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A B S T R A C T

Two opposed parties seek to influence the court. They invest in gathering evidence and select what to 
disclose. The court then adjudicates. We compare this setting with one allowing cross-examination. A 
cross-examiner tests the opponent to persuade the court that relevant information was withheld. 
Cross-examination without appropriate safeguards is shown to be detrimental to the quality of adjudi
cation. It shifts the risk of adjudication error from erroneously finding for the cross-examined to erro
neously finding for the cross-examining party. That party therefore has less incentives to acquire evi
dence because the opponent can now also be countered through cross-examination. A potential cross- 
examined also has less incentives to gather evidence because there is now a smaller chance of prevail
ing. Adjudication is therefore less informed. We show that redirect examination (or substitutes such 
as court-led examination) plays an essential role in correcting undesirable effects. Together, cross and 
redirect efficiently extract information from a testifying party (JEL C7, D8, K4).

1 .  I N T R O D U C T I O N
Cross-examination is a key feature of the common law trial. It refers to the post-testimony 
questioning of a witness brought forth by the opposing party. In a much-quoted phrase, 
cross-examination “is beyond any doubt the greatest legal engine ever invented for the dis
covery of truth.” (Wigmore 1940: §1367) It has also been criticized: “Wigmore’s celebrated 
panegyric … is nothing more than an article of faith.” (Langbein 1985: 834) Most of the crit
icism focuses on the potential for “false positives.” Judge Frankel remarked that a skillful 
cross-examiner “will employ ancient and modern tricks to make a truthful witness look like 
a liar.” (Frankel 1980: 16) Indeed, a caveat shortly follows Wigmore’s famous quotation: 
“A lawyer can do anything with cross-examination … He may … do more than he ought to 
do; he … may make the truth appear like falsehood” (Wigmore 1940: §1367).

The above abstracts from procedural safeguards, for example, cross-examination is tem
pered by judicial oversight, objections to how questions are framed can be raised by the 
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counsel of the cross-examined or by the judge herself. In particular, the right of redirect ex
amination (or re-examination) by the counsel of the cross-examined may correct or mitigate 
erroneous inferences. Beyond the common law trial, across legal systems and adjudicatory 
bodies, there is a variety of procedural rules governing examination, including nonpartisan 
examination by the bench, adversarial cross-examination but with the equivalent of redirect 
examination by the bench, restrictions on the scope of adversarial cross-examination and 
party-led re-examination, and up to no opportunity at all (Weigend 2010). More or less re
stricted modalities are frequent within decision-making entities such as industrial tribunals, 
disciplinary panels, and commercial arbitration boards. In the United States over recent 
years, a controversy developed about whether cross-examination should be allowed in Title 
IX hearings about sexual assault cases on college campuses. Opponents argued that cross- 
examination would deter reporting of sexual assaults, while proponents emphasized the right 
to due process for respondents. One proposal was to control cross-examination by requiring 
the accused party to submit cross-examining questions to a neutral examiner who would se
lect the ones most likely to shed light on the case.1

It has been remarked that there is no theory—and little empirical evidence—on how 
cross-examination or re-examination work.2 We develop a model where party-led examina
tion plays a central role. Two opposed parties seek to influence a decision maker. At the end 
of the procedure, a binary decision will be made in favor of one party or the other. The par
ties invest in uncovering evidence to support their case. The potential evidence consists of 
pieces of hard information, and there is uncertainty about how many pieces there are. The 
intrinsic meaning of the evidence is common knowledge, and outright lies are not possible, 
but a party may be deceitful through withholding some of the evidence, that is, a party stra
tegically selects what to disclose. Once a party has testified, cross-examination by the oppo
nent enables the elicitation of information about the testifying party’s potential dishonesty, 
allowing the decision maker to update her belief about the meaning of a submission. Cross- 
examiners adopt lines of questioning that will sometimes yield false positives, meaning that 
the testifying party “fails” cross-examination even though the party was honest. When the 
procedure allows it, redirect examination by the testifying party’s own counsel then attempts 
to rehabilitate the testimony. The re-examiner’s line of questioning will sometimes change 
false positives into true negatives, that is, an honest testimony is rehabilitated, but it will also 
sometimes change true positives into false negatives, that is, a dishonest testimony may also 
be rehabilitated.

We find that, if cross-examination is to be permitted, then so should re-examination. By 
comparison with a procedure without cross-examination, allowing cross-examination without 
the opportunity of re-examination tends to reduce the quality of decision-making. 
Adjudication errors increase given the adversarial nature of cross-examination and because 
of its effect on the gathering of evidence. Redirect examination, following cross-examination, 
mitigates the undesirable effects and is conducive to a more valuable examination outcome 
from the decision-maker’s point of view.

To illustrate, consider a court procedure without cross-examination. The plaintiff bears 
the burden of proof and invests in gathering evidence to discharge the burden. For simplic
ity, suppose the defendant is passive in this respect, that is, the defendant has no access to 

1 In 2011, the Obama administration revised Title IX grievance procedures in order to encourage reporting. In 2020, the 
Trump administration issued its own guidance. The controversial new requirement concerned adversarial cross-examination. 
See Dowling (2021), and the references therein.

2 Wigmore himself: “What is the theory of [cross-examination’s] efficiency? … Upon this we commonly reflect but little.” 
(Dowling: §1368). See also Lempert: “[T]he likely effectiveness of cross-examination in getting at the truth is seldom exam
ined—numerous court opinions and commentaries rely on Wigmore’s conclusion … rather than on empirical evidence.” 
(Lempert 1998: 345).

2 � The Journal of Law, Economics, and Organization, 2026, Vol. 00, No. 00 
D

ow
nloaded from

 https://academ
ic.oup.com

/jleo/advance-article/doi/10.1093/jleo/ew
af020/8431600 by guest on 25 M

ay 2026



the evidence. The adjudication error will then depend on the plaintiff’s investigation effort 
and on the possible manipulation of the evidence, that is, withholding unfavorable pieces of 
evidence. Suppose the court is ready to find for the plaintiff, given the evidence submitted. 
The court understands that the plaintiff may have withheld relevant evidence, but it esti
mates that this risk is small enough. At this point, let us now introduce the opportunity of 
cross-examination. Because the defendant stands to lose the case, its counsel will cross- 
examine the plaintiff (or the plaintiff’s experts or witnesses). With some probability, cross- 
examination will expose a deceitful plaintiff; it may also turn the tables against a non- 
deceitful plaintiff. We show that, given the strategic nature of cross-examination, the proba
bility of adjudication error with the added cross-examination stage is the same as without 
cross-examination. The risk of error merely shifts (in part) from favoring the plaintiff to fa
voring the defendant. However, when the opportunity of cross-examination is anticipated, 
there is a chilling effect on the plaintiff’s investment in gathering evidence because of the 
smaller chance of prevailing. As a result, the average adjudication error will be greater than 
without cross-examination.

Consider now the same setting but with cross-examination followed by the opportunity of 
redirect. Conditional on the evidence acquired by the plaintiff, the probability of adjudica
tion error is now smaller than in the procedure without cross-examination, and it is also 
smaller than in the procedure with cross-examination alone. False positives then occur less 
often, and so do true positives, but the former effect dominates. We obtain that cross- 
examination combined with re-examination optimally extracts information from the plaintiff, 
in the sense of minimizing the probability of adjudication error conditional on the evidence 
acquired by the plaintiff. However, there is still a chilling effect on the plaintiff’s incentives 
to gather evidence. The overall effect on the quality of adjudication therefore depends on 
the relative importance of the chilling effect compared to the information that can be 
extracted from the plaintiff.

Our article relates to several strands of literature. The starting point is the disclosure 
game literature where evidence is hard information that cannot be falsified or forged but can 
be concealed (Grossman 1981; Milgrom 1981; Milgrom and Roberts 1986). Information 
can then be manipulated when a party’s information status is unobservable (Dye 1985; 
Shavell 1989). We integrate the possibility of cross-examination into this framework. Cross- 
examination is interpreted in the general sense of actions that seek to lessen the weight of 
another party’s report, not by providing directly relevant countervailing evidence but by 
questioning the report’s significance or interpretation.

Our basic set-up is similar to Shin’s (1998) analysis of the adversarial procedure but with 
the following additional features. First, the parties’ information is endogenous as in Kim 
(2014) or Kartik et al. (2017). Second, the information acquired by a party may consist of 
several pieces (Dewatripont and Tirole 1999; Demougin and Fluet 2008; Bull and Watson 
2019). The two features together allow for equilibria where both parties invest in acquiring 
evidence. Moreover, when a party submits evidence, the decision maker may remain uncer
tain whether the party disclosed the whole truth. This allows for actions, which we refer to 
as cross-examination or re-examination that generates information about the eventual with
holding of evidence. To capture the partisan nature of cross-examination, and similarly for 
redirect examination, we model examination as a “publicly observable experiment” in the 
spirit of the Bayesian persuasion literature (Kamenica and Gentzkow 2011; Bergemann and 
Morris 2019; Kamenica 2019). A cross-examiner subjects the cross-examined to a testing 
process in order to persuade the decision maker that the cross-examined concealed unfavor
able information. A re-examiner seeks to repair the damages caused by cross-examination.
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We assume that examiners are “constrained” information designers in the sense that a per
fectly revealing examination is not feasible. If the withholding of evidence in a testimony 
could be detected without error through cross-examination, no party would have an incen
tive to conceal evidence. The informational constraints may be interpreted as stemming 
from the examiners’ limited skills, the limited time allowed for examination, and the intrinsic 
complexities of the situation. A cross-examiner’s test is therefore designed to maximize the 
probability that the cross-examined will fail the test, subject to Bayesian plausibility and the 
constraints defining the set of feasible tests. Re-examination is modeled similarly and is sub
ject to the same informational constraints, except that the re-examiner has the opposite ob
jective. When the procedure allows both cross and re-examination, there is persuasion and 
counterpersuasion as in models of Bayesian persuasion with multiple senders (Gentzkow 
and Kamenica 2017a, 2017b; Li and Norman 2021).

Section 2 presents the setting. Section 3 describes the equilibrium outcome under the dif
ferent procedures, with and without the opportunity of cross-examination and re- 
examination. Section 4 compares the quality of adjudication under the different procedures. 
Section 5 discusses the relation to another strand of literature, mandatory disclosure and the 
right to silence, and concludes. Proofs are in Appendix A. Some extensions of our baseline 
settings are discussed in Appendix B.

2 .  M O D E L
An arbitrator, denoted A, must settle an issue between two parties, plaintiff P and defendant 
D. The issue is the determination of ω 2 fω0;ω1g or true fact, where ω1 favors the plaintiff. 
The arbitrator’s decision is d 2 f0;1g, her payoff is uAðd;ωÞ ¼ 1 if d¼ i when ω¼ ωi, 
i 2 f0;1g, and uAðd;ωÞ ¼ 0 otherwise. While the arbitrator wants her decision to match the 
true fact, the parties only care about who benefits. The plaintiff’s payoff from the decision is 
d, the defendant’s payoff is − d. We say that P prevails when d¼ 1 and that D prevails 
when d¼ 0.

In our baseline setting, neither the plaintiff nor the defendant initially have private infor
mation about the true fact: the parties and the arbitrator share the same prior p that 
ω¼ ω1. For instance, the dispute is about the determination of property rights or about cau
sation, that is, whether some act by the defendant was harmful. In Appendix B, we briefly 
consider the important case where the issue is whether the defendant did some act, as in a 
tort case under the negligence rule. The defendant knows whether he was negligent, and this 
will affect his incentives to invest time and money to gather hard evidence.3 We show that 
our results about the effects of cross and redirect examination nevertheless remain the same 
as in our baseline setting.

2.1. Investigation and reports
There is uncertainty about the body of evidence that could be brought forward, for example, 
related facts, documents, expert reports, or witness testimonies. With probability θ 2 ð0;1Þ, 
the evidence contains two pieces of hard information, x and y with realizations in fx0;x1g

and fy0; y1g respectively. With probability 1 − θ, the evidence consists of a single piece x. 
We let M denote the state where the evidence is Multiple with the two pieces x and y; S is 
the state where the evidence consists of the Single piece x.

3 In adversarial disclosure games with acquisition of evidence, it has been common to assume that the parties are similarly 
uninformed (for example, Dewatripont and Tirole 1999, Kim 2014, Kartik et al. 2017).
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Searching for the evidence is costly and not always successful. Party j 2 fP;Dg uncovers 
the evidence with probability ej at a cost CðejÞ, an increasing and strictly convex function 
with Cð0Þ ¼ C0ð0Þ ¼ 0 and C0ð1Þ≥ 1. The inequality ensures that, with the stakes normal
ized to unity, a party will never want to invest to the point of obtaining the evidence for 
sure. The parties’ net payoffs are 

uP ¼ d − CðePÞ; uD ¼ − d − CðeDÞ:

How the evidence relates to the issue is as follows. Pðx; y;ωÞ is the joint probability of the 
true fact and of the evidence when the state of the evidence is M. We also use the notation P 
for marginal or conditional distributions. For instance, the prior is Pðω1Þ ¼ p. Applying 
Bayes’ rule, the posteriors are 

Pðωi j x; yÞ ¼
Pðx; y;ωiÞ

Pðx; y;ω1Þþ Pðx; y;ω0Þ
i ¼ 0; 1:

When the state of the evidence is S, the joint probability of x and ω 
is Pðx;ωÞ ¼

P
y Pðx; y;ωÞ.

Assumption 1: For i¼ 0;1, Pðyi j ωiÞ ¼ 1 and Pðxi j ωiÞ ¼ q<1 where q>1 − p ≥ 1
2. 

The prior weakly disfavors the plaintiff, that is, p ≤ 1
2. The assumption implies 

Pðω1 j x1Þ>
1
2 and Pðω1 j x0Þ<

1
2. For simplicity, y perfectly reveals the true fact. 

Thus, y can overturn the posterior based on x alone. 

Investigation is followed by a communication phase in which the parties may report to 
the arbitrator. Reports are denoted by rj, j 2 fP;Dg. If party j was unsuccessful in obtaining 
the evidence, its submission is by force the empty report rj ¼ ;. If the party was successful 
and the state of the evidence is S, its report belongs to the set f;; ðx;;Þg where ; means 
that the party submits nothing and ðx;;Þ that it reports only x. If the party was successful 
and the state of the evidence is M, its report belongs to the set f;; ðx;;Þ; ð;; yÞ; ðx; yÞg. 
When a party reports nothing, the arbitrator does not know whether the party was truly un
successful or whether it chose not to submit the evidence. When a party reports ðx;;Þ and 
the opponent is silent, the arbitrator does not know whether the disclosing party could also 
have submitted y. When a party reports ð;; yÞ or ðx; yÞ, however, the state of the evidence is 
revealed and the fact at issue is revealed as well because y is perfectly informative.

The arbitrator’s updated belief that ω¼ ω1, denoted μ, depends on the parties’ reports. 
Her sequentially rational decision is then d¼ 1 if her belief μ> 1

2 and d¼ 0 if μ< 1
2. When 

μ¼ 1
2, the arbitrator is indifferent. As tie-breaker, we impose that she then finds for the de

fendant. Thus, P prevails only if the arbitrator believes that ω1 is strictly more likely 
than not.

The foregoing describes a procedure without the opportunity of cross-examination, which 
we take as benchmark. The timeline is then as follows. First, nature chooses the true fact, 
whether the evidence consists of one or two pieces, and the realizations of the pieces of evi
dence. Next, the parties simultaneously choose their investigation efforts, eP and eD respec
tively, and Nature chooses whether they access the evidence or not, all of which is private 
information. At the subsequent stage, the parties simultaneously submit their reports rP and 
rD. Next, the arbitrator observes the reports, updates her beliefs, and adjudicates. The solu
tion concept is Perfect Bayesian Equilibrium.
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2.2. Testing reports: cross and re-examination
After the presentation of evidence, a common law trial typically allows the opportunity of 
cross-examination and redirect examination. During cross-examination, the opposing coun
sel challenges the submitted evidence by testing its reliability and consistency. Re- 
examination, conducted by the counsel of the presenting party, addresses ambiguities or 
attempts to restore the credibility of the party’s report. Cross and re-examination introduce 
two additional stages between the disclosure of evidence and adjudication; see Figure 1.

In our setting, cross-examination, and similarly for re-examination, provides information 
distinct from the direct evidence described so far because it targets not the true fact itself 
but whether a party withheld evidence. When a party discloses the evidence x and the other 
party is silent, the arbitrator forms a belief about the potential concealment of evidence by 
the disclosing party. A cross-examiner aims to influence this belief by eliciting information 
suggesting that the disclosing party withheld evidence, which would imply that the con
cealed evidence favored the opponent.4

Re-examination by the disclosing party’s counsel, often described as a repair job, seeks to 
mitigate the unfavorable inferences. For instance, following a string of so-called leading ques
tions, the cross-examined may be led to self-contradict, or the outcome may suggest incon
sistencies. A cross-examiner will not ask the “one question too many” so as to prevent the 
cross-examined to fully explaining his answers. The re-examiner may ask that question. At 
the adjudication stage, the arbitrator’s belief about the true fact will depend not only on the 
initial reports but also on the outcomes of both cross-examination and re-examination.

2.2.1 Test space
Information about the possible withholding of evidence, when a party only disclosed x, 
amounts to information about whether the state of the evidence is M or S. We make two ba
sic assumptions. First, examiners are “constrained” information designers, meaning that there 
are limits to what can be uncovered through cross and re-examination. Second, the cross 
and re-examiner face the same constraints and, in particular, the outcome of cross and re- 
examination is “connected,” to use the terminology of Gentzkow and Kamenica (2017a, 
2017b); see below.5

To capture the informational constraints, we assume that an infinite sequence of ques
tions would at most reveal the realization z of a signal defined by the conditional densities 
fMðzÞ and fSðzÞ, with the interval Z¼ ½z;�z� as support (the bounds need not be finite) and 
with likelihood ratio fMðzÞ=fSðzÞ strictly monotonic in z. A finite sequence of questions yields 
some coarser signal χðzÞ 2 K; where K is a finite index set. The conditional probabilities are 

Prðχ ¼ k j jÞ ¼
ð

πðkÞ

fjðzÞdz; j 2 fM; Sg; k 2 K; (1) 

where πðkÞ ¼ fz : χðzÞ ¼ kg and therefore fπðkÞgk2K is a partition of Z. The set of possible 
examination tests is the space of such signals over all finite partitions.6

An interpretation is as follows. The examined party is assumed to observe the realization 
z and is subject to yes–no questions of the form “is z in A?” where A is a subset of Z. 

4 We assume that there is no penalty for withholding evidence. Legal advice is routinely about the selection of information 
to disclose to a tribunal (Kaplow and Shavell 1989).

5 Gentzkow and Kamenica (2017b) show that the Blackwell-connectedness condition is necessary and sufficient for compe
tition in persuasion to increase information revelation.

6 This is similar to the partition representation of signals described in Green and Stokey (1978).
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Questions are answered truthfully. A positive answer to “is z in A?” reveals that z 2 A, a neg
ative answer that z 2 Z A. After the first question, the examiner may ask another yes–no 
question, yielding a finer partition of Z, and so on. Figure 2 illustrates an examination strat
egy involving two questions. The first question is “is z in ½z; z��?,” see the top line of 
Figure 2; if the answer is no, there is no further question; if the answer is yes, the examiner 
asks “is z in ½z; z0�?” where z0< z�, see the middle line in the figure. The outcome is the ter
nary partition at the bottom of the figure. The outcome would also be the same if asking the 
second question is not contingent on the answer to the first questions; indeed, the order of 
the questions is immaterial.

It could be that the first question is asked by the cross-examiner and the second question 
by the re-examiner. This formulation ensures that the tests conducted consecutively by a 
cross-examiner and a re-examiner are “connected,” that is, the re-examiner refines the infor
mation obtained through cross-examination. We provide the intuition for the role that this 
will play. Let fMðzÞ=fSðzÞ be decreasing in z. Large values of z are then more indicative that 
the state of the evidence is M. Suppose the cross-examiner asks, “is z in ½z; z��?,” yielding the 
binary signal χðzÞ ¼ b if z ≤ z� and χðzÞ ¼ g otherwise, as shown at the top of Figure 2. The 
likelihood ratios of M versus S, depending on the realizations of the binary signal, 
then satisfy 

Prðχ ¼ b j MÞ
Prðχ ¼ b j SÞ

> 1>
Prðχ ¼ g j MÞ
Prðχ ¼ g j SÞ

:

Thus, the realization χ ¼ b is “bad news” for the cross-examined party, in the sense that 
the adjudicator will revise upwards her belief that the cross-examined concealed evidence. 
Suppose that M is then sufficiently likely for the adjudicator to rule against the cross- 
examined party. Being interested, the examiner will of course have strategically chosen the 
scope of the question (as defined by z�) to make the probability of “bad news” as large 
as possible.

When cross-examination turns bad, the counsel of the cross-examined party may conduct 
a re-examination. The purpose is counterpersuasion. Consider a re-examination consisting 
of the question “is z in ½z; z0�?,” yielding the binary signal with realizations in fb0; g0g. The 
joint signal from cross and re-examination then yields the partition identified by b0, bg0, and 
g at the bottom of Figure 2. The likelihood ratios will satisfy 

Prðχ ¼ b0 j MÞ
Prðχ ¼ b0 j SÞ

>
Prðχ ¼ b j MÞ
Prðχ ¼ b j SÞ

>
Prðχ ¼ bg0 j MÞ
Prðχ ¼ bg0 j SÞ

:

When the outcome is bg0, it may then be that the state of the evidence M is not sufficiently 
likely for the adjudicator to rule against the cross-examined. By refining the information 

Figure 1. Time line.
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generated by cross-examination, re-examination will then have succeeded in reducing the 
probability that the examined party fails examination; failure will now occur only 
when χðzÞ ¼ b0.

2.2.2 Informativeness
Examination impacts the arbitrator’s decision only if it can be sufficiently informative. This 
depends on the densities ffS; fMg defining the underlying signal on which the cross and re- 
examination tests are built. Because the examined party either withheld evidence or did not, 
the informativeness of the underlying signal is completely characterized by its performance 
in the design of binary tests. A binary test is a signal χðzÞ 2 fb; gg and an associated parti
tion fπðbÞ;πðgÞg of Z. Let 

α ¼ Prðχ ¼ b j SÞ ¼
ð

πðbÞ

fSðzÞdz; (2) 

β ¼ Prðχ ¼ b j MÞ ¼
ð

πðbÞ

fMðzÞdz: (3) 

Different partitions of Z generate different pairs ðα;βÞ. A binary test is efficient at level α if 
it yields the largest feasible β for the given α. From well-known results on tests of hypothe
ses, efficiency requires that χðzÞ ¼ b if fMðzÞ=fSðzÞ is greater than some critical value that 
depends on α, otherwise χðzÞ ¼ g. For instance, the two binary tests illustrated in Figure 2
are efficient but differ by the level of α.

We denote by bβðαÞ the largest feasible β for a given α. The so-called power function 
bβðαÞ is increasing and strictly concave, with bβð0Þ ¼ 0, bβð1Þ ¼ 1, and bβðαÞ>α for 
α 2 ð0;1Þ.7 An underlying signal is Blackwell-more informative than another if its associated 
power function is greater than that of the other signal (Blackwell and Girschick 1954). 
Figure 3 depicts a family of bβðαÞ curves ranked by the informativeness of the underlying 

Figure 2. Two yes–no questions.

7 For completeness, Lemma A1 in the Appendix provides a proof for the present setting. For a more general discussion, see 
Lehmann and Romano (2005), among others.
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signal.8 The straight line is for a completely uninformative signal with fM ¼ fS. In the next 
sections, some results require the underlying signal to be sufficiently informative. By this, we 
mean a bβðαÞ curve sufficiently above the diagonal in the ðα;βÞ space; we will give a precise 
sufficient condition.

2.3. Procedures compared
We compare procedures with respect to the quality of adjudication, defined as the probabil
ity that the adjudicator makes the correct decision. The procedures are no opportunity of 
cross-examination, allowing only cross-examination, and cross-examination with the oppor
tunity of redirect examination. Although a common law trial always involves both cross and 
re-examination, it is useful to consider the possibility of cross-examination on its own. First, 
in some legal systems or arbitration procedures, parties have more limited opportunities for 
redirect; for instance, the judge or arbitrator may intervene more actively at that stage. 
Second, by considering cross-examination on its own versus cross and re-examination, we 
will be able to demonstrate the important role of party-led or judge-led re-examination.

3 .  E Q U I L I B R I U M  R E S U L T S
When successful in uncovering the evidence and when the state of the evidence is M, the 
plaintiff reports y¼ y1 and the defendant reports y¼ y0. Doing so cannot harm and may 
strictly benefit the party depending on the opponent’s report and who bears the burden 
of proof.

Figure 3: β¼ bβðαÞ curves ordered by the Blackwell-informativeness of the underlying signal.

8 The curves are bβðαÞ ¼ 1 − ð1 − αÞγ for γ ≥ 1. The densities of the underlying signals are fMðzÞ ¼ γM expð− γMÞ and 
fSðzÞ ¼ γS expð− γSÞ, with γM=γS ¼ γ. Informativeness increases with γ.
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Next, consider the pair of reports rP ¼ ðx1;;Þ and rD ¼ ;. This cannot arise when the 
state of the evidence is M and the defendant also uncovered the evidence: if y¼ y1, the 
plaintiff would have reported it; if y¼ y0, the defendant would have reported it. However, 
these reports may arise if the state of the evidence is S or if it is M together with y¼ y0 and 
the defendant was unsuccessful in uncovering the evidence. The arbitrator weighs the two 
possibilities. A similar argument holds following rP ¼ ; and rD ¼ ðx0;;Þ. Applying Bayes’ 
rule, the arbitrator’s updated belief is 

μððx1; ;Þ; ;Þ ¼
ð1 − θÞPðx1;ω1Þ

ð1 − θÞ
P

i Pðx1;ωiÞþ θPðx1; y0;ω0Þð1 − eDÞ
; (4) 

μð;; ðx0; ;ÞÞ ¼
ð1 − θÞPðx0;ω1Þþ θPðx0; y1;ω1Þð1 − ePÞ

ð1 − θÞ
P

i Pðx0;ωiÞþ θPðx0; y1;ω1Þð1 − ePÞ
; (5) 

where eD and eP are the arbitrator’s conjectures of the parties’ investigation efforts.
For eP and eD less than unity, as will always be the case, μððx1;;Þ;;Þ<

1
2 if θ is sufficiently 

large, which goes against the plaintiff. By disclosing x1, the plaintiff reveals that he has un
covered the evidence. Because the arbitrator takes into account the possibility that y0 was 
withheld, the plaintiff will not prevail if it is very likely that the evidence consists of two 
pieces. Similarly, μð;; ðx0;;ÞÞ>

1
2 if θ is sufficiently large, which goes against the defendant.9

We introduce a condition ensuring that a party is credible when reporting an a priori favor
able x and the opponent is silent.

Assumption 2: θ< pþq − 1
pq .

The assumption simplifies the exposition by limiting the number of possible equilibria.

Lemma 1. For all eP and eD, μððx1;;Þ;;Þ>
1
2 and μð;; ðx0;;ÞÞ<

1
2. 

We first describe the equilibrium outcome without the opportunity of cross- 
examination. 

3.1 Procedure without cross-examination
The following communication strategies are part of an equilibrium.10 An informed plain
tiff reports 

rP ¼

ðx; y1Þ if M and y1;

ðx1; ;Þ if S and x1 or if M and ðx1; y0Þ;

; otherwise:

8
><

>:
(6) 

An informed defendant reports 

0 9 To borrow from Bull and Watson (2019), a party’s disclosure conveys information through the report’s face value and as 
a signal of the party’s private information.

10 Some pair of reports will not arise at equilibrium, for instance rP ¼ ; and rD ¼ ðx1;;Þ. The arbitrator’s beliefs are then 
obtained from completely mixed strategies where out-of-equilibrium moves are played with small probability. This yields the 
same decisions as would the raw posteriors.
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rD ¼

ðx; y0Þ if M and y0;

ðx0; ;Þ if S and x0 or if M and ðx0; y1Þ;

; otherwise:

8
><

>:
(7) 

Suppose that the arbitrator’s decision is expected to be dð;;;Þ ¼ 0, that is, P bears the 
burden of proof. At the investigation stage, the parties’ expected payoffs are then 

�uP ¼ ePWðeDÞ− CðePÞ; �uD ¼ − ePWðeDÞ− CðeDÞ; (8) 

where 

WðeDÞ ¼ ð1 − θÞPðx1Þþ θ½Pðy1Þþ Pðx1; y0Þð1 − eDÞ� (9) 

is the plaintiff’s expected gain (or probability of prevailing) conditional on having access to 
the evidence. The parties’ expected payoffs depend on their investigation efforts and their 
conjecture of the opponent’s effort. Because the plaintiff bears the burden of proof, he pre
vails only when submitting x1 and the defendant is silent, or when submitting ðx; y1Þ. 
Observe that θPðx1; y0Þð1 − eDÞ is the probability that the plaintiff prevails with the deceitful 
report rP ¼ ðx1;;Þ when the actual evidence is ðx1; y0Þ. This occurs when the defendant was 
unsuccessful in uncovering the evidence.

At equilibrium, eP and eD are best responses to one another and solve: 

C0ðePÞ ¼ ð1 − θÞPðx1Þþ θ½Pðy1Þþ Pðx1; y0Þð1 − eDÞ� (10) 
C0ðeDÞ ¼ ePθPðx1; y0Þ (11) 

The solution is denoted enc
P and enc

D where nc stands for no cross.

Proposition 1 (No Cross-Examination). 

An equilibrium with μð;;;Þ< 1
2 and therefore with P bearing the burden of proof always 

exists, with a unique pair of investigation efforts satisfying 0< enc
D < enc

P <1. An informed 
plaintiff prevails by submitting x1 or ðx; y1Þ; when he can, the defendant submits y0 to 
counter the plaintiff. 

The plaintiff bears the burden of proof in the sense that the arbitrator rules against the 
plaintiff when no evidence is submitted.11 Both parties have an incentive to search for the 
evidence. P investigates because he bears the burden of proof; D investigates in order to pos
sibly counteract the submission of x1 by the plaintiff. However, the plaintiff invests more in 
uncovering the evidence and is therefore more likely to possess evidence, implying the arbi
trator’s belief μð;;;Þ< 1

2 as shown in the proof. Figure 4 provides an example of the best re
sponse functions defined by Equations (10) and (11), denoted bePðeDÞ and beDðePÞ, 
respectively.12

11 When the prior p is close to 1
2, there is also an equilibrium where D bears the burden of proof. All of our results then hold 

after interchanging the role of P and D.
12 In a contest model, Katz (1988) obtains that the expenditure of the ex ante favored party is “deterring” while that of the 

underdog is “provocative” (see also Daughety and Reinganum 2000). We get a similar result with the underdog as the party 
bearing the burden of proof.
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When he would report ðx0;;Þ according to the strategy defined in Equation (7), the de
fendant is in fact indifferent between that report and remaining silent. It does not matter be
cause either the defendant prevails when the plaintiff reports nothing (the burden of proof 
being on the plaintiff) or the plaintiff prevails by submitting the overpowering ðx0; y1Þ. 
Proposition 1 therefore also holds when the defendant’s communication strategy is 

rD ¼
ðx; y0Þ if M and y0;

; otherwise:

(

(12) 

The investigation efforts are the same because the parties’ expected payoffs in Equations (8)
and (9) are unaffected.13

3.2 Cross-examination
The procedure now allows a party submitting evidence to be cross-examined by the oppo
nent’s counsel. This can play a role when a party reports ðx;;Þ and the opponent does not 
submit counterevidence. Because the defendant runs the risk of failing the cross-examination 
test when reporting ðx0;;Þ, that is, it is believed that evidence was withheld, the defendant is 
now better off with the communication strategy defined in Equation (12). Thus, when 
cross-examination is permitted, the defendant only submits the overpowering y0 if he can 
and otherwise remains silent. By contrast, because he bears the burden of proof, the plain
tiff’s communication strategy is still Equation (6). Even though he may be cross-examined 
when reporting ðx1;;Þ, there is a chance that he will pass the test; the latter is ensured by 
the fact that cross-examination cannot be perfectly revealing.

Figure 4: Investigation efforts (p¼ :5, q¼ :7, θ ¼ :5, CðeÞ ¼ :2e5, enc
P ¼ :856, enc

D ¼ :503).

13 When no evidence is submitted, the arbitrator’s belief is impacted but it still satisfies μð;;;Þ< 1
2.
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We observe that the arbitrator’s skepticism vis-�a-vis the plaintiff, following the reports 
rP ¼ ðx1;;Þ and rD ¼ ;, depends on her conjecture about the defendant’s investigation ef
fort. Indeed, we have that μððx1;;Þ;;Þ ¼ ð1 − νðeDÞÞPðω1 j x1Þ where 

νðeDÞ ¼
θPðx1; y0Þð1 − eDÞ

ð1 − θÞPðx1Þþ θPðx1; y0Þð1 − eDÞ
(13) 

is the arbitrator’s belief that the plaintiff withheld evidence. The raw posterior Pðω1 j x1Þ is 
discounted by νðeDÞ, which is decreasing in the conjecture of the defendant’s investigation 
effort. The greater the probability that the defendant uncovered the evidence, the more 
likely it is that there is a single piece of evidence when the defendant is silent; hence, that 
the plaintiff did not conceal evidence.

Following cross-examination, the arbitrator’s belief that the plaintiff withheld evidence is 
νðeD;χÞ, as it will also depend on the outcome χ 2 fb; gg of the test. Her belief that the true 
fact is ω1 is now 

μððx1; ;Þ; ;; χÞ ¼ ½1 − νðeD; χÞ�Pðω1 j x1Þ;

with 

νðeD; χ ¼ bÞ ¼
θPðx1; y0Þð1 − eDÞβ

ð1 − θÞPðx1Þαþ θPðx1; y0Þð1 − eDÞβ
;

where β is the probability of the cross-examination outcome χ ¼ b when the plaintiff con
cealed evidence, α is the probability of the same outcome when the plaintiff was truthful.

Lemma 2. μððx1;;Þ;;;χ ¼ bÞ≤ 1
2 is equivalent to 

αkPð1 − θÞ≤ βkDθð1 − eDÞ; (14) 

where kP :¼ Pðx1;ω1Þ− Pðx1;ω0Þ and kD :¼ Pðx1;ω0Þ. 

Cross-examination is effective only when the test satisfies condition (Equation (14)). 
We note that Assumption 2 can be rewritten as kPð1 − θÞ> kDθ.14 Therefore, 
Equation (14) holds (with positive probability) only if β is sufficiently larger than α. 
The outcome χ ¼ b is then the bad outcome from the plaintiff’s point of view. It 
follows that χ ¼ g is the good outcome with μððx1;;Þ;;;χ ¼ gÞ> 1

2. We will refer to 
α and β as the false and true positive rates respectively, where a positive outcome 
means that the arbitrator is sufficiently convinced that the plaintiff withheld evidence. 

Whether there are cross-examination strategies satisfying the condition in Lemma 2
depends on whether cross-examination tests have the potential to be sufficiently informative, 
compared to the information revealed by the reports (or lack thereof). We assume 
the following.

Assumption 3: αkPð1 − θÞ< kDθðβ − enc
D Þ for some β ≤bβðαÞ, α 2 ð0;1Þ.

The assumption is satisfied if the bβðαÞ curve is sufficiently above the positive diagonal in 
the ðα;βÞ space, that is, the underlying signal is sufficiently informative in the sense of 

14 The inequality in the assumption is θ< kP=ðkPþ kDÞ ¼ ðpþq − 1Þ=ðpqÞ.
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Blackwell (see Figure 3 and its explanations for further details). Observe that the assumption 
also implies that there exists cross-examination tests with α and β such that 

αkPð1 − θÞ< βkDθð1 − enc
D Þ; (15) 

that is, the equilibrium without the opportunity of cross-examination is overturned when 
cross-examination is permitted. The investigation efforts enc

P and enc
D are then no longer part 

of an equilibrium because the plaintiff now faces the threat of effective cross-examination.15

3.2.1 Investigation efforts
Given an effective cross-examination strategy, the probability that the plaintiff prevails condi
tional on uncovering the evidence is now 

WðeD; α; βÞ ¼ ð1 − θÞPðx1Þð1 − αÞ (16) 

þ θ½Pðy1Þþ Pðx1; y0Þð1 − eDÞð1 − βÞ�:

When the state of the evidence is S, the plaintiff does not always prevail when reporting 
rP ¼ ðx1;;Þ because of the false positive rate α. When the state of the evidence is M and the 
plaintiff deceitfully reports rP ¼ ðx1;;Þ, the plaintiff may be countered either by the defen
dant reporting rP ¼ ðx1; y0Þ or, when the defendant is unable to do so, by cross-examination 
with true positive rate β.

The investigation efforts therefore solve: 

C0ðePÞ ¼ ð1 − θÞPðx1Þð1 − αÞ (17) 

þ θ½Pðy1Þþ Pðx1; y0Þð1 − eDÞð1 − βÞ�
C0ðeDÞ ¼ ePθð1 − βÞPðx1; y0Þ: (18) 

The solution to Equations (17) and (18) yields the equilibrium investigation efforts ece
P 

and ece
D, where ce stands for cross-examination, assuming ðα;βÞ is the equilibrium cross- 

examination strategy.

3.2.2 Cross-examination strategy
The reports rP ¼ ðx1;;Þ and rD ¼ ; can arise either (i) when the defendant did not access 
the evidence or (ii) when the defendant accessed the evidence and the state of the evidence 
is S, implying that the plaintiff did not in fact withhold evidence. The cross-examiner (i.e., 
the defendant’s counsel) may therefore be of two types: either uninformed of the state of 
the evidence or informed. The counsel is uninformed when the defendant did not access the 
evidence (and possibly also if that information is not shared by the defendant because it was 
unfavorable). When informed, the counsel knows that the evidence reduces to the single 
piece disclosed by the plaintiff. In our baseline setting, we assume that the counsel then nev
ertheless cross-examines the plaintiff in order to induce the adjudicator to believe that 

15 Note that, for a given bβðαÞ curve, Assumption 3 (and similarly for inequality [15]) is easier to satisfy when enc
D is not too 

large. When enc
D is large, the defendant is most likely informed of the state of the evidence. The reports rP ¼ ðx1;;Þ and rD ¼ ;

then suggest that the state of the evidence is S, otherwise the defendant would most probably have disclosed y1. To counter 
the belief favoring the plaintiff requires an adequately informative cross-examination test.
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evidence was withheld.16 In Appendix B, we consider an honest cross-examiner who does 
not attempt to mislead in this manner. We show that our results concerning the effect of 
cross and redirect examination are unchanged.

An informed (and dishonest) cross-examiner raises the possibility that a cross- 
examination strategy could reveal the cross-examiner’s information status. In a setting involv
ing an informed persuader with two possible types, Perez-Richet (2014) shows that one can 
confine attention to pooling equilibria where both types choose the persuasion strategy that 
is optimal for the “high type,” defined as the one who would want his type to be revealed. 
An informed cross-examiner does not want his type to be revealed, as this would reveal that 
the plaintiff did not suppress evidence, thereby defeating the purpose of cross-examination. 
We therefore consider the cross-examination strategy that an uninformed cross-examiner 
would choose.

Before questioning the plaintiff, the uninformed cross-examiner’s belief about the state of 
the evidence is the same as the arbitrator’s. The cross-examiner seeks to maximize the proba
bility that the plaintiff fails the test, subject to α and β satisfying the inference constraint, 
Equation (14). The cross-examination test therefore solves 

max
α;β
ð1 − νðece

DÞÞαþ νðece
DÞβ 

s.t. 

αkPð1 − θÞ≤ βkDθð1 − ece
DÞ; β ≤ bβðαÞ; α 2 ½0; 1�: (19) 

Both constraints are binding: the solution is β ¼ bβðαÞ where α>0 solves 

bβðαÞ
α
¼

kPð1 − θÞ
kDθð1 − ece

DÞ
: (20) 

Per Assumption 3, that equation always has a solution α 2 ð0;1Þ if the defendant’s investiga
tion effort is less than enc

D at equilibrium, which will be the case. The solution is unique be
cause, by concavity of bβ, the ratio bβðαÞ=α is strictly decreasing. Note that, per Lemma 2, a 
binding inference constraint implies μððx1;;Þ;;;χ ¼ bÞ ¼ 1

2.
In Figure 5, the straight line with slope determined by enc

D intersects the bβðαÞ curve, that 
is, the inequality (Equation 15) can be satisfied. The slope of the other line is determined by 
the defendant’s investigation effort ece

D in the equilibrium with cross-examination. The inter
section of this line with the bβðαÞ curve yields the cross-examination strategy with false- 
positive rate αce and true positive rate bβðαceÞ.

Proposition 2 (Cross-examination). 
D reports ðx; y0Þ when he can and otherwise cross-examines P when the latter 
reported ðx1;;Þ. D’s cross-examination strategy is βce ¼ bβðαceÞ where αce>0 solves (20). 
The parties’ investigation efforts satisfy ece

D< ece
P , with ece

P < enc
P and ece

D< enc
D . 

The defendant investigates less because cross-examining the plaintiff is a substitute to 
uncovering countervailing evidence. Although the reduction in the defendant’s 
investigation effort makes it less likely that the defendant will produce 

16 We thank a referee for pointing out that such a conduct would be considered unethical and possibly illegal.
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Figure 6: Investigation efforts with cross-examination (p¼ :5, q¼ :7, θ ¼ :5, CðeÞ ¼ :2e5; 
fjðzÞ ¼ γj expð− γjÞ, j¼M;S; γS ¼ 5γM; αce ¼ :440, βce ¼ :849, ece

P ¼ :794, ece
D ¼ :308).

Figure 5: Cross-examination strategy.
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counterevidence, the plaintiff also investigates less because of the threat of cross- 
examination with sufficiently large true and false positive rates. 

Figure 6 illustrates the effect of allowing cross-examination on the parties’ investigation 
efforts. The setting is the same as in Figure 4. The dashed curves are the previous best re
sponse functions when cross-examination is not allowed. The thick curves are the ones 
when cross-examination is allowed, computed at the equilibrium cross-examination strat
egy.17 The defendant investigates significantly less, and the plaintiff slightly less.

3.3 Re-examination
Following the reports rP ¼ ðx1;;Þ and rD ¼ ;, the relevant stages are now (a) the defendant 
conducts a cross-examination test; (b) the plaintiff’s counsel observes its outcome and, if it is un
favorable, conducts a re-examination test; (c) the arbitrator observes the cross and re- 
examination tests, their outcome, and adjudicates. As described in (b), the re-examiner observes 
the outcome of cross-examination before choosing his own re-examination strategy. Li and 
Norman (2021) show that, when signals are connected, it is without loss of generality to analyze 
sequential persuasion as if signal realizations were observed only after all players have chosen 
their strategies. It is also without loss to focus on one-step equilibria, where nontrivial information 
is generated only by the first sender’s strategy. In our setting, a one-step equilibrium is a situation 
where the re-examiner has no incentives to refine the test conducted by the cross-examiner.

Thus, the cross-examiner designs a test that maximizes the probability of disfavoring the 
plaintiff, subject to the constraint that the test will not be defeated. In what follows, we write 
α¼

Ð

ZψðzÞfSðzÞdz and β¼
Ð

ZψðzÞfMðzÞdz where ψ : Z ! f0;1g. Denoting by ecr
D the arbi

trator’s conjecture of the defendant’s investigation effort (cr stands for cross and re- 
examination), the cross-examiner solves 

max
ψðzÞ2f0;1g

ð1 − νðecr
DÞÞ

ð

Z
ψðzÞfSðzÞdzþ νðecr

DÞ

ð

Z
ψðzÞfMðzÞdz (21) 

subject to the inference constraint (Equation (14)), rewritten as 

kPð1 − θÞ
ð

Z
ψðzÞfSðzÞdz ≤ kDθð1 − ecr

DÞ

ð

Z
ψðzÞfMðzÞdz; (22) 

and to the additional constraint 

kPð1 − θÞ
Ð z00

z0 ψðzÞfSðzÞdz

≤ kDθð1 − ecr
DÞ
Ð z00

z0 ψðzÞfMðzÞdz; for all z00> z0 in Z:
(23) 

If Equation (23) was not satisfied over some interval ðz0; z00Þ, the re-examiner would use a 
test that reveals realizations in this interval, thereby partly defeating the cross-examiner’s test.

Lemma 3. In a one-step equilibrium under cross and re-examination, D’s cross-examination 
strategy maximizes bβðαÞkDθð1 − ecr

DÞ− αkPð1 − θÞ with respect to α. 
The above maximization problem has an interior solution, so that α solves 

17 The underlying signal is defined by exponential densities; see the specification in the figure.
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bβ 0ðαÞ ¼
kPð1 − θÞ

kDθð1 − ecr
DÞ
: (24) 

Proposition 3. (Cross and re-examination) The parties’ investigation efforts 
satisfy ecr

D< ecr
P with ece

D< ecr
D< enc

D and ecr
P < enc

P . For the arbitrator, the relevant 
information from examination is the binary signal with βcr ¼ bβðαcrÞ where αcr <αce and 
solves (Equation (24)). 

Figure 7 compares the examination outcome when only cross-examination is permitted 
and when re-examination is also allowed. Because ecr

D> ece
D, 

bβ0ðαcrÞ ¼
kPð1 − θÞ

kDθð1 − ecr
DÞ
>

kPð1 − θÞ
kDθð1 − ece

DÞ
¼
bβðαceÞ

αce :

The false-positive rate is smaller than with cross-examination alone and the true-positive rate 
is therefore also smaller.

3.4 Quality of adjudication
The probability of correct adjudication, equivalently the arbitrator’s expected utility is 

�uA ¼ pPrðd ¼ 1 j ω1Þþ ð1 − pÞPrðd ¼ 0 j ω0Þ (25) 

where Prðd j ωÞ is the probability of decision d at equilibrium, conditional on the true fact 
being ω. Different procedures differ in the quality of adjudication through these conditional 
probabilities. We first rewrite the above in terms of the parties’ investigation efforts and the 
outcome of examination.

Lemma 4. �uA ¼ 1 − pþ ePΛðeD;α;βÞ where 

ΛðeD;α; βÞ :¼ pθþ ½kPð1 − θÞð1 − αÞ− kDθð1 − eDÞð1 − βÞ�:

If the parties never communicated evidence, the arbitrator would always find for the 
defendant. The probability of correct adjudication would then be equal to 1 − p. The 
term ePΛ in the lemma is the value added by the investigation and communication 
phases in possibly overturning the arbitrator’s default decision. We will refer to Λ as 
the value of communication because it is the increase in the probability of a correct 
decision conditional on the plaintiff’s uncovering of the evidence and on the 
communication that ensues (including the possibility of silence). The value of 
communication depends on the evidence that the plaintiff could submit, the 
counterevidence that the defendant could submit, and the information potentially 
provided by cross and redirect examination. 

When cross-examination is not allowed, α and β are equal to zero in the above expression. 
Substituting the defendant’s equilibrium investigation effort, the value of communication 
is then 
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Λnc :¼ Λðenc
D ; 0; 0Þ ¼ pθþ ½kPð1 − θÞ− kDθð1 − enc

D Þ�: (26) 

When cross-examination is permitted but without the possibility of redirect examination, 
the value of communication is 

Λce :¼ Λðece
D; α

ce; βceÞ ¼ pθþ ½kPð1 − θÞð1 − αceÞ− kDθð1 − ece
DÞð1 − βceÞ�:

Substituting the equilibrium cross-examination strategy, that is, Equation (20), 
then yields 

Λce ¼ pθþ ½kPð1 − θÞ− kDθð1 − ece
DÞ�: (27) 

Between the two procedures, the value of communication differs only through the value 
of the defendant’s investigation effort.

Proposition 4. When only cross-examination is permitted without the possibility of re- 
examination, (i) the value of communication is reduced compared to no examination, 
Λce<Λnc; (ii) the plaintiff investigates less, ece

P < enc
P , so that the quality of adjudication 

unambiguously deteriorates. 

The first claim follows from the fact that the defendant now investigates less, as shown in 
Proposition 2. Without this effect, the value of communication would remain the same: as in 
the example discussed in the introduction, the risk of error would merely shift from one 

Figure 7: Cross and re-examination.
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kind (erroneously finding for the plaintiff) to the other kind (erroneously finding for the de
fendant). Because cross-examination yields sufficiently large false and true positive rates, the 
plaintiff has less incentives to investigate, despite the smaller probability that the defendant 
presents countervailing evidence.

When both cross and redirect examination are allowed, the value of communication is 

Λcr :¼ Λðecr
D; α

cr; βcrÞ ¼ pθþ ½kPð1 − θÞð1 − αcrÞ− kDθð1 − ecr
DÞð1 − βcrÞ�:

From Lemma 3, it is easily seen that αcr maximizes Λðecr
D;α;bβðαÞÞ, that is, the value of com

munication is maximized conditional on the defendant’s investigation effort.18 By itself, this 
improves the value of communication compared to no examination. However, the defendant 
now investigates less, ecr

D< enc
D , which goes in the opposite direction. Part (i) of our next re

sult shows that the first effect dominates with respect to the value of communication.

Proposition 5. When both cross and redirect-examination are allowed, (i) the value of 
communication is increased compared to no examination, Λcr>Λnc; (ii) because the 
plaintiff investigates less, ecr

P < enc
P , the effect on the quality of adjudication is ambiguous. 

The outcome following cross and re-examination is the same as if examination were con
ducted in a nonpartisan manner, for instance, by the adjudicator herself, assuming she has ac
cess to the same test space. Whether this is sufficient to improve the quality of adjudication 
then depends on the importance of the negative effect on the plaintiff’s investigation effort.

Table 1 illustrates some of the possibilities. The potential evidence and the investigation 
costs are the same as in Figure 4. The test space I is the one used for Figure 6. Cross- 
examination alone then does significantly worse than no examination at all, but cross together 
with re-direct examination slightly improves the quality of adjudication. We also present the 
outcome under a different space of feasible examination tests, labeled test space II. Again, 
cross-examination alone does significantly worse than no examination at all. Now, however, 
even with cross and re-examination, the quality of adjudication deteriorates compared to no 
examination. To interpret the numerical results, note that the probability of correct adjudica
tion would equal ð1 − θÞqþθ ¼ 0:85 if the arbitrator had direct access to the evidence.

Figure 8 depicts the power functions for the test spaces I and II in our numerical exam
ple.19 The equilibrium ðα;βÞ pairs are shown by dots when only cross-examination is 
allowed and by triangles when both cross and redirect examination are permitted. In either 
procedure, under test space II compared to test space I, a deceitful party is detected more of
ten (a larger β) and a truthful party more often appears to be a liar (a larger α). This is due 
to the “orientation” of the signal underlying the test spaces.20 Loosely speaking, for test 
space II, signal realizations more often suggest that the plaintiff concealed evidence rather 
than not. The signal underlying state space I has the opposite orientation, that is, depending 
on the feasible tests proving one thing will be easier than proving the opposite. In our exam
ple, the defendant is better off under test space II. The defendant then investigates less but 
nevertheless more often prevails because of the larger false and true positive rates.

18 This is an instance of the role of competition in improving information revelation. See Gentzkow and Kamenica 
(2017, 2017b).

19 For the densities in Table 1, the power functions are bβ IðαÞ ¼ α1
5 and bβ IIðαÞ ¼ 1 − ð1 − αÞ5. The discriminatory power of 

dichotomic tests is often measured by the area under the power curve (AUC), here equal to 0.83 for both curves. This would 
generally be considered as relatively ‘good’ tests (Hosmer and Lemeshow 2000).

20 See Fluet and Mungan (2025) for the definition of the ‘orientation’ of a signal.
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5 .  C O N C L U D I N G  R E M A R K S
Posner (1999: 1543) remarked that: “A principal social value of the right of cross- 
examination is deterrent: the threat of cross-examination deters some witnesses from testify
ing at all and others from giving false or misleading evidence.” We studied a situation where 
cross-examination does indeed reduce the probability of misleading reports or testimonies. 
However, the quality of adjudication deteriorates if cross-examination is conducted without 
appropriate safeguards. On its own, the opportunity of cross-examination reduces incentives 
to acquire evidence both for the party facing the threat of cross-examination and for the one 
standing to benefit from it. A sophisticated Bayesian adjudicator would then make less in
formed inferences. These effects are mitigated when re-examination by one’s own counsel is 
permitted. Re-examination disciplines cross-examination, yielding lower rates of false posi
tives and improving incentives to acquire evidence for both parties, compared to cross- 
examination alone. Our analysis shows that the choice of procedure should be between 

Table 1. Procedures and examination sets.

eP eD α β Λ 1 − pþ ePΛ

No examination 0.856 0.503 – – 0.313 0.768
Test space I
Cross only 0.794 0.308 0.440 0.849 0.298 0.737
Cross and redirect 0.844 0.412 0.048 0.545 0.325 0.774
Test space II
Cross only 0.763 0.133 0.646 0.994 0.285 0.717
Cross and redirect 0.827 0.384 0.188 0.649 0.315 0.760

Note: fjðzÞ ¼ γj expð− γjÞ, j¼M; S; test space I, γS ¼ 5γM; test space II, γM ¼ 5γS; CðeÞ ¼ e5
i =5; θ ¼ :5, q¼ :7, p¼ :5.

Figure 8: Differently oriented test spaces.
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either no examination at all or cross-examination together with re-examination or some sub
stitute thereof, for instance, court-led examination.

Nevertheless, there is no guarantee that decision-making will improve compared to no examina
tion at all. The threat of examination has a chilling effect on the gathering of evidence and incen
tives to come forward for the party with the burden of proof. That party stands to be less 
successful in manipulating the evidence. This bears a similarity with the issue of mandatory versus 
voluntary disclosure. As is well known, the ability to hide information (the “right to silence”) is of
ten an important part of the incentive to gather information. Mandatory disclosure may therefore 
be undesirable when information is costly. The trade-off is between how much is communicated 
conditional on the information acquired and how much information is acquired (Matthews and 
Postlewaite 1985; Farrell 1986; Shavell 1994; Wickelgren 2010; Schweizer 2017). Examination, 
whether cross or both cross and redirect, differs somewhat because its outcome is noisy. The threat 
of true positives acts like (stochastic) mandatory disclosure: it reduces incentives to acquire evi
dence but improves transparency. In contrast, the prospect of false positives reduces incentives to 
acquire evidence but garbles communication. There will be cases where the chilling effect is large 
compared to the improvement in communication.

As a final observation, the merits of examination have been discussed solely with respect to 
the quality of adjudication. It may be that society is concerned both with adjudication error 
and the parties’ costs. The opportunity of examination typically reduces both parties’ expendi
tures. Thus, there will be situations where adjudication is improved and costs are simulta
neously reduced. Even when decision-making is not improved, society may still be better off 
depending on the weight accorded to procedural costs relative to adjudication error, as for in
stance in Sobel (1985) or Emons and Fluet (2009). However, the cost of mounting an effi
cient examination strategy may itself be nonnegligible, which should then also be factored in.
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APPENDIX A
This appendix contains the proofs of the propositions and lemmas. We first introduce a lemma 
to prove a claim made in Section 2.2.

Lemma A1 bβðαÞ is increasing and strictly concave, with bβð0Þ ¼ 0, bβð1Þ ¼ 1, and 
bβðαÞ>α for α 2 ð0;1Þ. 

Proof. Let FM and FS denote the cdf’s of fM and fS respectively. Let 
α¼

Ð

ZψðzÞfSðzÞdz and β ¼
Ð

ZψðzÞfMðzÞdz where ψ : Z ! f0;1g. By Neyman- 
Pearson’s lemma (see for instance Lehmann and Romano, 2005), β is maximized for a 
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given α with ψðzÞ ¼ 1 if fMðzÞ> kfSðzÞ and ψðzÞ ¼ 0 if fMðzÞ< kfSðzÞ, where k 
depends on α. Therefore, when fMðzÞ=fSðzÞ is decreasing, bβðαÞ ¼ FMðzðαÞÞ where 
zðαÞ solves FSðzðαÞÞ ¼ α. When fMðzÞ=fSðzÞ is increasing, bβðαÞ ¼ 1 − FMðzðαÞÞ
where zðαÞ solves 1 − FSðzðαÞÞ ¼ α. In either case, bβ 0ðαÞ ¼ fMðzðαÞÞ=fSðzðαÞÞ and is 
decreasing in α, implying that bβðαÞ is strictly concave. That bβðαÞ>α for α 2 ð0;1Þ
follows from the strict concavity, given that bβð1Þ ¼ 1. � 

Proof of Lemma 1. From (4), μððx1;;Þ;;Þ>
1
2 is equivalent to 

ð1 − θÞ½Pðx1;ω1Þ− Pðx1;ω0Þ�> θPðx1; y0;ω0Þð1 − eDÞ:

Substituting from Assumption 1, a sufficient condition is 

ð1 − θÞðpþ q − 1Þ> θð1 − qÞð1 − pÞ;

which is equivalent to Assumption 2. Similarly, from Equation (5), a sufficient condition for 
μð;; ðx0;;ÞÞ<

1
2 is 

θ<
q − p

qð1 − pÞ
;

which is implied by Assumption 2. �

Proof of Proposition 1. We first show that 0< enc
D < enc

P <1; next, that enc
P > enc

D 
implies μð;;;Þ< 1

2.
(i) 0< enc

D < enc
P <1

Rewrite (10) as eP ¼bePðeDÞ and (11) as eD ¼beDðePÞ. Because C00>0, be0PðeDÞ<0 and 
be0DðePÞ>0. Because C0ð0Þ ¼ 0 and C0ð1Þ≥ 1, bePðeDÞ 2 ð0;1Þ for all eD 2 ½0;1� and beDðePÞ<1 
for all eP 2 ½0;1�. Let φðePÞ � eP −beP½beDðePÞ�. Then φð0Þ � −beP½beDð0Þ�<0, φð1Þ �
1 −beP½beDð1Þ�>0, and φ0ðePÞ ¼ 1 −be0P½beDðePÞ�be0DðePÞ>0. Hence, there exists a unique eP 2

ð0;1Þ solving φðePÞ ¼ 0. From (11), it follows that eD>0.
To show that enc

D < enc
P , we note that the inequality is equivalent to C0ðenc

P Þ>C0ðenc
D Þ and 

therefore to 

ð1 − θÞPðx1Þþ θ½Pðy1Þþ Pðx1; y0Þð1 − enc
D Þ�> enc

P θPðx1; y0Þ:

The left-hand side is decreasing in enc
D and the right-hand side increasing in enc

P , so it suffices 
that the inequality holds at enc

P ¼ enc
D ¼ 1, that is, 

ð1 − θÞPðx1Þþ θ½Pðy1Þ− Pðx1; y0Þ�> 0: (A1) 

The term in brackets satisfies 

Pðy1Þ− Pðx1; y0Þ ¼ Pðω1Þ− Pðx1;ω0Þ

¼ p − ð1 − pÞð1 − qÞ
¼ pð1 − qÞþ pþ q − 1> 0;

which follows from Assumption 1.
(ii) μð;;;Þ< 1

2
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Applying Bayes’ rule, 

μð;; ;Þ ¼
pPrðrP ¼ ;; rD ¼ ; j ω1Þ

PrðrP ¼ ;; rD ¼ ;Þ

so that μð;;;Þ< 1
2 if 

PrðrP ¼ ;; rD ¼ ; j ω0Þ

PrðrP ¼ ;; rD ¼ ; j ω1Þ
>

p
1 − p

: (A2) 

The inequality (Equation (A2)) holds for all p ≤ 1
2 if it does at p¼ 1

2. Thus, it suffices that 

ξ � PrðrP ¼ ;; rD ¼ ; j ω0Þ− PrðrP ¼ ;; rD ¼ ; j ω1Þ> 0:

Given the disclosure strategies, 

Prð rP ¼ ;; rD ¼ ; j ωi Þ ¼ ð1 − ePÞð1 − eDÞ

þ ePð1 − eDÞ½ð1 − θÞPð x0 j ωi Þþ θPð x0; y0 j ωi Þ�

þ ð1 − ePÞeD½ð1 − θÞPð x1 j ωi Þþ θPð x1; y1 j ωi Þ�

Substituting from Assumption 1, straightforward computations yield 

ξ ¼ ðeP − eDÞ½2q − 1þ θð1 − qÞ�> 0;

where the sign follows from q>1 − p ≥ 1
2 and eP> eD. �

Proof of Lemma 2. From Bayes’ rule, given that α¼ Prðχ ¼ b j SÞ and β� Prðχ ¼ b jMÞ, 

μððx1; ;Þ; ;; χ ¼ bÞ ¼
½ð1 − θÞPðx1;ω1Þαþ θPðx1; y0;ω1Þð1 − eDÞβ

P
ifð1 − θÞPðx1;ωiÞαþ θPðx1; y0;ωiÞð1 − eDÞβg

Simplifying as in the proof of Lemma 1 yields Equation (14). �

Proof of Proposition 2. To complete the discussion in the text, we first prove the existence of 
an equilibrium as described; next, we show that ece

D< enc
D and conclude with the proof that 

ece
P < enc

P . The proof that ece
D< ece

P is similar to the proof of enc
D < enc

P in Proposition 1 and 
is omitted.
(i) Existence

Substitute for β¼ bβðαÞ in Equations (17) and (18) and let �ePðαÞ and �eDðαÞ denote the so
lution given an arbitrary α. Using the same argument as in Proposition 1, such a solution exists 
and is unique. We show in (ii) below that �eDðαÞ is strictly decreasing, with �eDð0Þ ¼ enc

D because 
bβð0Þ ¼ 0 and �eDð1Þ ¼ 0 because bβð1Þ ¼ 1:

Define 

hðαÞ � 1 −
α
bβðαÞ

kPð1 − θÞ
kDθ

: (A3) 

The function is strictly decreasing. Using l’Hôpital’s rule, 
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hð0Þ ¼ 1 −
kPð1 − θÞ

kDθ
1

bβ0ð0þ Þ

 !

> 0 

where the inequality follows from Assumption 3. Moreover, 

hð1Þ ¼ 1 −
kPð1 − θÞ

kDθ
< 0;

where the inequality follows from Assumption 2. Finally, Equations (17), (18), and (20) are 
simultaneously solved if hðαÞ ¼�eDðαÞ. An equilibrium with α 2 ð0;1Þ therefore exists if tðαÞ :
¼ hðαÞ−�eDðαÞ ¼ 0 has an interior solution. The latter follows from continuity and the fact 
that tð0Þ>0> tð1Þ, as we now show. Assumption 3 implies the existence of α>0 such that 
hðαÞ> enc

D . Because hðαÞ is strictly decreasing, the assumption therefore implies 
hð0Þ> enc

D ¼�eDð0Þ. Thus, tð0Þ ¼ hð0Þ−�eDð0Þ>0. Moreover, tð1Þ ¼ hð1Þ−�eDð1Þ ¼ hð1Þ<0.
(ii) ece

D< enc
D

Because �eDð0Þ ¼ enc
D , it suffices to show that �eDðαÞ is strictly decreasing. Differentiating 

Equations (17) and (18) with respect to α, 

deD

dα
¼ −

½C00ðePÞePbβ 0ðαÞþ ð1 − bβðαÞÞQ �θPðx1; y0Þ

C00ðePÞC00ðeDÞþ ½θPðx1; y0Þð1 − bβðαÞÞ�2
< 0;

where Q :¼ ð1 − θÞPðx1ÞþθPðx1; y0Þð1 − eDÞbβ0ðαÞ.
(iii) ece

P < enc
P

Comparing Equations (10) and (17), a sufficient condition for ece
P < enc

P is bβðαceÞ> enc
D . We 

show that the latter holds. αce is the largest value of α such that 

bβðαÞð1 − enc
D Þ≥

kPð1 − θÞ
kDθ

α:

Assumption 3 implies the existence of α1 2 ð0;1Þ such that 

bβðα1Þ− enc
D ¼

kPð1 − θÞ
kDθ

α1:

Hence, 

bβðα1Þð1 − enc
D Þ>

bβðα1Þ− enc
D ¼

kPð1 − θÞ
kDθ

α1:

Therefore, αce>α1, implying bβðαceÞ>bβðα1Þ where bβðα1Þ> enc
D . �

Proof of Lemma 3. Maximizing bβðαÞkDθð1 − ere
DÞ− αkPð1 − θÞ is equivalent to choosing 

ψðzÞ 2 f0;1g that maximizes 

kDθð1 − ere
DÞ

ð

Z
ψðzÞfMðzÞdz − kPð1 − θÞ

ð

Z
ψðzÞfSðzÞdz:

The solution is ψðzÞ ¼ 1 if 
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kDθð1 − ere
DÞfMðzÞ≥ kPð1 − θÞfSðzÞ (A4) 

and ψðzÞ ¼ 0 otherwise. In the problem (21), the constraint (22) is redundant as it is implied 
by Equation (23), which allows ψðzÞ ¼ 1 only when Equation (A4) holds. Therefore, ψðzÞ ¼
1 whenever (A4) holds. �

Proof of Proposition 3. We first prove the existence of an equilibrium with ecr
D 2 ðe

ce
D; enc

D Þ as 
described. Next, we show that ecr

P < enc
P . The proof that ecr

P > ecr
D is similar to that in 

Proposition 1.
(i) Existence and ecr

D 2 ðe
ce
D; enc

D Þ
Let 

φðα; eDÞ :¼ bβðαÞkDθð1 − eDÞ− αkPð1 − θÞ:

Then φð0; eDÞ ¼ 0 and φð1; eDÞ<0, where the inequality follows from Assumption 2. By 
Assumption 3, there exists α 2 ð0;1Þ such that φðα; enc

D Þ>0. Therefore, because φðα; eDÞ is de
creasing in eD, there exists α 2 ð0;1Þ such that φðα; eDÞ>0 when eD ≤ enc

D , implying that 
φðα; eDÞ is maximized by α 2 ð0;1Þ solving 

bβ0ðαÞ ¼
kPð1 − θÞ

kDθð1 − eDÞ
; eD ≤ enc

D : (A5) 

As in the proof of Proposition 2, let �ePðαÞ and �eDðαÞ denote the solution to Equations (17)
and (18) given an arbitrary α; �eDðαÞ is decreasing in α with �eDð0Þ ¼ enc

D . It follows that eD ≤ enc
D 

at equilibrium and that (A5) must hold. Define 

gðαÞ � 1 −
kPð1 − θÞ
bβ0ðαÞkDθ

(A6) 

Using an argument similar to the one used for Proposition 2, an equilibrium is a solution to 
tðαÞ � gðαÞ−�eDðαÞ ¼ 0. With hðαÞ as defined in Equation (A3), the strict concavity of bβ 
implies gðαÞ<hðαÞ for α>0, while gð0Þ ¼ hð0Þ. From (i) in the proof of Proposition 2, it fol
lows that tð0Þ>0. Now, 

tðαceÞ ¼ gðαceÞ−�eDðαceÞ< hðαceÞ−�eDðαceÞ ¼ 0 

Thus, there exists αcr 2 ð0;αceÞ such that tðαcrÞ ¼ 0. Because �eDðαÞ is strictly decreas
ing, ecr

D ¼�eDðαcrÞ>�eDðαceÞ ¼ ece
D.

(ii) ecr
P < enc

P
We refer to the proof of Proposition 5 which shows that 

αcrkPð1 − θÞ
kDθ

þð1 − ecr
DÞð1 − bβðαcrÞÞ≤ 1 − enc

D : (A7) 

Here, we show that Equation (A7) together with ecr
P ≥ enc

P is impossible. The latter inequality is 
equivalent to 
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ð1 − θÞPðx1Þþ θ½Pðy1Þþ Pðx1; y0Þð1 − enc
D Þ�

≤ ð1 − θÞPðx1Þð1 − αcrÞþ θ½Pðy1Þþ Pðx1; y0Þð1 − bβðαcrÞÞð1 − ecr
DÞ�

or 

−
αcrPðx1Þð1 − θÞ

Pðx1; y0Þθ
þð1 − ecr

DÞð1 − bβðαcrÞÞ≥ 1 − enc
D : (A8) 

Both Equations (A7) and (A8) cannot simultaneously hold. �

Proof of Lemma 4. It suffices to show that 

Prðd ¼ 1;ω1Þ− Prðd ¼ 1;ω0Þ ¼ ePΛðeD; α; βÞ:

Now, 

Prðd ¼ 1;ωiÞ=eP ¼ ð1 − θÞPðx1;ωiÞð1 − αÞþ θPðy1;ωiÞ

þ θPðx1; y0;ωiÞð1 − eDÞð1 − βÞ:

Therefore, 

½Prðd ¼ 1;ω1Þ− Prðd ¼ 1;ω0Þ�=eP ¼ ð1 − θÞ½Pðx1;ω1Þ− Pðx1;ω0Þ�ð1 − αÞ
þ θPðy1;ω1Þ− θPðx1; y0;ω0Þð1 − eDÞð1 − βÞ;

which equals ΛðeD;α;βÞ. �

Proof of Proposition 4. The proof follows from the argument in the text and from ece
P < enc

P , 
shown in Proposition 2.
Proof of Proposition 5. We show that Λcr>Λnc; note that this implies (Equation (A7)) in 
the proof of Proposition 3. Let αðeDÞ maximize ΛðeD;α;bβðαÞÞ with respect to α. By the enve
lope theorem, 

dΛ½eD;αðeDÞ; bβðαðeDÞÞ�

deD
¼ kDθ> 0:

Therefore, and recalling that αcr maximizes Λðecr
D;α;bβðαÞÞ, 

Λcr ¼ Λ½ecr
D; αðe

cr
DÞ;
bβðαðecr

DÞÞ�>Λ½0; αð0Þ; bβðαð0ÞÞ�:

Next, we show that Λð0;α�;bβðα�ÞÞ>Λðenc
D ;0;0Þ where α� is short-hand for αð0Þ. From the 

first-order condition, 

bβ0ðα�Þ ¼
kPð1 − θÞ

kDθ
:

Assumption 3 implies the existence of an interval ðα0;α1Þ � ð0;1Þ such that 
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bβðαÞ ¼ enc
D þ

kPð1 − θÞ
kDθ

α if α ¼ α0 or α ¼ α1:

Therefore, α� 2 ðα0;α1Þ and 

bβðα�Þ> enc
D þ

kPð1 − θÞ
kDθ

α�: (A9) 

Consider now e�D solving Λð0;α�;bβðα�ÞÞ ¼ Λðe�D;0;0Þ. Straightforward substitutions yield 

bβðα�Þ ¼ e�Dþ
kPð1 − θÞ

kDθ
α�:

Hence, e�D> enc
D and therefore Λðe�D;0;0Þ>Λðenc

D ;0;0Þ, which proves the claim. �

APPENDIX B
We discuss two variants of the baseline setting. First, we consider the case where the defendant 
knows the true fact. Next, we discard the possibility that a cross-examiner knowing that the 
plaintiff did not conceal evidence nevertheless attempts to persuade the arbitrator of 
the contrary.

Informed defendant
The defendant’s investigation effort will now depend on the true fact, which we write as 
eDðωÞ. Consider the procedure without the opportunity of cross-examination. When ω¼ ω1, 
D knows that uncovering y0 to counter x1 is impossible. Therefore, eDðω1Þ ¼ 0. When 
ω¼ ω0, the situation where P reports x1 and y0 will be uncovered if the state of the evidence 
is M arises with probability ePθPðx1 j ω0Þ. Therefore, eDðω0Þ solves C0ðeDðω0ÞÞ ¼ ePθð1 − qÞ. 
The plaintiff’s investigation effort solves (10) but with eDðω0Þ in lieu of eD. The foregoing 
yields the equilibrium investigation efforts under no cross-examination, enc

P , enc
D ðω0Þ

and enc
D ðω1Þ.

We reformulate Assumption 3 as 

αkPð1 − θÞ< kDθðβ − enc
D ðω0ÞÞ for some β ≤ bβðαÞ; α 2 ð0; 1Þ:

All of the previous results then hold with eDðω0Þ in lieu of eD in the equations. Thus, eP and 
eDðω0Þ solve 

C0ðePÞ ¼ ð1 − θÞPðx1Þð1 − αÞþ θ½Pðy1Þþ Pðx1; y0Þð1 − eDðω0ÞÞð1 − βÞ�;

C0ðeDðω0ÞÞ ¼ ePθð1 − βÞð1 − qÞ;

α solves 

bβðαÞ
α
¼

kPð1 − θÞ
kDθð1 − eDðω0ÞÞ

under cross-examination only and solves 
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bβ 0ðαÞ ¼
kPð1 − θÞ

kDθð1 − eDðω0ÞÞ

when re-examination is allowed. Similar to Lemma 4, the probability of correct adjudication is 
�uA ¼ 1 − pþ ePΛðeDðω0Þ;α;βÞ where 

ΛðeDðω0Þ; α; βÞ :¼ pθþ ½kPð1 − θÞð1 − αÞ− kDθð1 − eDðω0ÞÞð1 − βÞ�;

and where eDðω0Þ, α and β¼ bβðαÞ depend on the procedure. The Propositions 4 and 5 
hold unchanged.

Honest cross-examiner
Suppose that the defendant and his counsel share the same information. If the defendant un
covered the evidence, the pair of reports rP ¼ ðx1;;Þ and rD ¼ ; arises only if the state of the 
evidence is S. We now assume that the defendant’s counsel would then not cross-examine the 
plaintiff for the purpose of persuading the arbitrator that the state of the evidence is M, as this 
would be unethical. Thus, the plaintiff is cross-examined only when the defendant does not un
cover the evidence, which occurs with probability 1 − eD.

When rP ¼ ðx1;;Þ and rD ¼ ;, the observation that there is no cross-examination reveals to 
the arbitrator that the state of the evidence is S. The arbitrator’s belief is then 
μððx1;;Þ;;;χ ¼ ;Þ ¼ Pðω1 j x1Þ>

1
2, where χ ¼ ; denotes that the plaintiff is not cross- 

examined. When the plaintiff is cross-examined, the arbitrator knows that the defendant did 
not uncover the evidence. Lemma 2 is now replaced with μððx1;;Þ;;;χ ¼ bÞ≤ 1

2 if and only if 
αkPð1 − θÞ≤ βkDθ. Under cross-examination only, αce then solves 

bβ 0ðαceÞ ¼
kPð1 − θÞ

kDθ
: (B1) 

Under cross and re-examination, αcr solves 

bβ0ðαcrÞ ¼
kPð1 − θÞ

kDθ
: (B2) 

Comparing with Equation (16), the probability that the plaintiff prevails conditional on uncov
ering the evidence is now 

WðeD;α; βÞ ¼ ð1 − θÞPðx1Þ½eDþð1 − eDÞð1 − αÞ�
þ θ½Pðy1Þþ Pðx1; y0Þð1 − eDÞð1 − βÞ�:

As before, eP solves C0ðePÞ ¼WðeD;α;βÞ, but now eD solves 

C0ðeDÞ≥ θPðx1; y0Þð1 − βÞ− ð1 − θÞPðx1Þα;

where eD>0 only if the right-hand side is positive (for some values of the parameters the de
fendant will not investigate). Except for the new equilibrium values of α, eP, and eD, the 
Propositions 2 and 3 hold unchanged.

The value of communication now becomes 
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ΛðeD; α; βÞ ¼ pθþ ½kPð1 − θÞð1 − αð1 − eDÞÞ− kDθð1 − eDÞð1 − βÞ�:

Using Equations (B1) and (B2), it is then easily shown that the Propositions 4 and 5 
hold unchanged.
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