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|. INTRODUCTION

In this Article, we show how statistical analysis of the response of both share prices
and investor expectatierio new information can be used to improve the estimation of
damages in shareholder litigation. Perhaps more controversially, we argue that the
standardevent stud§ a statistical shibboleth in securities litigatibis much more
limited than is commonly accepted in estimating Rule-3@amages.

The iconic status of the event study is due to what it replaced: expert opinion based
on unsupported assertioabout materiality and loss causation, and as inflgtershare

1. SeeinfraPart Il (describinghe event study methodology).
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estimates drawn from little more than junk science. Such testimony has been thrown out
of courtrooms in the poddauber? cleanup of expert evidencelt has been replaced

with expert testnony based on the generally agregmbn notion that a properly
performed event study is an appropriate method for estimating damages in shareholder
class action litigatiot. As always, there have been heated disputes among experts over
what was meant by pper application of the methddwhat has been submerged in the
debate, though, is that event studies as traditionally used in litigation are often incapable
of providing by themselves accurate and unbiased estimates of shareholder damages. At
best, the eant study is a starting point of the analysis of damages, rather than the answer.
In some cases, it may be unnecessary altogether.

As an expository device, the typical example of a shareholder class action claim
involves a misstatement that leads investoroverv al ue t he defendant firmés
price followed by a corrective disclosure which causes the stock price to fall. An event
study measures the magnitude of the price drop associated with the information in the
disclosureé® This magnitude, then, bes®s an estimate of inflation per shrée
difference between reported price and the true dabhgring the time period the stock
price was infected with the misstated information. The problem with such a simple
example of securities fraud is that it is rditthat common in practice Although often
useful to demonstrate various principles involved in analyzing shareholder class actions,
the vast majority of shareholder claims are more complex.

For example, the corrective disclosure can be part of a pekssse that includes
material, timely information, which if negative would have an independent negative
i mpact on the defendantds stock that would not I
timely, confounding information were positive and material thewoitld mask the
magnitude of the price drop that would have occurred had it not accompanied the
corrective news. In either case, the event study by itself does not provide a reliable
estimate of the value of the misrepresentations that have been corbgctdte
disclosured

A second complication is that many shareholder class action complaints allege a
pattern of recurring misrepresentations extending over a number of financial reporting
periods. Perhaps the most recognizable example is the prototymicaintiog statement
fraud that has built up in severity over time. Such a problem can start small with a minor

2. Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 589 (1993).

3. See, e.gln re Executive Telecard, Ltd. Seldtig., 979 F. Supp. 1021 (S.D.N.Y. 1997).

4. David |. Tabak & Frederick C. Dunbavjateriality and Magrtude: Event Studies in the Courtroom
in LITIGATION SERVICESHANDBOOK: THE ROLE OF THEFINANCIAL EXPERT 191 21 (Roman L. Weil et al. eds.,
1990) [hereinafter Tabak & Dunbar].

5. See,egFener v. Operating Engdérs ConB3dr0l (5thrCd.u s . & Mi sc. Pen
2009).

6. Tabak & Dunbarsupranote4, at 19.3.

7. SeePart Il on event studies.

8. SeeFrank PartnoyPura Fraud 2 (Apr. 24, 2009) (unpublished manuscript presented at the 15th
Annual Institute for Law and Economic Policy Cerdnce: Compensation of Plaintiffs in Mass Sibiesr

Litigation, on file with The Jour nal of Corporation Law) (suggesting t hat
Asi multaneously disclose information ot heatthettihean i nf or mati on
of the corrective disclosuredo is a conscious strategy ai med &

to plead loss causation adequately).
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GAAP violation to cover up disappointing performance. But, if the market expects
continuing growth at a rate that is higher than can actuallytamed, then attempting to

ma k e t he firmés gr owt h rate appear to me et

increasingly creative ways to fix the numbers. Eventually, the truth comes out and it is
found that the financial statements must be restated, ertgratimetimes, over several

prior fiscal years. But, a distinct corrective disclosure is not associated with one and only
one past financial statement; rather, the disclosures will often be about the need to restate
multiple past financial statements. Cegaently, the observed stock price drop is due to
information about the entire sequence of financial misstatements that were likely building
up in magnitude over time. As such, the price reaction does not tell us the effect on the
stock price of any singlenisstatement, nor of any combination of prior misstatements
other than for the reporting periods specified in the corrective disclosure. As a
consequence, the event study does not isolate the inflation per share at the earlier times in
the class period lbare the various accounting violations had cumulated to a relatively
large magnitude.

A third issue that arises in shareholder class actions is the apportionment of damages
among codefendants. The Private Securities Litigation Reform Act of 1995 (PSLRA)
contains a provision establishing proportionate liability for shareholder class action
litigation.? Although many such cases have multiple defendants, there is relatively little
in the way of welaccepted expert analysis that helps the finder of fact imidgy
aggregate damages among the various defendants. The event study may provide some
assistance if separate corrective disclosures relate to the misstatements of one and only
one codefendant. This rarely seems to be the case. Even if a certain mistapossis
attributed to one and only one codefendant, an event study of a corrective disclosure that
simultaneously corrects both this misstatement and a material misstatement made by
another codefendant will not be able to allocate the proportion afiberved price drop
between the two misstatements.

In what follows, we will focus mainly on the estimation of inflation per share
arguably the most important step in computing damages in shareholder class actions. To
orient the role of inflation per shamepte that estimating damages in a shareholder class
action builds on a number of el ements that
securities fraud actions. These include the following:

Materiality: testing which of the alleged omissions and/or npisgsentations
are materiak0

Loss causationestimating the drop in the stock price, if any, that was caused
by revelation of the material omissions and misrepresentations.

Inflation per shareestimating the inflation per share on all trading days during
the class period so as to determine the magnitude of the reduction in inflation

9. Private Securities Litigation Reform Act #8995 § 101(b), 15 U.S.C. 8 78u(2006).

10. See generallyrrederick C. Dunbar & Arun SeGounterfactual Keys to Causation and Damages in
Shareholder Clasgction Lawsuits2009Wis. L. Rev. 200, 20042 (stating that counterfactual analysis has a
role in understanding causation) [hereinafter Durdb&en,Counterfactual Keys

11, Id.

t

r el

h e
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per share between class member purchase and salé4ates.

An expertods evidence on damages typically incor
steps!3 In part this is because tlsmme research tool, an event study, sheds light on all
three. An additional reason is that findings in each of these areas have a role in the actual
computation of damagé$.
To see this, we start with the proposition that a plaintiff suffers an econossc |
when she buys a security at an inflated price and sells the same security after some or all
of the inflation has been wrung out of the stock pHtdt is important, though, to
establish that an alleged omission or misrepresentation is materialthé aiternative,
the truth were not material, then its disclosure should neither have had an impact on the
share price during the class period nor contributed to inflation per share. Assuming, then,
that materiality has been established, the measure asfoatc loss per share is the
inflation per share at purchase less inflation per share at sale. This is not necessarily an
estimate of damages, however, because plaintiffs also need to establish the loss causation
element of damages. This was recently defity the Supreme Court to be the price
decline <caused by r e v e RaComsequently fit is ot fae relevant t
oversimplification to say that a sharehol derés dse
economic loss and the magnitude of loss atiasl’ That being said, the issues
described above affect the use of the event study for both inflation per share and loss
causation.
In Part Il, we show how experts have attempted to deal with these problems in the
context of relying on an event study adrrective disclosures. Often, there comes a point
in the analysis where arbitrary allocations are made. This is followed by Part Ill, which
shows how statistical analyses from financial economics can be used in each of these
circumstances to improve tlaecuracy of estimated inflation.

Il. EVENT STUDIES AND REGRESSIONANALYSIS

An event study is an empirical technique used to measure the stock price impact of a
specific event, such as al8The teghragoneyefiasninesar ni ngs ann
stock price returrts the percentage change in stock prices from one day to thé text
determine how much of the price movement on a particular day is due to the event being
examined, and how much is due to changes in conditionstiaffethe market in

12, Id.

13. See generallifabak & Dunbarsupranote4.

14. See generally id.

15. SeeDunbar & SenCountefactual Keys supranote 10 (stating that counterfactual analysis has a role
in understanding causatiorsge alsdVladge S. Thorsen, Richard Aaldlan & Scott HakalaRediscovering the
Economics of Loss Causatiof J Bus. & Sec. L. 93, 93 126 (2006) (advocating for a broad standard of loss
causation rooted in economic8)JCHAEL J. KAUFMAN, 26 SECURITIESLITIGATION: DAMAGES § 11A:11, at 39
(2008) (discussingbura Pharmaceuticalsinc. v. Broudo 544 U.S. 336 (2005)). Note that, though this
proposition appears to be relatively uncontroversial among economists and legal scholars, courts have adopted
alternative and conflictingations of economic loss in the context of shareholder class actions.

16. Dura, 544 U.S. at 342.

17. Dunbar & SenCounterfactual Keysupranotel0, at 220 26.

18. A. Craig MacKinlay, Event Studies in Economics and Fingn8& J. ECON. LITERATURE 13i 39
(1997).
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Event studies are widely used in litigation to measure the effect of alleged
misconduct by examining the share price impact of relevant disclo¥liidse event
study method is commonly used in securities litigation for esitigahe share price
impact of events because it meets scientific standards. These standards include the
following: it provides testable results that may be replicated by other analysts; it is
supported by published literature; it produces estimates wiioan rate of statistical
error; and it has generally been accepted by the scientific commitinity.

A. Event Study Methodology

Although there are multiple ways to perform an event study, among the
academically sound methods, any differences in measureafeptice reaction or
determination of statistical significance are usually immatéfidlhe approach used in
this Article, which is also commonly used in the literature, can be described as follows:

Step 1. Estimate a market model of share price retinaisdontrols for the
effect of market movements and news on the event dates;

Step 2: Rule out causation of the impact due to random occurrence; and

Step 3: Compute the monetary impact of the evelated news on the share
price returns.

These steps are siribed in general terms below.

Step 1. Estimate a market model of share price returns that controls for the
effect of market movements and news on the event dates

The first step in performing an event study is to estimate a market model that allows
calculting predicted share price retuf¥sThe predicted share price returns are the
returns expected in the absence of any significant comgaagific event. While there
are a number of academically accepted approaches to predicting the returns of a
compastydésk, mo s t event s t #4dTihes market snedel & fimar ket
estimated by regression analysis (described below) and establishes the historical

19. Id.

20. SeeTabak & Dunbarsupranote4, at 1921 (arguing that event studies are useful in quantifying
damages).

21. SeeDaubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 589 (1993) (establishing a test for
admissibility of expert testimony).

22. The event study methodology urse today was introduced in two seminal papers: Ray Ball & Philip
Brown, An Empirical Evaluation of Accounting Income Numbérs. ACCT. RESEARCH 159, 15978 (1968),
and Eugene F. Fama, Lawrence Fisher, Michael C. Jensen & Richard olydjustment dstock Prices to
New Information 10 INT& EcoN. Rev. 1, 1121 (1969). It is commonly @epted in financial economicsee
MacKinlay, supra note 18, at 13 39, andJohn J. BinderThe Event Study Methodology Since 19®8v.
QUANT. FIN. & AccT. 111,111 37 (1989),and has ben applied in numerous studiegeJoHN Y. CAMPBELL,
ANDREW W. LO & A. CRAIG MACKINLAY , THE ECONOMETRICS OFFINANCIAL MARKETS 149 50 (1996) In
this overview, we will follow the commonly accepted methodology as discussed by, for example, Professor
Craig MacKinlay.

23. Tabak & Dunbarsupranote4, at 19.5.

24. Seth ArmitageEvent Study Methods and Evidence of Their Performah@e=ECON. SURVEYS 25 52
(1995).
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correlation between the company share price returns and market returns to account for
market effects. Omoften uses a period of time prior to the alleged violation in order to
estimate predicted share returns. But, an equally reasonable alternative is to use a period
of time including the violations, and include fi
ead date on which corrective disclosures enter the market. By convention we will label
these methods Market Model (1) and Market Model (2) respectively.
Market Model (1) is the following equation:

()Predicted company return = U + b (Market indeor

In Market Model (2) the estimated equation can include an indicator variable for
each dateon which there was new revelation of the relevant truth reaching the market

(Aevent datesod0). There is one indicator variable
(2) takes the following form:

2Predicted company returno(everildate 1p ( Mar ket i nde>

+ ,feventdate 2) +.. g(event date N)

I n either <case, the generic market mod el predi
returns as acn st ant fU6 plus a quantmesthe matkétch is the ¢

i ndex daily coefidenottrypi Thél ibdpehhsedcome fibehave a
special place in financial economics. Beta conveys a relationship between the market

indexand the volatility of a companyds share prices.
price to have a beta equal to 0.5 means that if the stock market index were to increase by
10% one would expect, everything else held const

would increase by 5%. Alternatively, a more volatile stock, with a beta equal to 1.5,
means that for every 10% increase in the stock market index, all else held constant, we
woul d expect the companyb6s share price to increas
The AU0 commémnkcyespel ced out fal pha, 6 i s an ad
predicted return of an individual stock, though this factor is usually very small and
statistically insignifican2® Alpha is interpreted as the expected return of the stock when
there is no chang@ the market index and no evenelated news. That is, on days when
the index return equals zero and news indicator variables are equal to zero, alpha is the
expected return of the stock.
The indicator variables in Maeket ( MgdemadP) eac
and there is one indicator variable for each event date. The gamma coefficients capture
the effectsof hose days 6 n eeffessfrom thecetfeats an the sharehretusne
due to general market moveme#fs.
Often, for alpha, betand gamma (if Market Model (2) is used) the coefficients of
the indicator variables are estimated simultaneously using regression analysis on a
sample of daily returnd’ Regression analysis is the most commonly used statistical
technique in economics arithance28 It is accepted ubiquitously in academic research
and is used in litigation in such areas as discrimination, residential property valuation,

25. Seenfra note29.

26. Binder,supranote22, at 124.

27. Stephen J. Brown & Jerold B. Warnblsing Daily Stock Returnsl4J.FIN. ECON. 3, 3 31 (1985).
28. Alan B. Krueger Symposium on Econometric Tqdl$J.ECON. PERSPR, Fall 2001, at B10.
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antitrust, and, of course, securités.
Regression analysis is a statistical method that uses thwenent between two
or more variables to quantify the impact of a change in one varialgietfie daily return

on the market index) on the other wvariable (in th
stock price). One hypothesizes that the returns ofridadket index and the indicator event
date variables will fAexplaind®the changes in the

In Figure 1 below, the estimation of the alpha and beta coefficients is represented
graphically using illustrative sample data (not actual refuBach data point on the chart
shows the share price return and the market index return on a particular day. The vertical
position of the data point measures the company
position of the data point measures the markexrreturn. The straight, upwastbping
line through the data points represents equation (1) from above, Market Model (1). It can
be seen that the data points do not all lie exactly on top of the line. The vertical distance
between the line and an indivdl data point is a measure of the statistical error
associated with the line on that dait is the difference between the daily return
predicted by the market model and the actual daily return on that day. These errors of the
regression are variously oald Afabnor mal returns, o fexcess retu
adjusted returns, o as they are the3lWesidual retur
will use these terms interchangeably.
Basic regression analysis estiothetdats a mar ket me
points; that is, it calculates the coefficients alpha, beta, and (if Market Model (2) is used)
gamma, such that the sum of squared errors is as small as p&4§ibiethis reason the

basic regression methodol agy isgusomstiomes call ed
29. For exampl e, the Federal Judici al Center, whose statuto
educaionpograms for judicial branch employees, 0 publishes a ref

contains nine reference guides, including one devoted solely to regression aRabysaL JUDICIAL CENTER,
REFERENCEMANUAL ON SCIENTIFIC EVIDENCE (2d ed. D00), available athttp://www.fjc.gov/public/pdf.nsf/
lookup/sciman00.pdf/$file/sciman00.pdf [hereinafRBFERENCEMANUAL ].

30. WiLLIAM H. GREENE ECONOMETRICANALYSIS 8 (6th ed. 2007).

31 Tabak & Dunbarsupranote4, at 19.6.

32. GREENE supranote30, at 21.

33, Id. at150.
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Figure 1. Estimating a Market Model Using Regression Analysis

2.0%

.
e
04 .
. ¢ .
. .
ot o . . ®
¢ . . R
* * .
1.0% * (] . .o * .
’ . L -
. . . S
¢ .
£ . 0
£ . .
2 * o2 .0 1
o) ¢S AN !
14 . % o
- * . s h .
g . e AR L
§ ¢ % . . s . * | fbeta
o 4 P R . |
2 0.0% * * '
% . . i / .. LK) . * |J
a e e e~
alpha * o YO SO P
g P . ¢ ** % e -
O . ¢ o ot e .
> iyl .,
K ¢ > ® o »
8 ¢ b4 t AL SR
¢ *e . $ 4
. . 4 3e ¢
- 0,
1.0% N + . 4 + s
e e LR IR R SRS
. L &d * 3 . 0. L4
o, o - .
.
. J . N . ¢
.
e 3
. o !
«
MR
2.0% . ‘ ‘
-1.0% -0.5% 0.0% 0.5% 1.0% 1.5%

Daily Index Return

In Figure 1, the slope of the market model line is the value of the beta coefficient.
The slope is the vertical distance that a point on the line would trathed ihdex return
would increase by 1%. This distance is represented by the large bracket to the right of the

vertical axi s. It tells us the expected amount by
change if there was a change in the index return.
Thevale of alpha is the companyds expected daily

is zero. This is the value of the point on the vertical axis at which the market model line
crosses the vertical axis. This value is shown in Figure 1 by the small bracketétt the |
of the vertical axi$?

This picture does not depict indicator variables for event days. But, one can think of
the coefficient on an indicator variable that is equal to one on a given day and zero on all
other days as the vertical distance between lig) @stimated Daily Company Stock
Return on that day (which itself depends on the Daily Index Return for that day) and (2)
the actual Daily Company Return on the same day. That is, it is the difference between
the predicted return and the actual return Whias we defined, is the excess return.

34. Note that empirically, one often observes an alpha close to zero for stocks trading in liquid and
efficient markets. The reason is that the estimated ordinary least squares results in a value of alpha equal to the
average DailyCompany Stock Return minus the average Daily Company Return multiplied by the estimated
beta.SAMPRIT CHATTERJEE ALl S. HADI & BERTRAM PRICE, REGRESSIONANALYSIS BY ExamPLE 30 (3d ed.

1999). Both the average Daily Company Stock Return and the averageddailpany Return are usually
small seeEugene F. Famd&fficient Capital Markets: I 46 J. FIN. 1575, 1601 (1991)esulting in a small
number for the estimated alpha.
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Consequently, for Market Model (2) the value of the indicator variable is a measure of
the excess return on an event day.

In performing an event study with Market Model (1), the estimated market model
(equaton(labove) is used to predict the daily returns
an event window that includes the day of the corrective discl88iiree event window
can be a single day or multiple dafslf the event window is more than one day, then a
sepaate prediction for each day can be made with a version of Market Model (1) that has
been estimated on daily returns. The prediction
expected daily return of the companyds stock for

Step 2: Rule out causation of the impact due to random occurrence

If, after statistically controlling for general market movements, a company
experienced a negative stock price return on the same day that it issued a press release, it
is tempting to automatidly assume that the observed negative return was caused by the
news. Consider, however, that all stocks experience price fluctuations from day to day,
and one typically observes price movements even on days with no apparent news relevant
to the company.n other words, even in the absence of any new information about a
company, actual and predicted returns for t he ¢«
coincide except by the rarest of chances. Thus, it has become standard practice to test
statistically whethr a price movement is just as likely to be random as to be explained by
the relevant newd’
This is most often done using the standaiest38 In this context, the-test provides
a decision rule based on traditional statistical hypothesis testingrtk with forming a
Anull 0 hypothesis of no effect on stock price fr
statement that the expected excess return on the event day % Zée.decision rule
will be to reject the hypothesis, and therefore concludettieevent caused the stock

35. Tabak & Dunbarsupranote4, at 19.4.

36. MacKinlay, supranote18, at 14 15.

37. It has become common to use the test of statistical significance on a disclosure as a test of materiality.
SeeTabak & Dunbarsupranote4, at 3, 9. In this Article we focus on estimating inflation per share. In practice,
the same event study can be used for both purposes. We argue below that the conditions under evrenh t
study provides an unbiased estimate of inflation per share are often violated in practice. These same violations
could also impair the ability of the event study to give an unbiased indication of materiality. Consequently, we
will avoid usingthe er m fimateri alityo as a substitute for either Asignif

38. Brown & Warnersupranote27, at 8.

39. More formdly, the hypothesis is that the excess return on the event day was drawn from the
probability distribution of the sample of excess returns used to estimate the parameters of the market model. In
the case of Market Model (1), this sample excludes the deiys ltested. It is a property of ordinary least
squares that the distribution of the error term, which is the distribution of excess rattinisinstance, has
zero meanGREENE, supranote30, at 25 For the purposes of statistical testing, it is also often assumed that the
population of exces®turns is normally distributedd. at 18, 52

In the case of Market Model (2), the estimation sample includes the days being tested for statistical
significance. But each of these days is represented with its own indicator variable. An indicator variable that
equals 1 for a single day and 0 for ahet days causes the values of the daily return of the stock and index on
that day to have no impact on the estimation of any of the other parameters (speca aallyf). In other
words, it is as if that day is excluded from the sample used to estimatearket model and its only purpose is
allow estimation of the value of the excess return on that y)agnd the test statistics (described below)
associated with the estimate of the excess return.
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price drop, or to fail to reject the hypothesis, and therefore conclude that the event did not
havea causal influence on the stock price. There are two types of incorrect conclusions
that we are concerned about in this framewincorrectly rejecting the null hypothesis

of no effect (note carefully the double negative in this description) when the news
actually was not material (Type | error); or incorrectly accepting the null hypothesis of no
effect when the news actually hath impact (Type Il error, which is defined as one
minus the power of the tef§.Usually, Type | error is the more costly or serious of the
two, and, therefore, decision rules with a low chance of committing a Type | error
predominate. The de facto proésnal standard in economics (and a legal standard in the
United Stated)! is to use a 5% level as the test for statistical significance. Another way of
saying this is that we test whether the 95% confidence interval around the estimated
parameter includezero. Consequently, our decision rule will be that if we find that zero
excess return lies outside of a 95% confidence interval centered around the estimate of
the excess return on the event dat e, then we wil
concludethat the news was causally related to the observed excess return.

The next step is to implement the test resulting in an estimate of the confidence
interval. If we are using Market Model (1), we start with the excess return of the stock
price on the everday and the standard error of the excess return already calculated from
the event study above. The standard error is a measure of the volatility of the stock price
after controlling for movements in the market index; in other words, it is a measure of the
dispersion of the actual returns around the predicted return based on a regression analysis
as depicted in Figure (1).

We can use these measures of the excess return and dispersion in the following way.
Assume that the excess return is negative, denotéeXo . The standard error <can
be used to form a bedlhaped probability distribution centered arouXdThis is usually
cal | ed Sistibdtiom bradsstribution for shorf2 A graph of the distribution
would have excess returns along theizantal axis. The area under the bslaped curve
between any two values on the horizontal axis would be the probability of observing an
excess return in that rangassuming a draw of excess returns from the same
distributiord that is, a distribution ofeturns with mean equal tX. The point on the
horizontal axis that denotesroexcess return would be to the right-¥f It is possible to
create an interval of any size centered-X¥nConsider, for example, an interval centered
on -X that is construed such that the area under the probability curve between each
endpoint of the interval equals 95%. This would be our 95% confidence interval that
would be used in a Atwo tailo test (the most com
was outside this berval, then, using our decision rule, we would reject the hypothesis of
no effect.

Correspondingly, the same standard error can then be used to formsaapstl
probability distribution around zero. Then the excess return péiwbuld be on the part

40. Sometimes the tolerance levels for the probahbilify Type | and Type 1 I1- error are denot
b ) GREENE supranote 30, at 1035 To restrict mathematical notation to only that which isesal, we will
not be using these symbols for this purpose.

41. REFERENCEMANUAL, supranote29, at 168.

42. Phoebus J. DhrymeS§eminar in Macroeconomic Theory: Event Studies, The Econometrics of Event
Studiesin SEMINAR IN ECONOMETRICS TOPIC INEMPIRICAL FINANCE 103 (Columbia Univ2009).
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of the horizontal axis to the left of the zero excess return point. If it is far to the left of
zero excess return then it will be in the tail of the distribution. That is, if the null
hypothesis of zero effect was true, then the observed excess retune ement date
would have had a low likelihood of occurring.

How low a likelihood? In the two tail test we are interested in whether the observed
excess return is iaitherthe positive or negative tail, so the likelihood is computed as the
area under theurve from-b  tX@lus the area froXt o B. Assume that the sum
area is equal t@. Then, consistent with zero being outside of the 95% confidence
interval described above, is less than 5%, the decision value for a Type | error. The
interpretation of this result is that if we were to conduct this test many times, then the
percentage of times we would make the mistake of rejecting the hypothesis of no effect
would converge td00xp percent Assume, for instance, that we calculatp-ealue of
0.04, indicating statistical significance based on the 0.05 decision rule given above. Then,
if the null hypothesis of no effect were actually true, every time we did 100 event studies
under these conditions we would expect that we would make the mistake of concluding
that the event had no effect four times.

The tdistribution for a amulative excess retuextending over more than one day
has a mean equal to the cumulative excess resmaha measure of dispersion equal to
the standard error of the regression times the square root of the number aiveays
which the return wasumulatedThe 95% confidence interval would then be constructed
from this distribution.

Switching to Market Mdel (2) above, the-dtatistic on the excess return for event
day n is the same as thetatistic on the coefficierd, that is used to test whether the
value of this coefficient is significantly different from zero. Most regression software
output will report both the value of thestatistic and thep-value for each estimated
regression coefficierft® Although this would seem to be a simplification over using
Market Model (1), expanding the event window to multiple days and investigating the
pattern of reurns within the event window is more complicated with Market Modet42).
Moreover, selection of the proper days in Model (2) should be limited to those days on
which there is an objective a priori conviction thae news qualifies as either a
revelationof the relevant truth or an affirmative misrepresentation.

Step 3:Compute the monetary impact of the everlated news on the share
price returns

After estimating a market model, the third step of an event study is to calculate the
monetary impact of theverir e | at ed news on the share price retur

43. The tstatistic computed this way for Market Model (1) would likely be slightly lower than-the t
statistic estimated by regression software for Market Model (2). Professor Phoebus Dhrymes provides a
rigorous development of the test statistiasNtarket Model (2) SeeDhrymes,supranote42, at 103.
44. In making our argument about the shortcomings of the event study technique, we riEechdb
discuss the pros and cons of different ways of performing traditional event studies. All standard event study
methods have the problems that will be identified below.
45. SeeStuebler v. Xcelera.corfin re Xcelera.com Sec. Litig.), No. 801643RWZ, 2008 U.S. Dist.
LEXIS 77807 (D. Mass. Apr. 25, 2008), in which an expert wavented from testifying becausalicator
variables in the expert 6sanycoodrepla niyn cnlemdse da plp3ela rdsa toe sa nido nt hveh iecxhp
to use indicator varidbe s on fArel evant event dates, 0 meaning fAhis theory d
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on the days of the new#§.This monetary impact is calculated with the results of either of

the market models calculated in Step 1. If Market Modelglised, the excess return on

an eent day can be treated as a percent, though not necessarily a simple percentage as
will be explained below. In the same way, if Market Model (2) is used, the estimated
coefficient for each indicator variable is used as if it was an excess return ex@essed
percent.

In either model, to convert this percentage impact into a monetary impact, one
multiplies the stock price on the day before the evelsted news by the estimated
percentage impact of the news on the event date. The way percentagesufaitedaiic
the market model, however, is different from the way they are computed by most people.
Financial economists find it easier to work witle excess returns measured in natural
logarithis as they have computation advantages over percentage returns.

Specifically, the daily return is computed bsn (t oday és pri ¢ce/ yesterdayd
whereln(.) stands for the natural logarithm of the number inside the brackets. The result
is a number that is approximately equal to a percentage change. For small values they are
almost the same, but the approximation becomes worse the larger the difference between
the two prices.

Natural logarithms have desirable properties that simple percentages lack. For
example, assume that a thidesy pattern of stock prices of $10, $5, and $10 was
observed. Obviously, the difference between the day one price and the dgyritede
$0 ($10 minus $10) which also means that the difference between the day one and the
day three price is 0%. Note, though, that the simple percent change from day one to day
two, followed by the simple percent change from day two to day,three50% and
100%, respectively. If the twday percent changes are cumulated, the result would be
50% (50% plus 100%). That is, adding together the percent returns implies that the two
day return between day one and day three isb0#ich would imply that th difference
between the day one price and the day three price is 50%, er@35x$10) higher than
the day one price. This is clearly incorrect. The reason for this incorrect result is that
simple percentages cannot be added to recover cumulative pegeentNatural
logarithms do not have this problem. Natural logarithms have the propertin (tiay
two-price/dayoneprice) + In(daythreeprice/daytwo-price) = In(daythreeprice/day
oneprice).

The following formula is used to convert the natural I@par representation of
excess return to a dollarice reaction:

market adjusted price reaction =pifce prior to alleged disclosure) x
(exp[(cumulative excessturn)+ (nx$/2)] 1)

where
expl[.] is the exponentiation function,
Sis the standard error of the market model regressiod
nis the number of day®sver which the excess returndsmulated.
This formula is based on two features of the mathematics of the estimated return.

46. Tabak & Dunbarsupranote4, at 19.6.
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First, the exponential of the natural logarithm &f number recovers the number:
exp[in(X)]=X. Because the daily excess return is represented by (t oday ds
pricel/yesterddaydsexproineal i al of t his expression
price/yesterdayds pifiheratiois gratér thanVlest tham) ones a r at i o
then todayds price went((Uupd@dydwn)priWeeryetsherdqgagii
minus oneJi s mul tiplied by yesterdayds price, the r es
yesterday to today.

Second, we note that the quantin{ t oday 6s pri ceisypoemllyer dayods pric
distributed and this means that the quantity inside the parenthedegnizmally
distributed. To convert the (normally distributed) excess return into a price effect, we
need to deal with expected value ofth (| ognor mal |y distributed) ratio
yesterdayds price. The nor mal di stribution of th
zero and variance equal 8/2. The termnxS%/2 in equation (3) is the variance of daily
returns cumulated oven days. To determine the expected price effect requires an
adjustment to the expected excess return involving the variance of the excess return as
shown in equation (3)/ This completes the steps to a traditional event study used in
securities litigation.

B. Conditions Regarding Events that Affect Event Study Reliability

As described above, the event study is a generic research lt®ospecific
application in Rule 106 shareholder class action litigation has been most frequent for
event days on which thevelations of the relevant truth are disclosed to the mé¥ket.
With certain conditions in place, the event study can be usestablish critical elements
of liability, including materiality, loss causation, and inflation per share, and has been
used inthe following ways:

Materiality: The materiality of the alleged fraud can be tested by determining
whether the revelation of the corrected information had a statistically
significant impact on the stock prié@.

Loss causationSimilarly, thelosscausatiorrequirement can be determined by
the same statistical tésthat is, whether disclosure of the concealed
information caused a statistically significant price drop.

Magnitude of loss causatiolhe magnitudeof the price drop on a corrective
disclosure dat@rovides an estimate of loss causation, which provides a cap on
the estimated inflation per share.

Magnitude of inflation per shareSimilarly, the magnitude of the price drop

47. Seel. AITCHISON & J.A.C.BROWN, THE LOGNORMAL DISTRIBUTION: WITH SPECIAL REFERENCES TO
ITSUSES INEcCONOMICS8 (Cambridge Univ. Press 1969).

48. Tabak & Dunbarsupranote4, at 19.4.

49. It should be stressed that this is an ex post measure of materiality of the correct information. Statistical
significance on the disclosure date is not sufficient for determining whether the correct information was
expected to be matial by the defendants at the time of the original omission or would have been material at all
times during the class period. Moreover, if the corrective disclosure is not statistically significant, then it does
not necessarily follow that defendants withowledge of the omission had a reasonable basis for assuming that
it was not material when they made the omission.
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can be viewed as a historical experiment of what the impact on the share price
would have been were the correct information provided to the market in a
timely fashion; inflation per share is another constraint on damages peP%hare.

For the findings of an event study to be relevant to shareholder class action stock
price inflations, however, certain conditions need to be satisfied. Specificétiy,
reliability of the event study in measuring the full effect of events on a share price is
greater under the following circumstances:

1) the events are wetlefined;
2) the days and timed day when the news reaches the market are known;
3) the market has not anticipated the news; and

4) it is possible to isolate the effect of the news from market, industry, and
other compamms peci fic factors simultaneously
price>1

In circumstances in which these criteria are not satisfied, additional information and
steps may be needed to isolate the price reaction attributable to the event of interest.

1. Confounding Information

Of the abovecited conditions for reliability,ite fourth condition is the most likely to
be violated in practicé2 A day on which there has been a revelation of the relevant truth
is an obvious candidate for analysithe event is linked to loss causation and
measurement of inflation per shérbut, as ften occurs, this information may be
contained in a news announcement that also contains information unrelated to the alleged
misrepresentatiors

For such instances, there are techniques from empirical finance and social science
that can be used to hetpsolve these issuéFor exampl e, fificontent
part of the tool kit for determining which among a number of simultaneous news events
had effects on the stock priee.Content analysis, however, cannot always isolate the
price impact of a sidficant piece of news if it was in the same announcement as other
significant news.

50. Dunbar & SenCounterfactual Keysupranotel0, at231.
51. Tabak & Dunbarsupranote4, at 19.2.

af fectin

anal ysi

52. See,egFener v. Operating Engor sfun@ &7 F13d 401 (btm @iru s . & Mi sc. Pen

2009).

53 Id.

54. See generallBradford Cornell & R. Gregory Morgatlsing Finance Theory to Measure Damages in
Fraud on the Market Case87 UCLA L. Rev. 883 (1990).

55. David I. Tabak, Making Assessments About Materidligss Subjective Through the Use of Content
Analysis (unpublished manuscript, available at http://www.nera.com/image/PUB_Tabak_Content_Analysis_
SEC164é€final.pdf).
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2. Buildup of Inflation Per Share Over the Class Period

Another common problem that arises in application of the event study method is that
defendants have made a serédamisrepresentations over time. As a consequence, the
inflation per share changes through the class period, usually increasing, but the revelation
of the relevant truth does not correct each distinct misrepresentation in an isolated,
separate announcement

This situation is perhaps most apparent in accounting restatement cases. The
corrective disclosure is a press release, likely attached to an SEC-#ritir), stating
the financial statements for the prior, say, two years can no longer be reliedngoil
be restated. Let us assume further that the restatements will cause downward revisions to
reported net income in both years, and the amount and cause of the restatement for each
year is material to the market.The typical financial fraud classtaan will have a class
period that commences on the date that the first, erroneous financial statement was
released to the market, and ends on the date that the restated financials for both years are
revealed. The revelation of the corrected financiald bé the cumulative, twgear
restated amount whi ch, by assumption, wi || be |
amount. The corrective disclosure, then, contains more information than could have been
known during the early part of the class period, after first erroneous financial
statement was released but before the second erroneous financial statement was released.
Specifically, the announcement that includes a quantification of the revisions to the net
income for both years will inform the market @ larger cumulative impact than could
have been known before the second yeards misstate

To give an example, let us assume the following facts concernibdedit, Inc.

(E-2), a financial services company, concerning thescdi year earnings
announcementy’

Example 1:

1) On March 30, 2007, -E files a 10K for the fiscal year ending December
31, 2006, claiming earnings of $1.00 per share.

2) E-Z is silent about the FY 2007 financial results until March 30, 2008, when
it files a 16K for the fiscal year ending December 31, 2007 claiming earnings
of $1.00 per share for FY 2007.

3) On May 1, 2008, & issues a press release saying the following:

a) it is restating its FY 2006 earnings to $0.50 per share (implying that
originally reported FY 2006 earnings were overstated by $0.50 per share);

b) it is restating its FY 2007 earnings to be a loss of $0.50 per share

56. Materiality in this context implies that the revisions to the financial statements matedal impact
on the marketédés consensus estimate of the present discounted
by the issuer of the security. This is based on the generally acknowledged thesis that the value of the equity
interest of arenterprise is the expected present value of future free cash flow of the operating assets plus net
liquid assetsSeeRICHARD A. BREALEY & STEWART C. MYERS, PRINCIPLES OF CORPORATEFINANCE 88i 114
(9th ed. 2008).
57. To keep the example easier to follow, are assuming, contrary to U.S. regulations, thatwgas not
required to make quarterly financial filings.
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(implying that originally reported FY 2007 earnings were overstated by
$1.50 per share); and

c) it is taking a substaiat writedown of subprime related assets in FY
2008.

4) The stock price responds immediately, dropping a mattptsted $10.00
per share.

Shortly thereafter, an action is filed under section 10 of the 1934 Securities
Exchange Act on behalf of a classiméestors who purchasedZsecurities from March
31, 2007 through April 30, 2008. Defendants includg, ks officers and directors, and
its auditor.

This example can be used to explore the problems in relying solely on an event
study to measure inflath per share for class members. In this instance, an event study
will show a $10.00 price drop simultaneously occurring with a revelation of the relevant
truth. However, that is not the same thing as the full $10.00 drop beimed bythe
revelation of he relevant truth. If it is shown that the third item in the above disclosure,
the writedown of assets for FY 2008, is timely and material, then the magnitude of the
stock price drop has increased because of a confounding factor unrelated to t&& fraud.
Using the event study result of $10.00 per share, as described in the prior section, without
adjustment, would lead to an overestimate of inflation per share. Of course, if the
material timely news had been positive rather than negative, then the staretdrstiedy
result could lead to an underestimate of inflation per share. In either case, the findings of
such an event study should be adjusted, if possible, to increase the accuracy of the
inflation-pershare estimates.

There is yet another problem illusted in this example that relates to the specific
topic of this Part. For anyone who bought between March 30, 2007 (when the erroneous
FY 2006 16K was released) and March 30, 2008 (when the erroneous FY 20R7 10
was released), the only misinformationtire market was the $0.50 overstatement of FY
2006 earnings; no misrepresentations regarding FY 2007 financials had occurred.
Consequently, the $10.00 price drop at the end of the class period, by itself, says virtually
nothing about the inflation in shapgice for these members of the class. It is extremely
unlikely that shares purchased between the filing of the 2086 40d the 2007 &
could be worth a $10.00 damage claim.

This issue is a variant of the confounding information problem when usingé¢he¢ e
study to measure inflation per share during the class period. Even if the corrective
disclosure only contains information about the fr@%d,may contain too much negative
information to measure the magnitude of the price drop that would be expected from
correcting only the first financial statement.

To illustrate, let us suppose in the above example that the court finds that the only
misrepgesentations were those made about earnings in the 2006 and 2R67\¥@ also

58. A confounding factor is information that is different from, and unrelated to, the event under
consideration in the event stu@ndthat hasatsat i sti cally significant i mpact on the col
wi || also refer to such information as ficonfounding news. o0

59. Suppose, in our example, that the writedowns of assets were fraudulently covered up before May 1,

2008, so that every piece afformation in the press release on that date was a corrective disclosure.
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make the assumption that the experts agree that $8.00 of the $10.00 price drop is due to
the corrective disclosures regarding the 2006 and 2007 restatements (leaving #200 of t
price drop to have been caused by the timely announcement concerning the FY 2008
subprime writedowns). The following table shows what is known at this point about
inflation per share:

Table 1
Earnings Per Share
Fiscal Year Fiscal Year
2006 2007 Total
@) ) (©)]
1)+@)
A. Reported $ 1.00 $ 1.00
B. Restated 0.50 (0.50)
C. A-B Overstated $ 0.50 $ 1.50 $ 2.00
D. Inflation per Share Due to ? ? $ 8.00

Overstatement

The typical approach to dealing with this issue is to use a buildup of the inflation per
share over the class period that is proportional to cumulative financial oversta®8ment.
The following table shows how this is done:

Table 2
Earnings Per Share
Fiscal Year Fiscal Year
2006 2007 Total
@ @ ()]
MW+@
A. Reported $ 1.00 $ 1.00
B. Restated 0.50 (0.50)
C. A B Overstated $ 0.50 $ 1.50 $ 200
D. C+prev(C) Cumulative Overstated by Year 0.50 2.00 n/a
E. C/sum(C) Percentof Cumulative Overstated by Year 25% 100% 100%
Buildup of Inflation
F. Ex$8.00 Pro Rata Method $ 2.00 $ 8.00 $ 8.00
G. Subclass Period of Inflation 3/31/2001 3/31/200¢
- 3/30/200¢ - 4/30/200¢

60. Seeln re Cendant Corp. Sec. Litig., 109 F. Supp. 2d 235 (D.N.J. 2000); Aff. of Frank C. Damkey,
Cendant Corp. Sec. Litig., 109 F. Supp. 2d 235 (D.N.J. 2000) (No. 98 €64);1Supp. Aff. of Frank C.
Dorkey, In re Cendant Corp. Sec. Litig., 109 F. Supp. 2d 235 (D.N.J. 2000) (No. 98 Civ. 1664); Supp. Decl. of
Michael F. Koehn]n re Cendant Corp., Sec. Litig., 109 F. Supp. 2d 235 (D.N.J. 2000) (No. 98 Civ. 1664);
re Cal. Micro Devices Sec. Litig., 965 F. Supp. 1327 (N.D. Cal. 1997) (applying the test described in this
section).
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If the earnings have been overstated for a large nhumber of years, then calculation of
the cumulative overstatement proceeds as follows: the cumulative overstatement of the

first year is just the first yeahdsscomverstatement

year is the sum of the first year overstatement and the overstatement of the second year;
the cumulative overstatement of the third year is the sum of the cumulative overstatement
of the second year (calculated in the prior step) and the owsrsat of the third year;

etc. The cumulative overstatement of the last year is always 100% of the total
overstatement. Table 2 computes the cumulative overstatement for Example 1 in row D.

The next step is to comput e vetotesstatpremtc ent age of ¢

to the total overstatement. In Example 1, the year 1 overstatement of $0.50 is 25% of the
total overstatement of $2.00. The peda allocation approach would therefore assign

25% of the price drop t o tdbuststd$2:10Ger sparar 6 s

(0.25 x $8.00 per shajeUnder this allocation, purchasers who bougizt €hares during

the period March 31, 2007 through March 30, 2008 and retained these shares through the
end of the class period would have estimated econlmsic(reduction inflation between
purchase and sale) of $2.00 per share. Alternatively, class members who purchased after
March 30, 2008 and held to the end of the class period would have estimated economic
loss of $8.00 per share.

One of the key assumptfis in the buildup approach presented here is that one can
estimate the fraction of the observed $10.00 per share that is due to the accounting
misrepresentations before building up the inflation per share over the class period. As
will be shown below, tls assumption is likely problematic.

On a related point, the prata allocation approach may cause a distortion in the
buildup because it does not take into account that the observed price drop is based on
market expectations that would have been diffeianthe counterfactual world. For
example, market expectations for 2007 earnings would have been lower had the true 2006
earnings been reported. This has an effect on the buildup because in the counterfactual
world, the 25% of cumulative overstatement widlve had a different, often larger than
pro-rata, effect on inflation per share.

3. Allocating Liability to Codefendants

It is often the case that different sets of codefendasteh as officers versus
outside audito® are alleged to be responsible foffelient misrepresentations that are,
nonetheless, revealed together in corrective disclo§tréhis is another species of
confounding information. Consider that each misrepresentation is associated with a set of
codefendants. Some misrepresentation mayassociated with two codefendants, a
second misrepresentation with one codefendant, etc. Were there a series of corrective
disclosures and each was associated with one, and only one, of the misrepresentations,
then there might be some hope that an evemtystvould be able to assign an inflation
per share to each misrepresentation. Then each codefendant would have an upper bound
on their liability from the dollar drops associated with the corrective disclosures only for

61 See,eqg. Compl aint, Tyco | 638, 12003 WLd553580 .(S.DWaY|Fsbh 27, No .
2003); Consolidated Amended Class Action Compjdimre The Corp. Sec. Litig., 257 F.R.D. 101 (E.D. Va.
2009).

over st



BrueggerDunbar_Final.docx Do Not Delete 11/16/20097:11 PM

30 The Journal of Corporation Law [Vol. 35:1

the misrepresentations for which thiegd some legal responsibility. Instead, corrective
disclosures usually reveal the truth about a number of alleged misrepresentations,
creating the problem that analysis of event study results is of limited value in helping to
determine proportionate lidky.
To give an example, let us change our example somewhat and assume the following
facts concerning one of-E6s backer s, Asset Backed Lending,
income is the same asZ& but unlike EZ, files quarterly as well as annual financial
statements:

Example 2:

1) On March 30, 2007, ABL files a 1R for the fiscal year ending December
31, 2006, claiming earnings of $1.00 per share.

2) During 2007, ABL issues three 4Ds as follows:

a)on May 15, the Q1 2007 1Q states earnings per shaoe @1 2007 are
$0.20 per share;

b) on August 15, the Q2 2007 4D states earnings per share for Q1 2007
are $0.30 per share;

c) on November 15, the Q3 2007 -IP states earnings per share for Q1
2007 are $0.30 per share.

3) On March 30, 2008, ABL files a 1R for the fiscal year ending December
31, 2007 claiming earnings of $1.00 per share for FY 2007 and $0.20 per share
for Q4 2007.

4) On May 1, 2008, ABL issues a press release stating:

a)it is restating its FY 2006 earnings to $0.50 per share (impliiag
originally reported FY 2006 earnings were overstated by $0.50 per share);

b)it is restating its FY 2007 earnings to be a loss of $0.50 per share
(implying that originally reported FY 2007 earnings were overstated by
$1.50 per share); and

c)it is taking a substantial writedown of subprime related assets in FY
2008.

5) The stock price responds immediately, dropping a matiptsted $10.00
per share.

Consider the defense of the auditor codefendant that the only times it made any
representations to ¢hmarket was by certifying its audit of the financial statements in the
two 10Ks. Neither the quarterly earnings announcements nor the 2008 writedown
announcement involved any statements made by the auditors. As a result, any inflation or
loss causationttibutable to the 1@s or the 2008 writedowns would not contribute to
damages against the auditor. Alternatively, a portion of the inflation per share and loss
causation from the misstatements in th&&0would be jointly attributable to the auditor
and other codefendants involved in their preparation and dissemination. But, the event
study by itself cannot distinguish which part of the $10.00 price drop is due to correction
of misstatements in 1Rs versus misstatements in the-Q8 and revelations abotlie
subprime writedowns.
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I1l. ANALYZING PRICE REACTIONS WITH RESPONSECOEFFICIENTS

In what follows, we extend our examples to demonstrate how response coefficients
can be used to improve the accuracy of inflation estimates. These applications draw from
40years of studies of the impact on stock prices of financial announcements published in
the finance literatur82 The specific topics covered include the following:

How a response coefficient can be used to separate the stock price impact of an
announcementoncerning the financial results of a company from the impact
of other announcements made simultaneoushis application of response
coefficients intends to separate the portion of a price reaction attributable to
quantified financial results from thegion attributable to either quantitative or
qualitative, confounding news.

The construction of a hypothetical price path,
period based on the counterfactual that no misrepresentations werebhade

This is particularly releant if each of several misstatements occurred at

different points in time.

Calculating bounds on damages for particular defendants when different
parties share the liability for an alleged miscondu€he hypothetical price
paths can be based on paspedfic response coefficients and will therefore
allow calculating a cap on inflation per share over the class period for a given

party.
A. Price Effects of Financial Results in Announcements with Confounding News

1. The Nature of Financial Resulsinouncements

Quarterly announcements that inform investors about its financial results, especially
the fourth quarteros, often contain the most ea
releases over the course of a y&aFor welkfollowed companies, secwyitinalysts will
have published their expectations well in advance of such announcements and discussed
the different factors that support their estimates. In some cases, analysts share their views
about the implications that financial results above or bedgpectations would have on
their valuation of the company. The anticipation of financial results by the wider investor
community has also been documented; academic research has found that stock prices
exhibit significantly higher volatility in the days foee the announcements of financial
results®s

62. The literature review of response coefficients is presantelin Part IV.
63. Of tenti mes we wil/l cal | -ftohre sper ihcyepsodt hderd ri scivardp lipyt G tchieds fitbhuet £ b L
we refer to the assumption of no misrepresentations and the resulting price path conjunctively.
64. SeeWilliam H. Beaver,The Information Content Of Annual Earnings Announcemeénds ACCT.
RESEARCH (SuPP) 67, 84 (1968) (concluding that investors look directly to reported earnings when making
their earnings forecasts).
65. SeeRay Ball & S.P. KothariSecurity Returns Around Earnings Announceme8#\CCT. REV. 718,
718 38 (1991).
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Announcements of financial results are rarely limited to financial statement data.
Because they are crucial for the valuation of a stock by investors, financial results are
generally a platform for more widnging communications by management to
investors. For example, in earnings calls with security analysts, management might make
an earnings forecast for subsequent per#§dsjscuss their understanding of the

company6s growth oppmaltyuntigsd egu e 0tri aress poom da troa mg e

beyond the reported financidlé Academic research has shown that concurrent, ancillary
information, such as management forecasts, has significant stock price if$pacts.

2. Financial Results and Their Impact on &drices

Research concerned with stock price movements in reaction to financial results has
been a subject of academic research for at least half a c€htlihe hypothesis that
earnings announcements contain information that can move a stock pricedsibasart,
on a model that equates the value of equity to the expected present discounted value of
the future stream of cash floi8.In the case of a stock, all free cash flow ultimately
accrues to the equity holder in the form of distributions suchtaak $uy backs and
dividends/! The argument is: were the price higher (lower) than the sum of discounted
future distributions, an investor buying the stock would expect to make an economic loss
(profit) in the long run. As a consequence, reduced (incr@atadand would decrease
(increase) the stock price towards the equilibrium where it equals the sum of expected
discounted future dividends.

Expected distributions to equity holders depend on expected cash flow which, in
turn, should bear a loawin relatioship to expected earnings of a comp&h¥herefore,

66. For price reactionsot management forecasts, see Robert Jennidgsystematic Security Price
Movements, Management Earnings Forecasts, and Revisions in Consensus Analyst Earnings,F2etasts
AccT. RESEARCH90, 90 110 (1987); Gillian Hian Heng Yeo & David A. Ziebafhe Effect of SelSelection
Bias on the Testing of a Stock Price Reaction to Management Earnings ForécBst¢. QUANT. FIN. &

AccrT. 5, 525 (1995); Yoel BeniluzZManagement Earnings Forecasts and Simultaneous Release of Earnings
News (Whitcomb Ctr. for Reearch in Fin. Servs., Working Paper No. 930723, 20@vgilable at
http://business.rutgers.edu/download.aspx?id=1210.

67. For studies related to general information released simultaneously with financial results, see generally
Robert E. Hoskin, John S.ughes & William E. RicksEvidence on the Incremental Information Content of
Additional Firm Disclosures Made Concurrently with Earningd J. ACCT. RESEARCH (SUPP) 1, 27, app. A
(1986) (concluding that disclosures released concurrently with earningsrer@ments have more information
content than earnings alone); Elizabeth A. Dere@lara VegaSoft Information in Earnings Announcements:

News or Noise?2 9 (Fed. Reserve Bd. I nt 6l Fi mvailablBias cussi on Paper
http://iwww.federalresev e . gov/ pubs /i fdp/ 2008/ 951/ i f d-qgolvéyadd sofd f (concluding

information[6s] o0 role in the price discovery process i s
68. Hoskin, Hughes & Rickssupranote 67, at 27; Robert M. Conroy, Kenneth M. EadesRobert S.
Harris, A Test of the Relative Pricing Effects of Dividends and Earnings: Evidence from Simultaneous
AnnouncementsiiJapan 55 J. FIN. 1199, 1215 (2000); Jenninggjpranote 66, at 109; Michael J. Lacina &
Khondkar E. KarimTest s of Mar ket Reaction and Analystsd Forecast
Management Earnings Expectations: A Case of ConcuBat News Management Earnings Forecag®
REV. QUANT. FIN. & ACCT. 123 (2004); Yeo & Ziebarsupranote66, at 5 25.
69. Seeinfra Part IV for adiscussion on this literature.
70. BREALEY & MYERS, supranote56, at 88 114.
71 1d.
72. BongSoo Lee, TimeSeries Implications of Aggregate Riend Behavigr 9 REv. FIN. StuD. 589,

as 1

Revi

n
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according to this model of stock price formation, in an efficient market, stock price is an
unbiased estimate of the value of the stock based on all public information of future
earnings’3 It is therefoe not surprising that the stock price generally reacts very little or

not at all when a company announces earnings in line with the current market
expectationg? Alternatively, stock prices have been found to react significantly to
unexpected earnings numly s |, or fi e a r'hTihe gason $suhapinvesors s . 0
adjust their expectations of future earnings in the direction of the surprise.

a. Earnings Response Coefficients

Academic explorations have summarized the quantitative relationship between
earning surprises and stock price by estimating an earnings response coefficient
(ERC)’6 For an intuitive explanation, consider the effect of an earnings surprise on a
stock price return. Suppose, for example, that there is a surprise of negative earnings per
share that is-10% of the stock price. Such an announcement will often cause a swift
stock price drop. In the instant case, let us suppose that the observed stock price effect is
-30%. The price response coefficient in this case is equal to 3: it is thgechareturn
divided by the change in the earnings surprise to price ratio. In this instance, it would be
-30% divided by-10%.

Generally, the factor by which an earnings (per share) surprise transforms into a
price change can be represented’as:

Marketadjusted
price reaction due = ERC
to earnings surprise

earnings
surprisepershare

The research on thmagnitudeof the price change in response to earnings surprises
has developed a more rigorous representation to facilitate statistical estimates:

589 618 (1996); John Y. Campbell & Robert J. Shilltock Prices, Earnings, and Expected Dividerss].

FIN. 661, 66176 (1988); John Y. Campbell & Robert J. Shillehe DividendPrice Ratio and Expectations of
Future Dividends and Discount FactorEREV. FIN. STuD. 195, 195228 (1988); Terry A. Marsh & Robert C.
Merton, Dividend Behavior for the Aggregate Stock Mayl6& J.Bus. 1, 1140 (1987). In the short run, cash
flows and accounting earnings can diverfiee reasons are that there are differences between (a) the timing of
cash flows and the sales activity that initiates them and b) the cash outlay -tdidbng assets and the sales
activities that use these assets as an input.

73. BREALEY & MYERS, supranote56, at 88 114.

74. See Robert L. Hagerman, Mark E. Zmijewski & Pravin SHéig, Association Between the Magnitude
of Quarterly Earnings Forec Errors and Risiddjusted Stock Return®22J. ACCT. RESEARCH526 (1984) for
one of the first papers estimating an ERC, finding results that provide strong evidence of the association
between the magnitude of earnings surprises with stock price returns.

75. 1d.

76. SeeBall & Kothari, supranote65 (testing several hypotheses of effect of earnings announcements on
security prices); Walter R. Tee& Charles E. WasleyEstimating Earnings Response Coefficients: Pooled
versus FirmSpecific Models21 J.ACCT. & ECON. 279, 27995 (1996) (suggesting pooled estimation may lead
to incorrect coefficients).

77. Note that this formula needs to be adjustegending on the estimation technique used to measure the
ERC.
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An earnings surprise is defined&s E(g), where:
& is the earnings per share announced on day t; and

E(@ iste mar ket 6s expectations(usoafly earnings per
represented as consensus analystsd forecasts)

The marketadjusted stock price return (excess retuklR, in response to this
earnings news is assumed to be predicted by the following siqmes

AR =a + b{[é;T E(8)]/p.1}, where:
p.ii s the prior dayés share price;
b is the estimated earnings response coefficient; and
ais an estimated constant.

As a matter of experience, it is likely that the earnings response coefficient is not
consant if there are multiple earnings surprises resulting from disclosures of false
accounting. For a growth stock, the first announcement could be expected to have a
disproportionately larger effect than subsequent announcements. That is, the earnings
respose coefficient for initial announcements would likely be larger than it is for fellow
up announcements. This is because the initial price reaction would include a component
that reassesses upward the risk of ensuing bad news. If that risk materializes in a
subsequent earnings surprise that an investigation is related to the same violative conduct
as the first disclosure, then losses caused by the conduct are the sum of the two excess
returns.

b. Analyst Forecast Revision Coefficient

We have discussed above that a stock price will change when investors change their
expectations of future earnings revise their earnings forecagtsCurrent academic
research has converged to using securities analyst forecasts as approximationsefor mark
expectations. We will discuss the reasons for this in Part IV. The factor by which analyst
forecasts are revised due to an earnings surprise is called the analyst forecast revision
coefficient, or ARC. The basic relationship between forecast revisindsearnings
surprise can be thought of as:

Analyst forecast revision due t _ ARC X earnings surprise
earnings surprise per share

Academic researchers have quantified these response coefficients for various
samples of firms, industries, and tinmeriods’® These calculations are based on
historical data using regression analysis. Because this statistical technique uses many
historical observations to estimate the response coefficients, the response coefficients will
not be influenced by the possblconfounding news of the single historical

78. See suprdart Il.A.2.
79. See the discussion of the academic literaitufra in Part V.
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announcements. Large sample results produce unbiased and consistent estimates of
response coefficienf In other words, the effects of the confounding news cancel each
other out in the estimation.

We discuss he to calculate or select the appropriate ERC and ARC for a company
in our review of the academic literature on ERCs and ARCs in Parts IV and V,
respectively. We will now turn to examples which demonstrate how these response
coefficients can be used to aywg price reactions.

3. Using Response Coefficients to Parse Price Reactions

The importance of financial results and the fact that they are often announced
simultaneously with other company specific news is the motivation for our first example
using respose coefficients. Before we can address all the complexities present in
Example 1 of the previous section, we demonstrate the application of response
coefficients in simplified situations. Consider the following case of a corrective
disclosure of a misrepsentation announced simultaneously with a timely (i.e.,
nonfraudulent) earnings disappointment:

Example 3:

1) On March 4, 2008, amid market speculations that Acme Bank and Fidelity
(Acme) will have to write down subprime related assets in 2008, Acme
annoured that it would not take any writedowns (when in fact management
already knew they were inevitable).

2) On March 30, 2008, Acme announces that its 2007 earnings are $1.50 below
the marketds expectation (timelye announcement)
down its subprime related assets substantially (correction of misrepresentation).

3) An event study shows that Acmeds stock price
$10.00 on March 30, 2008.

Clearly, the price reaction on March 30, 2008 includes the comlgffedt that
investors attribute to both the writedowns of subprime related asswulsthe
disappointing earnings announcement. As a consequence, the event study on March 30,
2008 does not by itself allow one to determine the price decline exclusively dhe t
disclosure of the misrepresentation.

Instead we can make use of the academic research on price reactions in response to
earnings announcements, which provides us with a technique to calculate the price
reaction due to the $1.50 earnings disappointmriEhe technique uses the concept of an
earnings response coefficient, or ERC, as introduced above.

Let us assume that either through a regression analysis or from the professional
literature, we can infer that Acme has an ERC of 5 over the relevanpénw. This
implies that for every cent of an earnings surprise its stock price reacts by five cents.

Using an ERC of 5 in our example gives the following result:

80. GREENE supranote30, ch. 4.9.
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Table 3
A. Total Price Change on March 30, 2008 Disclosure $ (10.00)
B. Earnings Surprise announced on March 30, 2008 $ (1.50)
C. Earnings Response Coefficient 5.00

Inflation Due to Misstatement made on March 4, 2008

D. A BxC ERC Method $ (2.50)
E. Unadjusted Event Study Method $ ?

To parse the fraction of a price reaction due to an earnings surprise is not the only
application of response coefficients. The technique can also be applied to calculate
inflation in a stock price when thearnings themselves are misrepresented or overstated
and later corrected in a disclosure of the correct numbers. This, in fact, may be the most
relevant use of ERCs in securities litigation. While not all restatements result in litigation,
restatements aifie fact quite common and therefore an important application of response
coefficients: The July 2006 report on financial restatements issued by the U.S.
Government Accountability Office finds that 6.8% of all companies listed on major
exchanges restated lafist one financial statement in 2085This is the motivation for
our next example, which again is a simplified version of our Example 1 in the previous
section. Example 4 below deals with disclosure of overstated financial results
simultaneously with aofounding news:

Example 4.

1) On May 1, 2008, Big Investment Group (BIG) issues a press release
informing investors that its 2007 earnings announced on March 30, 2008 had
been overstated by $1.50, and that it will take substantial writedowns on its
subprime related assets in 2008 (the writedowns are considered as timely
information).

2) An event study on May 1, 2008 shows a price reaction of $10.00.

This, of course, is the mirror image of Example 3; similar to Example 3, the event
study will not provide s with enough information to calculate inflation due to the
overstated 2007 earnings. However, we can calculate the expected movement of the price
on February 28, 2008 due to the earnings announcement alone by applying the ERC.
Assume that BIG has an ER€®

81. U.S. GEN. AcCT. OFFICE, FINANCIAL RESTATEMENTS UPDATE OF COMPANY TRENDS MARKET
IMPACTS, AND REGULATORY ENFORCEMENTACTIVITIES 4 (2007),available athttp://www.gao.gov/new.items/
d06678.pdf.
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Table 4
A Total Price Change on May 4, 2008 Disclosure $ (10.00)
B. Earnings Misstatement on February 28, 2008 $ (1.50)
C. Earnings Response Coefficient 5.00

Inflation Due to Earnings Overstatement made on March 30, 2008

D. BxC ERC Method $ (7.50)
E. Unadjusted Event Study Method $ ?

Examples 3 and 4 show how an ERC can separate the impact of an earnings surprise
from the impact of news announced simultaneously with the financial results. Four
comments are in order.

First, if the timely newsvere positive rather than negative, then the predicted price
using the ERC would be expected to be greater than the actual change in price. The
difference between the predicted and the actual would be an estimate of the effect of the
positive news alone dihe stock price.

Second, the examples above could also have been based on response coefficients
other than the ERC. As we will see in Part IV, the academic literature has studied many
different response coefficien®3.For instance, in young industries witonsiderable set
up costs, earnings are not likely to be considered a meaningful measure of performance
as big initial investments imply that all competitors have negative earnings. In fact, it
might even be the case that companies with bigger lossexpeeted to grow faster in
the future, as they might invest faster and therefore build a client base sooner. In such a
case, revenues may be a more reliable accounting measure for the performance of a
company. Similarly, in some markets castting is tle only viable survival strategy for
companies. For those markets, cost response coefficients might be the most appropriate
response coefficients to use.

Third, along these lines, in the examples above it would have been theoretically
possible ttewdawre raedipvaorise coef ficiento to
earnings response coefficient. But, this could create a situation where the sum of the
expected price declines from the earnings response coefficient and the writedown
response coefficigrwould be less than or greater than the observed stock price decline of
$10. Such a result would not be surprising because of the presence of statistical error in
both the earnings and writedown response coefficients and in the event study itself. In
such circumstances, the inflation per share estimate from using the earnings response
coefficient would be different from the inflation per share estimate calculated from the
writedown response coefficient. This would mean that the analyst would have to find a
way to reconcile the three different statistical estimates. One approach would be to select
one or the other inflation estimate, based on test statistics that would show which of the

82. See infa text accompanying note41 There is also a literature that focuses on nonfinancial response
coefficients.See, e.g.Eli Amir & Baruch Lev,ValueRelevance oNonfinancial Information: The Wireless
Communications Industry22 J. ACCT. & ECON. 3 (1996); Stephen L. Leidtkdhe Information Content of
Nonfinancial Performance Measures in the Airline Indus28/J.Bus., AccT. & FIN. 1105 (2002).
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two response coefficients gives the lowest expected error. If thesre$tifte event study

show a price drop in excess of the price drop based on the selected response coefficient,
then this would give a way to parse the price drop into two unique components using the
approaches shown in Tables 3 and 4 above. In the altern#tiere are sophisticated
statistical techniques that can be used to combine various estimates into a single estimate
based on the statistical errors in each of the separate estihatbese methods,
however, are beyond the scope of this Article.

Fourth, market expectations are the single most important factor influencing the
stock price reaction to an earnings announcement. We have discussed that investors will
adjust their expectations of future cash flows from holding a given stock if earnings
annourcements are not in line with their expectations. In the next Part we will use this
fact to extend the situations to which we can apply response coefficients.

4. Successive Price Effects of Misstatements that Occurred at Different Times in the Past

In this Part we address the situation of several misstatements made at different
points in time. Although our technique is applicable to many different kinds of
misstatements, the most obvious application is to announcements revealing financial
statement restatemis involving several periods. This is not a small fraction of all the
restatements announced. Professors Palmrose, Richardson, and Scholz show that almost
onethird of all firms restating financial statements restate multiple yars.

To demonstrate our rfeod, we now address Example 1 from above. We repeat the
sequence of events in the example for convenience:

Example 5:

1) On March 30, 2007, -E files a 10K for the fiscal year ending December
31, 2006, claiming earnings of $1.00 per share.

2) E-Z is sient about FY 2007 financial results until March 30, 2008, when it
files a 16K for the fiscal year ending December 31, 2007, claiming earnings of
$1.00 per share for FY 2007.

3) On May 1, 2008, & issues a press release stating the following:

a) it is estating its FY 2006 earnings to $0.50 per share (implying that
originally reported FY 2006 earnings were overstated by $0.50 per share);

b) it is restating its FY 2007 earnings to be a loss of $0.50 per share
(implying that originally reported FY 2007 edngs were overstated by
$1.50 per share); and

c) it is taking a substantial writedown of subprime related assets in FY
2008.

83. For instance,statisticians have considered the linear combination of multiple estimators and
determined the weights of each estimator as a function of the variances of all estimators such that the linear
combination dominates the single estimators. Other statistichhitpies use quadratic loss functions to
determine the weights of each estimator.

84. ZoeVonna Palmrose, Vernon J. Richardson & Susan ScbBaierminants of Market Reactions to
Restatement Announcemer®g J.ACCT. & ECON. 59, 72 tbi4 (2004).
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4) The stock price responds immediately, dropping a madptsted $10.00
per share.

As discussed previously, it is importantdeparate the effects of the different news
items announced on May 1, 2008. The reason is that the submiebed asset
writedowns may be timely events which did not inflate the stock price in the period from
March 30, 2007 to May 1, 2008. In the priocarnation of Example 5, it was assumed
that the price impact corrective disclosure concerning the restatement alone was $8.00
per sharé> But now we have a method of estimating the price reaction based on the ERC
rather than simply assuming the price teac

Let us assume that we have estimated an ERC of four-forN&ive application of
the ERC impliesthat#6s stock price wowl4dk $h5§oere dropped $2.
March 30, 2007, and another $6.804 x $1.50 on March 30, 2008. But, this is liketg
be wrong because it neglects that the market often adjusts its expectations regarding
future earnings if it experiences an earnings surffs¢ad EZ announced lower 2006
earnings on March 30, 2007, investors would have expected lower earnings im2@07,
the earnings surprise would have been smaller than $1.50 on March 30, 2008.

We have discussed above that we can use an ARC to measure the extent to which
expectations, which are our best approximation
when the martkt experiences an earnings surprise. Let 6s
ARC of 0.8 for EZ. Consequently, the counterfactual world would have had the
following cause and effect dynamic:

First, were the market to have learned on March 30, 2007, that ceareaigs were
$0.50 lower than expectations for 2006, it would have reacted with a price decrease of
$2.00 (ERC of 4 times $0.50 lower earnings for 2006). Simultaneously, the market would
have adjusted its expectations for the 2007 earnings downward.4y $ERC of 0.8
times $0.50 lower earnings in 2006). As a result, we#et& have announced the lower,
correct earnings on March 30, 2008, the marketos
lower by $0.40 from the actual world expectations. Thereforetheket would only
have experienced a $1.10 earnings surprs81(50- $0.4Q on March 30, 2008. This
would have resulted in an additional price decrease of $4.40 (ERC of 4 times $1.10 lower
than expected earnings for 2007).

The following table summarizése methodology’

85. SupraPart ILB.2, Example 1.

86. Seeinfra Part V (providing relevant academic literature).

87. The real world of securities litigation is rarely as tidy as this example. To see an example based on
ARC and timevarying ERC, see Report of Frederick C. DantDorajay Pty Ltd. v. Aristocrat Leisure Ltd.
(2005) 147 F.C.R. 394 (Austl.), and Reply Report of Frederick C. Dunbar, Dorajay Pty Ltd. v. Aristocrat
Leisure Ltd. (2005) N.S.W. District Registry N362 of 2004.
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Table 5
February 28, February 23,
2007 2008

A Earnings Misstatement $ (050 % (1.50)
B. Earnings Response Coefficient 4.00 4.00
C. Analyst Revision Coefficient 0.80 0.80
D. A Cxprev(A) Hypothetical Earnings Surprise (0.50) (1.10)
Buildup of Inflation

E. DxB prev(E) ERC Method $ (2000 $ (6.40)
F. Pro Rata Method $ (1.60) $ (6.40)

Row F of Table 5 shows, for comparison purposes, how agtaobuildup would
have performed had a hypothetical event study isolated the impact of the restatement
disclosure to be the same as watimated from applying the ERC and ARC to build up
the inflation (i.e., $6.40). As can be seen, the-nata buildup has a lower inflation per
share in the early part of the class period than the inflation per share estimated using the
ERC and ARC.

In this example, there is no ambiguity concerning the inflation per share attributable
to the incorrectly stated financials because the estimate is less than the amount of the
marketadjusted price drop, and the difference between the estimated inflation per sha
and the price drop can be attributed to timely news. But, suppose the example was
changed so that the only news was the financial restatement. There is no guarantee that
the marketadjusted price drop would be equal to the inflation per share estimsitegl
the ERC and ARC. Similar to the prior example, statistical error will cause the estimates
based on ERC/ARC buildup to vary from the estimate based on an unadjusted event
study. The analyst will then have to decide how to employ the estimates in taampu
damages based on a number of factors, including the following:

Loss causationlf the ERC/ARC methodvasconsidered the best evidence on
inflation per share and if the inflation per share was greater than the market
adjusted price drop, then damagesuld be capped by the inflatieadjusted

price drop, because this would reflect the loss causation constraint on damages.

A priori versus ex post damagékthe ERC/ARC estimates are based on data
prior to the corrective disclosure, then they represeiat faori estimate of the
inflation per share due to the incorrect financials. Alternatively, the market
adjusted price drop represents @npostmeasure of the cumulative inflation
per share. Although securities fraud litigation has not addressedstins there

is a general presumption in the law and economics literature that phieri
measure of damages satisfies more closely the goal of optimal detéifence.

88. SeeFranklin M. Fisher & R. CraigRoman ani s Jopl inds Yearbop and the Theory
ACCT. AUDITING & FIN. 145, 15356 (1990) (illustrating why calculating damages as of the time of the
violation is favored over using hindsight).
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Statistical error Weighing the statistical confidence in the two different
estimates mawlso reveal a clear preference for one over the other. If there is a
preference for the unadjusted event study in estimating the cumulative inflation
per share at the time of the final restatement likely employing the ERC/ARC
estimates, then the analyst wid have to develop an alternative approach,
though likely employing the ERC/ARC estimates, to the buildup of inflation
over the class period.

It is worth mentioning that the buildup of inflation per share does not readily
translate into loss causatih.For an ARC greater than zero, the lingering effect of a
longago mi sstatement on todayds price is |
the misstatement. Courts have not addressed whether this has an indirect effect on
reducing damages per shaduring the early part of the class period based on a loss
causation argument. Moreover, it is a legal policy issue rather than an economics

guestion. The economics of the damages estimate is clear; the class members have

suffered an economic loss of theagnitude estimated in the ERC/ARC framework. But,
the loss causation cap imposed bPByira will sometimes prevent recovery of full
economic losse¥ This being said, if the courts would reduce the damages for the early
part of the class period based oroasl causation argument, it would have the perverse
effect of rewarding those defendants who delay in restating their financials. Such a policy
would likely increase the social costs of securities aftermarket fraud.

5. Bounds on the Liability for an Individl Defendant that is Less than Aggregate
Damages

We now address the case in which different sets of codefendants are jointly

responsible for alleged misrepresentations. For misrepresentations in financial statements,

for example, auditors are oftentimesnmed as codefendants alongside officers, directors,
and the issuing firm. As described above, except in unusual circumstances, the event

study of the corrective announcements could not be used to apportion damages among

defendant$?

Even though the auditois a codefendant, there may be a number of
misrepresentations in which the auditor did not participate. Usually, the only actionable
statements auditors make are inKI€92 Misrepresentations made by other codefendants,
such as in 1@s and other newsleases not associated with the audited financials, could
result in inflation per share apart from that caused by misrepresentations inKisé3.0
This makes the case of an auditor codefendant a potentially noteworthy example of the
problem of apportioningnflation per share. Specifically, a consequential portion of the

89. Dura stands for the proposition that inflatiper share is different from loss causation.

90. Dunbar & SenCounterfactual KeysupranotelO.

91. SeesupraPart 11.B.3.

92. The opinion letter of the auditor usually states the scope of work and that it is restricted to the financial
statements of the respectiveK0See als&SEC Regulation &, 17 C.F.R. § 210 (2009).

93. AThe F®rimluddsOnauditedfinancial statemestand provides a continuing view of the
companyo6s financi al position during the year. The
of the company' s f iQshipa/ivwwsecagaov/answeS/BIEh10q.Rimst wisited Oct. 19,

2009) (emphasis added).
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inflation that cannot be attributed to the auditas the price reaction to the alleged
misrepresentations in which the auditor had no participation, i.e., had they exclusively
been incorpmted into unaudited financial statements. Regarding the distinction between
responsibilities of the auditor and management, the Statement of Auditing Standards
states that the financi al statements are the mane
aud t or 6s responsibility to exp¥¥ess an opinion on t
While an event study cannot provide such a measure, response coefficients do allow
for the estimation of inflation in audited versus unaudited financial statements. This is
becausethe academic literature has found that the response coefficients measured on
audited quarters (fourth quarters) differ from response coefficients measured on
unaudited quarters (first to third quarte?3Below we exploit this finding statistically to
estimate the effect of an audit opinion on misstated financials.
I'n summary, for the purpose of estimating a ¢
consider the effect of the alleged misstatements on the share price as a result of having
these misstatements ceeid by the auditor, as opposed to having them in
announcements of uncertified financials. To estimate this incremental effect, we estimate
the difference between the inflation in the stock price entering as a result of the
overstatements announced in aedifinancials, and the inflation that would have entered
the stock had these misstatements occurred in unaudited financial statements.
We now provide an illustration of this method by adapting the previous example to a
situation involving restatement oéweral financial statements with management as well
as the outside auditor as codefendants.

Example 6:

On May 4, 2008, BIG issues a press release informing investors that the 2007
earnings announced on February 28, 2008, and the 2006 earnings announced on
February 23, 2007 had been overstated by $0.40 and $0.80, respectively. BIG
further informs investors that its CEO is leaving the company immediately and
that it has lost a patent infringement lawsuit. Both management as well as
auditors are named in aask action complaint filed a few weeks later.

94. SeeAU 8§ 110,Responsibilities and Functions of The Independent Aydiov. 1972 available at
http://www.aicpa.org/download/members/div/auditstd/8Q1L10.pdf (distiguishing between the duties of
auditors and managemergge alsd.7 C.F.R. § 210 (2009) (discussing the certification of income statements).

If, as a result of the examination and the conclusion reached, the accountant is not in a position to
express araffirmative opinion as to the fairness of the presentation of earnings year by year, the
registration statement is defective because the certificate does not meet the requirements of Rule
20-2 of Regulation . If the accountant is not satisfied with thesults of his examination he
should not issue an affirmative opinion.

Id. See alscCertification of Income Statements, Exchange Act Release N4438, 27 Fed. Reg. 2312 (Mar.
10, 1962).

95. SeeBradford Cornell & Wayne R. Landsmagecurity Price Regmse to Quarterly Earnings
Announcements and An a63AcT RE. 680,0601e(t989% (acknRwledding that orsy
fourth quarter statements are audited and may contain corrections of earnings reported in earlier §earters).
alsoinfra Pat IV (providing a discussion of the fourth quarter effect). We discuss papers that have found other
variables responsible for the fourth quarter effect, such as firm size and seasonality of returns. These additional
explanations can be excluded by anmeation of the response coefficients that controls for these effects.
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An estimation of the ERC on Ccthataghey Bl G6s and
ERC estimated on the first three quarters of each fiscal year used is significantly different
from the ERC estimated on the fourthagier of each fiscal year used. A careful review
using other variabl@§ suggested in the academic literature shows that the entire
difference can be attributed to the fact that the fourth quarter earnings are audited. The
ERC for audited quarters is sevarile the ERC for unaudited quarters is three.

A similar effect is found for the ARC. The ARC for audited quarters is 0.8, while
the ARC for unaudited quarters is 0.3. These response coefficients can now be used to
calculate two distinct inflation serieshe inflation in the stock price due to alleged
misrepresentations made in audited financial statements (Inflation A), and the inflation
that would have been in the stock price had the alleged misrepresentations been made in
unaudited financial statementiflation B). Each inflation series can be calculated as
shown in Table 6.

96. For instance, a researcher would check that the result is not caused kgffantbich are more likely
to be ontained in the fourth quartefphn A. Elliot & Wayne H. ShawVrite-Offs as Accounting Procedures to
Manage Perception26 J. ACCT. RESEARCH(SUPP.) 91 (1988) disclasures of bad neearnings newsyictor
Pastena & Joshua Roného me Hypot heses on the Patter plihAcctTManagement 6s | nf
RESEARCH 550 (1979) corrections of earnings previgly reported in prior quarter€ornell & Landsman,
supranote95, or the seasonality of the business.
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Table 6
February 28, February 23,
2007 2008
A. Earnings Misstatement $ (0.40) $ (0.80)
1) Audited Financial Statements
B. Earnings Response Coefficient 7.00 7.00
C. Analyst Revision Coefficient 0.80 0.80
D. A Cxprev(A) Hypothetical Earnings Surprise (0.40) (0.48)
E. DxB Hypothetical Price Change Due to $ 280 % (3.36
Misstatement
F. E prev(F) Inflation A $ (2.80) $ (6.16
2) Unaudited Financial Statements
G. Earnings Response Coefficient 3.00 3.00
H. Analyst Revision Coefficient 0.30 0.30
. A Hxprev(A) Hypothetical Earnings Surprise (0.40) (0.68)
J. IxG Hypothetical Price Change Due to $ (1.20) $ (2.04)
Misstatement
K. J prev(K) Inflation B $ (1.20) $ (3.24)
L. F K Difference Between InflationAand B $ 1.60) $ (2.92)
February 28, 2007 February 23, 2008
A Earnings Misstatement $ (0.40) $ (0.80)
1) Audited Financial Statements
B. Earnings Response Coefficient 7.00 7.00
C. Analyst Revision Coefficient 0.80 0.80
D. A - Cxprev(A) Hypothetical Earnings Surprise (0.40) (0.48)
E. DxB Hypothetical Price Change Due to Misstatement $ (2.80) $ (3.36)
E. E + prev(F) Inflation A s (2.80) s (6.16)
2) Unaudited Financial Statements
G. Earnings Response Coefficient 3.00 3.00
H. Analyst Revision Coefficient 0.30 0.30
L. A - Hxprev(A) Hypothetical Earnings Surprise (0.40) (0.68)
J. =G Hypothetical Price Change Due to Misstatement $ (1.20) $ (2.04)
K. I+ prev(K) Inflation B s (1.20) s (3.24)
L F-K Difference Between Inflation A and B $ (1.60) § (2.92)

Inflation A is the total inflation in the stock price. Inflation B is the inflation that

cannot be attributed to the auditor, which implies that the differbatgeen Inflation A

and Inflation B is the inflation for which both the auditor and other codefendants are

Il i abl e. As such, it i s

al so a

cap on

t he

As an aside, it is also likely that the complaint in this matter would allege that the

statements made in

the quarterly -QO filings contained omissions and/or

audi

tor o
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misrepresentations. If so, and if the misstatements were to be material, then there would
be a withinfiscalyear, quarterly buildup of inflation. Oftentimes, this quarterly buildup

can be estimated using the same ERC and ARC coefficients as are used for the fiscal year
misstatements. If the auditors did not speak in the quarterly filings, then the relevant
inflation per share for codefendants including the auditor is the inflaticedbasly on

fiscal year mi sstatements. I n other -words, the a
fiscaty ear quarterly increments, but the auditordés |
increment at the time of announcement of fiscal year auditetts€ainich, obviously,

woul d incorporate the sum of four quartersd worth

IV. WHAT HAVE WE LEARNED FROMRESEARCH ONEARNINGS RESPONSECOEFFICIENTS
(ERC)?

There is prolific academic literature on the estimation of response coefficidmts.
scope of the published research is quite broad and covers many, if not most, of the
situations an expert would encounter in estimating financial fraud inflations. The
methodologies and conclusions found in many of these articles can certainly be
challenged, but they nonetheless point to standards in the estimation of response
coefficients. The estimation techniques are usually multiple regression artdlgsesits
more sophisticated variants. As such, estimated response coefficients will have a known
rate of error. All three of these factérgeneral acceptance, methodological standards,
and known rate of errérshould lead to the admissibility und&auberf® of the
professional application of response coefficients in litigation.

This Part presents a reswv of the literature, notifying analysts of the sources of
information on various methodological issues confronted in the estimation of response
coefficients. This should give some notion of both the scope and constraints of using
response coefficients.

Response coefficients, at base, are attempts to understand how accounting
information affects stock price$wo academic papers are widely considered to represent
the start of modern capitaharketsbased accounting research, the first by Professors Ball
ard Brown, who studied whether the announcement of unexpected earnings affects stock
prices, and the second by Professor Beaver, who studied the information content of
earnings announcements and established that both trading volume and return volatility
increase at the time of earnings announcentéhts.

At the time of these developments, academics generally were modeling the stock
price of a company as the discounted expected dividend payments investors could expect
from holding the stock% However, capitamarketsbased accounting research mainly
focused on earnings, as opposed to dividends. T
propositiono of Professors Merton H. Mill er and F
well-functioning markets the value of a firwill not depend on its financing decisions or

97. SeesupraPart Il (describing multiple regression analysis).
98. Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 589 (1993).
99. Ball & Brown, supranote22, Beaversupranote64.
100 SeeJoHN B. WILLIAMS, THE THEORY OF INVESTMENT VALUE 55 (NorthHo | | and Publ 6g Co. 1964)
(1938) (defining a stockds investment value as the present wo
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its dividend policy!91 Consequently, investors will be indifferent between dividend
payouts and reinvestments and only base their valuation of the stock on earnings. Of
course, thetheoretical concept of earnisgised in the ModiglianMiller proposition

could be a far cry from Generally Accepted Accounting Principles (GAAP) earnings.
This measurement problem is one of the central issues in accounting research and is one
of the reasons there has been so muctysifithe relationship between reported earnings

and firm valuel02

Earnings are, or should be, important information item in financial statemef#s.

In most economic models, profits are assumed to be the signal directing the optimal
allocation of capitalln valuation theory, as well as valuation models used in practice,
expected cash flows, a metric that should be related to earnings, is one of the main input
variables!%4 Accordingly, security analysts express their beliefs about future outcomes of
many searities in the form of expected earnings.

Most academic studies accept the hypothesis that capital markets are efficient and
that stock prices include all available informatt®8.This hypothesis implies that the
value of expected earnings is already inoogped in the stock price and that only the
unexpected part of an earnings announcement, the earnings surprise, will have an effect
on the stock price.

Ball and Brown used simple, ngrarametric methods to assess whether earnings
surprises were associatedith unexpected stock returns; their research, therefore, did not
result in parameters that could be used to determine inflation per share from an earnings
misstatement, such as an ER®.Subsequent studies addressing the same question, as
well as the queiin of the magnitude of the association, refined their metA6dt
became popular to use a linear, statistical model, usually Equation (4) above, to capture
the relationship between unexpected returns and earnings sutffi€eeer the last forty
years thistype of model has been used to estimate ERCs on many different samples,
using many different versions of the earnings surprise and the unexpected returns
variables. It has also been widely used as a benchmark model against which to compare
more sophisticded approaches including additional variables and more complicated

101 SeeMerton H. Miller & Franco ModiglianiPividend Policy, Growth and theéaluation of Shares34
J.Bus. 411 (1961) (explaining the effects of differences in dividend policy on price shares in perfect capital
markets).

102 See generallyBaruch Lev,On the Usefulness of Earnings and Earnings Research: Lessons and
Directions fromTwo Decades of Empirical Resear@v J. ACCT. RESEARCH (SUPP.) 153, 15455 (1989);
Campbell & ShillerStock Prices, Earnings, and Expected Dividesdpranote72.

103 Seelev, supranote102 at 15455 (assessing earnings usefulness based on returns research evidence
and applying this a@ssment to the accounting research agenda of the 1960s and 1970s).

104 SeeBREALEY & MYERS, supranote56, at 88 114 (explaining business valuati).

105 Seelev, supranote 102, at 15455; S. P. KothariCapital Markets Research in Accountrigl J.

AccT. & ECoN. 105, 114 (2001).

106 Ball & Brown, supranote22.

107. SeeWilliam H. Beaver, Roger Clarke & William F. WrighThe Association between Unsystematic
Security Returns and the Magnitude of Earnings Forecast Erfiofs). ACCT. RESEARCH 316, 317 (1979)
(reporting result for 25 nonoverlapping forecast error groupings and conducting significance tests for
hypotheses regarding ordinal relationships).

108 SeeHagerman, Zmijewksi & Shalsupranote 74, at 527 (examining the association between the
magnitude of quarterly earnings forecast errors and unsystematic returns).
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functional formsl09

These enhancements to the simple model will improve the estimation of inflation per
share depending on the facts of the case and the availability oMdatwill start wth
reviewing the studies that estimate an ERC using the basic equation above and follow
with a review of academic papers that study extended versions of the basic equation.

A. Estimating the Basic ERC Equation

1. The Variables in the Basic ERC Equation

A researcher who intends to estimate an ERC using the basic equation presented
above has to make several decisions on how to use the available data: (1) over which time
period to measure the price change that is attributed to an earnings announcement; (2)
how to measure the price change attributed to the earnings surprise; and (3) how to
measure unexpected earnings. We discuss these variables in the following subsections.

a. Stock PricdReturnWindow

The length of the window over which abnormal stock priderns are cumulated
and attributed to an earnings announcement can have a major effect on the estimated
stock price effect and the extent to which the estimate is contaminated by confounding
factors. If a chosen window is too narrow, the stock price clsangié understate the
impact earnings surprises have. If stock price changes are measured over a window that is
too long, the stock price changes might be convoluted by other information that has
entered the market during this time. Unfortunately, stangdeadtice has to contend with
making sense of the fact that over time researchers have used many window!fhgths.
Fortunately, there is an explanation for this history with the result that a relatively short
window, i.e., three days or less, is the mogpsutablel1l

109 SeeC. S. Agnes Cheng, William S. Hopwood & James C. McKedvam-Linearity and Specification
Problems in Unexpected Earnings Response Regression ,ModedccT. ReEv. 579 (1992) (testing for
nonlinearity, heteroscedasticity, residual nonnormality, omitted variables, and interfirm systematic and rundown
coefficient variation).

110 See, e.g.John S Hughes & William E. RicksAssociations Between Forecast Errors and Excess
Returns Near to Earnings Announcemerfi2 AccT. Rev. 158 (1987); G. Peter WilsoriThe Relative
Information Content of Accruals and Cash Flows: Combined Evidence at the Earmingsntement and
Annual Report Release Date4 J. ACCT. RESEARCH(SUPP) 165 (1986); William S. Hopwood & James C.
McKeown, The Incremental Informational Content of Interim Expenses over Interim,S28e3. AccCT.
RESEARCH161 (1985); Wiliam H. Beaver, Rhard Lambert & Dale MorseThe Information Content of
Security Prices2 J. ACCT. & EcoN. 3 (1980); Robert N. FreemaAlternative Measures of Profit Margin: An
Empirical Study of the Potential Information Content of Current Cost Accoyrzthd. ACCT. RESEARCH42
(1983); Robert Jacobsoifihe Validity of ROl as a Measure of Business Performarfi¢&m. ECON. REv. 470
(1987); see alsoDaniel W. Collins, S.P. Kothari & Judy Dawson Raybufirm Size and the Information
Content of Prices with Respect to Eags 9 J. ACCT. & ECON. 111 (1987) (comparing event windows of
different lengths, but not providing a theoretical or institutional reason for the window that produced the highest
R-squared measure in their estimations).

111 There are also studies that dot presume a causal connection between accounting information and
price changes. These studies are called association studies, and test whether accounting measures such as
earnings capture changes in the information set that is reflected in securitg @ter a given period. Such an
approach requires longer return windows and is not subject to our discBes#othari, supranote105.
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In earlier studies, the main reason for long return windows was data constraints.
Specifically, analyst forecasts, which are a popular approximation of market
expectations, were only available once a month by providers such as InstitutioketisBro
Estimate System (I/B/E/S}:2 As a consequence, a longer time window was necessary to
incorporate the impact of events prior to an announcement into the return variable
because analyst expectations would have incorporated this extraneous infotAtation.
Over time, I/B/E/S and other providers of analyst forecasts have considerably updated
their services and now provide daily analyst foreck&tsThis allows an accurate
determination of analyst forecasts on the day of the earnings announcement (or the day
immediately prior to it).

For causal analysis, academics have converged to using shorter event windows when
estimating ERCs, usually one to three dby%sA narrow window allows the analyst to
conclude that the cause of the price change is the informationirsmhtin the
announcement rather than information coming into the market on days outside the
window.

While some early studies have analyzed the percentage change in raw stock price as
a result of an earnings announceméfitmost studies have focused on someasure of
unexpectegbrice returns. There are several methods used to calculate unexpected returns
over the window chosen as the event window. The most prominent method is to use the
abnormal returns calculated from a market model as the unexpecteus#éfufhese
marketadjusted returns would be estimated as described above using, for example,
Market Model (1) or (2). The cumulated returns over the event window chosen are the
returns that are attributed to the earnings announcebqént.

112 SeeRobert N. Freeman & Senyo Y. TsA, Nonlinear Model of Security Price Responses to
Unexpected Earning80J. ACCT. RESEARCH185, 185 209 (1992).

113 Seeid.; Cornell & Landsmansupranote95, at 691.

114 Compare product description of I/B/E/S from Thomson Reutessailable at http:/
thomsonreuters.com/content/financial/pdf/i_and_a/IBES_Estimates.pf description by Cornell and
Landsman in 198 Cornell & Landsmarsupranote95, at 691.

115 For studies published over the last two years using short stock price return windows, sgeSJeffre
Abarbanell & Reuven Lehavi, et t i ng the fATail Wag the Dogdo: The Debate over
Revisited 24 CONTEMP. ACCT. RESEARCH 675, 675 723 (2007), who use threly returns, or Stefano
DellaVigna & Joshua Polletpvestor Inattentiorand Friday Earnings Announcemenégl J. FIN. 709, 70949
(2009), whose sheiterm measures are cday returns.

116 Similarly, Jacobsorsupranote110, and William H. Beaver, Paul A. Griffin & Wayne R. Landsman,

The Incremental Information Content of Replacement Cost Earrdh@sAccT. & Econ. 15, 1540 (1982),
used raw returns, i.e., nkat unadjusted returns.

117. There are papers making a technical distinction between abnormal and unexpected returns. We will
use the term unexpected returns as an umbrella term for abnormal aadjssted returns.

118 In Market Model (2) above, cumulateeturns would require a change in the regression specification.
For exampl e, an e-gay iretnm twindovo Wouldereqgiiire the deperident-fieftd side)
variable in the market model to be tdday returns rather than the daily return; simylathe market index
return (righthand side variable) would be over two days rather than daily. In certain circumstances, adjustments
would have to be made to the test statistics of such an equation to correct for serial correlation in the error
terms.
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b. EarningsSurprises

As shown in Equation (4) above, an earnings surprise is defined as announced
earnings minus expected earnings. A researcher who wants to create an earnings surprise
variable has to decide how to measexpectecearnings. This is somewhat challenging
asexpected earnings cannot be observed.

The approaches to approximate the marketds expe
the academic literature can be separated into two groups. destemics have studied
the timeseries properties of earnings and disthese models to estimate market
expectations of future earnings. These studies are discussed below in Part IV.A.1.b.i.
Second, and preferably, academics have used analyst forecasts of earnings to
approximate the mar ket 0s Taeseapprdximmations are o f future
discussed below in Part IV.A.1.b.ii.

i. Expected Brningsfrom TimeSeries Models

There is substantial literature on the time series properties of annual earnings
numberst19 Similarly, quarterly earnings have been forecasted wiphisticated time
series analysi&?0 Brown provides a more detailed summary of time series models for
earnings forecastintp!

In the ERC context, a study of alternative time series models found that simple
models did as well as more involved ones even thdhghlatter had higher forecast
accuracyt?2 One of the ceauthors, an expert for tHa re Tycoshareholder class action
litigation, subsequently established that this approach could be used for building up
inflation per share over the class peridd.

119 Of theoretical interest was the question of whether, like stock prices, earnings could be treated as a
random walk SeeRay Ball & Ross WattsSome Time Series Properties of Accounting Inc@id. FIN. 663
663 81 (1972).Some later studies found eeitce of weak mean reversion which has been explained by the
non-sustainability of abov@ormal profitability, accounting conservatism, liquidation option of-paogfitable
firms, and the increased use of special items in accouSag othari, supranote 105, at 15260 & nn.46 52.

120 Specifically, academics have usaifferent autoregressive integrated moving average processes. The
most prominenspecifications were developed by the followir@@eorge FosterQuarterly Accounting Data:
TimeSeries Properties and Predictifbility Results 52 AccT. Rev. 1, 1121 (1977); Paul A. Griffin,The
Time Series Behavior of Quarterly Earnings: Prelimindtyidence 15 J.ACCT. RESEARCH71, 71 83 (1977);

Ross WattsThe TimeSeriesBehavior ofQuarterly Earnings University of Newcastle Working Paper (1975);
Lawrence D. Brown & Michael S. Rozeffdaptive Expectations, Tir&eries Models, and Analyst Foretas
Revision 17 J.ACCT. RESEARCH341, 34151 (1979).

121 See generallytawrence D. BrownEarnings Forecasting Research: Its Implications for Capital
Markets Researct® INTG J. FORECASTING295, 295320 (1993).

122 Seelawrence D. Brown, Robert L. Hagermaaul A. Griffin & Mark E. ZmijewskiSecurity Analyst
Superiority Relative to Univariate Tirfgeries Models in Forecasting Quarterly Earnings). AcCT. & ECON.

61, 6187 (1987).

123 Aff. of Mark E. Zmijewski,inreTyco | nt 61 Lt d..535MuSuppi 2Hi24D.N.H. c t Litig

2007).
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ii. Analyst Forecasts Used as Market Expectations

Research has shown that security analyst foréd@4sise more accurate than time
series model predictions of earnirig8,and that earnings surprises created from analyst
forecasts are more strongly associated vatinormal market returns than earnings
surprises created from time series forec&isThe higher correlation between analyst
forecastbased earnings surprises and abnormal stock returns implies that analyst
forecasts are a better approximation of the ntartkes e x pect ati ons than ti me se
The reasons for the better performance of analyst forecasts over time series forecasts are:
(a) analysts incorporate more information than just the straight earnings numbers from
past quarters, e.g., they are irbetter position to distinguish between permanent and
transitory earnings, and (b) analysts incorporate information that becomes available after
the last earnings announcemekts.
Over the past two decades, analyst forecasts became available electrdrtoally
sources such as |/ B/E/'S, Value Line, Standard anc
Investment Researd#8 Initial efforts to compare the forecast accuracy of the
aforementioned analyst data sources above found that Value Line and I/B/E/S provide
comparable forecast datd® In their study, the authors emphasize the importance of
using the appropriate reported earnings number. More recent research, though, finds that
I/B/E/S earnings forecasts outperform Value Line forecasts in terms of accuracy and as
proxies for market expectatioAd? The conflicting conclusions can be reconciled by
improvements that I/B/E/S made to its data reporting.
The expert needs to be aware that analysts have increasingly relied on modified
definitions of GAAP numbefrs so-called Street numbers, which may reflect variations
such as foperat i ng o 13loTherefhasrbeen Aroincreasé in ¢har ni ngs .
frequency and magnitude of cases in which GAAP and Street earnings!éfifiks.

124 Analyst forecasts are from salide analysts, as the bside analyst forecasts are usually not publicly
available.

125 Seelawrence D. Brown & Michael S. Rozeffhe Superiority of Analyst Forecasts as Measufes
Expectations: Evidence from Earnin@S J.FIN. 1, 1i 16 (1978); Brown & Rozeffsupranote121; William A.
Collins & Wiliam S. Hopwood,A Multivariate Analysis of Annual Earnings Generated from Quarterly
Forecasts of Financial Analysts and Univariate TiBeries Models18 J.AccCT. RESEARCH 390, 390406
(1980); Dov Fried & Dan GivolyFi nanci al Anal ystsd Foreca®otMarkeif Earnings: A B
Expectations4 J.AccCT. & ECoN. 85, 85 107 (1982); Brown, Hagerman, Griffin & Zmijewslsipranote122
Patrici a A@alyss@6 BFroiremc,ast s As ,HEORIACCT & BCoON. 383 X508 &3 ¢1888)Buto n s
seeEugene A. Imhoff & Paul V. Parénalysis and Comparison of Earnings Forecast Age2@s]. ACCT.
RESEARCH429, 429 39 (1982).

126, SeelLawrence D. Brown, Paul A. Griffin, Robert L. Hagerman & Mark E. ZmijewAki,Evaluation
of Alternative Proxies for the ,MMakcke& FoN 189%515%k98 s ment of Unexpe
(1987); Brown, Hagerman, Griffin & Zmijewsksupranote122 But seeD 6 B r sugranotel125

127. SeeFried & Givoly, supranote125 Brown,supranotel21

128 SeeBrown,supranotel21for a summary of the literature.

129 SeeDonna R. Philbrick & William E. RicksUsing Value Line and IBES Analyst Forecasts in
Accounting Resear¢29J.ACCT. RESEARCH397, 397417 (1991).

130. SeeSundaresh Ramnath, Steve Rock & Philip Shafadye Line and I/B/E/S earnings Foreca2d
INT& J. FORECASTING185, 185198 (2005).

131 SeeMark T. Bradshaw & Richard G. SloaGAAP versus The Street: An Empirical Assessment of
Two Alternative Dénitions of Earnings40J. ACCT. RESEARCH41,41i 66 (2002).

132 Sedd.
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analysts forecast Street earnings, the reportedng@grmumber has to be adjusted to
represent the Streetods definition because
the ERC estimatiof33

It is common in the literature to use either the mean or median analyst forecast
across brokerage firms withé median generally being somewhat preferred as it is less
prone to outliers and has a smaller Bi#fs.

iii. Deflating theEarningsSurprise Variable

Once the earnings surprise has been calculated, it is often deflated or normalized.
While some different dé&dtors are used in the literature, the stock price at the beginning
of the window, as in Equation (4) above, has been the most commonly used deflator and
has been argued to be the econometrically correct deflator {5use.

In studies with short return winavs, the stock price used to normalize the earnings
surprise is often lagged by a few days. The reason is that many companies exhibit
anomalous stock returns around earnings announcementéfates.

2. Findings of Studies Estimating the Basic ERC Equation

To assess the reasonableness of the estimates found by the analyst, it is worthwhile
to review what has been found in the academic literature. One finding is that the
correlation between earnings surprises and stock returns in large samples such as those
usedin the academic literature is not very high. Researchers who estimated the basic
ERC equation usually estimate a regression withisgj&ared in the range of 2% to 10%,
which means that only 2% to 10% of the variance of the unexpected stock returns
measued around earnings announcements can be explained by earnings sttpiises.
put this in context, though, market models will typically have similar levelssflrired.
Although litigating attorneys often perceive a lowsRuared as a significant problem,
this usually reflects a misunderstanding of the importance of tbguBred statistit38

133 SeeDaniel A. Cohen, Rebecca N. Hann & Maria Ognevaother Look at GAAP Versus the Street:
An Empirical Assessment of Measurement Error BI2$REV. ACCT. STUD. 271, 271303 Q007) (finding that
measurement errors in earnings surprises contaminate the ERC divergence pattern).

134 SeeKothari,supranotel1l, at 15354 (dscussing analyst forecast bias).

135 SeeAndrew A. Christie,On Crosssectional Analysis in Accounting Researéhl. ACCT. & ECON.

231, 23158 (1987) (discussing the type of deflators required by different econometric msedelgisdS.P.
Kothari, Price-Earnings Regressions in the Presence of Prices Leading Earnings: Earnings Level Versus
Change Specifications and Alternative Deflatats J. ACCT. & ECON. 173, 173302 (1992) (discussing the
technique when prices lead earnings).

136, See generallyBrett Trueman, M.H. Franco Wong & Xialun Zhang,Anomalous Stock Returns
Around I nternet Fi r ms & J.RAacr. & iEooy. 249 A2487D (2008) angaing tthat
informationbased explanations for returns are incorrect because they do not afroti@ preearnings
announcement runup or the pasinouncement price reversal); Stephen E. Christophe, Michael G. Ferri &
James J. AngelShortSelling Prior to Earnings Announcemen&9 J. FIN. 1845, 184575 (2004); Ball &
Kothari, supranote65, at 718 38.

137. For a review of both earlier and later studiese Baruch Lev & James A. OhlsdviarketBased
Empirical Research in Accounting: A Rew, Interpretation, and Extensip0J. ACCT. RESEARCH249, 249
322 (1982); Levsupranote102

138 See generallyFranklin M. FisherMultiple Regression in Legal Proceeding30 CoLuM. L. REv. 702,

702 36 (1980).

ot her wi
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Without the Rsquared from another model specification estimated on the same sample,
the Rsquared is not very meaningful as it critically depends on the propertithe of
analyzed dat&3° Of more importance is the test statistic on the estimated ERC.

One of the reasons for the relatively lowsRuared is that accounting earnings are
likely not the metric that contains all information that is relevant to investorsdiagaa
specific firm. Researchers have therefore included additional variables in the basic ERC
equation and extended their research to the impact of variables other than earnings. We
discuss this research in Part IV.B.

The second and third findings areetliollowing: ERCs estimated in academic
research are oftentimes lower than predicted by economic theory, and the estimated
ERCs seem to vary over time and cresestionally and therefore depend on the sample
used?40 This may imply that the basic ERC equatio i s -@ar didri rappr oxi mati ono t
the true relationship between earnings surprise and share price. To reconcile it with the
prevalent models of stock price formation in the finance literature, certain assumptions
have to be made that may not do just@eseconebrder and indirect effects. Researchers
have therefore attempted to estimate more general ERC equations that are derived from
theoretical models. We discuss this research in Part IV.C.

Another reason for these findings may be that earnings dmultieasured with an
error and therefore bias the estimates of ERCs. Researchers have therefore tried to
understand how estimation techniques could be changed to correct for potential biases.
We discuss this research in Part IV.D.

B. Extending th&RCEqudion with More Variables

Adjustingthe ERC relationship should be done cautiously if the estimation sample
includes data only from the subject firm or from judiciously chosen peers. If such a
sample is available, then the estimation process will be dietplibecause each
observation can be treated as a historical experiment. But circumstances can differ
between the observed price reactions and the counterfactual price reactions that are to be
predicted. Controlling for these differences will require mooenplicated specifications
or estimation techniques. As the sample size expands to include observations that become
even less comparable, the need for additional controls in the estimation process increases.

Among the ways to control for the differing catiohs impacting the individual
observations is to include more variables in the regression equeitmrcan split the
studies that include additional variables in the basic ERC equation into research including
additional firmspecific variables and researincluding macro variables. We will first
address research including additional fispecific variables.

139 SeeGREENE, supranote30, at 38.

140. SeeKothari, supra note 105 For a short description of how the value of the ERCeisvdd for
different theoretical models, see Nandkumar Nayar & Michael S. Rozeff, Earnings Response Coefficient
Models: Synthesis and Extensions (unpublished manuscript, available at http://papers.ssrn.com/sol3/
papers.cfm?abstract_id=903300).
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1. Including AdditionaFirm-Specific Variables

One large subcategory of research includes tests of different accounting variables in
ERC regressins. Some of these studies include additional variables in a way that
measures their impact on the ERC. Other studies calculate separate response coefficients
for these additional variables without quantifying the impact on the ERC, i.e., the
variables areincluded to improve the overall fit of the model and to avoid omitted
variable bias.

a. OtherAccounting Variables

There are numerous studies that add different accounting variables to the basic ERC
equation to measure their incremental information gunteeyond that provided by
earnings by testing the statistical significance of the estimated coeffi¢fénts.

i. Incomeand Cash Flow Statement Variables

A firmds success wildl ulti mately depend on its
its disbursementdherefore, it is an obvious question whether cash flows are a superior
metric for firm performance and could therefore better explain stock returns. Indeed, in
financial fraud litigation, this implies a common defense against allegations of misstated
GAAP income: such misstatements do not matter if expected cash flows are unaffected.
However, because cash flows might not be concurrent with economic activity of the firm,
they might not be representative for firm performance over short time periods. Taresolv
these timing and matching problems, firms can use accruals to alter the timing of cash
flow recognition in earnings. Professor Dechow studies whether accruals improve
earnings as an explanatory variable of stock returns and finds that indeed stock return
are more strongly associated with earnings than cash flows over periods up t34% year.
She also finds that loAgrm operating accruals play a less important role than-tdront
working capital accrualt?3

As is welkknown by securities lawyers, managarh has some discretion over the
recognition of accruals, which suggests that they can be misused for earnings
management?4 This is the motivation for Professors Kerstein and Rai to study working

141 SeeChery, Hopwood & McKeownsupranote109, at 579 (statingthahti s par adi gm has become fiso
popul ar that it has become al most standard practiceo).
142 Patricia M. DechowAccounting Earnings and Cash Flows as Measures of Firm Performance: The
Role of Accounting Accruald8J.AccT. & ECoN. 3, 3142 (1994). Note that Dechow does not use earnings or
cash flow surprises, but levels. at 6.
143 Three earlier studies have found conflicting results on whether stock prices reacted more strongly to
the cash flow part of earnings than the accruals part: Wiggmanote11l06, at 166 (finding that the ear
cash and total accruals components of earnings fAhave increi
t hemsel ves 0) ; Th&IncreRentaldnformeliorl Gomtent, of the Accrual &odds Components of
Earnings after Controlling for Earning®$2 ACCT. REV. 293, 293322 (1987); Victor L. Bernard & Thomas L.
Stober, The Nature and Amount of Information in Cash Flows and Accr@#sAccT. REv. 624, 62452
(1989).
144. SeeGerald A. Felham & Jinhan Paéinalysis of the Impact of Accounting Accruals on Earnings
Uncertainty and Response Coefficient$ J. ACCT. AUDITING & FIN. 199, 199220 (2000) (proposing a
theoretical model of management 0 snvestbrs throughyits dhace ofnf | uence i nf or |
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capital accruald?® They argue that the market is likely terpeive large working capital
accruals in combination with small earnings changes as earnings mana$ment.
Consistent with this hypothesis they find that ERCs are approximately 20% lower when
working capital accruals are large in combination with smatiings increasex*’

Other studies have focused on the main components of cash flows, revenues and
expenses, and have estimated revenue response coefficients (RRC) as well as expense
response coefficients (EXRC), sometimes as additional parameters in theEBA3i
equation. This issue will be important in those cases where the more important financial
misstatement is of a financial statement item other than earHtRgBrofessors
Swaminathan and Weintrop find a significant and positive RRC and a significant and
negative EXRC in a regression of unexpected returns on unexpected revenues and
expenses as independent variaBfMoreover, they find that unexpected revenues have
information content beyond unexpected earnt®§Other studies confirm these results
but mint out that investors react significantly more strongly to a dollar of revenue
surprise than to a dollar of cost saviAg§s.

One potentially interesting specification for an expert studying inflation might be

accruals and predicting that the ERC depends both on the persistence of earnings as well as the informativeness
of reported earnings, both of which are a function of managen
145 Joseph Kerstein & Atul RaWorking Capital Accruals and Earnings Managemehtnv. & FIN.
INNOVATIONS 22, 33 47 (2007).
146 Id.
147. Id.
148 SeeMark Bagnoli, Sanjay Kallapur & Susan G. Watts, Top Line and Bottom Line Forecasts: A
Comparison of InternetFirms During and After the Bubble (unpublished manuscript, available at
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=279178). The authors study the relative information content
of revenue and earnings for internet firms during and after the budblEhey find that stock prices of firms
reporting losses respond to revenue, but not earnings, surprises both during and after thelbBbblgrms
reporting profits, stock prices respond to earnings and revenue surprises during the bubble and only to earnings
surprises after the bubble.
149 Siva Swaminathan & Joseph Weintrophe Information Content of Earnings, Revenues, and
Expenses29 J. ACCT. RESEARCH 418, 418 27 (1991); William S. Hopwood & James C. McKeovifhe
Incremental Informational Content of Interim Expenses over Interim S28e5ACCT. RESEARCH161,161i 74
(1985) (ranking correlations to study the impact of revenue anchseprirprises on unexpected returns, and
supporting Swami wathan and Weintropos 1991 resul t, but not
informational content over earning§eeRobert E. Hoskin, John S. Hughes & William E. Ridksjdence on
the Increnental Information Content of Additional Firm Disclosures Made Concurrently with Earrizdgs.
AccT. RESEARCH(SUPP.) 1, 1 32 (1986) (using revenues as an explanatory variable in a regression).
150 See Zhaoyang Gu, Prem C. Jain & Sundaresh Ramnatt§yie or Outof-Sync? The Joint
Information in Revenues and Expenses (unpublished manuscript, available at http://ssrn.com/abstract=57938)
(arguing that revenue and expenses shouymdc ®pAdry eutused joint|
s y n ¢ \ementof revenues and costs is the variable that provides more information than revenues by itself).
151 SeeYonca Ertimur, Joshua Livnat & Minna Martikainebifferential Market Reactions to Revenue
and Expense Surprise8 Rev. AccT. Stubp. 185, 185211 ( 200 3) (investigating investorsd f
revenue and expense surprises around pr Biscussionmfary earnings an
6Di fferenti al Mar ket React i o&Rev. AceT. SRI®.\M283n21220 @0BJY Expense Surpri
(discussing Ertimur, L i v nRorta,study that eshihaates a sigrificamtly poSitve 2003 st udy) .
RRC and information content in revenues exceeding the one in earningarasenhan Jegadeesh & Joshua
Livnat, Revenue Surprises and Stdekturns 41 J.AcCCT. & ECON. 147, 14771 (2006) élso finding that
earnings surprises that are accompanied by revenue surprises signal more persistent earnings growth than
similar levels of earnings surprises not accompanied by matching revenue surprises).
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how meeting or missing the expected revenutests the ERC. One study finds evidence
that the unexpected returns to meeting or beating earnings forecasts are accentuated when
revenue forecasts are also riet.

One of the most common events associated with securities litigation is a large,
unexpected vite-off. 153 Professor<lliott and Hanna show that the percentage of firms
reporting large negative special items has increased significantly oveft“inidey
study firms that announce multiple writdfs that are not further apart than a year (the
paper tets various definitions}®® They find that the ERC is higher for earnings before
special items than earnings after special items, which is consistent with the hypothesis
that special itms are less relevant to estimatifugure firm performance than earnings
before special item6 They further find that the ERC for earnings before special items
declines significantly when companies announce vaitel>” The response coefficient
of special items is positive and significant (witfis are entered as negativennbers),
but declines with the number of consecutive waits.158 A companion piece finds
differences in the response coefficients of different types of -wifi®!5® While
inventory writeoffs and unspecified or muleisset writeoffs result in negative stk
price reactions, restructuring charges are followegdsjtivestock returng60

ii. BalanceSheet Variables

Often, an earnings surprise triggering a shareholder class action will have
implications for net equity and, perhaps, other items on the balance sheet. Professors
Easton and Harris argue that not only the changes in income represented by the earnings
surpiise, but also changes in the book value of a firm, should influence the change in the

152 Lynn Rees & K. Sivaramakrishnaifhe Effect of Meeting or Beating Revenue Forecasts on the
Association between Quarterly Returns and Earnings Forecast Er2dr€ONTEMP. ACCT. RESEARCH 259,

259 90 (2007);see alscAloke Ghosh, Zhaoyang Gu & Prem @irJ, Sustained Earnings and Revenue Growth,
Earnings Quality, and Earnings Response Coefficieb@REv. AccT. Stubp. 35, 3557 (2005) (finding
revenuegrowth firms have higher quality earnings than gesluction firms).

153 Write-offs are part of specialems that appear as a separate line in the income statements. Although
the special items line must be included in earnings from continuing operations, the separate line allows
investors to easily identify e ardefined gseithereuhusualeor speci al it ems.
infrequent transactionsSeeJohn A. Elliott & J. Douglas Hann&epeated Accounting Wrieffs and the
Information Content of Earning884 J. ACCT. RESEARCH135, 13555 (1996) (examining investorsodo \
earnings).

154, 1d.

155 Id.

156 Id.

157. 1d.

158 Elliott & Hanna,supranote153

159 Jennifer J. Francis, Douglas Hanna & Linda Vinc@ayses and Effects of Distionary Asset Write
Offs, 34 J. AcCT. RESEARCH 117, 11734 (1996) {inding a significant response coefficient on overall write
offs, but their ERC in the same estimation is insignificant, and finding as a possible reason that the model does
not use anabt forecasts as an approximation of market expectations).

160. Another study that has found a positive response coefficient for-gfffteés Srinivasan Ragothaman
& Bruce O. Bublitz,An Empirical Analysis of the Impact of Asset Writedown Disclosures akh®ider
Wealth 35 Q.J.Bus. & ECON. 32, 3247 (1996). This estimation equation is different, however, in that it
contains sales and cost forecast errors as well as forecast errors of other expenses.
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value of a firm as represented by stock price retifhd.hey argue that changes in the
book value are best approximated by the level of earnings and they thereforet sugges
including earnings deflated by the stock price at the beginning of the period into the ERC
equation as an approximation of the changes in book ¥8#i€heir empirical results
find significant coefficients for earnings levé® Other research has made #am
explorations into the use of book value relationsAfds.

These models have been extended by including additional vari&Bies)uding the
magnitude of book and market vale and the important issue of capitalizing versus
expensing research and devetemt16’

b. Other FirmSpecific Variables

If the sample becomes larger and goes beyond the subject firm and its peers, then the
analyst should be aware that certain firm characteristics may affect the size of the ERC.

161 Peter D. Easton & Trevor S. HarriEarnings as arExplanatory Variable for Return®9 J. AccrT.
RESEARCH19, 19 36 (1991).

162 Id.

163 Seeid. Ashig Ali & Paul Zarowin,The Role of Earnings Levels in Annual Earnifteturns Studies
30 J. ACCT. RESEARCH 286 96 (1992) point out that as Easton and Harssipra note 161, use change in

earnings as an approximation for wunexpected earnings, the mo
the geater is the measurement error in the earnings change variable as a proxy for unexpected earnings. They
argue that earnings |l evels act as an additional proxy for

earnings are notypely permanent and dberebre increase the ERC (being the sum of the coefficients on all
the approximations for unexpected earnin§geAli & Zarowin, supra

164 Following the model in James A. Ohlsdtarnings, Book Values, and Dividends in Equity Valuation
11 CONTEMP. ACCT. RESEARCH 661,661 87 (1995) (demonstrating that the price of a stock is a linear function
of both earnings and book value); Daniel W. Collins, Edward L. Maydew & Ira S. Vi@&iasges in the Value
Relevance of Earnings and Book Values Over the Past Fodrs Y& J ACCT. & Econ. 39, 39167 (1997)

(using a regression of yearly prices on earnings and book values with almost 120,000 observations over 40

years from 19531993 to find that: (a) combined value relevance of earnings and book valeesdtaleclind

over thisperiodf b) earningsdé value relevance hasreledaneeloi ned but was re
book values; and (c) the reason is that moretone items and negative earnings are reported along with

changes in firm size).

165 SeePeterD. Easton & Jinhan Paéccounting Conservatism and the Relation Between Returns and
Accounting Data9 Rev. ACCT. STUDIES 495,495 521 (2004)They argue that accounting rules are inherently
conservative and that value relevant items such as future pdisaff positive net present value projects are not
recognizedld. This implies that the balance sheet understates book value due to both the current as well as past
application of conservative accounting rules. They suggest including the change in operating assets and change
in cash investments to compensate for acéogritonservatism and find that these variables have explanatory
power for annual returngd.

166, Reza Espahbodi, On the Factors Influencing Refiamings RelationshifMay 2000)(unpublished
manuscript, available at http://papers.ssrn.com/sol3/papafabktract_id=239669) (testing rmumber of
accounting and neaccounting firmspecific variables in eecursive partitioning analyswgith annual returns as
the dependent variable).

167. SeeBaruch Lev & Theodore SougianniShe Capitalization, Amortizatigp and ValueRelevance of
R&D, 21 J. AccT. & EcoN. 107, 10738 (1996). They show that corrections to reported earnings and book
values for research and development (R&D) capitalization were strongly associated with stock returns, and
R&D capitalization theefore yields valueelevant information. They also show that R&D capital is not fully
incorporated into the companyés stock price i mmediately, as
Sougiannis posit two possible explanations for thisT{igre is a systemic mispricing of R&D capital; (2) This
represents the compensation for an erieaket risk premium for R&DId.
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These characteristics include the fellng: where the stock is tradéé® firm size169
funding sources (internal versus exterddP; managerial ownership?l systematic
risk;172 default risk and leverag¥3 seasonality:;’4 and firmspecific standard deviation
i n anal ys%B&lowf we rightightsdditoonal findings that are of particular

168 Edward B. GrantMarket Implications of Differential Amounts of Interim Informatiagh AccrT.
RESEARCH255,255 68 (1980)finds that these security price reactions were higher fortnsrounter (OTC)
firms as compared to firms listed on the New York Stock Exchange (NYSE). Grant interpreted this to be a
result of OTC firms having systematically less interim informationlalks than NYSE firms, and therefore
the earnings announcements of OTC firms contained relatively more information than those of NYSE firms.
Mark Lang, TimeVarying Stock Price Response to Earnings Induced by Uncertainty About th&S@ires
Process of Eaings 29 J. ACCT. RESEARCH229, 243 (1991) (inding that the less market participants know
about the earnings process of a firm, the higher its ERC).

169 SeeRowland Kwame AtiasePredisclosure Information, Firm Capitalization, and Security Price
Behavig Around Earnings Announcement®3 J. ACCT. RESEARCH 21, 21i 36 (1985); Collins, Kothari &
Rayburn supranote110, at 111 38.

170. SeeChul W. Park & Morton Pincudnternal versus External Equity Funding Sources and Earnings
Response Coefficient$6 REV. QUANT. FIN. & ACCT. 33, 48 (2001)testing whethethe lower financing costs
of firms relying relatively more on internal funding translate into higher ERCs due to their reduced cost of
capital lowering the discount rates, and finding empirical support for this hypothedialso showing that the
effed is more extreme for high growth firms).

171 SeeTerry D. Warfield, John J. Wild & Kenneth L. WiltJanagerial Gvnership, Accounting Choices,
and Informativeness of Earning®0J. AccT. & ECON. 61,611 91 (1995) inding that the informative value of
earrings announcements for stock returns is systemically related to managerial ownership, fRCthe
increasing by more than 400f4r corporations with higher managerial ownership).

172 SeeDaniel W. Collins& S.P. KothariAn Analysis of Intertemporal ar@rossSectional Determinants
of Earnings Response Coefficientd J.AcCT. & ECON.143 (1989) (estimating a securityods
regressing monthly returns over 60 months on the CRSP equally weighted market return éedalspPeter
D. Easton &Mark E. Zmijewski, CrossSectional Variation in the Stock Market Response to Accounting
Earnings AnnouncementslJ.ACCT. & ECoN. 117,117 41 (1989).

173 SeeDan S. Dhaliwal & Stanley S. ReynoldEhe Effect of the Default Risk of Debt on the Earnings
Response Coefficier89 AccT. REv. 412, 41219 (1994) €laiming that default risk is an additional proxy for
the discount rate, which is necessary because it is unlikely that the correct discount rate is fully captured by
systematic risk)But seeBruce K Billings, Revisiting the Relation Between the Default Risk of Debt and the
Earnings Response Coefficie4 AccT. ReEv. 509, 50922 (1999) érguing that part of the reason for the
negative relationship between default risk and ERC in Dhaliwal & Reyrmigsa is because their default risk
proxies also reflect expected earnings growth). Howeveddaim S. Dhaliwal, Kyung J. Lee & Neil L. Fargher,

The Association Between Unexpected Earnings and Abnormal Security Returns in the Presence of Financial
Leveraye, 8 CONTEMP. ACCT. RESEARCH?20, 20 41 (1991), the authorseasure the default risk of a firm as its
leverage and find that all equity firms have higher ERCs than leveraged firms and tiatdoage firms have

higher ERCs than higleverage firmsBut eeYeo Hwan Kim, Roger J. Willett & Jee In Jang, Default Risk as

a Factor Affecting the Earnings Response Coeffic{gan. 30, 2002Junpublished manuscript, available at
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=300350) (arguinghithaivould suggest that issuance
(redemption) of debt would decrease (increase) the ERC, but such a finding could not be confirmed
empirically).

174 SeeGerald L. Salamon & Thomas L. Stob&rossQuarter Differences in Stock Price Responses to
Earnings Announcements: FourtQuarter and Seasonality Influengelsl CONTEMP. ACCT. RESEARCH 297,

297 330 (1994) finding that firms with seasonal sales have higher ERCs in peak sales quarters than in non

S

peak quarters). This is consistent with a greaterresolutio f uncert ainty about seasonal firmso

peak sales quarters than in other quarters.

175 SeeEugene A. Imhoff & Gerald J. Lob@he Effect of Ex Ante Earnings Uncertainty on Earnings
Response Coefficient§7 ACCT. Rev. 427, 42739 (1992)(arguing thatt he gr eat er the noise in a
earnings number, the less responsive the stock price will be to an earnings suBfaisdgrd deviation of
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significance to securities fraud litigation.
Of special relevance when there is an auditor codefendant, the question of how the
market response to an earnings surprise is related to the quality of the reporitegsearn
numbers has been dealt with by a number of auff§rBrofessors Teoh and Wong test
whether auditor quality differs, in terms of generating more or less credible earnings
reports for investors, by looking at the difference in ERC between companieBiwigh
and norBig 8 auditorst’” They find that Big 8 (now Big 4) clients have statistically
significantly larger ERCs than negig 8 clientsl’8 Professors Francis and Ke take a
different approach to the same question, looking at market perception of auditor
independence before and after the SEC mandated in 2001 the disclosure of auditor fees
paid by firmsl7® They find that ERCs were significantlpwer after the mandated
disclosure for firms paying high levels of nonaudit fees to their authfoFhey interpret
this to mean that the marketds perception of the
affects its percepti oneamifhgstumeseSgual ity of that com
In light of these findings, it is not surprising that ERCs would decrease after
restatements t hat coul d decrease t he investorso
companyd6és financi al st at ement Kgatioh that twd | | often be
first corrective disclosure of an accounting problem will have a larger impact than
subsequent statements. The first mention of a need for a restatement may signal to the
market more bad news is coming. Presumably, in those unuswaidastwhere there is
no further bad news, the stock price will have excess positive returns. Experts dealing
with these situations will be confronted with timarying ERCs that may have to be
adjusted to be applicable to estimating the counterfactualyaiuwe.

analyst forecasts is deflated by stock price two days prior to the earnings announcement. &ysiaroathe
impact of dispersion of analyst forecasts on returns, see CheolbeonSRealk Return Predictability and the
Dispersion in Earnings Forecastg8J.Bus. 2351,2372(2005).But seeJames S. Linck, Thomas J. Lopez &
Lynn Rees;The Valuation @nsequences of Voluntary Accounting Chan88#Rev. QUANT. FIN. ACCT. 327
52 (2007) (showinghat voluntary accounting changes which could enhance noise in earnings announcements
have not been found to significantly increase a firmds ERC).

176, SeeRobert W. Holthausen & Robert E. Verrecchiae Effect of Sequential Information Releases on
the Variance of Price Changes in an Intertemporal MAklset Market26 J. ACCT. RESEARCH82, 92 (1988)
(explaining a theoretical model of how credibility, j.the quality of information, affects security returns in
reaction to the release of the informatioBge alsdMark DeFond, Mingyi Hung & Robert Trezevaifyestor
Protection and the Information Content of Annual Earnings Announcements: Internatiodané&yid3 J.
AccT. & EcoN. 37 (2007) gsing a sample of earnings announcements in 26 countries to find support for their
hypotheses that in countries with higher quality earnings and stronger enforcement of insider trading laws the
market response to eangis announcements is greater, while more frequent interim financial reporting lessens
the response). Additionally, they observe that, on average, earnings announcements are more informative and
are incorporated into prices faster in countries with stromgestor protection institutiongd.

177. Siew Hong Teoh & T.J. WondRerceived Auditor Quality and the Earnings Response Coeffi@ént
AccT. REv. 346, 34666 (1993).

178 Id.

179, Seelere R. Francis & Bin KeDisclosure of Fees Paid to Auditors arntetMarket Valuation of
Earnings Surprisesl1 Rev. ACCT. STuD. 495(2006).But seeAloke Gosh & Doocheol MoorAuditor Tenure
and Perceptions of Audit Qualjt30 AccT. Rev. 585, 587 (2005)showing that the ERC increases as the
auditorclient relationshigengthens and arguing that investors perceive auditor tenure as enhancing earnings
quality).

180. Francis & Kesupranotel79 at 495.

181 Id.
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Academic research is broadly consistent with these observations. Professor Wilson,
for example, studied the ERCs of the companies that restated over the period from
January 1997 to June 20822 The ERC is smaller for the three quarters annountted a
the restatement compared to the quarter immediately before the restdi€h®e. also
finds that the nature of the restatement matters with respect to its impact on subsequent
ERCs!84 Revenue recognition errors and restatement announcements thadrésult
large stock price declines affect the number of subsequent ERCs that are smaller than the
ERC in the quarter before the restatement. In a currengyblished study, Professors
Cheng, Crabtree, and Smith test whether options backdating allegatoreask the
ERC of a company®® They find that ERCs are lower after options backdating

all egations become public and interpret t his fi
perception of a companyo6s financi al i nformation
backdhating186

Another event that gives rise to securities litigation is the issuance of a qualified
audit opinion. Professors Choi and Jeter study the impact of qualified audit opinions on
ERCs187 Their results demonstrate that ERCs drop by 56% to 70% after ldieglia
opinion and the authors offer loss of credibility in financial statements as a possible
explanationt88

A number of studies have found that the timeliness of an earnings announcement is
informative for reported earnings. As securities litigators Wwetw, managements that
miss their own expected earnings report dates have, on average, negative earnings
surprised and the later the announcement, the more negative the sd§Refessors
Bagnoli, Kross, and Watts estimate that the average earnirgggseus more negative by
approximately one cent for each day of déigy.The study also finds that returns
cumulated over the expected report date and the next trading day are significantly
negative and prices drop further if the report continues to baye}9l The vast
majority of analysts, however, do not revise their forecasts after the missed reporting
datel92 These findings have implications for ERC estimation if delayed announcements
are included in the data; without adequate controls, an estimat€dniey be biased

182 Wendy M. Wilson,An Empirical Analysis of the Decline in the Information Content of Earnings
Following Restatement83AccT. Rev. 519, 52930 (2008).

183 |Id. at 54G41.

184 Id.

185 SeeXiaoyan Cheng, Aaron Crabtree & David B. Smith, The EffectBatkdating on Earnings
Response Coefficient®ec. 14, 2007junpublished manuscript, available at http://ssrn.com/abstract=1094976).

186. Id. at 22.

187. Sung K. Choi & Debra C. Jetefhe Effects of Qualified Audit Opinions on Earnings Response
Coefficierts, 15J.AccT. & ECON. 229, 22930 (1992).

188 Id.

189 Expected report dates can be obtainfed, example from sources such as First Call Thompson
Reuters.

190. Mark Bagnoli, William Kross & Susan G. Watt3, h e Informati on in Management 6s
Earnings Report Date: A Day Late, a Penny Sh#@t]). ACCT. RESEARCH1275, 1295 (2002).
191 Id.

192 See id(finding that in their sample of 3430 missed report dates, in only 5% at least one analyst revised
a prior forecast, and in 4% at least one anadgsted a new forecast after the missed report date).
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downwards as smaller price reactions to earnings surprises will be medsured.

A number of papers discuss the ERC of the first three quarters in comparison to the
ERC of the fourth quarter. As mentioned above, these findings are of spepotance
to cases where there is an auditor codefendant; the fourth quarter is different from the
first three in a fiscal year because it contains audited financial statements. Accounting
research has also found that the fourth quarter is more likebntaio writeoffs than the
first three and that management tends to delay the disclosure of ba&dnmnamgs news
until the fiscal yeaend194

Professors Cornell and Landsman find that the fourth quarter ERC is significantly
larger than the ERC of the firthree quarters. The authors attribute this to the fact that
only the fourth quarter results are audited and might contain corrections of earnings
previously reported in prior quarte¥2®

Finally, there is a question of how market inefficiency affectettamates of ERC.
ProfessorsAboody, Hughes, and Liu provide evidence that standard welagance

regressions, such as the market response to earnings announcements, are materially

affected by market inefficiencié§8 Related to this researihian atterpt to examine the
influence of institutional investors on earnings management by looking at R&D spending
for firms that could avoid missing earnings expectations for a quarter by cutting!®&D.

193 SeeAnne E. Chambers & Stephen H. PenmBEimeliness of Reporting and the Stock Price Reaction
to Earnings Announcement®2 J. ACCT. RESEARCH21, 21i 47 (finding lower ERCs for firms that report late

than expected). Chambers and Penmanod6s expected report

which could introduce measurement ertdr.Nevertheless, their main findings coincide with those of Bagnoli,
Kross, and WattCompare id. witlBagnoli, Kross & Wattssupranote190

194 SeeElliot & Shaw, supranote96, at 93 (finding a correlation between firm size and large vofite
disclosured these larger firms are also more highly leveraged); Pastena & Reunyena,note 96, at 550 64

dat e

(di scussing managementds attempt to delay the dissemination

195 SeeRichard R. Mendenhall & William D. Nichol8ad News and Differential Market Reactions to
Announement of EarlietQuarters Versus FourtQuarter Earnings26 J. ACCT. RESEARCH(SUPP.) 63, 63 86
(1988) @rguing that managers have greater discretion over the first three quarters, and therefore, negative
earnings surprises announced in the first three quarters might have more informational content than negative
earnings surprises in the fourth quart@ut seeWilliam Kross & Douglas SchroedeAn Investigation of
Seasonality in Stock Price Responses to Quarterly Earnings Announceiedt8us. FIN. & AccT. 649
(arguingthat auditors are present almost yemaind in big firms while small firms have shamteraction times
with auditors at the end of the year). Management might therefore have great discretion to manage interim
numbers which will be corrected in the fourth quarter. This implies that small firms have smaller fourth quarter
ERCs as the audiefourth quarter numbers correct all the noise management introduced in the interim quarters
which makes the fourth quarter numbers a-fimecision signal for fourth quarter earnings. They confirm their
hypothesis.See alsoKrishna G. PalepuDiscussion ofBad News and Differential Market Reactions to
Announcements of Earli€uarters Versus FourtQuarter Earnings 26 J. ACCT. RESEARCH (SUPP.) 87, 88

(1988) poi nting out that under M suprd, ¢heyhsholld alsa hade telStedcah o | s 6 s
figod news managemento hypothesis as it is to be expected

news as early as possible which would result in a bigger fourth quarter ERC for good $tpign J.
Dempsey/nterim Earnings Management and the Féu@uarter Good News Effec21 J.Bus. FIN. & AccCT.
889 (1994) (confirming Palepuds hypothesis).

196. See generallpavid Aboody, John Hughes & Jing LitYeasuring Value Relevance in a (Possibly)
Inefficient Market40J.AccT. RESEARCH965,965 86 (2002).

197. SeeBrian J. BusheeThe Influence of Institutional Investors on Myopic R&D Investment Behaidor
AccT. Rev. 305 (1998) (finding that managers are less likely to cut research and development to reverse an
earnings deadline when institutional owrepsis high).

argumen
t ha
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In general, high institutional ownership reduces the likelihobthis type of earnings
management, implying that institutional investors serve a monitoring role in reducing
these shorterm earnings target pressut@8.The exception to this is the case in which

the institutions have high portfolio turnover and engagemomentum trading. In
extension of these findings, Professors Hotchkiss and Strickland observe that returns
following negative earnings surprises decrease as the proportion of momentum ownership
to total institutional ownership increasE®. Similarly, trey also find that these returns
decrease as the proportion of aggressive growtbstors increases, and increasethe
proportion of value investors increagés.

2. Including Macro Variables

The analyst should also be aware that an ERC estimate undessetnef
macroeconomic conditions may not provide the best prediction of stock price reaction
when those conditions are no longer present. Professors Conrad, Cornell, and Landsman
show that the price response to negative earnings surprises increases ak¢hdenel
rises, supporting the hypothesis that the market responds most strongly to bad news in
good time<91 In related research, Professor Johnson finds that ERCs are larger in
expansions than in recessions and larger in credit crunch periods treligification
periods202

C. Extending the ERC Equation with Variab@spturingRevisions in Expectations

There is enormous variation in the impact that earnings restatements will have on
investor expectations. Some restatements are not material ansl cdhecause a major
stock price crash. One way to assess whether the alleged financial fraud is negligible,
very serious, or somewhere in between is to return to first principles to derive a stock
price reaction relationship that is more accurate than tifgquéd) in a wider variety of
circumstances. As mentioned above, the most widely accepted stock valuation theory is

198 Id.

199 See generallyEdith S. Hotchkiss & Deon Strickland)oes Shareholder Composition Matter?
Evidence from the Market Reaction to Corporate Earnings Announcerf8dt§iN. 1469,1469 98(2003).

200 Id.

201 Seelennifer Conrad, Bradford Cornell & Wayne R. Landsnvéthen Is Bad News Really Bad News?

57 J.FIN. 2507,2507 32 (2002)(discussing that stock price response to negative earnings surprises is increasing
as the market level rises).

202 See generallMarilyn F. JohnsonBusiness Cycles and the Relation between Security Returns and
Earnings 4 REv. ACCT. STuD. 93, 93117 (1999);see alsaJohn E. Core, Wayne R. Guay & Andrew Van
Buskirk, Market Valuations in the New Economy: An Investigation of what hasgéla®d J. ACCT. & ECON.
43,43i 67 (2003) (finding that eegression model of equity value on financial variables declined in explanatory
power during the fiNeaBu sdESP Kothariy&oJaysShankeiimeisasiek )Coefficient
Variation in Vdue-Relevance Regressions: A Discussion of Core, Guay, and Van Buskirk and New Evidence
34 J.AccT. & Econ. 69, 69 87 (2003) (findingevidence to support the position that unambiguous inferences
regarding the relevance and reliability of financial statgmariables are not feasible solely on the basis of the
type of regressions used by Core, Guay, and Van Buskirk). They find that the coefficient on earnings is
significantly associated with proxies for aggregate growth and discount Icht&ee alsa'rueman, Wong &
Zhang,supranote136, at 24971 (2003) (looking specifically at internet firms, and finding that there is a price
run-up days prioto the earnings announcements, which is followed by a price reversal lasting several days, and
additionally finding little evidence that these returns are explained by earnings news or risk changes).
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that the companyds equilibrium stock price equal
cash flows accruing to the investor possessing tibek303 It follows from this model
that, depending on how a specific earnings surprise affects the expectations of future
income, the ERC will vary across announcements, firms, or other parameters.
Academics have addressed this issue in three differers: vesydies that include
forecast revisions into the basic ERC equation, studies that attempt to use a measure for
the permanency of earnings surprises, and studies which alter the functional form of the
basic ERC equation.

1. IncludingEarningsForecast Reisions

Using the discounted dividend model as a starting point, Easton and Zmijewski
argue that the magnitude of price reactions in response to earnings announcements will
depend on the revisions of both expected dividends as well as the expectedeatmof
at which expected dividends are discourf@iThey are among the first to show
empirically that ERCs are positively correlated with higher revisions in expected earnings
and negatively correlated with higher rates of ref®nAlthough their findingsare of
interest, the applicability of their methodology to shareholder class actions is likely to be
too complicated given data availabilR§8

Cornell and Landsman make the same point using a more practical methcddlogy.
They include the analyst forecasvisions for the next quarter and the next fiscal year in
their ERC regression and find significant coefficients for all three varidBfess
mentioned above, they find that the fourth quarter plays a special role, which they
attribute to the fact that fwth quarters are audit@d® This specification will not be an
improvement on all samples constructed by experts because it can be the case that the
analyst forecast revision variable is statistically insignificant.

In the same vein, Professors Liu and Tlsnestimate an ERC model including
several forward lags of analyst forecast revisions that have become available through
I/B/E/S210 They find that these additional terms have significant explanatory power and

203 SeeWiLLIAMS, supra note 100, at 55358 (arguing that future dividends are the best measure of
equilibrium stock price)see alsoMiller & Modigliani, supranote 101, at 430 (supporting that a change in
dividend rates oftenfollowed by a substantial change in market price).

204. See generallfeaston & Zmijevgki, supranotel72 at 11741; see alsdDan Gode & James Ohlson,
AccountingBased Valuation with Changing Interest Rat@&ev. ACCT. Stup. 419,432 33 (2004) (allowing
for stochastic interest rates and finding that the ERC decreases as the beunfipeinigd (lagged) rate
increases).

205 Easton & Zmijewskisupranote172

206. Id. They use a random coefficient regression model that jointly estimates several regression equations
to show the correlationdd. The revision parameters are estimated in two different ways: the first one uses
amalyst forecast revisions in response to an earnings surprise, the second one uses the Fostdr Tinedel.
Foster model relates the increases in analyst expectations of a given quarter over the same quarter in the
previous year to the increase in the fppent quarter over the respective quarter of the previous year. Foster,
supranotel20, at 1 21.

207. SeeCornell & Landsmansupranote95, at 691.

208 Id.

209 Id.

210, See generallying Liu & Jacob ThomasStock Returns and Accounting Earnin@8 J. Accr.
RESEARCH71, 71101 (2000).
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improve the fit of the overall regression sigeantly 211

2. IncludingMeasuredor Permanency in Earnings Surprises

An interesting way of viewing the causal issue in the materiality and magnitude of a
corrective disclosure is whether an earnings surprise is expected to be permanent. Only if
an earningssurprise has a permanent component will it prompt the market to adjust
expectations of future income and therefore have an impact on the stocklpides
two major ways of capturing the permanency effect include breaking a high growth trend
(perhaps sigalling a fundamental change in the firm) and breaking the earnings surprise
into transitory and persistent earnings components.

a. Breaking a Growth Trend

It has been known for a long time that growth firms are more likely to have a
shareholder class actidiled against them than other firms. This is attributed, in part, to
the volatility of their share price. Such a description is overly general, however, because
volatility usually refers to a high value for beta. A more refined observation is that
growth firms have high ERCs, at least for the first earnings suirése element of
idiosyncratic risk rather than the systematic risk measured by beta.

A large number of studies have shown that stock returns and earnings growth are
positively correlated with EC213 In particular, Professors Skinner and Sloan find that
growth stocks exhibit an asymmetrically large ERC to negative earnings surprises which
explains the return differential between growth and value s&ékShese results are

211 Id.
212 All academic papers have to make an assumption of how the earnings of a company affect the cash
flows, i.e., the dividendspaid to its shareholdersSee, e.g. Roger Kormendi & Robert LipeEarnings
Innovations, Earnings Persistence, and Stock Ret@®3. Bus. 323,342 43 (1987) (discussing the impact of
expected future earnings on stock pricge alscCollins, Kothari &Dawson Rayburrsupranote110 at 113
15 (suggesting market expectations for fAone year in advance
information set than past earningso).
213 SeeCollins, Kothari & Rayburnsupranote 110 (discussingheir generalized model and finding that
ERCs are higher with higher growth opportunities, lower for more risky stocks, and higher when earnings are
persistent). They measueeonomic gowth opportunities by the market value to book value rédioSee also
William Cready, David N. Hurtt & Jim A. Seid&pplying Reverse Regression Techniques in EarfiRedarns
Analyses30J.AccCT. & ECON. 227, 22740 (2000) (describing Collins, Kothar, and Rayburndés econometric
technique). On the positive relationship between growth and ERC, see Gary Biddle & Gim S.TBeow,
Estimation and Determinants of Associations between Returns and Earnings: Evidence froimdlisisg
Comparisons 6 J. ACCT. & FIN. 183232 (1991); T. Harikumar & Charles |. Hartdfarnings Response
Coefficient and Persistence: New EvildkAccteAunsNcng Tobinds Q as
& FIN. 401, 40120 (1995); Mary E. Barth, John A. Elliott & Mark W. Finiarket Rewards Associated with
Patterns of Increasing Earning87 J. ACCT. RESEARCH 387, 387 413 (1999). But seeAnwer S. Ahmed,
Accounting Earnings and Future Economic RetfsJ. AccT. & EcoN. 377,377 400 (1994) (not finding a
significant relationsip of firm-specific ERCs and a proxy for growth in a two stage procedure). This result has
been suspected to be due to other variables in his second stage regBesslefierson P. Jones, Richard M.
Morton & Thomas F. Schaefévaluation Implications ofnvestment Opportunities and Earnings Permanence
15REV. QUANT. FIN. & AcCT. 21,21i 35(2000).
214. Douglas J. Skinner & Richard G. Slodtarnings Surprises, Growth Expectations, and Stock Returns
or Dondét Let an Ear ni ng/Rev.Aoar precd289,28% 31X (2092)ButrseePadar t f ol i o
Hayn, The Information Content of Loss@&® J. ACCT. & EcoNn. 125, 12553 (1995) {inding that ERCs nearly
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consistent with a weknown finding that the present value of revisions in expected
future earnings are correlated with stock reti#A¥s.

b. Transitoryand Permanent Components of Earnings

Another relevant consideration in financial fraud litigation is which component(s) of
earnings needed to be restated. With regard to their impacts on investor expectations of
future cash flows, not all components are created equal. Professors Ramakrishnan and
Thomas argue that unexpected earnings need to be disaggregated into thred differen
components, permanent, transitory and piicelevant unexpected earnings, and an ERC
needs to be estimated for each component of unexpected eddfi@her academics
use a permanent versus transitory paradigm to classify earnings revisions.

It hasalso been argued that big earnings surprises are more likely to be due to
transitory unexpected earnings, implying that the ERC measured on a sample of big
earnings surprises should be smaller than an ERC measured on a sample of small
earnings surprise&8 The empirical support found for this argumirationg with studies
on measurement error, sample selection and ERCs ondogsgs among the reasons
for a more recent focus of the literature orcsa | | e-di ieando ERE equations.

triple when observations with losses are excluded). For weak suppoitjisea Martikainen,Accounting
Losses and Earnings Response Coefficients: The Impact of Leverage and Growth Oppp&dditigss. FIN.

& AccCT. 277, 27791 (1997), and Sudipta Basthe Conservatism Principle and the Asymmetric Timeliness of
Earnings 24 J AccT. & ECoN. 3, 31 37 (1997).

215 Kormendi & Lipe,supranote212 at 32345.

216 Ram T. S. Ramakrishnan & Jacob K. Thom¥sgjuation of Permanent, Transitorynh@ Price
Irrelevant Components of Reported Earning3J. ACCT., AUDITING & FIN. 301, 30149 (1998).

217. Peter D. Easton, Pervin Shroff & Gary Taylétermanent and Transitory Earnings, Accounting
Recording Lag, and the Earnings CoefficighRev. AccT. Stup. 281, 281300 (2000). For other examples,
seeJones, Morton & Schaefesupranote213 and Freeman & Tssupranote112

218 SeeFreeman & Tsesupranote112 (arguingthat because persistent earnings have a higher valuation
impact than transitory earnings, investors are expected to place greater emphasis on forecasting the persistent
earnings and are therefore expected to forecast persistent earninggheéthaccuracy). This argument implies
that big earnings surprises are more likely to be due to transitory earnings and because transitory earnings have
a smaller valuation impact than persistent earnings this results in a smaller ERC coefficientefmniigs
surprises (notlinearity of stock returns to earnings surprise relationsHipgy find that there is evidence of
nonlinearity in their empirical results and that their {liaear model has higher explanatory power than the
basic ERC equationld. For further support, see Cheng, Hopwood & McKeowuapra note 109 For a
contradictory finding, seghi-Xing Lin & Michael Shih Does the Stock ldrket See a Zero or Small Positive
Earnings Surprise as a Red Flag? (Aug. 2006) (unpublished manuscript, available at
http:// papers.ssrn.com/ sol 3/ papers.cfm?abstract _id=929943)
earnings surprises is smaltban those for earnings surprises in adjacent ranges for firm quarters 120988
but not for firmquartersin 19921 997 0 ) .

219 See, e.g.Messod D. Beneish & Campbell R. Harvéyeasurement Error and Nonlinearity in the
EarningsReturns Relation11 REV. QUANT. FIN. & ACCT. 219,219 47 (1998); Haynsupranote214 Sudipta
Basu,The Conservatism Principle and the Asymmetric Timeliness of Ear@adsAccT. & EcoN. 3, 3i 37
(1997).

(f
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D. Dealing withMeasurerentError and Data Accuracy

Academics have studied how to improve the quality of the data used in ERC
regressions and how to reduce measurement errors. Of particular interest is
experimentation with the inherently unobservable market expectations ofgsarnin

1. How to Deal with Measurement Error in the Earnings Surprise Variable

Among studies that have investigated whether changes in data used to create the
earnings surprise variable could improve an ERC estimation are those that focus on
whether Street 0oGAAP numbers are more relevant to the investé¥sProfessors
Bradshaw and Sloan find that GAAP and Street numbers have diverged increasingly from
1985 to 1997 with the GAAP number being increasingly relatively lower than the Street
number?2! The authors fid that stock price returns are more highly associated with
Street earnings than GAAP earnirfg8 Other studies have argued that this conclusion is
driven by extreme tail observations for which Street numbers greatly exceed GAAP
numbers and should be cawtity interpreted23

These findings will only be of practical value if the analyst is using a data set where
all observations are drawn from the same industry. Typically, the approach used by
analysts to construct Street numbers will vary from industryntustry depending on
what they view to be the most informative about underlying economic performance.
Using Street numbers from different industries in the same sample would lead to apples
versus oranges comparisons.

Academics have also attempted to imy@othe approximation of market
expectations of earnings beyond analyst forecasts. One example isctteelsd ed Awhi sper
f or e &% Professots Bagnoli, Beneish, and Watts describe whisper forecasts as

220, Oftentimes &eet numbers exclude expenses such as special itethsmcash itemsSee,e.g,
Bradshaw & Sloansupranote131, at41i 66. For informatim content of items excluded inr€et earnings, see
Jeffrey T. Doyle, Russell J. Lundholm & Mark T. Solimafhe Predictive Value of Expenses Excluded from
Pro Forma Earnings8 Rev. ACCT. STuD. 145, 14574 (2003). For a discussion of which firms are more likely
to publish pro forma earnings, see Barbara A. Leu§eCarol A. MarquardtEarnings Informativeness and
Strategic Disclosure: An Empi ri ¢ d9AcdE Ravni69, @605 n o f APro Form
(2004). The Consolidated Amended Class Action Compl&inRe Mills Corp. Sec. Litig., 257 F.R.D. 101
(E.D. Va. 2009) (1:0&v-077), contains allegations regarding Funds From Operations (FFO) despite the fact
that FFO is a nof®AAP earnings measure. The reason is that FFO contains relevant information for investors.
Analysts following The Mills Corporationimost exclusively forecasted and discussed FFO. In the case of a
Real Estate Investment Trust (REIT), FFO is a better proxy for business performance than GAAP earnings as
the latter include depreciation and amortization which are bigcash positions.
221 SeeBradshaw & Sloansupranote131
222 Seelawrence D. Brown & Kumar SivakumaGomparing the Value Relevance of Two Operating
Income Measures8 REv. ACCT. STuD. 561, 561i 72 (2003) (inding that Street earnings contain more
information than a measure of operating income created from GAAP statements).
223 SeeAbarbanell & Lehavysupranote 115 at 675723. See alsccomments on this paper by Mark
Bradshaw & Mark SolimanDi scussi on of Letting the ATail Wag the Dogbo: Th
Street Earnings Revisite@4 CONTEMP. ACCT. RESEARCH 725, 725 39 (2007)and Theodore E. Christensen,
Di scussioneofoTialliét tWamgg tthle Dogd: The Debate ,24er GAAP versus
CONTEMP. ACCT. RESEARCH741,741i 62 (2007);see alsaCohen, Hann & Ognevappranote133
224. See In reAbercrombie & Fitch Co. Sec. Litig., No. M33 (TPG), 2003 U.S. Dist. LEXIS 20670
(S.D.N.Y. 2003).
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unofficial forecasts of earnings reported in the pgessd on i nvestorsé web sites
fool.com and techstocks.cofg> On a small sample of firms, they find that whisper
forecasts tend to be more accurate than First Call forecasts, a better approximation of
market expectations of earnings, and contain mddit information to analyst
forecast%26
Finally, several papers have suggested improving the estimation techniques to avoid
biases from a possible measurement error in the earnings surprise V&iaBhre
should be taken in using these techniques, hewdw confirm that the results are robust.

2. PooledVersusFirm-Specific Estimation

One question that the expert will need to address is whether ERC estimates are
accurate when measured across different companies. Professors Teets and Wasley find
that slort-window ERCs estimated from pooled tirseries crossectional regressions
are systematically smaller than corresponding averages ofsfiatific coefficients
estimated from timeseries regressio#28 The reason is that firms with higher earnings
stability tend to have higher ERCs, but have less of an effect on the coefficient estimate
when pooled with firms that have higher volatility in returns. This explanation does not
preclude using peers in thample, however, because peers are likely to have similar
volatility characteristics to the subject firm. The authors suggest usingsfietific
estimation instead of pooled estimation when a negative relation betweespéaific
ERCs and unexpected edmgs variances might exist.

225 SeeMark Bagnoli, Messod D. Beneish & Susan G. Watéhjisper Forecasts of Quarterly Earnings
Per Share28J.AccT. & ECON. 27,27i 50(1999).

226. See Guy D. Fernando & William D. Brown Jr., Whisper Forecasts of Earnings per Share. Is Anyone
Still  Listening? (2005) (unpublished manuscript, available at http://papers.ssrn.com/sol3/papers.cfm?
abstract_id=817474) farontradictory evidenceSee alsdanis K. Zaima & Maretno Agus Harjoto, Conflict in
Whispers and Analyst Forecasts: Which One Should Be Your GuR&®5) (unpublished manuscript,
available at http://papers.ssrn.com/sol3/papers.cfim?abstract_id=88@®&0)also Rebecca AbrahamAn
Exploration of Earnings Whispers Forecasts as Predictors of Stock ReB&dsECON. Stub. 524,524 39
(2005).

227. See Susan M. MachugaUs e of Full eros Technique t o Reduce Measur e
Returns/Earnings Associatipi4 REV. QUANT. FIN. & ACCT. 219, 21945 (2000); G. S. Maddala & M.
NimalendranAn Unobserved Component Panel Data Model to Study the Effects of Earnings Surprises on Stock
Prices, Trading Volumes, and Spreafi8 J. ECONOMETRICS229,299 342 (1995).SeealsoBeneish & Harvey,
supranote 219 They minimize the measurement error, among other things, by choosing a sample of large
firms. Id. Large firms are more widely followed by analysts, it is more likely that analyst forecasts approximate
market expectations for large firms than it is for small firms, and there is less disagreement among the analysts
for large firms.SeeJeffery S. Abarbagll, William N. Lanen & Robert E. Verrechidnal yst sd Forecasts as
Proxies for Investor Beliefs in Empirical Resear@® J. ACCT. & EcoN. 31, 3160 (1995) (finding that
disagreement among analysts increases measurement error). Unfortunately, experte tekee their
defendants as they find them and many are not large firms.

228 SeeTeets & Wasleysupranote 76. But seeRobert Freeman, Adam Kodh Haidan Li, Can Firm
Specific Models Predict Price Responses to Earnings N&W89 (McCombs Sch. of Bus., The Univ. of Tex. at
Austin, McCombs Research Paper Series  AGC-01-06, 2006), available at
http://papers.ssrn.com/sol3/papers.cfm?abstract_ié337{using oubf-sample prediction errors to assess
whether pooled models are more appropriate than-dpetific models). They find that pooled regressions
provide more accurate cof-sample predictions and that pooled #fiorear models outperform lineanes (the
opposite is true for firaspecific models)ld.
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V. THE ACADEMIC LITERATURE ONMARKET EXPECTATIONS ANDANALYST FORECAST
REVISIONS (ARC)

The |literature on analystsd forecasts revisions
than the ERC literature. One issue that is the sambdth ERC and ARC estimation is
how to construct the earnings surprise variable, and will not be repeated in this Part.

A. Estimating the Basic AREjuation

The dependent variable, the analyst forecast revisionalculated as the difference
between tie analyst forecast of earnings for a specific period immediately prior to an
earnings announcement and the analyst forecast of earnings for the same period
immediately after the earnings announcement. As it takes the analysts a few days to
update their foecasts after an earnings announcement, academics usually use the
forecasts a week after the announcement. This delay used to be much bigger as forecasts
were only available monthK29 Again, researchers will normalize both variables with the
stock price por to the earnings announcemé#t.

The original estimation dates back to 1979 with the work of Professors Brown and
Rozeff231 More recently, Professors Jin, Lee, and Huh estimate the ARCs of quarterly
earnings surprises on the ermd twoquarterahead eanings forecast332

The behavioral foundation of the basic ARC equation for their model is a form of
learning called adaptive expectations. They use the estimated ARCs to measure the
predictive value of quarterly earnings announcements on annual earniecgster First,
consistent with prior research, they find that as additional quarterly announcements are
made available the error of analystsd annual ear
they hypothesize that the revision coefficients should beipelgitrelated to the quality
of information contained in the earnings announcements, leading to larger revision
coefficients. They show empirically that larger revision coefficients are indeed positively
related to the accuracy of annual earnings forecasts

229 For examples, see Yuan Zhagjalyst Responsiveness and the fmningsAnnouncement Drift
46 J. AcCT. & EcoN. 201,201 15 (2008), which examines the factors that influence how quickglyats
update their forecasts following earnings announcements. Zhang analyzed a sample of earnings announcements
from 1996 2002 and found that betweeniB3% of analysts revised their forecast either the day of the
announcement or the following dald. She found that analysts are more likely to update their forecasts
following earnings announcements when firms are larger, conference calls or managerial guidance is available
to analysts, announcements are for fourth fiscal quarters, more resources amtasepgvailable (in the form
of larger brokerage houses), and a high level of competition exists between the aldalpsiditionally she
found that analysts are more likely to update their forecasts quickly for high technology or growth inddistries.

230, SeePart IV.

231 SeeBrown & Rozeff,supranote120 at 34i51(cal |l i ng the ARC simply fgammao refl
algebraic symbol in their equatiorsee alsdEaston & Zmijewskisupranote172, at117 41 (using a similar
framework).

232 SeelJongdae Jin, Kyungjoo Lee & Sung K. H#n Association Between the Revision Coefficient and
the Predictive Value of Quarterly Earnings in Financial Al y st s Ear 9ACARDgACCTRAINEe Cast s
Srup. 1,1i16(2005)(f i ndi ng that annual earnings forecastsd accuracy in
available and that the revision coefficient is positively related to total improvement aneergfgirovement in
earnings forecast accurgcy






