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1. Introduction

Financial statement analysis courses and textbooks (e.g., White, Sondhi, &
Fried [2002]; Penman [2003]) spend considerable time discussing valuation
methods and techniques. Accounting researchers have spent considerable effort
investigating both traditional and new valuation methods (e.g., Ohlson [1995];
Lee, Myers, & Swaminathan [1999]; Dechow, Hutton, & Sloan [1999]; Easton,
Taylor, Shroff, & Sougiannis [2002]). Hence, the extent to which the evolution
of methodology and thinking has an impact on the practice of valuation in the
financial community is of interest. Moreover, how valuation method choice
affects valuation accuracy is a fundamentally important issue in its own right.

Despite the importance of this issue, few studies directly examine the link
between valuation method choice and valuation accuracy. While several empiri-
cal studies do use or characterize the use of valuation methods (e.g., Kaplan &
Ruback [1995]; Lee, Myers, & Swaminathan [1999]; Dechow, Hutton, & Sloan
[1999]; Easton, Taylor, Shroff, & Sougiannis [2002]; Liu, Nissim, & Thomas
[2002]), these studies do not show—and do not seek to show—that investors
actually rely on any particular valuation methods to assess what they are willing
to pay for shares. To directly link a valuation method to a valuation outcome,
one needs concrete information about an investor’s valuation method and the val-
uation estimate resulting from the application of that method. Without such infor-
mation, it is not possible to draw a causal link between valuation method choice
and valuation accuracy.

In existing literature, accounting researchers have finessed this issue by test-
ing how well the estimates produced by exogenously imposed valuation models
agree with stock prices. The problem is that the exogenously imposed valuation
models, even if reasonable, are not the same as the actual models used by the
agents to produce the valuation estimates. As a result, these empirical studies
cannot demonstrate a direct causal link between the actual valuation method used
by the agents and the agents’ reported valuation estimates. Rather, these studies
can document only how well the researchers’ imposed valuation model produces
estimates that agree with stock prices.

This article differs from the existing literature by directly linking valuation
methods to valuation estimates based on hand-collected data from shareholder lit-
igation. Our data contain detailed information about each judge’s, plaintiff’s, and
defendant’s valuation methods as well as their proposed valuation estimates. In
this regard, our data set contains more explicit methodology-related information
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than any existing study we are aware of, including the seminal studies of
appraisal techniques used in tax courts (LeClair [1990]; Beatty, Riffe, & Thomp-
son [1999]). Our new contribution is to draw a direct link between valuation
method choice and valuation outcomes when the valuation method choice is speci-
fied endogenously by actual data rather than imposed exogenously by researchers.

Judges are frequently faced with assessing equity value in bankruptcy, merg-
ers, and acquisitions lawsuits, insider trading, tax, and other litigation (LeClair
[1990]; Francis, Philbrick, & Schipper [1994]; Griffin [1996]; Beatty, Riffe, &
Thompson [1999]; Evans & Sridhar [2002]). The judicial system is unique in that
a judge may promulgate an official opinion to summarize the trial and describe
specifically how she, the plaintiff, and the defendant each arrive at his or her
own valuation estimate. In Delaware, widely regarded as the most influential cor-
porate law jurisdiction in the United States, appraisal hearings are tried in the
Court of Chancery, Delaware’s trial court system. Accordingly, Delaware Chan-
cery judges tend to be experienced corporate lawyers who, while not finance spe-
cialists, are much more financially sophisticated than the average judge. Because
judicial opinions tend to be thorough, carefully crafted, and unbiased, they offer
first-hand accounts, not only of how experienced practitioners perform valuation,
but also of what financial variables they deem most reliable.

Our data set is also interesting because valuation in the courts inevitably
reflects the practices of the broader financial community. Parties in an appraisal
hearing usually solicit leading appraisal experts to testify on their behalf, so
judges typically hear testimony from competing appraisal experts before they
decide on an appraisal. Infrequently, judges sometimes appoint a special master
or expert, whose job is to provide the judge with an independent valuation
assessment.' Given that the appraisal process is lengthy and thorough, judges’
and parties’ valuations inevitably reflect the prevailing views of the practitioner
community. A reading of judicial opinions also suggests that a judge’s choices of
valuation methodology and technique are significantly influenced by the financial
experts testifying for the litigants.

The first half of this article documents how judicial language as well as val-
uation methods in court have shifted away from trailing information in the mid-
1980s and have since become decidedly more forward-looking. First, we describe
the judicial appraisal procedure in Delaware. Then, by using hand-collected
data from Lexis-Nexis, we present the shift toward more forward-looking valua-
tion methods, such as discounted cash flows (DCF) and excess earnings method,
in American, Australian, Canadian, and United Kingdom judicial opinions. Con-
sistent with this shift in terminology, valuation methodology in Delaware courts

1. In In re Shell Oil Co., Del. Supr., 607 A.2d 1213 (1992), the Delaware Supreme Court rec-
ognized that the trial court is often forced to pick and choose from a limited record without the bene-
fit of objective analysis and opinion. To compensate for this handicap, it allowed the Court of
Chancery to consider appointing its own expert witnesses in these cases.
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has shifted away from the Delaware Block method (a method of comparables
approach based on trailing benchmarks) to forecasts-based methods like DCF
and excess earnings. While legally attributable to the landmark 1983 Delaware
Supreme Court decision opening the courtroom door to modern valuation techni-
ques, we believe these trends also reflect the evolution of practice in the broader
financial community.

Is the adoption of forward-looking methods good public policy? There are at
least two schools of thought on the effects of forward-looking methods on valua-
tion accuracy (e.g., Lambert [1999]; Healy & Palepu [2001]; Yee [2004a]).
According to the “informativeness hypothesis,” forecasted cash flows or earn-
ings contain more information. Thus, the use of forward-looking valuation meth-
ods potentially improves valuation accuracy by incorporating more information
into valuation estimates. The informativeness hypothesis is supported by evi-
dence that valuation models incorporating earnings forecasts tend to explain
cross-sectional share-price variations better than valuation models that rely only
on trailing earnings (e.g., Lee, Myers, & Swaminathan [1999]; Dechow, Hutton,
& Sloan [1999]; Easton, Taylor, Shroff, & Sougiannis [2002]; Liu, Nissim, &
Thomas [2002]). Conversely, the “manipulation hypothesis” warns that the use
of forecast information invites subjective manipulation of the forecasts by the
(self-interested) forecaster. A plaintiff seeking a higher appraisal for his or her
shares can exaggerate an earnings forecast to inflate the valuation estimate. Thus,
the use of earnings forecasts in court gives litigants another “knob” to fiddle
with in the valuation game.

Does informativeness dominate manipulation or vice versa? If the informa-
tiveness hypothesis dominates, then adoption of forward-looking methods
improves valuation accuracy. Conversely, if manipulation dominates, then adop-
tion of forward-looking methods enables litigants to propose more biased valua-
tion estimates that, in turn, cause judges to face more valuation uncertainty and
make more mistakes.

Lurking in the background is a third alternative hypothesis, “perfect rational-
ity.” The perfect rationality hypothesis suggests that valuation methods do not
matter at all; no matter which method is used, judges” rationally adjust out any
systematic bias provided by the litigants to obtain the most accurate valuation
estimate based on a rational interpretation of all available information. In sum-
mary, whether the switch to forward-looking methods improves, reduces, or does
not affect valuation accuracy is an open empirical question.

The latter half of this article examines the tension between the informative-
ness hypothesis and the manipulation hypothesis based on a comprehensive
hand-collected sample of all Delaware appraisal remedy cases during 1966-2002.
Unfortunately, even though our sample is comprehensive, the size of the sample

2. We do not try to apply the rationality hypothesis to litigants because rational litigants pursue
strategic behavior, which may superficially appear irrational even if it is rational.
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is small and the conclusions drawn from the statistical analysis should be
regarded as exploratory rather than conclusive.

Employing a technique attributable to Lee, Myers, and Swaminathan (1999),
we decompose the valuations errors of each party (judge, plaintiff, and defend-
ant) into a systematic “‘bias” component and an unpredictable “random” compo-
nent. We find that adoption of forward-looking valuation methods by plaintiffs
and defendants does not increase their systematic bias component. Moreover, we
find that the plaintiffs’ and defendants’ overall valuation errors are significantly
reduced when they use forward-looking valuation methods compared with when
they use valuation methods that rely on trailing accounting information. Further-
more, the adoption of forward-looking methods did not significantly change the
average size of judicial valuation errors. Thus, we argue that the adoption of
forward-looking valuation methods improves the valuation estimates of plaintiffs
and defendants without causing them to be more biased on average. Overall, our
main results are consistent with the “informativeness hypothesis.”

This article is organized as follows. Section 2 provides institutional back-
ground about judicial appraisal in Delaware. Section 3 documents how valuation
methods have shifted over time to be more forward-looking. Section 4 presents a
valuation model that is the framework of the empirical tests of the informative-
ness and manipulation hypotheses. Sections 5 and 6 describe results of the empir-
ical tests. Section 7 summarizes and discusses the limitations of our small
sample study.

2. The Appraisal Remedy

After a major corporate restructuring, dissenting minority stockholders have
the right to cash out at a price determined by court appraisal (Seligman [1984];
Thompson [1995]). Although the circumstances triggering appraisal vary from
state to state, appraisal actions most commonly occur after the merger or man-
agement buyout of a closely held corporation. According to section 13.02 of the
Model Business Corporations Act of 1999, all states grant appraisal rights in
some merger situations. Forty-six states provide appraisal rights for mergers
requiring shareholder authorization. In some of these states and in the remaining
four, appraisal rights are available in other merger situations as well. However,
only a tiny fraction of mergers ultimately result in appraisal hearings. Seligman’s
1984 survey found that, of 16,479 mergers of U.S. companies during 1972-81,
only 20 resulted in judicial appraisal hearings nationwide. This is because dis-
senting shareholders customarily settle with the company out of court. Appraisal
acts largely as a shadow remedy—an option lurking in the shadows to provide
incentives for the parties to bargain toward fair value.

Delaware is the most popular and important jurisdiction of incorporation
for American corporations (Greenfield [2004]). Nearly half of New York
Stock Exchange (NYSE) firms are Delaware corporations, even though most
of them have home offices and major plants outside of that state. In particular,
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49.6 percent of all NYSE and American Stock Exchange (AMEX) target firms
during 1975-91 covered by state appraisal statutes were incorporated in Dela-
ware, 9.2 percent were incorporated in New York, and 4.7 percent were incorpo-
rated in California (Mahoney & Weinstein [1999]). Delaware has a special court,
the Court of Chancery, which has jurisdiction over all corporate governance mat-
ters. The six Chancery Court judges (called ‘““chancellors’) are all experienced
corporate lawyers. Appeals of Chancery Court decisions go directly to the Dela-
ware Supreme Court.

As encapsulated in Delaware General Corporations Law (DGCL), section
262, the purpose of the appraisal statute is twofold: (1) to give dissenting share-
holders an option to withdraw from the company at a fair exit valuation, and (2)
to guarantee that appraisal is always available for cash-out mergers. Accordingly,
the prototypical Delaware appraisal case occurs after a cash-out merger when
dissenting shareholders refuse to tender their shares for the cash-out valuation.
Delaware case law defines fair value as ‘“‘that which has been taken from [the
shareholder], viz., his proportionate interest in a going concern.”” The corpora-
tion is to be evaluated as an ongoing business occupying a particular market
position in the light of future prospects. A fundamental premise is that the fair
value of equity shares in a corporation is not necessarily the same as the market
value of those shares (Coates [1999]; Yee [2005]). This premise traces back to
an influential Court of Chancery opinion written, not surprisingly, during the
Great Depression. The chancellor explained, “Markets are known to gyrate in a
single day. The numerous causes ... from joy to grief need not be reviewed.”*

Appraisal in Delaware is adversarial and not inquisitorial. This means that,
except in highly unusual circumstances in which they appoint a special master to
do an independent investigation and analysis, judges rely solely on information
provided by the litigants to make the final appraisal. Litigants in an appraisal
hearing usually hire leading investment bankers and financial academics to tes-
tify on their behalf. In this light, the trends of valuation in court should be of in-
terest to researchers because they reflect how and to what extent the financial
community uses accounting information for valuation.

The appraisal process is lengthy and thorough. As an extreme example, pro-
ceedings to appraise Technicolor, Inc. began with the original merger transac-
tions in 1982 and have dragged on for the last twenty years. The Delaware
Supreme Court invalidated the original appraisal because it did not take into
account the merger-enhancing strategies Technicolor implemented before the
offending merger. Chancellor Chandler, the highly respected Delaware trial judge
handling the new trial, describes the situation literally:”

3. Tri-Continental Corp. v. Battye, Del. Supr., 31 Del. Ch. 523, 74 A.2d 71, 72 (1950).

4. Chicago Corp. v. Munds, 20 Del. Ch. 142, 172 A. 452 (1934).

5. A recent court memorandum is Cede v. Technicolor, Court of Chancery, C.A. No. 7129,
decided on May 7, 2001.
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The long history of the dispute between these parties is well known, not only
to the parties, but also to all those who are familiar with Delaware corporate
law.... As these parties launch their final campaign, the conflict between
them not only appears to sustain both combatants, but has in part come to
define them.

3. Rise of Forward-Looking Language

Between the Great Depression and 1984, virtually all states followed a valu-
ation framework that has evolved into what is now called the Delaware Block
method. The key feature of the Block method is that it is not forward-looking; it
arrives at a valuation estimate based on a weighted average over capitalized trail-
ing earnings, book value, and the contemporaneous liquidation and market value
of assets. It uses neither cash flow nor earnings forecasts. The Delaware Block
method is summarized in Yee (2004b).

The precursor of the Institutional Brokers Estimate System (now part of
Thomson Financial) began publishing monthly consensus earnings estimates in
July 1972. In the latter 1970s, these estimates evolved from a simple reference
service to an important investment tool (Brown [2000]). Financial analysis
became more forecast oriented in the 1980s due to the rise of modern finance
theory and the advent of computer database technology. One of the most impor-
tant early studies, “Expectations and Share Prices” (Elton, Gruber, & Giiltekin
[1981]), helped spawn an explosion of new research, especially since Institutional
Brokers Estimate System (I/B/E/S) current and historical data became widely
available in electronic format at about the same time. In the early 1980s, use of
I/B/E/S consensus expectations data grew rapidly among both academic research-
ers and practitioners.

With the rise of modern finance and the advent of computer spreadsheet
technology, appraisal experts hired to testify in appraisal hearings began to rely
more and more on DCF and other valuation methods. However, since the Dela-
ware Block method had been the law, Delaware courts steadfastly rejected these
valuation techniques until 1983. Finally, in a landmark 1983 decision, Wein-
berger v. UOP.® the Delaware Supreme Court overturned exclusive reliance on
the Block method with the following justification:’

The standard “Delaware block™ or weighted average method of valuation,
formerly employed in appraisal and other stock valuation cases, shall no lon-
ger exclusively control such proceedings. We believe that a more liberal
approach must include proof of value by any techniques or methods that are
generally considered acceptable in the financial community and otherwise
admissible in court.... Fair price obviously requires consideration of all

6. Weinberger v. UOP, Inc., Del. Supr., 457 A.2d 701 (1983).
7. Ibid., note 32.
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relevant factors.... This is not only in accord with the realities of present
day affairs, but it is thoroughly consonant with the purpose and intent of our
statutory law.

Accordingly, the Court ordered that to the extent that the Block method “excludes
other generally accepted techniques used in the financial community and . . . [other]
courts, it is now clearly outmoded. It is time we recognize this in appraisal and
other stock valuation proceedings and bring our law current to the subject.”

The Delaware Supreme Court’s decision in Weinberger opened up the possi-
bility of using DCF and other new valuation methods in the courts. But, as
exemplified by the final outcome of Weinberger, in which the trial judge ulti-
mately disregarded DCF, judicial valuation is case- and fact-based. With this in
mind, it is not ironic that Weinberger, which has been given credit for opening
the floodgates to the use of modern methods in judicial valuation, was ultimately
decided in favor of a valuation based on the Delaware Block method.

Did opening the courts to non-Block method techniques change the thinking
of judges during this period? To investigate, we search all U.S. court documents
in “Corporate Law (Federal and State cases)” of the U.S. Lexis-Nexis database
during 1976-2001.% We identify all judicial mentions of the relevant phrases,
tabulating the number of documents that refer to each phrase.” For example, if
the chancellor refers to DCF more than once in the same document, it is counted
only as a single judicial mention. Because our intention is to capture overall judi-
cial awareness of these valuation concepts, we did not attempt to restrict count-
ing to only appraisal opinions.

Figure 1 traces the evolution of judicial mentions of DCF and of the Block
method factors (i.e., “market value and net asset value and earnings value’) in
the United States courts. To control for variations in the amount of court activity
over time, the raw counts are deflated by the contemporaneous judicial mentions
of “fair value” in the same U.S. courts.

As shown in Figure 1, the popularity of DCF rose after the Weinberger deci-
sion to displace the Block method in U.S. courts.

Looking ahead to the present and future, we have not found much evidence
to suggest that judicial valuation methods have evolved beyond the DCF frame-
work. One prominent alternative method is the “Treasury Method,” otherwise
known as the “capitalized excess earnings method.” The idea of this method is
similar to residual income valuation (Ohlson [2005]): the value of intangible (off

8. Lexis-Nexis is one of two major commercial databases that law firms and courts rely on for
their legal literature searches. Lexis-Nexis contains a comprehensive list of every published judicial
opinion. In addition to officially published judicial opinions, the database also includes any support-
ing memos or court documents that judges voluntarily submit to Lexis-Nexis. In the second half of
this study, we hand-collect all official judicial opinions published during 19662002 from Lexis-
Nexis by distinguishing the official judicial opinions from the other documents on a document-by-
document basis.

9. One caveat applies: judicial mentions tend to give more weight to prior cases that generated
numerous judicial opinions than to those that speedily resolve or settle out of court.
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FIGURE 1
Rise of DCF and Excess Earnings, U.S. Courts
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balance sheet) assets is the value of excess earnings they generate. As depicted
in Figure 1, the excess earnings method seems to be almost as popular in U.S.
courts today as the Block method. However, it has a long way to go to catch up
with DCF in shareholder litigation. Both DCF and excess earnings became popu-
lar in judicial mentions after the 1980s, but the Block method has become less
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FIGURE 2
Rise of DCF, U.S., and Australian-Canadian-UK Courts
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popular. Today, DCF appears to be the judicial valuation method of choice, even
though Block method factors maintain a steady following and the excess earnings
method is making slight inroads.

As depicted in Figure 2, the frequency of judicial references to DCF has
risen markedly internationally in Australian, Canadian, and United Kingdom
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courts since 1984. In addition to DCF references, the use of other forecasts and
growth language reflect on the degree to which judges are forward-looking. We
have done additional studies, not reported here, and find that judicial mentions of
“earnings growth” and “future cash flow” have also grown markedly in U.S.
courts since 1984.

To summarize, we document how judicial language regarding valuation
methods has shifted away from trailing information in the mid-1980s and have
since become decidedly more forward-looking. Specifically, we present hand-
collected data from Lexis-Nexis indicating that in the last twenty-five years U.S.
judges have begun referring more to the forward-looking valuation methods, like
DCF and excess earnings method, and commensurately less to backward-looking
valuation methods, like the Block method. While procedurally attributable to the
landmark 1983 Delaware Supreme Court decision opening the courtroom door to
modern valuation techniques, we believe these trends also reflect the evolution
of practice in the general financial community.

4. A Valuation Model and Hypothesis Development

Have the changes in valuation methods in court affected valuation outcomes
by judges, plaintiffs, and defendants? Did the introduction of forward-looking
valuation methods into court affect valuation accuracy in shareholder litigation?

We motivate our statistical tests in the following sections with a simple val-
uation model in shareholder litigation. Suppose that JV is the judicial valuation
outcome and that PV (DV) is the valuation estimate by the plaintiff (defendant),
while FV is the unobservable fair value of the underlying firm. Valuation esti-
mates by judges, plaintiffs, and defendants are considered to be noisy measures
of the fair values of underlying firms. Further suppose that overall valuation
errors consist of two components. The first component is a systematic valuation
bias, denoted by B, and the other one is a random valuation error, denoted by e.
One expects a plaintiff (defendant) to argue for the highest (lowest) valuation
estimate possible, because a plaintiff wants the highest valuation of his minority
shares whereas the defendant will have to pay the plaintiff based on the judge’s
final valuation. Let By, Bpy, and Bpy reflect, respectively, the judge’s, the plain-
tiff’s, and the defendant’s systematic bias in a particular valuation estimate. Let
€y, €py, and gpy reflect, respectively, the random valuation errors after control-
ling for the systematic valuation bias. Let FV denote the unbiased fair value of
the shares (unobservable), and let JV, PV, and DV denote, respectively, the
judge’s, a plaintiff’s, and a defendant’s valuation estimate of FV. Specifically,
we assume that

JV=FV>xexp By +em) 9]
PV =FVxexp (Bpy + €py) 2
DV=FVxexp (Bpy+ €py) 3
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We assume that judicial valuation outcome is not systematically biased from the
fair value (that is, B,y is zero). While this is an assumption, it is reasonable
because there is no known reason for Delaware chancellors to favor a systemati-
cally high or low valuation; they derive career benefit from developing a reputa-
tion for being capable and unbiased. Thus, we assume that judges estimate FV
with only random valuation errors.

Following Lee, Myers, and Swaminathan (1999), we apply the log transfor-
mation to prepare these equations for empirical work. We assume that the sys-
tematic valuation biases in the log-transformed equation have a normal
distribution. In addition, we assume that the random valuation error in the log-
transformed equation have a normal distribution with zero mean. We also assume
that these errors are not mutually correlated. Thus, the system of equations
becomes:

log (JV) =log (FV) + &,  where &,~ N(0. 8;5,) @)
2
log (PV) =log (FV) + Bpy + €p»  Where Bpy ~ N(bpy, 265PV),
Epy~ N(Os 85131/) (5)
2
log (DV)=log (FV)+ Bpy+ €y,  Where B, ~ N(bDV»ZSﬁDV)a
€y~ N(0, 8¢ py) (6)

Following Kaplan and Ruback (1995), we estimate the size of “overall valu-
ation errors” as the mean of the squared log of the ratio of the valuation esti-
mates by judge (or plaintiff, or defendant) to the fair value.'® Specifically, the
overall valuation errors by judge, plaintiff, and defendant are inferred from the

following equations:
2
JV
E[(log (ﬁ]) }=E[siy =82 (M)
Py Y F R
2
El:(log(F_V )) jl = E[ (BPV + SI’V) ] =bpy+ SBPV + SSPV ®)

El:(l()g(%)) :|= E[( Boy+ gDV)Z:I= biw'*‘ S[jDV+ 6:»:201/ 9)

As indicated above, mean squared valuation errors consist of the squared average
systematic valuation bias, the variances of the systematic valuation bias, and the
variances of the random valuation errors. Thus, by examining the magnitudes of
sum of these three components, we can determine whether the adoption of for-
ward-looking valuation methods enhances valuation accuracy in court.

10. Kaplan and Ruback (1995) use the log ratio because it is symmetric with respect to over-
valuation and undervaluation.
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Because fair value is unobservable, we cannot calculate mean-squared valua-
tion errors directly from eqs. (7) through (9). To address this problem, we take
the differences of eqs. (4) through (6), which cancels out the unobservable fair
values to yield

log (PV/IV)=Bpy +€py — €, (10)
log (DV/IV)=Bpy +€py— €y (11)
log (PV/DV) = Bpy —Boy + €py — Epy- (12)

From eqgs. (10) through (12), we get

E [log (PV/IV)] = bpy (13)
E [log (DV/IV)] = by, (14)

VAR [log (PV/IV)] = 8o+ Sapy + 8y (15)
VAR [log (DV/IV)] = 8y + Sapy + Sy (16)
VAR [log (PV/DV)] = 8y + Sapy + 8ypy + Sapy (17

Manipulating eqs. (7) through (9) and (13) through (17), we estimate the overall
valuation errors by judge, plaintiff, and defendant based on the following observ-
able measures:

E{(log (;—Zjﬂ = E[ely ] =50

[ vaR[1og(PV 1J¥)]+ VAR [log(DV 1.JV)]~ VAR [log(PV | DV )]]
- 2

E[(log(%)) ] -E [(BPV + spy)f] = by + 8y + By = (E[log (PVLIV ) ])

(18)

[ VAR [1og(PV1JV )]~ VAR [log( DVIJV )] + VAR [log(PVIDV)]]
2

2
E[(log(% )) :| =F I:(BDV + EDV)Z:I = b[le + 5[52[)1/ + 8SZDV = (E [10g (DV/‘]V)])Z

(19)

[-VA4R [log (PVLJV )] + VAR log( DVLIV')] + VAR log(PVIDV)]]
+
2

(20)

Using eqgs. (13) and (14), we test whether the introduction of forward-look-
ing valuation methods into court allows plaintiffs (or defendants) to manipulate
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the valuation estimates more. Our first null hypothesis, regarding the systematic
valuation bias of plaintiff (or defendant), is as follows:

H,: Adoption of forward-looking valuation methods doesn’t affect the aver-
age systematic bias of plaintiffs’ or defendants’ valuation estimates.

Specifically, in Section 6, we test whether the sample mean of log (PV/JV) or
log (DV/JV) is different across the cases under forward-looking valuation meth-
ods and the cases under historical valuation methods.

Next, using eqs. (18) through (20), we measure the estimated overall valua-
tion errors of the valuation estimates by judge (or plaintiff, or defendant) relative
to the fair values. By applying bootstrap analysis on these measures, we test
whether the introduction of forward-looking valuation methods into court miti-
gates the overall valuation errors of each of judge’s, plaintiff’s, and defendant’s
valuation estimates, in an individual manner. Our second null hypothesis is as
follows.

H,: Adoption of forward-looking valuation methods doesn’t affect the aver-
age sizes of judges’, plaintiffs’, or defendants’ valuation errors.

As implemented by Liu, Nissim, and Thomas (2002), for example, bootstrap
analysis constructs subsamples with the same number of observations as the full
sample by randomly drawing (with replacement) observations with the same judi-
cial or litigant valuation method as in the full sample. For each subsample thus
constructed, we compute the valuation errors of judges, plaintiffs, and defendants
separately using the subsample means and subsample variances on the basis of
eqs. (18) through (20) across valuation method choices. This process is repeated
one hundred times to obtain a distribution for differences of valuation errors
across valuation method choices. Then, ¢-statistics (z-statistics of Wilcoxon rank
score) for the differences of the valuation errors across valuation method choices
are calculated.

If the forward-looking valuation methods allow judges, plaintiffs, and
defendants to overcome the practical limitations of historical valuation methods
in reflecting value-relevant information, we expect the valuation errors of judges
and litigants to decrease. On the other hand, if litigants take advantage of for-
ward-looking valuation methods to strategically manipulate their valuation esti-
mates more, we expect the systematic bias component and the average valuation
errors of plaintiffs’ and of defendants’ valuation estimates to rise. If the “perfect
rationality” hypothesis applies to judges, however, there would be no effect of
valuation method choice on valuation errors.

5. Descriptive Statistics: Delaware Appraisal Cases

The second half of this paper empirically tests our three hypotheses in a
comprehensive hand-collected sample of all 1966-2002 Delaware “appraisal
remedy” judicial opinions published in the Lexis-Nexis database. We identified
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all Delaware appraisal cases published during 1966-2002 in the Lexis-Nexis
database.'' There are ten cases in the 1966-83 period and thirty-one cases in the
1984-2002 period. After identifying these cases, a law school graduate read all
the cases and (with assistance from a research assistant who had been a practic-
ing mergers and acquisition attorney before joining the master’s of business
administration program) hand coded all the data used to make Tables 1 through 5.

Table 1 presents some basic information about these Delaware cases, includ-
ing the title, year, and type of entity (public or private); merger type and industry
classification; valuation methods used by judge, plaintiff, defendant; and presid-
ing judge’s last name. In each of the cases, the judge’s, plaintiff’s, and defend-
ant’s valuation methods were initially identified as either DCF, the Block
method, the liquidation value method, the comparables method, or a combination
of DCF and the other methods. Then, we classify these valuation methods into
two broader groups—DCF and a combination of DCF and other methods—as the
method that is forward-looking in nature (denoted by FLM), and the remaining
three methods as the method that contains historical accounting information only
(denoted by HM). In subsequent analyses, we delete a few cases from the initial
sample, because the key information in those cases was not well specified. The
final sample results in thirty-five firms between 1968 and 2002.

Table 2 describes the frequencies of the valuation method choices made by
judges, plaintiffs, and defendants before and since 1984. Looking at Table 2, we
find that judges use forward-looking methods for 63 percent of twenty-seven
cases that occurred since 1984. This increasing popularity of forward-looking
methods also can be observed in the valuation method choices of both plaintiffs
(70 percent since 1984) and defendants (59 percent since 1984). In addition,
plaintiffs and defendants choose different valuation methods in nine of thirty-five
cases.'” Table 2 indicates that in six cases judges follow the plaintiffs’ methods,
and for another three cases judges choose the defendants’ methods.

Because judges did not utilize forward-looking methods at all before 1984,
we plot judicial choice of valuation methods in Delaware courts since 1984. Fig-
ure 3 presents cumulative plots of both forward-looking methods and historical
methods used by Delaware judges. The plots also indicate that forward-looking
methods have been used more often as the years progress. However, historical
methods have not disappeared from the landscape.

Table 3, Panel A, presents the descriptive statistics of the log differences
between the judicial and plaintiffs’ (defendants’) valuation outcomes, and
between the opposing parties’ valuation estimates. Note that in the coding proc-
ess, we already omitted minority discounts or control premiums. The mean (me-
dian) of log (PV/JV) is 0.72 (0.51), indicating that the plaintiffs’ valuation

11. The first Delaware case in our sample starts at 1968 because we found no cases in 1966
and 1967.

12. When both plaintiffs and defendants choose the same valuation methods, judges follow liti-
gants’ choices in twenty-five of twenty-six cases.
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TABLE 2
Frequencies of the Valuation Method Choices
1966-1983 1984-2002
Judge’s Judge’s Judge’s Judge’s
Method = Method = Method = Method =
Classification FLM HM Subtotal FLM HM Subtotal
Plaintiff’s Method & 0 8 8 0 5 5
Defendant’s Method = HM
Plaintiff’s Method = FLM & 0 0 0 4 2 6
Defendant’s Method = HM
Plaintiff’s Method = HM & 0 0 0 1 2 3
Defendant’s Method = FLM
Plaintiff’s Method & 0 0 0 12 1 13
Defendant’s Method = FLM
Subtotal 0 8 8 17 10 27

Note: This table presents the frequencies of the valuation method choices by plaintiffs, defendants,
and judges from thirty-five Delaware appraisal cases occurring during 1966-2002. We drop six cases from
the subsequent main analyses for the reasons listed in the asterisked note to Table 1. We classify valuation
methods used by plaintiffs, defendants, and judges into two ways: (1) the valuation methods that involve
forecasting (denoted by FLM), and (2) the valuation methods that involve no forecasting (denoted by HM).
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FIGURE 3

Rise of Forward-Looking Valuation Methods, Delaware Courts
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Note: This figure presents the cumulative plots of forward-looking valuation methods and his-
torical methods adopted by Delaware judges for appraisal cases between 1984 and 2002.
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estimates are positively biased on average relative to the judicial valuation out-
comes. On the other hand, the mean (median) of log (DV/JV) is —0.84 (—0.64),
which suggests that the defendants’ valuation estimates are negatively biased on
average relative to the judicial valuation outcomes. The mean (median) of log
(PVIDV) is 1.57 (1.11), confirming that plaintiffs are more aggressive on average
than defendants in valuation.

Table 3, Panel B, presents the results of the tests of whether the positive
(negative) average bias of the plaintiff’s (defendant’s) valuation outcomes is stat-
istically significant. Following Beatty, Riffe, and Thompson (1999), who ana-
lyzed a small sample from tax court with skewed distributions, we examine the
z-statistics of the Wilcoxon rank score differences'® as well as the conventional
t-statistics of the mean differences. Both statistics confirm that plaintiffs’ valua-
tions are significantly higher than the judicial valuation outcomes, while defend-
ants’ valuations are statistically lower than the judicial valuation outcomes. In
other words, Bpy in eq. (2) is significantly positive, on average, while Bpy in
eq. (3) is significantly negative on average.

In summary, the descriptive statistics indicate that the plaintiffs’ (defend-
ants’) valuation estimates are systematically biased upward (downward) than the
judicial valuation outcomes. This result is consistent with the prior literature
reporting the systematic valuation bias of the plaintiffs or defendants due to their
incentives (as in Beatty, Riffe, & Thompson [1999]).

6. Rise of DCF and Valuation Accuracy

In this section, we examine whether the shift toward forward-looking meth-
ods enhances the accuracy of judicial, plaintiffs’, and defendants’ valuation out-
comes. We test the two empirical hypotheses developed in Section 4.

Table 4 presents the results for the Hypothesis 1. Specifically, in Panel A,
we classify the sample into two groups: (1) plaintiffs who apply forward-looking
valuation methods, and (2) plaintiffs who use historical methods. The mean of
log (PV/JV) is 0.72 when plaintiffs employ forward-looking methods in their val-
vation, while it is 0.73 when they use historical methods. The ¢-statistic for the
mean difference (the z-statistic of Wilcoxon rank score difference) between such
two subsamples is 0.06 (—0.38), which is statistically insignificant. Likewise, the
mean of log (DV/JV) in Panel B is —0.61 for the group of defendants with for-
ward-looking methods, while it is —1.04 for the other group of defendants with
historical methods. The z-statistic for the mean difference (the z-statistic of Wil-
coxon rank score difference) between the two subsamples, standing at —1.41
(—0.48), is statistically insignificant. The above results indicate that the adoption

13. The nonparametric Wilcoxon test applies to small-sample studies whether the underlying
distributions are normal or not (Wackerly, Mendenall, & Scheaffer [2001]). Furthermore, we use the
rank scores of the valuation outcomes as the inputs for the Wilcoxon test. Thus, our z-statistics are
robust to the effects of both outliers and possible deviations from normality.
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TABLE 4
The Rise of DCF and Changes in the Systematic Valuation Bias

Panel A: Differences of systematic valuation bias by plaintiffs across valuation methods

Plaintiff’s Plaintiff’s t-statistics of z-statistics of Wilcoxon
Log (PVIJIV) Method = HM  Method = FLM Mean Differences Rank Score Differences
Mean 0.73 0.72 0.06 —0.38
Sample Size 16 19 - -

Panel B: Differences of systematic valuation bias by defendants across valuation methods

Defendant’s Defendant’s t-statistics of z-statistics of Wilcoxon
Log (DVIJV) Method = HM  Method = FLM Mean Differences Rank Score Differences
Mean —1.04 —0.61 —1.41 —0.48

Sample Size 19 16 - -

Note: Panel A (B) presents the differences of mean of the logarithmic ratio of valuations by plaintiffs
(defendants) to the judicial valuation outcomes for two groups: (1) plaintiffs (defendants) using forward-
looking methods (denoted by FLM), and (2) plaintiffs (defendants) using historical methods (denoted by
HM). The z-statistics of the Wilcoxon rank score differences are derived from the nonparametric test as
described in footnote 13.

of forward-looking methods does not increase the systematic biases of plaintiffs’
and defendants’ valuation estimates, which is contradictory to the ‘“manipu-
lation” hypothesis. Thus, we cannot reject Hypothesis 1.'*

To test Hypothesis 2, we compare the overall valuation errors between two
subsamples with historical methods and with forward-looking methods separately
for judges, plaintiffs, and defendants. For the statistical tests on the differences
of the overall valuation errors between two subsamples, we run bootstrap analy-
ses as described in Section 4.

Table 5 presents the averages of overall valuation errors from one hundred
trials under bootstrap analyses when judges, plaintiffs and defendants choose his-
torical and forward-looking methods. When judges use historical methods, the
mean of overall valuation errors is 0.101; when judges choose forward-looking
methods, the mean of overall errors is slightly lower, at 0.087. The overall valua-
tion errors by judges are not statistically different across the two subsamples.
Although this particular result is more consistent with the “perfect rationality”
hypothesis, we find strongly significant effects of valuation method choice on
the accuracy of plaintiffs’ and defendants’ estimates, as follows. The overall val-
uation errors by both plaintiffs and defendants have decreased with the

14. Because plaintiffs’ (defendants’) valuation estimates are positively (negatively) biased from
the judicial valuation outcomes for most individual cases (i.e., individual Bpy [Bpy] is consistently
positive [negative]), the comparison of mean of log ratios and the comparison of mean of squared
log ratios are equivalent to each other. The t-tests of mean differences of squared log ratios show
similar results as the #-tests of mean differences of log ratios.
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TABLE 5
The Rise of DCF and Changes in Overall Valuation Accuracy

z-statistics of

Valuation Valuation t-statistics of Wilcoxon Rank
Method=HM  Method=FLM Mean Differences Score Differences
Overall Valuation Errors 0.101 0.087 1.53 1.28
of Judicial Valuation
Outcomes
Overall Valuation Errors 1.671 0.872 T 47 5.41%**
of Plaintiff’s Valuation
Outcomes
Overall Valuation Errors 2.940 0.600 17.52%%% 11.58%%%

of Defendant’s
Valuation Outcomes

*#% indicates the significance level at the 1 percent level or better.

Note: This table presents the average of overall valuation errors of judicial (plaintiff’s or defendant’s)
valuation outcomes from one hundred trials under bootstrap analyses for two groups: (1) judges (plaintiffs
or defendants) using forward-looking methods (denoted by FLM), and (2) judges (plaintiffs or defendants)
using historical methods (denoted by HM). In this table, the #-statistic of mean differences and z-statistics of
the Wilcoxon rank score differences are computed from bootstrapping. When applying bootstrap analysis,
we delete the observations with negative overall valuation errors.

introduction of forward-looking methods. Take plaintiffs as an example. The
mean of overall valuation errors by plaintiffs is 1.671 when plaintiffs use histori-
cal methods, while it is 0.872 when plaintiffs choose forward-looking methods.
The t-statistic for the mean difference (the z-statistic of Wilcoxon rank score dif-
ference) between the two subsamples, standing at 7.47 (5.41), is statistically sig-
nificant at 1 percent. Defendants experience similar improvement in valuation
accuracy across two valuation methods. Thus, while our result pertaining to
judges’ valuation outcomes fails to reject Hypothesis 2, the results related to liti-
gants strongly reject Hypothesis 2.

To ensure the robustness of our results, we run a battery of sensitivity analy-
ses. First, we use the raw ratios of valuation estimates instead of their logarith-
mic values for the statistical tests. Second, we restrict samples to the post-1984
cases to control for the general improvement of valuation technique beyond the
forward-looking versus historical methods. The sensitivity analyses render quali-
tatively similar results as reported.

In summary, utilizing all published Delaware shareholder litigation cases
during 1966-2002, we report that the shift toward more forward-looking valua-
tion methods on average does not make plaintiffs and defendants more manipula-
tive of valuations in a systematic way. On the contrary, the adoption of forward-
looking valuation methods mitigates the overall errors of plaintiffs’ and defend-
ants’ valuation estimates. Taken as a whole, these results indicate that the
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adoption of forward-looking valuation methods has enhanced valuation accuracy
in shareholder litigation.

7. Limitations of our Exploratory Study

This section first summarizes our results. It then discusses the limitations of
our study (mainly stemming from the small sample issue) and suggests how
future research might try to correct these limitations.

Before 1984, American courts relied heavily on the Delaware Block method.
By searching judicial documents in Lexis-Nexis, we show that—

« Forecasting-based methods (mainly DCF in its different guises) have been
displacing the Block method in the U.S. and Australian-Canadian-UK
courts since 1984.

« While judges, plaintiffs, and defendants in Delaware courts did not utilize
forward-looking methods at all before 1984, they have adopted forward-
looking methods significantly since 1984.

Has the shift of methods affected valuation accuracy in court? The second
half of our paper uses a hand-collected comprehensive sample of all published
19662002 Delaware ‘““appraisal remedy” cases published in Lexis-Nexis. Based
on statistical analysis, we find that—

o Contrary to the “manipulation hypothesis,” the adoption of forward-look-
ing valuation methods does not increase the systematic valuation bias by
plaintiffs and defendants.

o Consistent with the “informativeness hypothesis,” the adoption of for-
ward-looking valuation methods does reduce the size of plaintiffs’ and
defendants’ valuation errors.

« Consistent with the “perfect rationality” hypothesis, the adoption of for-
ward-looking valuation methods does not significantly affect the size of
judicial valuation errors. This suggests that judges adjust out any system-
atic bias imposed by valuation methodology.

I3

If one takes these results at face value (see caveats below), one must con-
clude that valuation methods matter but only to a limited extent. The adoption of
forward-looking methods in the Delaware courts has improved the valuation esti-
mates proposed by the litigants without introducing the additional systematic bias
that might arise if the parties systematically manipulated forecast information to
their own advantage.

We view our results as being exploratory or documentary rather than conclu-
sive. Our sample is comprehensive in that it consists of all judicial opinions aris-
ing out of Delaware corporate “appraisal remedy” cases published between 1966
and 2002 in Lexis-Nexis. Hence, it documents comprehensively the use and
impact of valuation methods in Delaware appraisal litigation between 1966 and
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2002. However, the sample size is small in number (and endogenously selected),
which means one must refrain from using it to draw broad inferences about the
use and impact of valuation methodology outside of Delaware appraisal litiga-
tion. Our sample size is small despite Delaware being, arguably, the most impor-
tant jurisdiction for corporate law litigation in the United States because many
potential litigation cases are settled out of court and judges do not publish their
opinions in every court case.'” One way future researchers may mitigate the sam-
ple size problem is to hand collect all appraisal opinions in all U.S. federal and
state courts (not just Delaware courts). To the best of our knowledge, at present,
such a data set is not readily available even though the raw data (the published
judicial opinions) are publicly available in searchable electronic databases such
as Lexis-Nexis. Additionally, it would be interesting to extend the scope of
investigation beyond shareholder litigation to include bankruptcy procedures, tax
and other regulatory enforcement actions, and other settings involving court ap-
praisal. It would be interesting to look at valuation methods used in cases that
settle out of court, if one can obtain relevant data.

An issue that potentially plagues all such studies (including this one) is the
endogeneity problem arising from the fact that we observe ex post valuation
accuracy rather than ex ante valuation accuracy.'® Ex ante valuation accuracy is
what a judge or litigant believes is the prospective accuracy of a particular valua-
tion method applied to a particular firm in a particular information environment.
In contrast, ex post valuation accuracy is what is the observed accuracy condi-
tional on the fact a particular valuation method was chosen. Ex post valuation
accuracy differs from ex ante valuation accuracy because the former suffers from
the fact that a judge or litigant would only choose a method after taking into
account the accuracy of that method in that particular situation. Hence, ex post
valuation accuracy does not reflect the valuation accuracy of methods that were
not chosen. If parties seek to maximize valuation accuracy, then a method’s ex
post accuracy would be smaller than its ex ante accuracy.

In a large-sample study, one can try to control for the endogeneity problem
and, hence, have a measure of ex ante valuation accuracy. One possible control
is to conduct a matched-pair comparison by matching valuation method pairs
applied to firms that are matched to valuation-relevant characteristics such as
industry membership and size. Because our sample is too small to implement
such a control, our proxy for accuracy reflects only ex post accuracy and our
results must be interpreted with this in mind.

15. A Delaware trial judge has discretion whether to publish an opinion or not. Such a judge
generally chooses to publish only those opinions that she considers to be of significance or public in-
terest. It is probably safe to say that opinions arising out of all “important” and hotly contested cases
are published. Private communications with Lexis-Nexis as well as attorneys with direct Delaware
experience suggest that a substantial fraction, if not majority, of Delaware opinions may not be pub-
lished. Since unpublished opinions are seldom cited or read by other judges or lawyers, however,
they are selectively unimportant by definition.

16. We thank an anonymous referee for emphasizing this issue to us.
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This exploratory study opens new avenues for studying how valuation meth-
ods matter in institutional settings. Although the small sample evidence examined
here suggests that valuation methods change over time and do matter to a limited
extent, it also raises the following question: When, why, and how much do valu-
ation methods matter? We pose this question for future research.
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