valuation, and the
over 1,200 : overwhelming empirical evidence that earnings do indeed possess an information
The data ) content, it is clear why earnings forecasis have atiracted much research effort.
he method- I The research on FAF in recent years has been stimulating with rich implica-
turn in the tions for the behavior of investors, the usefulness of earnings numbers, and the
nd the pre- competence of analysts. The findings show that FAF performance is, in general,
£ FAF the superior 10 that of naive models. This resuit is consistent with & rational marker

for forecasting services, where the higher cost of FAF is compensated by a better
ends on the performance.

uncertainty An imporant property of FAF is their mticmality:‘FAF were found o incor-
gered by a porate the past history of realizations and predictions i an unbiased manner. Iy
; is interesting 1o note that this property is not exhibited by economists in their

prediction of variables such as infiation, GNP, or uncmployment.
Various studies provide evidence that investors use FAF and, in fact, bebave
as if they form their own expectations on the basis of FAF. The finding that FAF
sxamined by can serve as a reasonable surrogate for the (unobservable) market expectation of
jruber, and carnings may help future studies (hat rely on knowledge of earnings expeciation.
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The finding also underscares the importance of the rescarch on FAF to our un-
derstanding of the operation of the market,

The study of the dispersion of FAF provides an interesting, yet not fully
modeled, result; that divergence of earnings expectations is an important measure
of risk, shadowing the traditional risk variables such as security beta or the varia-
bility of the return,

There are many questions important 10 our understanding of the way FAF
are formed and used that have not yet been addressed. We do not have a good
enough knowledge of the forecasting process. We know something about the rovi-
sion process that 1akes placc whenever new quartcrly reporis are published, but
we do not know how extrapoletive data are synthesized with ather information
nor how markeiwide factors {inflation, intcrest rate, GNP, etc.) are incorporated
in the carnings predictions. Little is aiso known about the degree of unigueness of
the information used by the individual analyst. Do analysts truly possesk inside
information or do they rely basically on a common body of knowledge? Do they

use each other's forecast as an impertant input? An interesting work in this re-

spect is that by Lees {1981), in which certain aspects of the symbiosis of analysts
and corporaie mapagers were analyzed.

An importani dimension of the forecaster's behavior is his [oss function. This
function must relate to the way forecasts arc cvaluated. Do brokerage houses
mieasure the performance of their forecasters? Given the compicaity of this task
{¢.8.. how to control for uncontrollable states of nature or how to compare per-
formance of forecans made for different firms), it is possible that many institu-
tions do not even atiempt 1o carry it out. The knowledge of the forecasier’s loss
function can provide us with an understanding of the nature of the point estimate
provided by him-—is it likely 10 be the mean, the median, or some other measure
of the expected earnings distribution?

The aralysis of the accuracy of FAT relied, in most studies on the perform-
ance of the mean forecast. No atiempt has been made to explore quality differen-
tials among analysts. Is there a superior forecaster? Such a finding might be
inconsistent with rational behavior of investors. Another important question is
whether brokerage houses specialize in certain industries or firms and, if 50, docs
the specialization result in a better performance?

Another interesting issuc is the degree by which the market index of earning
and, indirectly, stock market movements could be accurately predicted from indi-
vidua! companies' forecasts of earnings. It was found, for example, that investors
could benefit from the knowledge of revisions in FAF made for individual compa-
nies. Could they similarly benefit from the knowledge on the aggregate {cross-
sectional} behavior of FAF?

These unresolved questions make this research area lively and rewarding for
bath theareticians and empiricists interested in the operation of the financial ang-
lysts” industey, the formation of investors® expectations and the interaction be-
tween accounting numbers and stock behavior,



{Vol. 3
10 OUr un-

' t . fully
| nd measure
-~ the varia~

.~ way FAF
" ave a good

i ut the revi-

smpure per-
any institu-
caner’s loss
int estimate
er MEASUTS

he form-
ity differen-
g might be
question is
1, if so, does

x of carning
d from iedi-
nat iNvestors
dual compa-
sgate (cross-

swarding for
nancial ana-
craction be-

Case No. 12-2400-E-UNC

OCC-POD-08-051 Supplemental atiachment

Page 284 of 378

1984) Givoly and Lakonishok 145
REFERENCES

Abdel-khatik, A., "Three Genetations of Rescanch on Quaricrly Repors: Smne Thoughts oo the Re-
search Process,” Perspective on Accounting Research, 4. by Nair and Williams, College of Basic
nens, Univensity of Wisconsin, 1950

Abdel-khalik. A. “Overfitting Bias in the Modeis Assessing the Predictive Power of Quanerly Re-
poris,” working paper 82-2, Accounting Rescarch Center, University of Florida {January 1982).

Abdel-khalik. A. and B. Ajinkya, “Returns to Informational Advantages: The Case of Analysts’ Fore-
sast Revisions,” Accounring Review (October 1982}, pp. 661-80.

Abdel-khalik, A. and ), Espepo, “Expeciations Dutae and the Prediciive Yaiue of Interim Reporting,™
Journcl of Accounsing Research (Spring 1978}, pp. 1-1).

Abdel-khaiik, A. and R. Thompson, “Restarch on Earsings Forecxsts: The State of the Art,”™ 4c-
counting Journal (Winter 1977-78), pp. 180-209.

Apmon, T. sod Y. Amikud, “The . Forward Exchange and the Prodiction of the Fature Spot Raie:
Empicical Evidence.” Journal of Bamking and Finance {November 1981}, pp. 42542,

Ahbiers, D., “SEM: A Scewrity Eveluation Model,” reprinted in Elton and Gruber, Security Evalua-
tion and Fortfolio Analysis (Englawood Clifis, NJ: Prentics-Hall, 911} pp. 23744,

Ahters, D, and J. Lakonithok, “A Stedy of Economists’ Consensus Forecasting,” Management Sci-
nce (Dciober 1983), pp. 1113.25,

Ajinkya. B. sad M. Gifi, “Corporate Masagers® Earnings Forecasts and Symmetrical Adjustments of
Markel Eapecistions,” Jowme! af Accounting Research (Autumn 1934) forthesming.

Albrechi, §., L. Lookabill, and J. McKeown, “The Time Series Properties of Barnings,” Jourmaf of
Accouniing Research (Autuma 1977), pp. 226-44.

Bail, R. and P. Brown, “An Empirical Evatuation of Ascounting Index Numbers,” Journal of Ac-
counting Research (Autama 1968), pp. 199-78.

Barefieid, R. and E Combikey, “The Accuracy of Analysis’ Forecasts of Earings Per Share,” Jour-
mal of Business Research 1dnly 1975), pp. 241-52.

Barnes, A, A. Ooisn, snd J. Lakonishok, “The Efects of Price Level Uncertainty on the Deiermine-
tion of Noenirat Intersst Rules: Some Empirical Evidence,” Southern Ecomomic Journal (October
19719), pp. €08-14,

Bayi, B, K. Carcy, snd R, Toark, “A Comparison of the Accuracy of Corporaic and Socurily Ana-
lysts' Forecasts of Earnings,” Accownting Review {Apti) 1976), pp. 244-54.

Beaver, W, Financial Reporting. The Accownting Revolution (Enghewood Cliffs, N.J. Prentice-Hah.
1981, .

Bicrwag, G. and M. Grove, “Aggregaie Koyck Functions,” Econometrica {October 1966), pp. #28-
2.

Bomberger. W. and W. Frazer Jr., “Interest Rates, Uncertainty snd Livingron Data,” Jowraa! of
Finance (June 1981), pp. 661-75.

Brooks, | snd D. Buckmasier, “Further Evidence of the Time Scries Properties of Aceounting la-
come,” Journal of Finouce {December 1976), pp. 1359-73.

Brown. {.. and M. Rozef. “The Superiovity of Analyst Forecasis s Measures of Expeciations: Evi-
dence frem Eamings”” Journal of Finance (March 1978}, pp. 1-18,

Brown. 1. and M. Roaefl, "Adsptive Expaciations, Time Serics Models and Analyst Forerasts Revi-
1o, Jowrnc! of Accounting Resenrch (Autumn 1919), pp. J41-51.

Brown, L. xnd J. Hughas, M. Rozefl, and 1. Vanderweide, “Expectation Data and the Predictive
Value of imerim Reporting: A Comment,” Jowrnal of Accounting Rescorch (Spring 19803, po.
-85,

Brunger, K., A, Cokicrman, and A, Meltzer, “Stagfstion, Persivent tinemployment and Ecoromic
Shocks,” Journal of Moneiory Ecomomics & (1980}, pp. 467-92.

Cargitl, T., “Amticipated Price Changes and Nomina! Teterest Rates in the 50's.” Rewiew of Econonr
ics and Siatistics (Avgunt 1976}, pp. 1-ib.

Chang. L. and K. Most, “Financis! Siatements snd invesiment Decisions,” (manoscript. Fiorida 1a-
termational University, Miami, 1980),

F e L RV e

P/ e




Cuse No, 12-2408-EL-UNC
OCC-POD-N8-051 Supplentental attachment
Puge 285 ol 378

146 Journal of Accounting Literature [Vol. 3

Coltins. W and W. Hopwood, “A Muitivarinie Analysis of Ansual Earnings Forecasts Geserated
from Guanedly Forecasts of Financial Analysis and Univarisie Time Series Models,” Jowrno! of
Accoumerng Rearorch (Autumn 19803, pp. 3d4D-406.

Cragg. 5. and B. Makkiel, “The Coraensus and Accuracy of Some Prediciions of the Growth of
Corporate Earnings.” Journal of Finance (March 1968), pp. 67-84.

Crichfield, T., T. Dvcketan, and 3. Lakonishok, “An Evaluation of Secusity Anslyry’ Forecasts,”
Accounting Review (Juty (978), pp. 651-68.

Cukierman, A and D. Givoly, “Heterogencous Eatningt Expectations and Earsings Uncor-
tainly— Theory and Evidence,” woeking paper, Tel Aviv University (19823,

Cukierrian, A. and P, Wachiel, “Diffecential [nflstionary Expeciations and the Variability of the
Rm: of Innnmn Fheary and Evidence,” Amyerican Economic Review (Scplember 1976), pp. 593-

Cukwrmm. A, and P. Wachtel, “Relative Price Variability and Noa-Uniform !nflationary Expecis-
tions,” Journal of Political Ecomomy (February 1982), pp. 146-58,

Cukicrman, A. und P. Wachtel, “Inflationary Expeciatiom: Reply and Further Thoughts on Inflation
Uscerwinty,” American Ecomomic Review {forthcoming).

Elion, E. and M. Gruber, “Earaings Estimate and the Accuracy of Expectational Data," Manage-
mient Science {April 1972), pp. 405-24.

Ehon, £, M. Graber, and M, Guitekin, *Expectations and Share Prices,” Management Science {Sep-
tcenber 19813, pp. 97587,

Etton. £, M. Grober, and M. Gulickin, “Professiomt Expoctations: Accuracy and Disgmosis of Er-
roms.” Journal of Fimancial ond Quamiiative Analysis (forthcoming).

Fams. £.. “Short Term Inierest Rates as Prediciors of Inflation,” American Economic Review {June
19753, pp. 26983

Fama. E., “Forward Rates a5 Predictors of Futore Spot Rates™ Jourmal of Financial Ecomomics
(October 1976), pp. 36177

Figlewski. 5., “Oplimat Price Forecasting Using Survey Data,” working paper 167, New York Unic
versity, Solomon Brothers Center for the Siudy of Financint institetions (revised May 1980},

Figltwaki, S. and P. Wachiel, “Tae Formution of Inflationary Expectstions,” Review of Ecomomics
and Statisiics (September 1981), pp. 1-10.

Fosier, G, “Cuanesly Accoumsing Data: Time Series Properties ared Prediciies Abiliy Reswits.” The
Accounting Review (January (977), pp. 1-23.

Frenkel, 1., “Inflation snd the Formation of Expectasions.” Journal of Moactery Ecomomics } {Octo-
ber 1975), pp. 403-21.

Fricd, D. and B. Givoly, “Finantial Anslysts’ Forecasis of Earnings: A Better Supragaie for Earnings
Expectations,” Journal of Accounting and Ecomomics (October 1982), pp. $5-107.

Fricdman, 8., “Optimal Expectations xnd the Extreme nformation Assumptions of ‘Ratiosal Expec-
tations” Macre Models,” Journal of Monetary Economics {Jamsary 1979}, pp. 23-41.

Friedman, M., A Theory of the Contumprion Function (New York, NY: National Burean of Eco-
nomic Research, 1957).

Friend 1., R. Westerficld, and M. Granito, “New Evidence on the Capital Assct Pricing Model,”
Journal of Financr {Juse 1978), pp. 903-20.

Gibson, W, “Intcrot Rates and Inflationary Expoetations: New Evideace,™ A n £ ic Re-
view {December 1972), pp. 845-65.

Givoly, D.. "The Formatica of Earnings Expeciations.” working paper, Faculty of Management, Tel
Aviv Liniversity {October 1982).

Givoly, D. and ). Lakonishok, “The Information Comtent of Financisi Analysts' Forecasts of Earn-
ings," Journal of Accounting and Economics (Winter 1979}, pp. 165-85.

Givoly, D. and J. Lakonishok, *Financial Analysts' F szcasts of Earnings: Their Yalue 1o Investors,”
Jowrnal of Banking and Finonce {Scpiember 1980), pp. 221.33

Givoly, D. and J. Lakonisbok, “Divergence of Esrnings Expecistions: The Effect on Markst Reyponss
10 Eaenings Signals” working paper 768783, Faculty of Management, Tet Aviv Univenity (Feb-
ruaty 1963,

Givoly, D. and D. Polmon, “Tinehiness of Assual Esrnings Anpouncemenis: Some Empirical Evi-
dence,” Accounting Review (July 1982, pp. 486-508.




Chse No. 12-2400-EL-UNC

OCC-POD-08-051 Supplementat attachment

I:EEe 286 0f 378
[Vol. 3 1984} Givoly and Lakonishok 147
s Genetated Gonedes, M., “Propertics of Accounting Numbers: Models und Texis,” Jourmal of Accouniing Re-
4" " wnal of search {Aviumn 1973}, pp. 212-37.
Gonedes, N., “Capitnl Market Equilibrinm and Anaual Acoousting Numbers: Empirical Evidence,™
he Growth of Journal of Accountiag Research (Speing 19743, pp. 26-62.
Gonedes, N, N. Dopuch, and 5. Penman, “Dischnsure Rules, Information-Production, and Capital
1s* Forecasis.” Muarkel Equilibrinm: The Case of Forecast Disclosure Rules.™ Journal of Accownting Research
_ (Spring 1976), pp. £9.137.
. rnings Uncer- Granger, C. and P. Newbold, Forecasting Econonde Time Series (New York, NY: Academic Press,

Aability of the
1976). pp. 395-

“onary Expocia:
s on Inflation
s, Momage-
o Science (Sep-
Diagnoais of Er-
ic Review (Sune
wini Economics
New York Uni-
4 May 19B0).
w of Ecomomits
ity Results,” The
n § {Octo~
R
gate for Earnings
a7,
‘Rational Bapec-
1.4,
1| Burezu of Eop-
. Pricing Model,”
< Ecomomic Re-
Management, Tl
Forecasts of Earn-

‘alue to Tovestors,”

~ Market Responsc
iv University {Feb-

me Empirical Evir

W

Griffin, P., “The Time-Scries Behavior of Quarterty Ememings: Proliminary Evidence,” Journal of
Accounting Research {Spring 1977}, pp. T1.83.

fmboff, E, Jr., and P. Paré, “Anulysis 4nd Comparison of Earnings Forecast Ageinis,” Jowraal of
Accorniing Research {Autumn 1582), pp, 429-39.

Jaggi, B.. “Further Evideace on the Acteracy of Management Forecasts vis-d-vin Analyss' Fore-
casts,” Aocounting Review {Jansary 1980}, pp. 9%6-106,

Lahiri, K., “InBationary Expeciations: Theit Formation and Interest Rate effects,” Americun Eco-
nomiz Review (March 1976), pp. 124-31.

Lakonishok, J., "Stock Market Expoctations: Some General Propenties,” Journal of Finance {Sep-
tember 1980), pp. 921-31.

Lees, F., “Public Disclosure of Corporawe Earnlngs Forecasts,” Research Repaet {New York, NY:
The Conference Board, 1981).

Levi, M. and J. Makin, “Infistion Unceriainty snd the Phillips Curve: Some Empirical Evidence,”
American Economic Review (December 19803, pp, 1022-27.

Litrenberger, R. and €. Rao, “Estimaiss of the Marginal Raic of Time Preferonces ond Avernpe
Risk Aversion of Investors In Electric Utitity Shares: [960-1965," The Bell Journal of Economics
and Management (Spring 1971}, pp. 365-77.

Lynch, Jones, and Rysn, fmsirutional Sroikers Eitimate System (IBES) (8 monthly publication,
New York).

McDonald, C., “An Empirica Evaluation of ihe Refiability of Published Predictions of Fuiate Earn.
inga”" Accounting Review (July 1973), pp. 502-1C.

Malkiel, B., *The Valuation of Public Usitity Equities,” The Bell Jowrnal of Econamics and Man-
ogentent {Spring 1970, pp. (43-60.

Malkicl, B., "Risk and Return: A New Look,” working paper.Lynch, Jones, and Rysn, New York
(Apel 1981).

Maliiel, B. and J. Crugs. “Especiations and the Struciure of Share Prices,” American Ecanomic
Review 60 (1970}, pp. 80i-17.

Mzlkiel, B. and J. Cragg. “Expectations and the Valuatinn of Shares,” working paper 471 (April
1980), Nationat Buresw of Ecomvink Research,

Mincer, J. snd V. Zarnowitz, “The Evaluation of Economic Forecasts,” od. by §. Mincer, Eronomtic
Forecasrs gad Expectovions {New York, MY; National Bureay of ecosomic Research, 1969).
Maussa, M., “Adaptive and Regresslve Expectstions in a Rational Model of Isflavionary Process.™

Journal of Moneiary Economics {Ocwober 1973), pp. 299-306.

Muth, i., “Rational Expectations and the Theory of Price Movement,” Ecomomeirica (July 1961).
pp. 315-35.

Neiderholfer V. and P, Regan, “Earcings Changes, Analysts’ Forecasts and Stock Prices,” Financial
Analysts Journal (May-June 1971}, pp. £5.71.

Nerlove, M., “Adapive Expeciations and Cobweb Phenomena,” Quarterly Jourmal of Economics |
(Moy 1958). pp. 327-40.

Pesando, 1., “A Nae sn the Ratlonality of the Livingston-Price Expectations,” Jowrna! of Political
Economy (Febouary 1975), pp. 849-36.

Pyle, D., “Observed Price Expectstions and Interest Rates.” Review of Economics amd Sianstics
(Awgust 1972), pn. 275-80,

Richards, M., “Analysts Performance and the Aceuracy of Corporate Earnings forecasis,” Journal of
Businear {July 1976}, pp. 350-57.

L



Case No. 12-2400-EL-UNC
OCC-POD-08-451 Supplemental attachment

l’_nﬁg 187 of 378
AR
148 Journal of Accounting Literature [Vol. 3

Ruland, W.. “The Accuracy of Forecasts by Management and by Financial Analysts,™ The Account-
ing Review {Apeil 1978) pp. 430-47.

Solow, R., Price Expeciations and the Behavior of the Price Level {Manchester, England:
Magnchester University Press, 1969).

Standard snd Pooe’s Earnings Farecaster {A weekly publication, New York).

Theil, H.. Applied Economic Forecasting {Amsicrdam, Holland: Norib-tHolland Publishing Com-
pany, 1966).

Tutnoesky, S., “Some Empirical Evidence on the Formation of Price Expoctations,” Journo! of the
American Siatistical Arsocigrion (December 1970}, pp. 1441:34,

Watts, R, “The Tims-Series Behavior of Quanierly Earnings,” working paper, Department of Com-
mexce, University of Newcastle (April 1975),

Walts, R. and R. L2fiwich, "The Time-Series of Annus! Accounting Eamings,” Journal of Aceount-
ing Research (Autamn 1977), pp. 2531,

Zacks [nveutment Research for.: The lcarus Services (n data Yase servioe) Chicago.

-Zarnowitz, V., “An Analyis of Asnual and Moliipetiod Quarterly Forccasis of Apgregale Imoome,
Output and the Price Level™ Journal of Buriress {Januiry 1979}, pp. 1-34.



Case No. 12-2400-E1-UNC
OCC-POD-08-051 Supplemental attachment
Page 66 0T 378

Analyst Forecasting Errors: Additional Evidence

Lawrence D. Brown

Analyst forecasting errors are approximately as large as Dreman and Berry (1995)
docimented, and anv optimistic bias is evident for all years from 1985 through 1996.
In contrast to their findings, I show that analyst forecasting errors and bins have

decreased over time. Moreover, the optimistic bias in quarterly forecasts was absent
for S&P 500 firms from 1993 through 1996. Analyst forecasting ervors are smaller
for (1) S&P 500 firms than for other firms; (2) firms with comparatively large
amounts of market capitalization, absolute value of earnings forecast, and analyst
following; and (3) firms in certain industries.

n recent issues of this journal, David Dreman,

Michael Berry, and I have presented alternative
views of analysts’ earnings forecast errors and their
implications for security analysis (Dreman and
Berry 1995, Brown 1996, Dreman 1996). The first
two papers provided alternative views concerning
several issues, including whether (1) analysts’ earn-
ings forecast errors are “too large,” (2) analysts’
earnings forecast errors have increased over time,
and (3} analysts’ earnings forecasts are optimisti-
cally biased,

In the opinion of Dreman and Berry, analysts’
earnings forecast errors are too large, and using the
deftators the authors suggested (e.g., actual or pre-
dicted earnings), analyst forecasting errors do
appear large. If analysts’ earnings forecast errors
are deflated by stock price, however, or compared
with forecasts based on extrapolative techniques,
they do not appear too large. Dreman-Berry also
maintained that analysts’ eamings forecasting
errors have increased over time. My analysis of
their findings, however, suggested that the accu-
racy of analysts’ eamings forecasts has actuaily
improved over time. In addition, Dreman-Berry
provided evidence that analysts’ earnings forecasts
are biased toward optimism. Relying on informa-
tion provided by [/B/E/S International, I showed
that an optimistic bias was absent for 5&P 500 firms
for the 11 quarters from first-quarter 1993 through
third-quarter 1995.

In his letter to the editor, Dreman (1996)
responded to the views I expressed in my article,
disagreeing with most of them. He correctly
observed that much of my analysis was based on
the Abel-Noser database, which Dreman-Berry
had used but which was inaccessible to me; my

Lawrence D. Brown is Controllers RoundTable Research
Professor at Georgia State University.
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analysis relied on summary information provided

in the Dreman-Berry article. Moreover, although

not stated by Dreman, neither did T examine the

1/B/E/S data that I had relied on in my 1996

article. Instead, I relied on summary information

provided to me by I/B/E/5.

This article is based on I/B/E/S data for
fourth-quarter 1983 through secend-quarter 1996.
It presents evidence regarding the following issues:
¢ Is the Dreman~Berry result that analyst fore-

casting errors are “too large” robust to using a

different data source than the Abel-Noser

database?

» Is the Dreman-Berry conclusion that analysts’
forecasting errors have increased over time
robust to using [/B/E/S data? Does it pertain
equally to 5&PP 500 firms and other firms?

* s the optimistic bias documented by Dreman-
Berry robust to using §/B/E/S data? Does this
optimism pertain equatly to 5&P 500 and other
firms? Has it been mitigated over time? Is the
extent of mitigation similar for both S&P 500
firms and other firms?

* Do analyst forecasting errors and bias differ
depending on such firm-specific factors as
market capitalization, absolute value of pre-
dicted EPS, analyst following, and industry
classification?

PRELIMINARY RESULTS

Dreman and Berry relied on the Abel-Noser
database, which uses information from Value Line,
Zacks Investment Research, I/B/E/S, and First
Call. Because different vendors of analyst forecasts
define both forecasted and actual earnings num-
bers differently, mixing data from different vendors
introduces error (Philbrick and Ricks 1991), poten-
tiaily making analysts’ earnings forecast errors
appear larger than they actually are. For this study,
T used the data of a single vendor, 1/B/E/S, for the

3



time period from fourth-quarter 1983 through
second-quarter 1996, The sample consists of all 115,
firms for which analyst earnings forecast errors
could be calculated.

Figure 1 provides frequency distributions
using the SURPE and SURPF definitions of analysi
forecasting errors {earnings surprise}, defined as

SURFE = (Actual quarterly carnings - Predicted

quarterly eamnings)/{ Actual quarterly
eamnings |

SURPE = (Actual quarterly eamings - Predicted

quarterly earnings)/ | Predicted quar-
terly eamnings | .
Predicted quarterly earnings were obtained from
the I/B/E/S summary tape using the last consen-
sus (mean) estimate prior to the firm's quarterly
earnings announcement.'

SURPE and SURPF are two of the four defini-
tions of earnings surprise Dreman-Berry and I
used in our research.? My Figure 1 corresponds to
their Figure 1 pertaining to SURPE and SURPF, and
my results are very similar to theirs. More specifi-
cally, the modal and median values of earnings
surprise are zero; small positive errors are more
frequent than negative errors; and lirge negative
errors outnumber positive errors. These findings
suggest that whereas analysts are more likely to be
on target than anywhere else, managers manipu-
late earnings in a way to generate a considerable
number of small positive (relative to small nega-
tive} surprises and large negative {relative to large
positive) surprises (“big baths”).?

I/B/E/S VERSUS ABEL-NOSER DATA
Table 1 provides summary statistics on the
1/B/E/S and Abel-Noser data. The I/B/E/5
results are based on my analysis of these data; the
Abel-Noser results are reproduced from Dreman-
Berry’s Table 1. The average error (mean absolute
surprise) using the I/B/E/S data is substantially
larger than that using the Abel-Noser data. The
1/B/E/S SURPE of 0.5%0 is approximately one-
third greater than the Abel-Noser SURPE of 0.438,
and the I/B/E/5SURPF 0f 0.916 is more than twice
as large as the Abel-Noser SURPF of (1.415. More-
over, the mean surprise (bias} using the 1/B/E/S
data is also substantially larger in absolute value
than that documented by Dreman-Berry using the
Abel-Noser data. More particularly, the I/B/E/S
SURPE and SURPF are ~0.316 and ~0.414, respec-
tively, compared with the Abel-Noser SURPE and
SURPF of -0.250 and -0.111.

My results could differ from Dreman-Berry’s
because of different sample-selection procedures.
Dreman-Berry’s sample is confined to firms with
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fiscal vears ending in March, June, September, or
December that are followed {after 1981) by at least
four analysts. When the I/B/E/S sample is simi-
latly restricied, the resuits are nearly identical to
Dreman-Berry's.* More particularly, for the 46,839
[/B/E /S observations that satisfy these criteria, the
average absolute surprise of (.416 (SURPE defini-
tion) s similar to Dreman-Berry’s 0438, and the
mean SURPE of -0.218 using the I/B/E/S sample
closely approximates Dreman-Berry's -0.250.

PFrom these results, I conclude that the
Dreman--Berry finding of large analyst forecasting
errors is robust o using a different data source.
Dreman-Berry used Abei-Noser data and exam-
ined the firit-quarter 1974 through fourth-guarter
1991 time period; I obtained similar results using
the 1/B/E/S data for fourth-quarter 1983 through
second-quarter 1996,

HAVE FORECASTING ERRORS
CHANGED?
Evidence regarding five definitions of error—mean
absotute surprise, mean surprise (bias), and the pro-
portion of errors outside the +/-10 percent, +10 per-
cent, and ~10 percent bandwidths—is presented in
Table 2 for all firms, S&P 500 firms, and non-S&P 500
firms.” All five error metrics use the SURPF definition
of earnings surprise, which has predicted quarterly
eamings as its deflator. Dreman-Berry provided evi-
dence pertaining to three + /- bandwidths: 5 percent,
10 percent, and 5 percent. I focused on the second of
these bandwidths, +/-10 percent, and considered its
plus and minus sides separately.®

Dreman-Betry concluded that analyst fore-
casting errors increase over time. In contrast, Table
2 reveals that both mean absolute surprise and
mean surprise (bias) have decreased significantly
over time. This result is borne out by the rank
correlations of analyst forecasting error with year,
which are -0.973 and 0.489 for mean absolute sur-
prise and mean surprise, respectively.7 Neverthe-
jess, the mean surprise is negative and significant
in every year from 1985 through 1396, suggesting
that, although the optimistic bias has been miti-
gated, it remains significant. The rank correlations
of time with the proportion of errors outside the
+/-10 percent, +10 percent, and -10 percent band-
widths are —0.995, -0.038, and -0.945, respectively.
The -10 percent bandwidth result is significant, but
the +10 percent bandwidth result is not. Thus, the
temporal reduction of error results from mitigation
of the optimistic bias, Indeed, no temporal reduc-
tion in the percentage of large positive errots (i.e,,
earnings underestimates) has occurred.
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Figure 1. Histograms of SURPE and SURPF
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Comparison of 5&P 500 firms with other firms
is important because many investors invest exclu-
sively in 5&P 500 firms and/or use the S&P 500
Index as a benchmark. Analyst forecasting errors
are much smaller for S&P 500 firms than for other
firms. More specifically, in every year, the mean
absolute surprise and the proportion of forecasts
outside the +/-10 percent, +10 percent, and -10
percent bandwidths is smaller for the 5&P 500 firms
than it is for the other firms, Clearly, the earnings
of 5&P 500 firms are easier to forecast than are those
of non-5&P 500 firms.

Although forecasts for 5&P 500 firms exhibit a
significant optimistic bias for the 198496 period as
a whole, the optimistic bias in forecasting quarterly

Financial Analysts Journal » Novermber/December 1997

earnings of S&P 500 firms disappeared as of 1993.
More specifically, for S&F 500 firms, a significant
optimistic bias is evident in every year in the 1985~
92 period but not in the four most recent years, 1993
through 1996. In contrast, the bottom pane] of Table
2 reveals that the optimistic bias in forecasting
quarterly earnings of other (non-5&P 500) firms
exists in all 12 years, 1985 through 1996. Perhaps
the disappearance of the optimistic bias for S&P 500
firms is attributable to mitigation of the big-bath
phenomenon or a lessening of the tendency of these
firms’ managers to manipulate earnings in a way
to generate a large number of small positive {rela-
tive to small negative) surprises.?
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Table 1. Descriptive Statistics for Earnings Forecast Errors

I/B/EZS (40 198320 1996) Abcl-Noser (10 197430 1991

Slatistic SURPE SURPF SURPE SURPF
Numbwer of {orecasis 129,436 66,100

Mean abselute surprise 11.590 (.96 0438 (415
Muin surprise (bias) ~LA16Y -(1414" L2540 ~ALLTE
Median 0400 a.000 DL p.a
Maimam 314.000 £63.000 R0 48,000
Minimum -186.259 -519.000 -216.000 ~ 282600

Noie: SURPE {SURPF) is consensus EPS surprise as a percent of absalute value of actual (forecast) EPS.

“Signiticant at the 5 percent level, lwo-tailed test.

DO FORECASTING ERRORS DIFFER
BY FIRM-SPECIFIC FACTORS?

Table 3 shows whether errors differ by market capi-
talization, absolute value of eamings forecast, or
analyst following. Such comparisons are relevant
because many investors invest primarily in large
firms, firms with comparatively large earnings fore-
casts, or firms with relatively heavy analyst follow-
ing. For these investors, the average analyst earnings
forecast error per se is less relevant than the average
forecasting error for these firm-specific subsamples.

The market capitalization results are mono-
tonic for four of the five error measures: mean
absolute surprise, mean surprise, and proportion
of errors outside the +/-10 percent and -10 percent
bandwidths. The highest capitalization group (i.e.,
firms with market caps in excess of $3 billion} has
a smaller proportion of errors outside the +10 per-
cent bandwidth than do any of the other market cap
groups. Regarding bias, a significant optimistic
bias {negative mean surprise} is evident for all mar-
ket caps except the largest one.

The absolute value of eamings forecast results
is not monotonic for any of the five definitions of
error. Nevertheless, the mean absolute surprise and
the mean surprise (bias) results are nearly mono-
tonic; the exception occurs when forecasted earn-
ings are at least $1. For this group, the mean absolute
surprise and the mean surprise (bias} are approxi-
mately halfway between what they are for the [$0.10,
$0.25) and [$0.25, $0.50) groups. The bandwidth
results are similar to the mean absolute surprise and
bias results in that the largest absolute value of earmn-
ings forecast group (i.e., > $1) does not have the
smailest proportion of errors outside the +/-10 per-
cent, +10 percent, or 10 percent bandwidths.”

Similar to the absolute value of earnings fore-
cast results, the analyst-following results are not
monotonic for any of the five definitions of error.
Nevertheless, the results are monotonic for all five
error measures as the number of analysts increases
from 1 to 5, and the smallest errors are obtained for
the largest analyst following (10 or more} for four

of the error measures.'” Moreover, the rank corre-
jations {or the five error measures range from an
absolute vaiue of 0.782 to 0.988, and they all are
statistically Significant, Thus, error generally
decreases when analyst following increases.

DO FORECASTING ERRORS DIFFER
BY SECTOR?

The five error metrics are provided in Table 4 for
each of the 14 industries in the I/B/E/S sample
with data pertaining to at least 50 firms. The mean
absolute surprise ranges from a low of 0,255 to a
high of 1.663. Two industries have a mean absolute
surprise below 0.400: food and kindred products
{0.255} and holding companies and other invest-
ment offices {0.392). At the other extreme, two
industries have mean absolute surprises in excess
of 1.0: oil and gas extraction (1.663) and primary
metal industries (1.267).

Eleven of the 14 industries evidence a signifi-
cant optimistic bias. Optimistic bias for the other
three—transportation  egquipment, communica-
tions, and insurance carriers——is not significant.
The mean surprises range from a jow of -0.068 to a
high of -(.721, Three industries have an optimistic
bias below .080 in absolute value: food and kin-
dred products {(-0.068), transportation equipment
{-0.070), and communications (~0.076). At the other
extreme, two industries have an optimistic bias
above 0.300 in absolute value: oil and gas extraction
{-(.721) and primary metal industries (~(1.532).

The proportion of analyst forecasting errors
outside the +/-10 percent bandwidth ranges from
alow of 0.361 to a high of 0.780. Two industrieshave
less than 40 percent of their observations outside
the +/-10 percent bandwidth: food and kindred
products (0.361) and depository institutions {0.369).
At the other extreme, two industries have more
than two-thirds of their observations outside the
+/-10 percent bandwidth: oil and gas extraction
(0.780) and primary metal industries (0.683)
Tweive of the 14 industries have more errors out-
side the -10 percent than outside the +10 percent
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Table 2. Forecast Errors by Year; Ail Firms, S&P 50C Firms, and Other Firms

Number of  Numberof  Mean Absolute  Mean

Year/Statistic Firms Forecasts Surprise Surprise  +/-10 Percent®  +H) Percent* -1 Percent”
Al firms

19k UM 2,246 2.525 (0.7495 0697 4311 (ARG
1985 2,525 8,608 1.593 LT N.651 0.226 (1426
y86 2,580 8,506 1.773 - 1AW N.656 0.245 0412
1987 2,829 B456 1.362 7004 1650 {264 0.386
1988 2R 9,041 1.067 -(.468* U620 D.264 (351
J9RY 2,874 4461 04959 ~(1.537* N&1S 0.24( 0.374
19490 2,890 9,627 1.034 ~.685¢ 0,600 03215 0.384
149 2,875 9,583 (.82 -.444 {1598 0.242 0.356
o2 3,195 10,702 {684 ~-0.331 0,357 0,261 0.296
1493 3,630 12,563 0.583 ~(rR230* 1544 (.258 0.286
1994 4,143 14,213 0494 =189+ nald 0.258 0.256
14995 4,476 15013 0.341 ~0.2:44% 0316 0.256 0.255
14996 4,593 11,008 L3527 173 .50 0.260 0241
Mean 0916 0414 0377 n.252 (1326
Rank Corselation 0973 (489 -).995* —0.0348 ~0.945"
S&0 500 firms

JUHd 43) 452 n.701 0.237 0.593 0.305 0.288
i9H5 43 1743 0.748 -0 474 0,503 {.186 0.317
1986 453 1714 0.620 ~(r250% 0.496 ¢.225 0.271
1987 463 1,791 0.487 0137 0.487 0.245 0.242
1988 466 1,852 0.382 (L1433 0470 0.259 0.211
1989 473 1842 0427 ~{.koe* D447 03.203 0.245
1990 476 1,896 331 ~£1113" 044 191 1,244
1991 441 1,892 0.442 -0.267* 1.467 (0.189 0277
3992 45 1,BE7 0467 ~(1 148 0.420 0.205 0.215
1993 186 1,983 1345 0.127 0409 0,220 189
1994 492 1,993 0233 0.027 0335 0.208 0126
1995 492 1,936 0.190 {3008 0.335 0.196 1139
1996 H54 1.314 D310 0.002 0.318 0177 tAEY]
Mean 0418 -2 0.431 n211 0,229
Rank Correlation —0.868* 0.357 ~0.978* -{1.462 ~(.819*
Other firms

1984 1,678 1794 2985 0.935 0.724 0,312 0.411
1985 2,082 6,865 1.807 -0.716* (1659 01.236 0453
1986 2,127 6,792 2.064 =198 0.697 (1250 0.447
1987 2,366 7,074 1.583 -0.843* U.692 26y 0.422
1988 2,338 7,189 1244 ~).532* 1.65% 0.272 0.387
1959 2,401 7,619 1.087 ~{1L626* 0.655 (1250 0.406
1990 2,414 7731 1.206 -0.825" 0.639 221 0417
1991 2,394 7,691 0.840 -0.488* 0.630 1255 376
1992 2,710 B,B15 0.735 -0.365* .586 (h.274 0.313
1993 314 16,580 0.628 -0,278* (.569 0.265 0.305
1994 3.7M 12,220 0.537 ~{).225¢4 0.543 N.266 G277
1995 3,984 13,077 1.593 -0.279* 0.536 1264 0.272
19496 4,09 9,694 (1.557 ~{).197* 0.526 0.272 0.254
Muan .09 Q473" 0.608 0.260 0.348
Rank Correlation -0.973° 0.449+ ~L984* 0088 -0g12¢

Note: Mean absolute surprise, mean surprise, and the percentage of surprises outside the three bandwidths use absajute value of
earnings forecast as the deflator.

*Proportion of surprises outside bandwidth.
*Significant at the 5 percent level, two-tailed test.
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Table 3. Forecast Errors Classified by Market Capitalization, Absolute Vajue of Earnings Forecast,

and Analyst Following
Nuamber of  Numberof  Mean Absolute Mvean

Firms Forecasts Surprive Surprise  +/-10 Percent! 410 Percemt - 19 Percent!
Market eapilalization (8 miflions ¥
<54 3157 18,247 2.198 ~1.445% 0774 1.242 0.532
150-100) 3,316 17,572 1.224 &6 0.679 (1,266 n412
[100-500) 4,529 16,394 L7449 027 385 0.267 0318
FAGR-3 1000 2,350 33777 (511 LR (13381 0.246 0233
23,000 052 12445 1278 LIy N30 01,243 D167
Rank correlation = 10004 1.44%)* - LN ~0.30% ~L.o00*
Absolite value of earnings forecast {reuts)?
<5 2,731 B,588 5407 ~2.5644 n&19 0.348 0.47}
[5-5) 3750 13,746 1.528 -0.681* 0.827 0,363 0464
|1=25) 5,563 40,552 01.644 =300 {1548 0.258 6.240
|23-5¢) 5,210 37,857 0.380 -0,15097 0499 {0.218 (1282
1501060 2957 22,100 0.297 ~(r105* G4 1199 (1.245
210 1,094 6,544 0607 ~(LZH 0.507 0.277 0.28]
Rank correlation ~0.82497 (829 Y77 ~,771 IR K
Anutyst folfeving (ngember of ariysiss

6,189 35,979 1.421 ~{1.59;3* 0707 0.293 0414
2 3,011 22983 1035 —0.578% 0629 0,272 0.358
3 3,913 15,728 n.790 ~(3.304" 1551 (1251 D330
4 3,077 11,41 0.674 294 1544 (246 0298
3 2,354 8532 0581 AL225* 0.519 (1247 0.278
& 1,898 6,775 0.762 ~0.460¢ 0,482 G217 0266
7 1,555 5,354 11,553 -(1.2854 NA65 0307 0.258
R 1,296 4,356 0.795 ~).135 0.449 [HAT) 1.258
9 1,080 3,664 {1486 ~L233 (1452 0G.208 024
210 1,023 14,654 0.354 -0.126% 0,387 0.192 0195
Rank correlation -{L782* {0.842% -{1.958* ~0.49354 ~{L.988"

Nute: Mean absolute surprise, mean surprise, and the percemage of surprises outside the three bandwidlhs use absolute value of

vamings forecast as the deflator.

*Stock price multiplied by number of common stocks outstanding.

MEarnings forecast is the 1/B/E/S mean forecast.

‘Number of analysts whose forecast is inchided in the calculation of the I/B/E/S mean forecast.

IPropustion of surprises vutside bandwidih.

*Significant at the 5 percent level, two-tailed tesl.

bandwidth, indicating that when large errors occur,
analysts are more likely to overestimate earnings
{optimistic bias} than to underestirnate them {pes-
simdstic bias), The two exceptions are depository
institutions and insurance carriers. I"erhaps these
two industries are less likely than the other 12 to
take big baths, which induce large negative errors
and give the appearance of analyst optimism.

CONCLUSION
Using the Abel-Noser database for 1974 through
1991, Dreman and Berry argued that analyst fore-
casting errors are too large. Based on the I/B/E/S
database for 1983 through 1996, 1 show that analysts’
eamnings forecast errors are approximately as large
as Dreman-Berry documented. Thus, their results
appear to have external validity.

Dreman-Berry maintained that analyst fore-

casting errors have increased over time. In a 1996
article, I argued that the Abel-Noser data, as sum-
marized by Dreman-Berry, suggest precisely the
opposite. In his critique of my analysis, David
Dreman correctly pointed out that I did not access
the data Dreman-Berry used to reach their conclu-
sions. In this study, Jused I/B/E/5 data to examine
five error metrics to determine whether analyst
forecasting accuracy has deteriorated over time. 1
found that analyst forecasting errors have decrensed
significantly over time, especially for mean abso-
Jute surprise and the proportion of errors outside
the +/-10 percent and -10 percent bandwidths.!!
My finding that analysts’ earnings forecast errors
have decreased over tme is robust to firms
included in as opposed to those excluded from the
S&P 500.

[ examined whether analyst forecasting errors
differ according to certain firm-specific factors:
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Table 4. Forecast Errors by Industry

SIC Numberof Numberof Mean Absolute  Mean +/-10 +10 -l
Code Industry Name Firms Forecasts Surprise Surprise Percent* Percent® Percent®
13 Qil and gas extraclion 73 1681 1.663 L7214 0.780 0.338 0442
i) Food and kindred products R 1,644 0.255 ~0.068¢ 0.301 0.166 0,195
28 Chemicals and allied products 128 3,40 0.454 ~).154 0422 0.189 0233
33 Primary metai industries 3 1,619 1.267 -0.532¢ 0.A83 D298 0.385
35 Industrial, commercial machinery

and computer equipment 128 3458 (.79 ~1.243" .59 1.274 £.322
36 Electronics and other equipment

companies 14 284 0.856 03700 1.556 0.237 0.314
37 Transportation equipment b6 2,44 0.820 -0.070 {.553 .24% 0.305
38 Measurement instruments; pholo

goods; watches 76 1,991 (1445 -1 186* 425 0.186 (L2349
48 Communications 56 1,292 0.455 ~(L076 (424 0.202 (227
L) Electric, gas, md sanitary services 194 6,765 0.436 0.330% 0.560) 0.261 .29y
(] Depository institutions 42 7,298 0.543 ~(1.336% 0.369 0.197 017
63 Insurance carriers 189 4,453 n5i2 -{,142 0.517 0.285 (1232
07 Holding; other investment offices 82 777 .392 -5t 0539 0.175 0364
73 Business services 78 PR LY 0.540 -0.263* G448 0.182 0.266

Notes: Mean absolute surprise, mean surprise, and the percentage of surprises outside the three bandwidths use absolute value of
varnings forecast as the deflator. To be included in Table 4. an industry must have more than 50 firms in the sample.

*Proportion of forecast errors {using absolute value of earnings forecast as a deflator} outside bandwidih.

*Significant at the 5 percemt level, two-tailed test.

inclusion in the S&P 500, market capitalization,
absolute value of earnings forecast, analyst
following, and industry membership. I showed
that: (1) analyst forecasting errors for S&P 500 firms
are smaller than for other firms; (2) analyst
forecasting errors are relatively small for firms with
comparatively large market cap, absolute value of
earnings forecast, and analyst following; and (3)
analyst forecasting errors for firms in certain
industries are substantially larger than those in
other industries. Thus, depending on the nature of
the firms followed by investors, analysts’ earnings
forecast errors may be considerably larger or
smaller than average.

Dreman and Berry showed that analysts’ earn-
ings forecasts exhibit an optimistic bias. [ had
argued in my 1996 paper that the optimistic bias

was not evident for S&P 500 firms for the period
from first-quarter 1993 through third-quarter 1995.
Moreover, according to [/B/E/S, the optimistic
bias has not been evident for S&P 500 firms for the
subsequent period, fourth-quarter 1995 through
second-quarter 1997.12

Based on theI/B/E /S data, which include both
S&P 500 and other firms, I documented an optimis-
tic bias in analysts’ quarterly earnings forecasts for
all years, 1985 through 1996, and in 11 of 14 indus-
tries. I also showed that the optimistic bias in quar-
terly forecasts has diminished significantly over
titne for both 5&P 500 and other firms and that it
was absent for 5&P 500 firms for each yeat from
1993 through 1996. The optimistic bias in quarterly
forecasts for non-S&P 500 firms remains. !

NOTES

1. Because earnings forecast errors cannot be caloulated when
the actual or quarterly eamings forecast equals zero, these
observations were omitted from the analysis. To be consis-
tent with Dreman-Berry, I did not adjust outliers i any
manner.

2. The other two definitions of eamings surprise are SURPS
and SURPC?, which respectively use the standard devia-
tion of trailing eight-quarter actual earnings per share and
the standard deviation of trailing seven-quarter changes in
earnings per share,

3. Other studies have documented that managers manipuiate
earnings in order to report positive earnings, posilive earn-
ings growth, and/or eamings that exceed analyst expecta-
tions. When managers cannot succeed in these goals, they

Financial Analysts Journal - November/December 1997

are likely to take a “"big bath.” See Lowenstein (1997).

Far simplicity, [ do not provide these resuits in a table.

5. These results and those that follow are based on the full
I/B/E/S sample of 129,436 observations described in
Table 1.

6. This suggestion was made when 1 presented an eariier
version of this article at the 1997 Prudential Securities
Quantitative Research Seminar for Institutional Investors.

7. The positive rank correlation for mean surprise indicates
that the bias has become less negative (i.e, there has been a
temporal reduction in the optimistic bias).

8. Such an analysis is beyond the scope of this study but is on
the author’s research agenda.

9. When | presented results at the 1997 Prudential Securities

fd
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Quantitalive Rescarch Sennnar for institptional Investors, 1
usand the actual EPS as a detiator. It was suggested to me
that the aberrant resalts for the largest EPS group may he
attributable to lapge random shovks in the actuals. When |
substituted forecasted EPS for actual EPS {as in this arnicle),
the lenor af my results was unchanged.

HL The exception is the proportion of errars outside the » 50
prreent bandwidth, for whick the proportinn et 19.2 percent
for the analyst followiing of 210 slighily exceeds the propor:
tion of 19.F pervent for the anatyst following of K.

i1 The exception is that the percentage of errors outside the
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+Hi percent bandwidih has not decreased significantly for
vither Uw entiee I/B/E/S sample or the non-8&P 500 sub-
sampse

12, Aceerding fointormation provided lo me by 17B/7E/5, the
mean surprises for S&T 500Hirms for these seven quarters
{sample sizes are in parentheses) are 1.7 percent (488), 2.4
pereend {442), 2.6 percent {490), 2.4 percent (490, 1Y percent
{1813, 3.3 percent {492), and 2.2 percent (491). The optimistic
bias i still present for $&I7 300 tirms for annual forecasts.

13, [ am grateful 1o Deres Tegenaw dor providing me wilh
excellent rosearch assistance.
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é/ " Duke Integration Assumptions

In the following document, “Duke” is referring to the Duke Energy affiliates that are
integrating into PJM on January 1, 2012, namely, Duke Energy—Ohio, Inc. and Duke
Energy—Kentucky, Inc. and associated regulated and unregulated generation assets,
unless otherwise specifically identified.

General Assumptions -

The industry will request additional information surrounding the potential impacts of this
integration. Such request will generate the need to conduct the following studies:

i. Impacts on flowgates

ii. Administrative Cost Analysis to all PTM members

iii. MMU Assessment/Study
{Planning will verify that there are no significant differences in IRM
due to Duke integration]

Transmission Service

OASIS
1. Transition
¢ There will be one OASIS node, the PJM QASIS.
¢ Transmission customers will submit and receive transmission reservations to the
PIM single node OASIS. It will be available to transmission customers one
month prior to integration to allow reservation of monthly transmission service,

2. Reservation Conversion
e Reservations purchased on the MISO CASIS node prior to one month ahead of
integration will be converted to the appropriate PJM RTO product and subject to
the PJM RTO rates as filed in the PIM QATT. Customers who have reservations
that need to be converted will be contacted directly by PIM. Converted
reservations and long term firm contracts will be converted to PJM equivalent
products.

3. Transmission Provider
e PJM becomes the Transmission Provider and approver for Duke transmission
customers under the PIM tariff, using PJM rates including a single RTOR
(Regional Through and Cut Rate).

4, Path Selection
e PORs/PODs and Sources/Sinks will be redefined to reflect the inclusion of Duke
within PJM. Based on the POR and POD selected on the QASIS, only one path
will be allowed. PJM will determine the allowable path based on a load-flow
analysis.
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é/ ' Duke Integration Assumptions

5. AFC/ATC

There wiil be one AFC/ATC engine, to be run by PJM.

Additional flow gates will be introduced to the AFC/ATC engine and calculation.
Decrementing of ATC will be based on reservations, IDC schedule data, EES, and
Super Regional Congestion Management (SRCM)} flow gate limits.

6. Losses

Losses on transmission reservations for block schedules will be financial and
marginal.

Exceptions to marginal losses for any grandfathered transactions will be handied
on a case by case basis and recorded in “special case” documentation.

7. Long Term Reservation

PIM will manage the granting of Long-Term Firm transmission service requests
for Duke.

Tagging & Scheduling

1. Tagging

E-Tag 1.8.1 will be used; however, PIM will not support vertical stacking of
OASIS reservations on schedules sinking, leaving, or going through PJM. PJM
will provide for horizontal stacking of OASIS reservations on schedules in all
situations.

Conversion of existing NERC Tags must be evaluated.

2. Tagging Service

PIM will use QATI for tagging services (agent, authority, and approval) for the
Duke Control Zone. Transmission customers will be required to specify the full
contract path on their tags, including all Scheduling Entities on the path. PIM
must appear as the Transmission Provider on the tag.

3. External Energy Scheduling

Generators will submit External Energy Schedules using the PIM Enhanced
Energy Scheduling (EES) application for scheduling outside the PJIM RTO.
Scheduling of imports, exports, or wheels through multiple interfaces of the new
PJM footprint will be managed through EES.

There will be additional valid contract paths in EES for external schedules that
include Duke in PJIM footprint.

There will be one ramp limit for the PJM RTQ. Because ramp is limited, PJM
allows for scheduling on 15-minute increments.

System Operations

1. Energy Management
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é/  Duke Integration Assumptions

PIM will be responsible for the operation of the Duke transmission system under
the current system operating policies and procedures. PJM is registered and as the
BA and TOP for this additional footprint.

Duke’s network model will be incorporated into the current PJM EMS model
down to at least 100 kV. The model building will occur incrementally in the
succeeding model builds leading up to the January 1, 2012 integration date.

There will be one State Estimator solution for the PJM footprint.

PIM will receive Duke’s operational data through ICCP links from the Duke
control room in Cincinnati.

Duke’s EMS will be the backup for generation dispatch in the event of
communication problems with the PIM EMS via PJMnet.

Duke will receive a GT (generation transfer) signal for backup AGC purposes.
The PIM-calculated Duke control zone ACE will provide separate fleet regulation
signals to the penerators’ EMS systems and any directly connected SCADA

plant that participates in the regulation market.

A Reactive Interface Analysis may need to be done to determine if any additional
Reactive Interfaces are necessary.

2. Reliability Coordination

PJM will take over responsibility for reliability coordination ("RC") for Duke as
of the integration date of January 1, 2012. As the Reliability Coordinator for
Duke, PJM has the authority to direct Duke operations, in accordance with the
PJM Reliability Plan, NERC Standards, and good utility practice in order to
preserve the reliability on the interconnection.

3. Emergency Coordination

As the RC/TOP/BA, PIM will direct/coordinate emergencies (i.e. emergency
conditions, TLR 5 events, restoration).

4. Congestion Management

PJM will provide congestion management in accordance with the PJM Market, CM2
processes, and the NERC Transmission Loading Relief (TLR) Standard as per the JOAs.
AFC coordination will be addressed through PJM's CM2 application as well as
any other existing AFC processes adhered to by PJTM.

Duke and PJM must perform Flow gate studies to determine the updated flow
gate list.

Flowgate data will be exchanged per the processes defined between PJM and
MISO

3. Dispatch

PIM will economically dispatch the PIM RTO as a single, security constrained
solution,

PJM will direct all generation owners to redispatch, for most intemal constraints,
PIM Dispatch will include effective marginal losses.
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¢ Individual Generator Dispatch (IGD) signals will be sent to all generators within
the Duke footprint upon integration into PJM.

» PJM Dispatch will have to consider flow gates outside of the PJM footprint as
they do today.

e Transmission and generation operators will be PIM Certified before integration.

6. Checkout

e PJM will handle checkout for Duke footprint transactions.

7. eDART

1. Generator Outage Ticket

a.

Generators will need to comply with the rules set out for the following
ticket types Forecasted Planned, Maintenance and Unplanned.

i. Forecasted Planned tickets will need to be submitted at least thirty
days before the start of the outage to be considered Forecasted
Planned. Forecasted Planned tickets are approved based on the
amount of Available Reserve, Blackstart Scenario checkout, and
are approved when not within the time period for Peak Period
Maintenance season (for non- Hydro-Run of River units),

ii. Maintenance tickets are postpone-able to after the following
Monday.
iii. Unplanned tickets are those that must happen at the time stated
such as in the case of a unit trip.

2. Transmission Qutage Ticket

a.

Duke will submit the tentative dates of all planned transmission outages of
Reportable Transmission Facilities to PJM via eDART as far in advance as
possible and update PIM at least monthly. For transmission outages exceeding
five days, Duke shall use reasonable efforts to submit the planned outage
schedule via eDART one vear in advance but no later than the first of the month
six months in advance of the requested start date along with a minimum of
monthly updates.

Duke _is required to submit all outage requests in excess of 5 days in duration by
the 1sof the month six months in advance of the start of the outage.

Duke is required to submit all other outage requests by the 1« of the month prior
to the month of the requested start date of the outage.

Outages scheduled for the following Planning year (i.e. June 1 — May 31)
exceeding 30 days in duration are to be submitted via eDART by February | for
use in the annual FTR auction.

As the Reliability Coordinator, PJM has the ultimate approval of
transmission outage requests in order to maintain system reliability.
Duke will designate an engineer responsible for support of PIM peak
seasonal {(OATF) and interregional assessments to ensure an accurate
model reflective of expected upcoming system topology including both
generator and transmission outages and upgrades.

3. Transmission Equipment Ratings Monitor (TERM)

a.

DOC #596119
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é/ . Duke Integration Assumptions

4. Overload Reporting
a. Reports will be adjusted to include overloads for Duke.
5. Instantaneous Reserve Check (IRC)
a. One new column for the control zone Duke will be added to the reports.
b. Duke generator owners will now be included as part of the IRC and will
need to submit data for the IRC whenever one is called.
6. Minimum Generation Report (MinGen)
a. Duke generator owners will now be included as part of the MinGen and
will need to submit data for the MinGen whenever a MinGen Event or
Alert is called.
7. Status Reports (SR)
a. Current Status Report
1. The Interchange will be adjusted to no longer include Duke.
ii. All of the other values for the report will be adjusted to include
Duke
b. Peak Status Report
i. The Interchange will be adjusted to no longer include Duke.
ii. All of the other values for the report will be adjusted to include
Duke
¢. Supplemental Status Report (SSR)
i. One new column for the control zones Duke will be added to the
Teports.
ii. Duke footprint generator and transmission owners will now be
included as part of the SSR and will need to submit data for the
SSR whenever one is called.
8. NERC Data
Duke will supply NERC SDX data as they progress through the levels of
submission below, with level 1 being the initial level and level 3 being the
ultimate result. There will be a period where they are in between levels 2 and 3.
They will advance through these levels independent of each other.
i. Level 1 — Duke will continue to send their own pre-constructed
SDX file to be appended to the PIM file
ii. Level 2 - They will be entering load forecast data into the Load
Forecast form. This data will be merged with the MW Outage
Generator Tickets and the Transmission Outage Tickets when sent
to NERC.
iii. Level 3 - They will no longer need to enter Load Forecast data as it
will be derived from other means (i.e. GDB, eMKT, eDART —
Generator Tickets, and EES).
9. Restoration Data
a. Restoration plans in the event of an outage must be updated and
coordinated by Duke and delivered to PJM.
b. Duke generator and transmission owners will now be included as part of
the Restoration Driil and will need to submit data for the Restoration Drill
whenever a Restoration Drill is called.
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Billing and Settlement

1. Internal Energy Schedules

Load serving entities will submit internal schedules using the PJM eSchedules
application. Internal Schedules includes any schedules within the Duke and PTM
boundaries.

2. MSET

PIM will perform the Billing and Settlements functions for the Duke zone
through the current PIM MSET application.

The weekly and monthly billing cycles will be consistent with that of the
remainder of the PJM membership

Settlements and billing data will expand to include additional customers, eMTR
accounts, energy schedules, and LMP nodes for the new buses, aggregates, and
zones.

There may be municipal entities that may choose to serve their load via point-to-
point transmission service. (need to identify if there are any entities that currently
serve their load in this manner)

Duke zone settlements will reconcile I.oad Responsibility energy schedules on a
two calendar month lag to be consistent with that of the remainder of the PIM
membership

PJM will distribute Market Settlements Reports via the MSRS application.

PJM will calculate and distribute invoices for Transmission, Energy, Capacity,
and Ancillary Services billing line items.

Special Schedules (Joint-owned units, Dynamic Schedules, etc.) will be handled
on a case by case basis and recorded via special case documentation.

Market to Market allocation methodology remains the same.

3. Ancillary Services

The Duke zone will be included in the RTQO Regulation Market and will not be
included in any reserve sub-zones (i.e., Mid-Atlantic).

Generators will need to qualify units for the Regulation Market by providing past
data to prove the generator can support regulation approximately 60 days before
integration.

Generators will need to qualify units for Black Start approximately 90 days before
integration.

PJM will select resources hourly to provide regulation and certain resources to
provide synchronized reserve based on a co-optimization between energy,
regulation and synchronized reserve. These hourly assignments may be updated
in real-time via PJM. Hourly assignments will be communicated to
owners/operators through the eMKT user interface. Intra-hour Regulation
assignments will be communicated to owners/operators by the PJM generation
dispatcher. Intra-hour synchronized reserve assignments will be communicated
via dispatch signals.
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Duke Integration Assumptions

Market Operations

1. Capacity - RPM

Duke will submit Capacity Transactions and Load Contributions using the eRPM
application. There will be a transition period following integration during which
Duke will participate in RPM via an FRR plan. The FERC-filed integration
agreement will document whether Duke participates in the RPM Base Residunal
Auctions following integration as opposed to waiting the minimum 5 years
otherwise applicable to FRR entities.

Duke will contract bi-laterally with capacity resource providers for capacity
needed to meet their capacity obligations for the remainder of the 2011/12
delivery year and the entirety of the 2012/13 and 2013/14 delivery years.

A new LDA will be established for the Duke transmission zone.

The Reliability Assurance Agreement (RAA) will be updated to reflect changes
due to Duke Market Integration.

2. ARR/FTR Allocations and FTR Auctions

Duke footprint Network and Firm Point-to-Point transmission customers will
participate in the annual allocation for ARRs effective on June 1, 2012. This
allocation will be conducted approximately 3 months prior to when the ARRs
become effective. ARRs allocated in this allocation may be directly converted
into FTRs prior to the annual FTR Auction.

A Special FTR Allocation will be conducted for the Duke zone since the
integration date is not on the first of June. This special allocation of FTRs will
cover the period of time between the implementation of the Duke zone on
January 1, 2012 and the next Annual ARR Allocation in which the Duke zone |
actually integrates into PJM (ARRs effective for June 1, 2012).

Duke pricing points will be available in the Annual, Long-Term and Monthly
Balance of Planning Period FTR Auctions through eFTR beginning with the first
auction after integration.

3. Markets

Duke and generators in the Duke footprint will submit Generation / Demand Bids
using the PIM ¢MKT application.

There will be a single Energy Market.

The inclusion of generators in the Duke footprint in the PIM wholesale energy
markets will be based on PIM’s current market rules.

The timeline for clearing the market and posting the results for day ahead and
real-time markets will remain the same based on Eastemn Prevailing Time. All
PJM Market applications assume EPT unless otherwise specified.

Market trials will be conducted approximately two months prior to Market
Integration.

Duke and generators in the Duke footprint will join the PIM Balancing Authority
as a separate Control Zone; PJM will assume BA Operations.
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¢ There will be one Area Control Error (ACE) for the PJM BA, any adjustments to
the definition of PIM interface pricing points post-Duke integration will need to
be determined based on the distribution factor analysis.

¢ There will be a single Duke transmission zone

4. Revenue Quality Metering
¢ The Duke utilitics and the generators in the Duke footprint will submit Meter
Data (Internal / External Ties to PJM and Generators) using the PJM eMTR
application. If generator metering is only available on a plant basis, this limits the
eMKT offer data for those generators to also be only on a plant basis.
¢ Duke will be incorporated into the single PJM Inadvertent calculation.

5. Locational Marginal Price

o Duke and the generators in the Duke footprint will be included in the single PIM
energy market; and will have LMP.
s LMPs will include the effective marginal losses.

6. eData
» The contour map will be updated to include the Duke control zone within the
PIM Control Area.

7. Market Monitoring
« Monitoring Analytics will perform the Market Monitoring functions for Duke and
generators in the Duke footprint.

8. Demand Response
e PJM will administer economic and emergency demand response for market
participants in the Duke zone according to the PJM rules.

Business Support

1. Control Documents
e PJM’s tariff will require a compliance filing to include Duke’s rates.

e PJM Tariff (OATT) and Operating Agreement will need to be modified to
accommodate the Duke integration,

2. PJMnet

e PJM will continue to use PJMnet for retrieving telemetry and SCADA data for
Duke. Cincinnati control center links will be used to transmit EMS data to PIM.

3. Participant Readiness/Training Development
¢ PJM has developed a comprehensive approach to assist new PJM market
customers with the integration of Duke into the PIM footprint. This approach
consists of two parallel and complimentary efforts: Participant Readiness and
Training Delivery.

DOC #596119 8



Duke Integration Assumptions

Participant Readiness includes distribution of relevant information, references to
whitepaper and other PIM resources to provide details and requirements, and a
customized checklist for each customer which highlights the major topics that
need to be covered to prepare for integration.

To facilitate the Participant Readiness process, PJM will establish client manager
teams that will work with the various customer groups (i.e. Generation QOwners,
Load Servers, etc.) to conduct meetings, recommend training, and monitor
progress.

Training should continue with the objective of increasing customer comfort with
PJM systems, processes, and markets. A comprehensive training schedule of in
person classroom training will be developed for delivery within the Duke
footprint. The schedule will include the following courses and programs. PIM
101, Load Serving Entity (LSE) Program (LSE 201, 202, 203, 204, 205), Market
Operations Center Program (Generation 101, 201 and 301 and Operations 101),
Local Control Center (LCC) Program (Transmission 101, 201, and Operations
101), System Restoration Workshop, and Market Settlements 301, Additional
topics may be developed as needs are identified and delivered in person or via
synchronous on-line training (WebEx). Additionally, asynchronous training, or
on-line on-demand training, covering many of the above topics will be available
on the PJM website or through the PJM LMS 24/7.

Transmission and generation operational personnel who will be communicating
with and camrying out directives from the PIM control center will need to be
identified along with a company designated Training Liaison (role of the Training
Liaison is outlined in Manual M-40}. Information and assistance will be provided
regarding PJM Certification for this audience. It will be necessary for this group
to individually earn their PJM Certification credential (Transmission or
Generation) prior to the integration date.

Duke operators will need to maintain or acquire a NERC Certification
(Transmission Operator, RC, or TO/BI) prior to integration in PJM.

If necessary, an additional course will be developed for existing PJM members to
provide an overview of changes and highlight specific business rule and
application changes (if any) related to the Duke integration.

The Dispatch Training system at PTM will be used to train dispatchers on the new
systems. Duke will need to assist in training PJM System Operators on the
nuances of the Duke system.

NERC and Regional Compliance

1. NERC Certification

PIM will request from RFC and NERC that a certification team be constituted to
certify PJM as the RC, TOP, and BA for the Duke footprint.

Certification process will likely involve field visits to PIM and Duke as part of the
process.

The certification process will likely occur in late 2011, just ahead of the
integration date.
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¢ PJM will need to demonstrate that it has the processes, tools, and properly trained
personnel to execute the integration.
2. NERC Registration
e Duke will drop its registration as a TOP and re-register as a TO as most of the
existing transmission owning member of PJM have done.

Outage Planning

1. Transmission Qutage
s Prior to integration, transmission outages must be entered directly into eDART in
accordance with the timing in the current PJM Transmission ticket outage rules
highlighted in “System Operations™ section 7.2 “¢eDART Transmission Qutage
Ticket” above.
* As the Reliability Coordinator, PJM has the ultimate approval of transmission
outage requests in order to maintain system reliability.
2. Generation Qutage
¢ (enerators within the Duke control zone will enter generation outages directly
into eDART 30 days prior to integration.

Membership & Credit

1. Membership
* Duke and any entities operating within the Duke area must register as PJM
transmission customer (point to point), member or affiliate 60 days prior to
integration.

Stakeholder Process

e PJM will schedule Stakeholder meetings in the Duke service territory to discuss
market integration timing and issues.

e PIM will utilize regularly scheduled Committee meetings to discuss and
recommend or approve any necessary changes for Duke market integration. For
example:

o PIM Members Committee (MC) meeting to review OA and OATT
changes
o Markets and Reliability Committee (MRC) meeting to review and endorse
Manual changes prior to MC review
o Tariff Advisory meeting to review tariff changes
TOA-AC meeting to review any changes to transmission rates.
o NERC OC approval of PIM Reliability Plan

o]
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Risks

o Need to coordinate with Duke to ensure they are able to use their EMS systems as

backup for generation dispatch in the event of communication problems with the
PIM EMS via PJMnet.
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