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1. Introductory Note



1. INTRODUCTORY NOTE

“The prophecies of what the courts will do in fact, and nothing more pretentious, are
what I mean by the law.”— OLIVER WENDELL HOLMES (1897)!

In his famous address to the Supreme Judicial Court of Massachusetts, Justice Oliver
Wendell Holmes described what constitutes the law in a fashion that is very familiar to
economists. Holmes rejected the idea that the law is ultimately “a system of reason”
(Holmes 1997, p. 994), based on effortful deductions from general principles. He explained
that what matters to people in the end is only to know how the courts will decide a given
case. This perception of the law resembles the theory of expectations formation in modern
economics, as “economic plans have to be put into operation on the basis of judgments about
an uncertain future” (Kantor 1979, p. 1426). Until today, economists and many law-and-
economics scholars have studied the impact of legal rules on individual behavior in this
manner: a rational decision-maker is expected to comply with the law if the expected costs
of a violation, for example through a punishment, exceed the expected gains of compliance.
This economic approach has provided researchers with a tried and tested toolbox to analyze
laws and the enforcement system regarding their ability to facilitate desirable social

behavior.

A potential caveat of such a modelling approach, however, is the treatment of courts
as a black box, as mere adjudicative “Automaten” in the words of Max Weber (1922, p. 664)

which mechanically enforces legal consequences with exogenous probabilities. It assumes

! Copyrighted by Holmes in 1897, (re-)published as Holmes (1997), p. 994.
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away possible strategic behavior in and outside courtrooms, and thus neglects any relevance
of this strategic behavior for the outcome. In the worst case, this simplifying assumption
may even jeopardize the analytical findings: contrasting decision theory to game theory,
Tsebelis (1991) demonstrated for the field of regulatory enforcement that policy
recommendations may be radically different if one allows for the strategic interaction
between the regulated firms and the enforcement agency: if courts are treated as an
exogenous enforcement risk (the “black box”), then an increase in the level of sanctions
increases corporate compliance. If the enforcement agency is regarded as a genuine player
in the interaction, higher sanctions reduce the frequency of law enforcement in equilibrium

(see Tsebelis 1991, p. 91).

Having to choose between these different modelling approaches, theorists need to
consider the scope of the research at hand. The game-theoretical perspective appears
particularly promising whenever the number of economic agents is small and each agent s
choice matters for the other agents (see Fudenberg/Tirole, 1999, p. xviii).? Given the
strategic nature of litigation, i.e., usually two legal contestants competing for the favor of
an impartial arbitrator, “the judicial process is tailor-made for investigations by the theory
of games” (Schubert 1958, p. 1022). Over the years, scholars from the economics, legal and
political sciences have used game theory to both enhance our understanding of the legal

justice systems and to reveal inefficiencies caused by strategic behavior of the players.

2 Not surprisingly, this intuition is similar for models of competitive markets. Firms may act as ‘price-takers’
in the anonymous market, or they may attempt to react to their known competitors by choosing ‘best
responses.’
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In the following papers, I contribute to the literature by exploring the mitigation of
inefficient strategic behavior prior to court decisions. Using a variety of game-theoretical
models, I will address a selection of three prominent (“classic”) research topics in the
economics of litigation. The chosen topics will cover distinct fields of law, i.e., civil law,
corporate law, and criminal law. For each of these topics, I will identify an inefficiency
caused by strategic behavior prior to court decisions and seek to determine how this
inefficiency can be mitigated. The proposed remedies relate to adjudicative practices,

institutional design, or even the limited rationality of a player.

i.) The first chosen “classic” research topic in the economics of litigation is court
delay and the length of legal proceedings. Court delay is commonly regarded as one
dimension of court performance (see Voigt 2016), and longer trials are deemed inefficient
as they are associated with delayed justice. In the paper "Disposition time and the utilization
of prior judicial decisions: Evidence from a civil law country” (Berlemann/Christmann
2020), we hypothesize that litigants have less opportunities for strategic behavior during
court proceedings and thus judges are quicker to render a decision when similar disputes
have been decided previously by courts. In a two-stage rent-seeking game, we find that the
parties indeed exert less rent-seeking effort in the subgame-perfect equilibrium when the
judge can verify the case at lower effort costs, i.e., when previous court decisions on a matter
are readily available. Based on hand-collected cross-section data from a German trial court,
we substantiate our theoretical claim through regression analysis. We find that the
availability of prior judicial decisions contributes to a statistically significant and sizeable
reduction in the length of trial. Previous literature traditionally emphasizes the efficiency-
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enhancing role of judicial decision-making for the common-law (so-called “efficiency of
the common law”-hypothesis”, see Rubin 1977). Our analysis thus yields the first empirical
evidence of such an efficiency effect of prior judicial decisions (“precedents”) for a civil-law

country.

The dataset was originally collected during my dissertation and used in two previous
papers of my Ph.D.-thesis. However, the two previous papers studied whether judges react
to the anticipated probability of appeal (see Berlemann/Christmann 2016) and when cases
show a higher probability for an in-court settlement (see Berlemann/Christmann 2019).
The analysis involved OLS and logistic regression models. The present paper is clearly
distinct from the Ph.D. project: we address a different research question, use a different
dependent variable, some new controls, and apply Poisson and negative binomial regression

models.

ii.) The second topic under scrutiny originates from the field of corporate law and
focuses on corporate takeovers and post-deal shareholder litigation. While so-called
‘squeeze-out’-laws are intended by lawmakers to facilitate favorable takeovers of widely
held corporations, the possibility of shareholder litigation and a judicial ‘price fairness
review’ allegedly hinder takeovers (see Croci et al., 2017). The paper “Takeovers,
shareholder litigation, and the free-riding problem” (Broere/Christmann, 2021) applies a
sequential takeover game with many shareholders and one corporate buyer. We thereby
demonstrate that not the use of legal remedies by strategic shareholders prevents the
potential takeover, but flaws in the design of squeeze-out laws (such as laws that define

different majority thresholds for the success of takeovers and squeeze-outs) and flaws in the
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judicial procedures to determine the fair market value of the firm. Interestingly, a change
in jurisdiction of the German Federal Supreme Court in 2010 coincided with the reasoning

of our model when the court corrected an inefficiency.

iii.) The third “classic” topic in the economics of litigation is the institution of plea
bargaining in adversarial justice systems. Such plea deals imply that the prosecutor and the
defendant in a criminal proceeding agree on a guilty plea by the defendant in exchange for
areduced sentence. For economists, a very desirable feature of this bargain is the revelation
of hidden information about the defendant s true guilt through the self-selection of the
guilty defendants for the deal (see Grossman/Katz 1983). Despite the widespread
implementation of plea deals in countries around the world, particularly German legal
scholars argue that plea bargaining is not compatible with the inquisitorial justice system

(see, e.g., Ronnau 2018).

In the paper “Prosecution and Conviction under Hindsight-Biased Information
Updating in Adversary Legal Systems’ (Christmann, 2021), I reject the traditional self-
selection model as unsatisfactory for two reasons: first, those models rely on ‘black box’-
courts and thus exogenous probabilities of enforcement. This would require that the
performance of the prosecutor in court and her confidence in the defendant s guilt is not
degraded by the self-selection of the guilty defendants before trial. This appears
questionable as it implies that the prosecutor is about to face mainly innocent defendants
in trial, and this should affect both the prosecutor’s behavior and the probabilities of
finding the defendants guilty. Second, those models rely on a perfectly Bayesian prosecutor.

To tackle these points, I extend the basic signaling model by introducing a litigation
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tournament as the last stage of the game. Furthermore, I integrate a formal framework of
biased Bayesian updating to capture the so-called hindsight bias. Hindsight-biased agents
tend to believe more strongly in what they observe than a rational decision-maker would
do (see, e.g., Fischhoff, 1975, p. 288), and many researchers regard this bias as a substantial
problem in the correct interpretation of criminal evidence (see, among others, Garoupa

2012).

Given this setup, I show that the performance of the prosecutor in the perfect
Bayesian equilibrium hinges on reputational concerns: the more the prosecutor fears to lose
a case in court, the tougher are the negotiated plea deals for the guilty defendants, but the
less cases the prosecutor will take to court. The effect of hindsight bias largely depends on
what kind of information causes the bias: if the biased prosecutor gets bolder, this amplifies
the self-selection process. If the hindsight bias reduces the prosecutor s confidence in the
case, however, then the separating equilibrium in the tradition of Grossman/Katz (1983)

may actually collapse.

In order to discuss the implementation of plea bargaining in inquisitorial justice
systems, the paper “You go first!: coordination problems and the burden of proof in
inquisitorial prosecution” (Christmann/Kirstein 2022) presents a game-theoretic framework
for inquisitorial criminal procedures: we stylize a game in which a strategic interaction
between two impartial investigating agents, the prosecutor and the judge, leads to
potentially inefficient equilibria. These problems of effort coordination between the players
can induce excessive costs and potentially wrongful convictions. Incentivizing the

prosecutor to avoid losing in court may solve this problem, if and if only the prosecutor is
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not opportunistic and does care about court errors. Raising the burden of proof (“beyond
reasonable doubt”) cannot improve effort coordination, but at least reduces the probability
of wrongful convictions and this effect is not sensitive to the (potentially unknown)

prosecutor 's true type.

Finally, in the paper “Plea Bargaining and Investigation Effort: Inquisitorial Criminal
Procedure as a Three-Player Game” (Christmann 2023), I take the above considerations one
step further and introduce the defendant as the third player to the prosecution game.
Furthermore, the judge is now able to offer a plea deal to the defendant and end the game
before court proceedings start. The applied solution concepts are the sequential equilibrium
and Selten 's trembling-hand perfect equilibrium. My analysis shows that the introduction
of plea bargaining solves the above discussed problem of effort coordination and yields the
first-best outcome. Furthermore, wrongful convictions are now avoided in equilibrium, but
this comes at the cost of some wrongful acquittals. I also discuss several extensions of the
basic model to consider critical points identified in the literature, such as attorney moral
hazard, different timings of deals and opportunistic prosecutors. The positive features of

plea bargaining are robust to several variations of the basic inquisitorial model.

Robin Christmann Hasede, November 2023
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Court delay frustrates economic behavior. This paper examines the nexus between the case disposition
time and the availability of prior court decisions for the civil law. We model litigation as a rent-seeking
game, and find that prior court decisions curb strategic behavior in similar cases. Thus, the excessive use
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1. Introduction

In both common and civil law systems, courts are the primary
institution for dispute resolution. All economic agents, individuals
and corporate entities, have the right to bring their claims before
a court and enforce their rights. However, the access to courts
remains theoretical if courts do not deliver judgments within a rea-
sonable period of time. In the case of a dispute, the involved parties
aim at clarifying a legal situation at hand by obtaining a final deci-
sion. Any delay in legal proceedings keeps the involved parties in
a protracted state of uncertainty that may be considered akin to a
denial of justice. One thus might interpret delayed justice as denied
justice.

Lengthy court proceedings have direct economic impacts. Slow
judicial enforcement reduces the present value of monetary and
non-monetary punishments in consequence of defaults on contrac-
tual agreements (Chemin, 2009a). In the case of credit markets,
court delay might induce more borrowers to default as they might

* Corresponding author.
E-mail address: michael.berlemann@hsu-hh.de (R. Christmann).

https://doi.org/10.1016/j.irle.2020.105887
0144-8188/© 2020 Published by Elsevier Inc.

expect that creditors will not be able to recover their loans quickly
through judiciary procedures (Japellietal.,2005). As a consequence,
creditors might reduce credit, leading to less investment and eco-
nomic prosperity. Empirical evidence tends to support this line of
argument. Djankov et al. (2003) construct an index of procedural
formalism of dispute resolution for 109 countries, based on an eval-
uation of the exact procedures used by litigants and courts to evict
a tenant for nonpayment of rent and to collect a bounced check.
The authors find this index to be positively correlated to average
case disposition time, judicial unfairness and corruption. Chemin
(2009b) shows for the example of a judicial reform in Pakistan
that a decrease in the case disposition time (here by training mea-
sures) led to an increase of the entry rate of firms by 50 percent and
additional growth in a range of 0.5 percent of the gross domestic
product. Chemin (2009a) employs data on a judicial reform in India
and shows that a speeding up of case disposition time improves
credit market performance and increases aggregate output, espe-
cially in the farming sector, where credit markets play a decisive
role. Visaria (2009) shows that the introduction of debt recovery
tribunals in India led to a speeding up of the processing of debt
recovery suits and caused reduced delinquencies and lower interest
rates at constant borrower quality.


https://doi.org/10.1016/j.irle.2020.105887
http://www.sciencedirect.com/science/journal/01448188
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Against the background of the described negative consequences
of court delay, research in the determinants of the length of
trials is urgently necessary. While the literature has already iden-
tified a number of different factors influencing case disposition
time, the legal doctrine of jurisprudence constante (‘stindige
Rechtsprechung’) has yet received little attention. In contrast to
precedents in the common law tradition, judicial decisions in civil
law systems have no binding authority. Under jurisprudence con-
stante, the emergence of repeated and uniform court verdicts in
analogous cases over time creates a persuasive impact on future
judicial decisions. Consequently, court decisions may generate a
legal certainty “that codifications have failed to achieve” (Fon and
Parisi, 2006, p. 522). Nevertheless, adjudication evolves on demand,
not gradually, and while such judicial law-making may have consol-
idated some subfields of law, other kinds of disputes lack previous
jurisdiction and hang in the balance.

In this paper we analyze the nexus between the availability
of prior judicial decisions’ and case disposition time in the civil
law. As a theoretical reference, we specify a two-stage rent seek-
ing game between the litigants and the judge in the tradition of
Tullock (1975). In our model, judges are motivated to decide cor-
rectly and parties may spend effort on improving their chances of
winning the trial. Given this setting, we show that the availabil-
ity of prior decisions on similar cases should particularly decrease
rent-seeking effort of the litigants, and thus reduce case disposition
time. We also show that the availability of prior decisions should
increase the accuracy of the resulting verdicts. In the second step
of our analysis we test our model empirically, based on data from a
civil law country, a law system which is known to have more proce-
dural formalism of dispute resolution than common law countries
(Djankov et al., 2003). More precisely, we employ a unique dataset
of case records from a German trial court and present empirical evi-
dence in favor of the hypothesis that prior court decisions on similar
cases shorten trials. We also study whether utilization of multiple
prior decisions by the trial judge have an impact on process length.
Our findings support the theoretical argument of Fon and Parisi
(2006) that prior judicial decisions in civil law countries may play a
subtler, but comparably beneficial role for legal efficiency as known
from legal precedents in the common law.

The paper is organized as follows. In section 2, we provide a brief
review of the literature on court delay. The theoretical framework
is presented in section 3. Section 4 describes the available dataset
and delivers some descriptive statistics. In section 5, we present
and discuss the estimation results. Section 6 concludes.

2. Related literature

The evaluation of court performance and thus of the efficiency
of the installed enforcement mechanisms have always been major
topicsin the law and economics literature. Several researchers have
proposed different approaches to further categorize the broad term
of court performance (see, among others, Tullock, 1980; Dakolias,
1999; Staats et al., 2005 and Voigt, 2016). One dimension of court
performance is court delay. We concentrate our subsequent review
of the growing literature on this dimension. The empirical literature
seeks to identify court delay either by analyzing aggregate data on

1 Some European authors apply the term precedent also to previous court rulings
in codified law countries (e.g., Schneider, 2005; Fon and Parisi, 2006), and court rul-
ings may show similar features in both legal systems. However, there is no common
understanding or guideline about what turns a court ruling into a legal precedent
in civil law countries. In the following, we will thus reserve the term precedent for
the common law, and speak of prior judicial decisions or ‘precedent’ in the civil law
context.

the output per court (or judge), or by studying impact factors for
the disposition time of individual cases on the micro-level.

The first strand of empirical research concentrates on the out-
putof courts or judges. Output is often measured by clearance rates,
congestion rates, resolved cases and average disposition time, and
then applied to cross-court or cross-country analyses (among many
others, see Djankov et al., 2003, Japelli et al., 2005; Chemin, 2009a,
b; Dimitrova-Grajzl et al., 2012). Despite the limitations of such
studies for an analysis of case-level factors, such as the availabil-
ity of prior court rulings, several findings appear remarkable to
our research. For instance, Rosales-Lopez (2008) applies an ANOVA
approach to annual case resolutions, workload and reversal rates
of Spanish courts. She finds that an increase in case resolutions per
period does not necessarily lead to an increase in reversals. In a
different paper, Dimitrova-Grajzl et al. (2016) study determinants
of case disposition time in Bulgarian courts and identify a major
demand side influence on court output. The authors conclude that
alegal policy that simply increases the size of the judiciary may not
reduce case disposition time. For the case of Germany, Schneider
(2005) measures the output of judges by case resolution and the
extent of lawmaking. By doing so he intends to account for the
production of precedents, which “change the content of the law as
applied in practice” (Schneider, 2005, 130), by including the num-
ber of published decisions in the legal electronic database JURIS.
He finds that judges with a pH.D. are more productive, but are
also reversed more often. The author suggests that pH.D. judges
more frequently dissent from precedents, and thus the reversal rate
increases. Interestingly enough, his results also show that judges
with a higher promotion probability are less productive and more
often reversed.

The use of aggregate data implies that the related empirical
studies cannot draw further inference from peculiarities of the
individual lawsuit. In order to overcome this problem, the sec-
ond strand of the literature focuses on case-level determinants of
case disposition time by courts. Several studies have confirmed that
legal representation by advocates, multiple parties on defendant or
plaintiff side, the number of witnesses, oral hearings and the use of
expert opinions significantly increase case disposition time (Priest,
1989; Bielen et al., 2015; Grajzl and Zajc, 2016). Particular types
of disputes, i.e. malpractice cases, or particular types of parties,
such as a defending corporate entity, are also potential explanatory
factors for prolonged dispute resolution (Heise, 2000). Normative
complexity in the code of law may further delay court decisions (Di
Vita, 2012), as it becomes more difficult for the judge to interpret
and apply the set of legal rules. Furthermore, the individual char-
acteristics of the judge may play a role for trial length. Ramseyer
(2012) provides evidences for a strong impact of elite education on
judicial productivity and speed in handling cases. He also suggests
that experience does matter less for the individual judge, but more
on the institutional level (the court). Bielen et al. (2017) analyze
data from a Belgian trial court and observe a positive effect of the
judges age and a negative effect of job experience on case dispo-
sition time. Examining a twenty-five-year-sample from US appeal
courts, Christensen and Szmer (2012) find both factors to prolong
trials, though only experience (tenure) is significant. Other studies
have identified a relevant impact of court organization and pro-
cedure. Dalton (2009) reveals an interaction between court size
and the number of attorneys, with larger courts working more effi-
ciently with few advocates and, surprisingly, vice versa. Fenn and
Rickmann (1999) study medical malpractice claims and find an
increased duration of lawsuits whenever legal aid was provided
to one party.

Micro-level analyses thus have provided fruitful insights into
case-specific and procedural impact factors of case disposition
time. One factor which has yet received little attention is whether
previous jurisdiction on the legal conflict at hand is available. We
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should expect that the existence of prior court decisions has an
influence on the length of court procedures as they can serve the
judge as a guideline for his or her verdict. Thus, whenever prior
judicial decisions exist, we should expect shorter trials. To the best
of our knowledge, the only study dealing at least partially with this
issue is the one by Chemin (2009a).2 He reports that temporarily
conflicting judicial decisions taken in India due to the Code of Civil
Procedure’s ambiguity lead to a higher expected trial duration. The
author attributes this finding to the fact that judges have to spent
considerable time on choosing between several conflicting legal
views.

3. Arent-seeking model with prior judicial decisions
3.1. Setup

Rent-seeking games (see, e.g., Tullock, 1975) provide a basic
framework for the analysis of court proceedings when litigants
behave strategically. In these models, parties seek to obtain a com-
mon rent, the disputed value, and can influence the probability of
winning with private effort. It is the well-known contribution of this
literature to show that total resources, spent in such games, may
consume a major part of the rent while the probability of success
remains unchanged in equilibrium. Rent-seeking games primarily
capture the adversary nature of a legal dispute, and resemble a “trial
by battle” (Tullock, 1975, p.746).

In order to analyze the effects on case disposition time, the rent-
seeking effort of each litigant is interpreted as the time spent on
the case, such as writing statements of claims, rebut allegations
of the opposing party, assemble favorable evidence, prepare wit-
nesses and attend court hearings. Thus, time spent onalegal dispute
produces an inefficiency (delay) when court accuracy, that is the
probability of a correct verdict, remains unaffected. For simplicity,
we will focus on this rent-seeking perspective of litigation effort.
In the following, we apply an adaptation of the Tullock (1975)
model to study litigation and case disposition time under a civil
law regime.

Consider a litigation game with three players, the litigants Mr.
Right and Mr. Wrong, and the judge. We assume that the litigated
case is not trivial, meaning that the court ruling is not ex-ante per-
fectly determined by the legal and factual nature of the case.®> Mr.
Right and Mr. Wrong may thus exert costly effort to increase their
probabilities of winning the case. This captures the adversarial fea-
ture of litigation procedures. While the decision of the judge implies
uncertainty, the names of the litigants indicate to the reader that
Mr. Right should prevail in court whenever the judicial decision is
perfectly accurate.*

While adversarial legal systems rely heavily on the litigants
to substantiate their claims in the courtroom, the judge plays a
more active role in investigating the case in civil law countries.
We capture this inquisitorial nature of civil law systems and intro-
duce the judge as the third maximizing decision-maker to the

2 Several studies examine the effect of published decisions on the reputation of the
judge and his influence among the judiciary (e.g. McCormick and Praskach, 1996;
Solimine et al., 1998; Klein and Morrisroe, 1999; Smyth and Bhattacharya, 2003;
Choi et al., 2011), but do not focus on court performance. Similarly, the study of
Landes and Posner (1976) offers resourceful insights into the formation and depre-
ciation of precedents, but does not connect them to court performance.

3 Otherwise, we would expect rational parties to settle outside the court (case
selection) and save court resources. Furthermore, a perfectly determined case leaves
little room for rent-seeking behavior, and the TuLLock model would not be appro-
priate.

4 Inthisregard, the ‘right’ decision can simply be interpreted as being aligned with
the higher courts jurisdiction on comparable cases. Following the literature (see, for
an overview, Polinsky and Shavell, 2007, pp.282), we assume that for a given level
of enforcement costs, a more accurate court decision is always socially preferable.

Tullock game. The judge may increase accuracy on his own, but
this consumes more time to evaluate the presented evidence, inter-
rogate witnesses and assess the legal situation. In the resulting
non-cooperative game, all players maximize expected returns and
choose optimal efforts.

For reasons of simplicity, we assume that initially both litigants
have the same probability of winning the case. Furthermore, Mr.
Right and Mr. Wrong are equally able to increase their chances of
success, given that the judges exert no judicial effort to evaluate the
presented claims. Let R (W) be the time spent on the case by Mr.
Right (Mr. Wrong), both of which are trivially non-negative, and
J be the verification level chosen by the judge. The probability of
winning for Mr. Right can then be written as

(&%WithR, W, J>0andRv W > 0.

Mr. Wrong then wins with probability (I+1)$R+W'

A higher judicial verification level obviously increases the prob-
ability that Mr. Right prevails and makes his effort in persuading
the judge also more effective. Symmetrically, the more the judge
studies the legal case and the provided evidence, the less effective
is the effort of Mr. Wrong in achieving a favorable verdict. In other
words, the behavior of both parties influences the court outcome,
but it is easier for Mr. Right to convince an investigative judge of
his rightful claim. Given this setup, the court is fully arbitrary if]=0
and parties exert the same effort in equilibrium. Assuming that the
court cannot perform worse than throwing a dice, it follows that
J=o0.

The timing of the presented litigation game is divided into two
stages: the legal battle of the litigants (stage 1), and the decision-
making of the judge (stage 2). At stage 1, Mr. Right and Mr. Wrong
enter the rent-seeking game and choose their effort R and W simul-
taneously. Both litigants have to form rational expectations about
the behavior of the adversary, and the verification level chosen by
the judge. At stage 2, the judge then assesses the presented evidence
and chooses his verification level in order to achieve an accurate
verdict. The outcome of the chosen strategies is the profit [z and
[Ty for Mr. Right and Mr. Wrong, and the utility UJ for the judge.
Equilibrium strategies can be identified via backward induction.

3.2. Stage 2: the judge

In a civil law regime, the judge plays an active role in solving
the case (inquisitorial system). He processes the factual evidence
brought forward by the litigants, but also interrogates witnesses
or inquires expert assessment on complicated technical or med-
ical matters. In addition to the assessment of the facts of a case,
the judge has also to interpret the applying legal rules. Given that
abstract legal rules rarely perfectly fit a real world problem, the
interpretation of the law is difficult and requires judicial effort.
Eventually, the judge renders a professional opinion based on the
provided evidence and the law.

We assume that the judge is motivated to solve a given case
correctly and receives a benefit B as the consequence of an accu-
rate decision. Thus, he should decide in favor of Mr. Right in our
model. However, a higher judicial verification level exhibits dimin-
ishing marginal returns, as it becomes more and more exhausting
to further increase the probability of a correct decision. Note that
the efforts of the litigants affect the task of the judge in opposing
ways: while more effort by Mr. Right makes it easier to reveal the
truth, the effort of Mr. Wrong turns it more complicated.” Further-
more, there are marginal costs mc of the judicial verification level.

5 Clearly, the judge cannot know the true nature of Mr. Right and Mr. Wrong,
but we believe it reasonable to assume that the judge is able to observe how his
accuracy production is contingent on given party behavior. We later show that the
parties exert equal effort in equilibrium, thus in equilibrium the judge could neither
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The higher these marginal costs, the more time the judge requires
for a given increase in the verification level. Marginal costs may be
affected by case complexity, imprecision of legal rules or the exis-
tence of previous jurisdiction on a similar case. The maximization
problem for the judge is then given by

J+1)-R

U =B Ay ke w

-J- mc(@)? max!

Consider that the availability of prior decisions 6 affects
marginal costs negatively. If there is a previous court decision to
a comparable case, this establishes an interpretation of the law and
provides a line of legal argumentation and exemplified require-
ments on factual evidence for the judge. By using the prior court
decision, the judge saves resources (and thus costs) for a given
level of verification, as he does not have to logically deduce the
legal assessment himself, consider legal doctrines or a hypothetical
intent of the lawmaker.

The first-order-condition yields the optimal verification level J*,
which is

\ mee ~ W
FRwWy= YT )

R

A maximizing judge would thus increase the verification level,
if marginal costs mc diminish. We find it plausible to assume that
prior court rulings reduce marginal costs for the judge. The judge
will then be able to compare the facts of the case at hand to the pre-
vious jurisdiction. The result is a higher accuracy (in accordance
with the previous decision). Judicial verification also increases if
the motivation of the judge for a correct decision B is higher. Eq.
(1) also shows how the judge reacts to an increase in effort by Mr.
Right and Mr. Wrong in an optimal manner. One would assume that
a judge would gradually increase the verification level in order to
restore accuracy if Mr. Wrong spends more resources on the case.
Similarly, it appears plausible that a judge could reduce the judi-
cial verification level if Mr. Right spends more resources and thus
“proves the case himself”. While this is indeed largely the reaction
of the judge described here, however, this result cannot be gener-
alized. Whenever Mr. Right exerts very little effort, but Mr. Wrong
further and further increases his use of resources, marginal costs
exceed the marginal benefit and it becomes optimal for the judge
to invest less in the case.

3.3. Stage 1: rent-seeking

The litigants will form rational expectations about the behavior
of the judge. Given a disputed value D (the “rent”), Mr. Right and
Mr. Wrong decide simultaneously how much effort they spend on
the case. For simplicity, we set marginal effort costs of the parties
equal to one.® Consider that both parties will form an expectation
on the amount of resources, spent by the opposing party. Given this
setup, the expected returns of Mr. Right, I1r, and Mr. Wrong, [Ty,
can be described as the following maximization problems:

 PRW)+1)-R
J(R,W)+1) R+ W

w
"R, W)+ 1)-R+ W

Mr(R)=D

—R? max! (2)

IIyw(W)=D —W7v>max! (3)

distinguish the two litigants based on the observed effort, nor is his equilibrium
effort contingent on party effort.

6 The model can easily be extended by allowing for diverging marginal effort
costs. In this regard, one would expect that the availability of a prior court deci-
sions potentially reduces effort costs for Mr. Right and increases marginal costs for
Mr. Wrong. Our findings then become even more pronounced, as total effort costs
decrease stronger in equilibrium if previous court decisions exist.

Inserting the optimal judicial effort (1) into (2) and differentiat-
ing with respect to R yields the first-order condition, which gives
the reaction function for Mr. Right, R*(W).

1
RH(W) = 3 ZD2~V\l/;'mc(9) (@)

The interpretation for Mr. Right is straightforward: he increases
his litigation effort if the value in dispute D is higher or if his adver-
sary, Mr. Wrong, invests more. The same applies for Mr. Right if the
judge is less motivated to achieve accuracy and Mr. Right has to
exert more effort to substantiate his claim. Also, higher marginal
costs of the judge imply less judicial verification and require Mr.
Right to invest more resources.

Inserting (1) into (3) and differentiating with respect to W deliv-
ers the first-order condition for Mr. Wrong and gives the reaction
function, W*(R).

D? - mc(9)
“ABR ()

Mr. Wrong will also increase his litigation effort if the disputed
value D increases or if the judge is less dedicated to verify the case.
Again, higher marginal costs of the judge lead to higher effort. In
contrast to symmetric rent-seeking models, however, Mr. Wrong
will also spend less resources on litigation if Mr. Right increases his
effort. This is due to the externality of the endogenous enforcement
mechanism: if Mr. Wrong also increases his effort, this is costly to
him and also provokes the judge to better evaluate the case, which
is favorable for Mr. Right. If Mr. Wrong reduces his efforts, this
saves costs and leads to less judicial verification, which weakens
the position of his adversary.

W*(R) =

3.4. Outcome

The Nash-equilibrium of the litigation game is the combina-
tion of mutual best responses by Mr. Right and Mr. Wrong, given
the expected behavior of the judge. As a special case, the game
equals the standard Tullock contest without judicial verification if
the judge exerts no effort in equilibrium (J =0), which occurs only
for high marginal costs, 4 - mc(6) > B. Solving (5) for R and equating
with (4) yields equal equilibrium party effort

D-+/mc(6)
2vB
1/4D, if] =0« B <4 -mc(0)

if] >0« B>4-mc(0)

W* =R = (6)

For the interesting case of judicial verification, ] > 0, the litigants
play the established equilibrium strategies and the total effort costs
of litigation are given by mc(0)-J = +R = +Ws. Using (1) and (6)
specifies total effort costs, TEC, as

TEC = mc(6). (’/mf(e) 2> +D%BC(9)

Obviously, total effort costs TEC depend on the marginal costs
of the judge to verify the case. For the first summand, identifying
judicial effort costs, an increase in mc(8) shows an ambiguous effect
on effort costs: Higher marginal costs may be compensated by a
lower level of verification. We call this the direct effect of a change
in mc(6), as it applies to the judge. The second summand indicates
total party expenditures and clearly increases in mc(6). We call this
the strategic effect of a change in mc(8). To analyze the total effect,

, if]>0 (7)

2
we form the first derivative and find %T% > 0 for % > mc(60),
which is always fulfilled for D > B > 4 - mc(0). This implies that as
long as the motivation of the litigants to obtain a favorable verdict
(the “rent” D) is at least as high as the motivation of the judge, B, and

judicial verification is generally favorable, | >0, then an increase in
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Fig. 1. Effect of prior rulings on rent-seeking (a) and total effort costs (b).

judicial verification costs also leads to higher total effort costs TEC.”
Conversely, if marginal costs for the judge decrease, e.g. through an
available previous court ruling, then total effort costs of litigation
decrease as well.

Egs.(6)and(7)show that, for D > B, such prior decisions are ben-
eficial because they lead to fewer resources spent on rent-seeking
in equilibrium. In particular, this analysis reveals an unambiguous
strategic effect of the availability of prior decisions, as rent-seeking
opportunities in the courtroom are effectively restricted.

Fig. 1 illustrates the impact of previous court decisions on a
similar matter on rent-seeking and total litigation expenditures:
In the left diagram, the reaction functions of Mr. Right and Mr.
Wrong shift from RF; to RF, due to an available previous court rul-
ing. This decreases equilibrium rent-seeking efforts. The diagram
on the right then shows the favorable reduction in total litigation
expenditures by the three players. As indicated above, we interpret
all resources invested by the players as time consuming. Conse-
quently, a reduction in total effort costs means a reduction in the
time needed for litigation. We find it reasonable to assume that
this effect (at least partially) leads to a reduction of case disposition
time.

Furthermore, a prior court decision also leads to an increase in
accuracy of the court. Given the equilibrium strategies R*, W* and
J* of the three players, the probability of a correct verdict (in favor
of Mr. Right) can be calculated as 1 — 7”};(9), if ] > 0. Adecrease in
marginal costs for the judge (or a higher motivation of the judge)
increases the probability that Mr. Right wins.

Based on our model, we thus form the following testable pre-
sumption: if previous judicial decisions on a legal matter are
available, case disposition time decreases.

4. Data

In order to study the previously hypothesized impact of prior
judicial decisions on case disposition time empirically, we use
a dataset from a German first instance trial court (Amtsgericht),
located in Hamburg.® First instance courts primarily evaluate the

7 Otherwise, the judge is incentivized to overinvest resources in the Tullock game,
and the total effect of a change in marginal costs on TEC becomes ambiguous. How-
ever, we find D > B to be plausible for most litigated cases and thus only a mild
restriction.

8 The court district covers about 190.000 inhabitants and is a representative court
for the city of Hamburg with respect to court size, population and proceedings. The
district includes upper class residences, working class quarters and industrial areas.

facts of a case and apply the law made by the legislator and specified
by higher courts. Consequently, we should expect that first instance
courts benefit most from available previous court decisions in terms
of a shorter disposition time.

The data is a random draw out of all civil law cases that were
filed at the court in 2009, and consists of 2360 full case records.’
However, we had to drop cases that were resolved without a judi-
cial verdict, e.g. via default judgment (37 percent), withdrawal (24
percent) or in-court settlement (12 percent). One might argue that,
by dropping all these cases, we factually study not all cases in which
prior judicial decisions might affect individual behavior. For exam-
ple, the existence of previous decisions might induce litigants to
drop their cases, achieve a settlement or not to file any case at all.
However, as we have no information on the relevance of prior deci-
sions in these cases, we have to restrict our analysis to cases where
a verdict was written and, consequently, can also draw conclusions
only for these cases. We might interpret this as a quite conservative
estimation approach as the effects of prior judicial decisions might
be even larger outside the courtroom.

Our final sample thus consists of 576 first instance court rulings.
In 139 cases, the decision was appealed. Litigants later withdrew
54 appeals without a final decision of the higher instance court.
Eventually, the appeals court confirmed the first instance verdict
(in 76 cases) or overruled it (in 9 cases).

Our empirical approach explores the previously established pre-
sumption that the utilization of previous court decisions leads to
shorter case disposition time. We thus estimate a regression model
explaining the length of a court proceeding by the availability of
prior decisions and a number of additional case-specific control
variables. In the following, we present the response variable, our
measure of prior decisions, and the applied set of control variables.

The response variable DURATION identifies the disposition time
of a court proceeding, measured in months. The average length of
trials that ended in a court ruling turns out to be 6.2 months, which
is slightly below the state (7.2 months) and country average (7.1
months)in 2009 (see Statistisches Bundesamt, 2009). Fig. 2 displays
the distribution of DURATION in our sample.

As we aim at studying the impact of prior judicial decisions on
trial length, we need appropriate measures for the existence and
relevance of previous court decisions in the cases included in our
dataset. Because there is no objective measure of the existence of

9 We chose the year 2009 as it was the oldest and most complete volume in the
archive with almost no missing or pending cases.
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Fig. 2. Distribution of DURATION.

such decisionsin alegal dispute, we focus on judicial citations in the
verdict as indicators for the existence and relevance of prior judi-
cial decisions.!? First, we code a dummy variable PREV_DECISION,
which takes on the value of one whenever the judge cited a previous
decision in the legal reasoning of the verdict. Second, we use dum-
mies to capture cases with one citation, two citations, and three or
more citations of previous judicial decisions.!!

As control variables, we employ different, likely relevant char-
acteristics of the tried case. We base our choice of controls mostly
on the related literature on case disposition time (see, e.g., Fenn and
Rickmann, 2013; Bielen et al., 2015; Grajzl and Zajc, 2016), how-
ever, are restricted by the availability of the referring variables in
our dataset.

First, we control for the involvement of advocates on the side
of the plaintiff and the defendant by the two dummy variables
P_ADVOCATE and D_ADVOCATE. If a case is to be concluded by a
judicial verdict, then we expect it to take longer whenever the
parties involve advocates, as doing so increases the complexity
of communication. Moreover, legal representation may create an
agency problem, as advocates are usually less interested in short
proceedings.'?

Second, we control for the legal nature of the involved parties
by the two dummy variables P_.FIRM and D_FIRM. Firms typically
are more rational in filing suits, have more experience in handling
legal issues than private individuals and thus (on average) can be
regarded as repeat players (see Galanter, 1974). Moreover, they
have the ability to solve the earlier discussed potential agency prob-
lem by relying on internal advocates or repeatedly cooperating with
the same external law firm. We therefore expect that firms on the
plaintiff and/or defendant side will lead to shorter trials.

Third, the specific subfield of law might have an influence on trial
length. It thus seems to be useful to control for the various subfields
of civil law included in our dataset. More precisely, we control by
dummy variables for cases from contract law (CONTRACTS), ten-
ancy law (TENANCY), traffic law (TRAFFIC) and tort law (TORTS).
All remaining cases are grouped in the category “OTHER”.

10 This is a natural caveat of legal research. However, we believe that judges will
tend to cite prior decisions if they are available. Trial judges can expect that appellate
judges are on average more knowledgeable about relevant prior court decisions than
themselves. Then, not citing a relevant verdict will give rise to doubts about the trial
judges proficiency, and thus at least expose the trial verdict to a more thorough
scrutiny. As citation patterns may differ between judges, we will apply a fixed effect
model in our subsequent empirical analysis.

11 The distribution of verdict citations is strongly right-skewed with up to 22 cita-
tions in one case. Consequently, we use categories instead of a continuous variable.

12 Note that cases that are dropped or settled due to an advocate$ advice are not
in our dataset, as we focus on cases that are concluded by a judicial verdict.

Fourth, trial length might be correlated with the value in dispute.
One might expect that trials with higher values in dispute also lead
to lengthier trials. We therefore control for the value in dispute in
our regressions (VALUE).

Fifth, we control for oral hearings by including an additional
dummy variable (ORAL). It has the value of one whenever at least
one oral hearing took place. While oral hearings might contribute
to a higher probability of an early settlement (Berlemann and
Christmann, 2016), it will likely increase the length of a trial when
a settlement cannot be reached as the process of scheduling and
holding court hearings is time consuming. We therefore expect a
positive coefficient for oral hearings.

Sixth, we control for appealability of a case by the dummy vari-
able APPEALABILITY, which equals one if the case can be appealed
at the higher court level. One might expect that the litigants exert
more effort in such proceedings as this effort might be helpful in
a subsequent appeal and could provide a head start at the higher
level. However, one could also argue that the litigants conserve
effort at lower instance courts when they are certain of an appeal.
Thus, the impact of appealability appears rather unclear.

Seventh, we seek to control for case complexity. The variable
CORRESPONDENCE identifies how many pages of correspondence
between the involved parties and the court were exchanged. This
variable links case complexity also to the party$ aggressiveness to
pursue a legal claim, but may also indicate the provision of valu-
able information to the judge (see Bielen et al., 2019). Overall, we
rather expect extensive correspondence to lead to longer trials. The
variable GROUNDS captures the extent of the judges legal reason-
ing when documenting the decision by indicating the length of the
legal grounds in the verdict, as measured in words. In addition,
we identify the amount of legal literature (LITERATURE) and legal
norms (LEGALNORMS_No) cited by the judge in the legal reasoning.
While the use of legal literature, norms and the extent of written
grounds are also a question of personal style by the judge, for which
we control in the regressions, these factors are clearly related to the
underlying complexity of the case. We thus presume that the length
of trial increases when more literature and norms are cited, and the
legal grounds become more extensive.

Table 1 reports some summary statistics on the employed
dataset.

For our sample, the parties to the dispute were represented by
advocates in most proceedings. The majority of cases involved at
least one corporate entity, and stem from the field of contract law.
Three out of four cases included oral hearings of the parties, and
more than half of the firstinstance verdicts were indeed appealable.
A typical case involved about seventy pages of party correspon-
dence with the court, and resulted in seven hundred words of
judicial reasoning. Previous court decisions were cited in less than
fifty percent of the court rulings, and then hardly more than one
previous court decision was mentioned by the judge.

5. Estimation results

In the following, we study empirically whether the availability of
prior decisions speeds up trials. As our explanatory variable, case
disposition time (DURATION), is a count variable with compara-
tively low count values (as disposition time is measured in months),
we refrain from using the standard linear regression approach but
instead opt for a generalized linear regression model (GLM). More
precisely, we employ the Poisson regression approach. In order to
deal with possible overdispersion, we estimate the model with
robust standard errors. To control for judge-specific effects, we
estimate all models with judge-fixed effects.

We start out with a model explaining case disposition time by
judge-fixed effects (captured by the vector ]), the earlier described
control variables (captured by the vector C) and the dummy vari-
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Table 1
Descriptive Statistics of Dataset.
Variable Description Mean Median Min Max
DURATION months between filing and first-instance verdict 6.19 5 0 42
PREV_DECISION (dummy) Previous decisions were cited 0.42
PREV_DEC_One One previous decision cited 0.16
PREV_DEC_Two Two previous decisions cited 0.07
PREV_DEC_More More than two previous decisions cited 0.19
P_ADVOCATE (dummy) Plaintiff is represented by an advocate 0.92
D_ADVOCATE (dummy) Defendant is represented by an advocate 0.73
P_FIRM (dummy) Plaintiff is a firm or organization 0.44
D_FIRM (dummy) Defendant is a firm or organization 0.33
CONTRACTS (dummy) Case in the field of contract law 0.51
TORTS (dummy) Case in the field of tort law 0.04
TENANCY (dummy) Case in the field of tenancy law 0.22
TRAFFIC (dummy) Case in the field of traffic law 0.17
OTHER (dummy) Case in other field of law 0.05
VALUE Value in dispute (Euro) 1838 1046 12 40000
ORAL (dummy) Oral hearings were held 0.76
APPEALABILITY (dummy) Verdict can be appealed 0.66
CORRESPONDENCE Party correspondence to court (pages) 70.25 49 1 414
GROUNDS Legal grounds as presented in verdict (words) 700 576 4968
LITERATURE (dummy) Legal literature was used in reasoning 0.30
LEGALNORMS_No Number of legal norms used in reasoning 8.50 7 0 40

Table 2

Impact of Prior Judicial Decisions on the Duration of Trials.

Baseline model (1)

coefficient, (se) marginal effect

Extended model (2)

coefficient, (se)

marginal effect

PREV_DECISION
PREV_DEC_ONE
PREV_DEC_.TWO
PREV_DEC_.MORE
P_ADVOCATE
D_ADVOCATE
P_FIRM

D_FIRM

TORTS

TENANCY

TRAFFIC

OTHER

VALUE

ORAL
APPEALABILITY
CORRESPONDENCE
GROUNDS
LITERATURE
LEGALNORMS_No
Judge-fixed effects?

Pseudo R Squared (McFadden)
Observations

-0.172** -1.06
(0.069)

0.177** +1.09
(0.083)

0.133* +0.82
(0.072)

—0.142** -0.88
(0.065)

0.001 0.00
(0.060)

0.140 +0.87
(0.096)

0.024 +0.15
(0.085)

0.040 +0.25
(0.074)

-0.366"** -2.26
(0.106)

—0.00000 0.00
(0.00001)

0.191** +1.18
(0.092)

0.292*** +1.80
(0.075)

0.004*** +2.47
(0.001) (per 100 pages)
0.00003 +0.02
(0.0001) (per 100 words)
0.045 +0.28
(0.060)

0.011 +0.07
(0.007)

Yes

0.543

576

-0.128
(0.079)
-0.165*
(0.085)
—0.230**
(0.089)
0.184**
(0.084)
0.136*
(0.073)
-0.138**
(0.064)
0.002
(0.060)
0.136
(0.098)
0.017
(0.083)
0.038
(0.074)
—0.357***
(0.105)
—0.00000
(0.00001)
0.196"*
(0.092)
0.284***
(0.076)
0.004***
(0.001)
0.00003
(0.0001)
0.045
(0.060)
0.012*
(0.007)
Yes
0.545
576

-0.79

-1.02

—1.42

+1.14

+0.84

-0.85

+0.01

+0.84

+0.11

+0.23

-2.21

0.00

+1.21

+1.76

+2.47

(per 100 pages)
+0.02

(per 100 words)

+0.28

+0.07

Significance levels: "***'<0.01; "**'<0.05; "*’<0.1; We report robust, judge-clustered standard errors in brackets.
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able PREV_DECISION, which accounts for the availability of previous
court decisions in the case at hand. Thus we estimate the Poisson-
model

DURATION; = exp(aj;+BC;+yPREV_DECISION;+&;)

with & being the unexplained residual. The estimation results
are showninTable 2. We report the estimated coefficients, standard
errors and the average marginal effects (expressed in months).

For most of the control variables, the signs of the estimated
coefficients have the expected signs. Furthermore, eight out of 16
coefficients are significantly different from zero. As expected, the
involvement of advocates increases case disposition time signif-
icantly. Whenever the plaintiff is supported by an advocate, the
process on average takes 1.1 months longer. A similar but slightly
smaller effect is found for the defendant (+0.8 months). Trials with
firms as plaintiffs on average last 0.9 months less than those where
the plaintiffs are private individuals. The subfield of law turns out
to have little systematic effect on trial length. We find no significant
differences of cases from tort law, tenancy law or traffic law from
the reference category of contract law. Only the category covering
other fields of law delivers a significantly shorter case disposition
time (-2.3 months). The value in dispute has no significant effect on
case disposition time. As expected, law suits with at least one oral
hearing last significantly longer than those without oral hearings
(+1.2 months). Appealable cases go along with 1.8 months longer
disposition times. An increase in the correspondence between the
parties and the court of 100 pages is associated with longer trials
(+2.5 months). We find no effect of the cited legal literature or cited
legal norms.

Our variable of interest, the citation of prior decisions, shows a
negative impact which is statistically significant at the five percent
level. We find that cases have a 1.1 month shorter disposition time
when judges cite at least one previous court decision. Our analysis
thus supports our presumption of the earlier outlined theoretical
model, and provides first empirical evidence that such ‘precedents’
significantly speed up civil law suits at the trial court.

In our regression model, we controlled for prior judicial deci-
sions by including a dummy variable for cases in which at least one
court ruling was cited. However, we did not distinguish between
the case where only one prior decision is available and cases, where
multiple rulings are cited in the verdict. While the distribution of
judicial decision citation in verdicts is strongly right-skewed, with a
majority of cases not referring to previous decisions at all and about
another 20 percent of the verdicts including one or two citations
only, verdicts with up to 20 cited court rulings occur in our dataset.
We explore the impact of citing multiple verdicts on disposition
time by using a dummy variable for each category of one, two, and
three or more citations (see the extended model in Table 2). All
three estimated coefficients are negative. While the coefficient for
the dummy for one previous decision is marginally insignificant,
the other two coefficients turn out to be significantly different from
zero. Remarkably the marginal effects and the significance level
increase steadily from the citation of just one previous court deci-
sion to citing three or more court decisions. We thus might conclude
that a growing number of ‘precedents’ shows a stronger negative
effect on case disposition time as the law becomes more consoli-
dated by courts. This finding supports the idea by Fon and Parisi
(2006) who proposed a theoretical model of civil law evolution in
which the state of law is determined by the stock of established
precedents. In their model, precedents become persuasive in a civil
law country once an institutional threshold is met. Our finding
would suggest that already a rather limited number of court rul-
ings on a specific matter shows a sizable impact on future trial
court decisions, which further increases with the growing stock
of ‘precedents’.

Table 3
Robustness Checks.

Reduced model (3)  Negative binomial (4)

PREV__DECISION —0.152** -0.172**
(0.070) (0.069)
P_ADVOCATE 0.179** 0.177**
(0.078) (0.083)
D_ADVOCATE 0.146** 0.133*
(0.068) (0.072)
P_FIRM —0.156"** —0.142**
(0.053) (0.065)
D_FIRM 0.001
(0.060)
TORTS 0.140
(0.096)
TENANCY 0.024
(0.085)
TRAFFIC 0.040
(0.074)
OTHER —0.395*** —0.366"**
(0.097) (0.106)
VALUE —0.00000
(0.00001)
ORAL 0.213** 0.191*
(0.090) (0.092)
APPEALABILITY 0.283™** 0.292***
(0.069) (0.075)
CORRESPONDENCE 0.004*** 0.004***
(0.0004) (0.001)
GROUNDS 0.00003
(0.0001)
LITERATURE 0.045
(0.060)
LEGALNORMS_No 0.013** 0.011
(0.005) (0.007)
Judge-fixed effects? Yes Yes
Pseudo R Squared (McFadden)  0.540 0.543
Observations 577 576

Significance levels: ™**'<0.01; "*'<0.05; "*'<0.1; We report robust, judge-clustered
standard errors in brackets.

In order to study the stability of our results, we ran a number
of additional regressions. First, we repeated all estimations under
the inclusion of only those control variables which turned out to
be significantly different from zero (see the left column of Table 3).
The results remained qualitatively unchanged by this procedure.
We also applied a different method of correcting for overdispersion,
and applied a negative binomial regression model (see e.g. Kleiber
and Zeileis, 2008; Christensen and Szmer, 2012). Again the results
remain qualitatively similar (see the right column of Table 3).

6. Conclusions

Delayed court decisions have a direct and negative economic
impact. While many researchers have taken a closer look into the
performance of courts on the aggregate level, in cross-regional or
cross-country studies, the relevance of a coherent jurisdiction for
the timely resolution of legal disputes has so far received surpris-
ingly little attention. This is particular remarkable for the case of
civil law countries where a court verdict is not binding for another
court per se, but gains a persuasive power only through subsequent
analogous decisions over time. With regard to trial length, the uti-
lization of prior judicial decisions appears to play a role similar to
precedents in the common law. Understanding this impact of prior
judicial decisions on the behavior of litigants and trial judges is thus
a prerequisite for the adequate assessment of the case disposition
time by courts. This paper aims at closing this gap in the literature,
and to our knowledge provides first empirical evidence on the role
of such ‘precedents’ for case disposition time in a civil law country.

As a theoretical reference, we employ a two-stage rent seeking
game between the litigants and the judge. In this setup, the litigants
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choose their effort simultaneously to increase their probability of
winning the case, and then the judge exerts costly effort to render
a correct decision. We assume that provided a previous court deci-
sion exists, it becomes easier for the judge to evaluate an analogous
case correctly. We find that total litigation effort, and in partic-
ular the extent of possible rent seeking in court, is considerably
reduced in the presence of prior court rulings on a similar matter.
This suggests that the availability of previous, persuasive jurisdic-
tion to a given case decreases case disposition time by curbing the
socially wasteful strategic behavior in courtroom. Moreover, the
reduction in strategic behavior also increases court accuracy, i.e.
the probability that the court decides correctly.

We then explore our derived presumption empirically. Using
case-level data from a German trial court, we apply a poisson
regression model on the duration of legal disputes. We find that
prior court decisions, which were cited in a judicial verdict, show
a statistically significant impact and, on average, reduce the length
of trial by more than one month. Interestingly, this effect grows in
size and significance level when more previous court decisions are
cited. Our finding thus supports the previous theoretical literature
suggesting that a higher stock of legal ‘precedents’ consolidates the
civil law.

Our empirical results further substantiate the debate on the
efficiency effects of judge-made law and the evolution of judicial
‘precedents’ in civil law countries. Though it is commonly agreed
that prior court decisions likely have a major impact on behavior
outside the court, we reveal a clear effect on efficiency within lit-
igation procedures. Our analysis thus provides additional insights
for legal policy.

First, we suppose that the varying availability of prior decisions
in the different subfields of law may cause diverging case disposi-
tion times. Dynamic legal fields with few judicial decisions should
thus be more prone to delay and congestion problems. For exam-
ple, economic agents may not be able to rely on effective court
enforcement in rather innovative and changing environments,
which increases transactions costs and may even impede a favor-
able trade. Future research has to establish whether the lawmaker
can provide reasonable guidance for such dynamic legal fields, or
whether other means of dispute resolution are more suitable.

Second, our findings also put into perspective a legal policy that
promotes settlements. A higher settlement rate may reduce the
caseload of courts, but possibly hampers the production of such
‘precedents’. As a consequence, previous court decisions on a legal
matter become less available and less persuasive to the litigants. As
the parties react strategically and exert more rent-seeking effort,
case disposition time increases. Furthermore, prior decisions also
provide guidance to individuals and corporate entities outside the
court, i.e. they help to coordinate the execution of numerous con-
tracts before potential frictions arise. When the number of previous
decisions declines due to higher settlement rates, more cases may
actually be filed to courts.

Another implication of our theoretical model is the increased
accuracy of judicial verdicts when using previous court decisions.
While our dataset includes appellate procedures and a first tenta-
tive analysis showed indeed a negative effect of cited prior court
decisions on the probability of reversal, the limited number of
remaining observations made it impossible to rule out selection
effects. We thus leave this question for future research.
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When shareholders of a target firm expect a value improving takeover to be successful, they are individ-
ually better off not tendering their shares to the buyer and the takeover potentially fails. Squeeze-out
procedures can overcome this free-riding dilemma by allowing a buyer to enforce a payout of minority
shareholders and seize complete control of the target firm. However, it is often argued that shareholder
litigation restores the free-riding dilemma. Applying a sequential takeover game, we examine the two
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1. Introduction

It is commonly accepted that takeovers of firms play a cru-
cial role in the economy. Given effective competition, successful
takeovers accelerate the restructuring and rightsizing of formerly
weak and cost inefficient firms. Through the acquisition, buyers
are able to realize synergies in production and economies of scope
and scale. Furthermore, takeovers often lead to the replacement
of the previous management, and this ideally favors change and
a quicker adjustment to the market situation (see, among others,
Yarrow, 1985; Scherer, 1988; Holmstrom and Nalebuff, 1992).

Many large firms in the various industries of today’s economies
can be regarded as widely held corporations! (see, e.g., Porta et al.,
1998; Faccio and Lang, 2002, and Rubin, 2007), and a successful
takeover often requires that a public bid from a corporate buyer
is accepted by the firm’s shareholders.? It is well known that this

* Corresponding author.

E-mail addresses: broere@leibniz-fh.de (M. Broere), christmann@leibniz-fh.de
(R. Christmann).

! In many European countries, the ownership of public companies is rather con-
centrated. Faccio and Lang (2002) point out that, nonetheless, roughly 37 percent
of their sample of more than 5,000 corporations in 13 Western European countries
can be regarded as widely held.

2 In the United States, tender offers to the target’s shareholders were typically
employed in hostile takeovers. Following a 2013 change in United States Delaware

https://doi.org/10.1016/j.irle.2020.105951
0144-8188/© 2020 Elsevier Inc. All rights reserved.

takeover bid mechanism is prone to a free-riding dilemma among
shareholders: “any profit a raider can make from the price appreci-
ation of shares he purchases represents a profit shareholders could
have made if they had not tendered their shares to the raider”
(Grossman and Hart, 1980, p.43). As efficiency enhancing takeovers
eventually lead to a higher firm value and thus higher share prices,
holding out and keeping the shares will enable minority share-
holders to freeride on the buyer’s effort and participate in these
takeover gains. Thus, shareholders will reject a public bid from the
buyer when they expect the takeover to be successful and value
improving. As a consequence, such free-riding behavior potentially
impedes the takeover as the buyer may not collect enough shares
to assume control of the target.

In order to facilitate takeovers, so-called squeeze-out proce-
dures have become increasingly relevant for corporate buyers in
many jurisdictions (e.g., United States Delaware law, European
Directive 2004/25/EC, German § 327a-327f AktG). In principle, a
squeeze-out> entitles a buyer who has collected the majority of a

law, tender offers are now employed in friendly takeovers, too (see, e.g., Boone et al.,
2018).

3 In European legislation the term ‘squeeze-out’ corresponds to what is fre-
quently called a ‘freeze-out’ in the United States (see, e.g., Krebs, 2012, p. 941, and
Subramanian, 2005, p. 5). We use these terms interchangeably, with the meaning
set out in this paper.
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company’s shares and who meets a required minimum fraction of
ownership (the ‘squeeze-out threshold’) to forcibly pay out all the
minority shareholders and assume full ownership of the company.*
As a consequence, in a tender offer for control, shareholders can
no longer expect to participate in the anticipated appreciation of
the share price by rejecting the bid. Squeeze-out procedures thus
basically eliminate the free-riding problem (see Yarrow, 1985).

However, such squeeze-outs also enable the buyer to seize the
complete gains of the takeover and force shareholders out of their
investments. Most countries thus enacted specific shareholder pro-
tection laws. Standard legal remedies for shareholders include the
‘action of avoidance’, which contests the legitimacy of the squeeze-
out itself, and ‘price fairness’-procedures where the payout price
is reviewed by the court. In the end, a court ruling can hinder or
delay the squeeze-out and change the distribution of takeover gains
between the buyer and the shareholders. Several scholars claim
that such shareholder litigation effectively restores the free-riding
problem and thus frustrates the underlying incentive mechanism
of squeeze-out procedures (see, e.g., Mueller and Panunzi, 2004 and
Burkart and Lee, 2018).

In this paper we focus on tender offers that are followed by a
squeeze-out (i.e., ‘two-step’ tender offers), and examine the effects
of costly shareholder litigation on the success of such takeovers.
We show that shareholder protection rights and litigation induce
a redistribution of takeover gains, as intended by legislators in the
United States and Europe, and do not impede efficient takeovers or
sizeable rents for the acquirer per se. In the following, we stylize
the takeover bid mechanism as a sequential game between a cor-
porate buyer and atomistic shareholders. In this theoretical setting,
all takeovers are value improving and individual shareholders may
either accept the offered price by the buyer and tender their shares,
or reject it. If sufficient shares are collected in the tender phase, the
buyer may announce squeeze-out procedures and, in exchange for
a compensation payment, force all remaining shareholders out of
the target. Shareholders may, however, move to court and seek a
review of the fairness of the compensation payment by the judge. A
buyer thus has to form rational expectations about the later value of
litigation to shareholders, i.e. about their reservation price. In order
to accomplish the takeover and eliminate any free-riding incentive,
he then makes a profit-maximizing tender offer that equals this
reservation price.

We find that, despite the risk of shareholder litigation, a buyer is
basically able to make a tender offer at a price below the expected
post-takeover share value and achieve a successful takeover. The
judicial ‘price fairness review’, however, compels buyers to offer
higher prices to incentivize tendering and thus avoid the free-riding
problem. Low costs of shareholder litigation, brief court procedures
and a low discount rate work in favor of litigating shareholders.
As a consequence, the required payments to eliminate free-riding
increase, and it becomes costlier for the buyer to achieve a cer-
tain takeover. Our analysis shows that the free-riding dilemma
in the takeover bid mechanism only re-emerges when buyers try
to reduce takeover costs by using lower-than-optimal bids, when
dual legal thresholds for corporate control and squeeze-outs are in
place, and when the judicial price review focuses on share price
fluctuations after the buyer made his public bid.

More broadly, we demonstrate that it is not shareholder lit-
igation that restores the observed free-riding dilemma, but the
strategic gambling of buyers for lower prices and flaws in the design
of squeeze-out laws and judicial review. This finding applies to the
two standard legal remedies of shareholders, the ‘action of avoid-

4 The legal boundaries for a squeeze-out are outlined in Chapter 3.
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ance’ and the judicial ‘price fairness review’.> Previous research by
Mueller and Panunzi (2004) and Burkart and Lee (2018) does not
consider shareholders’ litigation cost and shareholders’ time pref-
erences. They also do not take into account that, in practice, most
court proceedings are ended by settlement. Our results corroborate
the detrimental effect of separate legal thresholds for corporate
control and squeeze-outs shown by Gomes (2012) and Dalkir et al.
(2018).

The paper is organized as follows: chapter 2 provides an
overview of the related literature and chapter 3 introduces the
institutional background. Chapter 4 describes the stylized takeover
game and derives first theoretic results. We then apply our model
to a major change in the German jurisdiction on squeeze-outs in
chapter 5. Chapter 6 concludes.

2. Related Literature

Following the seminal work by Grossman and Hart (1980) on
the fundamental free-rider problem in takeovers, the literature
in this field has discussed various solutions and aspects of the
dilemma (e.g., Shleifer and Vishny, 1986; Bagnoli and Lipmann,
1988; Bebchuk, 1989; Hirshleifer and Titman, 1990; Kyle and Vila,
1991; Holmstrém and Nalebuff, 1992; Burkart et al., 1998; Cornelli
and Li, 2002, and Amihud et al., 2003).

Our work relates to a strand of research on the effect of squeeze-
out rules and shareholder litigation. Several authors have shown
that, in principle, squeeze-out procedures offer a simple solution
to the free-rider problem: If minority shareholders can be forced
out of the firm at the price of the tender offer, free-riding (by non-
tendering) is unattractive (e.g., Yarrow, 1985; Burkart and Panunzi,
2003, and Amihud et al., 2003).% Some authors claim that share-
holder protection laws and litigation, however, frustrate this effect
or even intensify the problem (see, e.g. Mueller and Panunzi, 2004
and Burkart and Lee, 2018). Mueller and Panunzi (2004) argue that
shareholders will hold out in the tender offer, if there is the small-
est chance that they will receive the (higher) post-takeover share
value in an ensuing court ruling on the terms of the squeeze-out.
Burkart and Lee (2018) generalize these results and point out that
the incentive for shareholders to hold out is intensified, if the value
improvement of the target firm grows with the buyer’s ultimate
stake in it.

One branch of research examines how separate legal thresh-
olds for corporate control and squeeze-outs affect takeover success
(see, e.g., Burkart and Panunzi, 2003; Gomes, 2012, and Dalkir et al.,
2018). Gomes (2012) studies takeovers in a dynamic environment,
allowing for offer revisions and trading in target shares during the
takeover. His analysis shows that, when a bid is conditioned upon
the buyer reaching the squeeze-out threshold, arbitrageurs can
accumulate shareholdings that are large enough to jeopardize the
success of the takeover and compel the buyer into pre-emptively
offering a higher price. He also reasons that higher squeeze-out
thresholds require higher offer prices, as less shares are required
to veto the transaction, thus raising the bargaining power of arbi-
trageurs. Dalkir et al. (2018) find similar results in a setting where
individual shareholders believe that their tendering decision might
impact the success of the takeover. They find that in widely held
firms separate legal thresholds will fully restore the free-riding

5 If an ‘action of avoidance’ is filed, a shareholder contests the legitimacy of the
squeeze-out as a whole, which may even lead to a nullification of that measure.
‘Price fairness review’ puts the offered price under scrutiny.

6 In their conclusion, Grossman and Hart (1980) already note that a second step
merger or liquidation of the target firm is a common ‘exclusionary device’ (a mech-
anism that excludes minority shareholders from a part of the takeover gain, thus
resolving the free-riding dilemma) in practice.
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problem, as shareholders who believe that the takeover will be suc-
cessful but that the squeeze-out threshold may not be achieved are
better off not tendering their shares, unless they are offered (at
least) the post-takeover value of shares.

3. Institutional Background

In order to understand how squeeze-outs and shareholder litiga-
tion affect the success of takeovers, we examine some of the general
legal conditions that apply to these procedures. We concentrate
on the institutional frameworks in the United States (Delaware
law”) and the European Union, with some additional detail on the
provisions in Germany as one example for the setting in a large
member state of the European Union.? In ‘one-step’ mergers® the
free-riding problem does not arise because the merger is binding
for all shareholders (Burkart and Lee, 2018, p. 19). We therefore
limit the discussion to takeovers that are broadly structured as
‘two-step’ tender offers for control followed by a squeeze-out of
minority shareholders.!?

In the United States, a buyer who has collected a simple vot-
ing majority in a target company (i.e., often less than fifty percent
of share capital) can frequently squeeze-out the minority share-
holders and assume complete control of the target (e.g., Dalkir
etal., 2018; Gomes, 2012, and Krebs, 2012). Under European regu-
lation such a buyer is required to meet a separate, more demanding
threshold of ownership (often at ninety percent of share capital, or
higher) before he can initiate a squeeze-out of minority sharehold-
ers (see, e.g. European Directive 2004/25/EC, § 327a-327f AktG'!, §
39a-39c WpUG'2, and § 62 UmwG!3).

What are the legal boundaries for the price that the buyer offers
to minority shareholders in a squeeze-out? Although not expressly
required, legislation provides strong incentives for buyers to offer
the same price in the tender offer and the squeeze-out. In the United
States, squeeze-outs that meet this condition are subjected to lower
standards of judicial review (Subramanian, 2005, p. 22) and can
avoid the need for shareholder approval.'* In Europe, the equal
treatment principle of the Takeover Directive is understood to entail
that the squeeze-out price may not be lower than the price offered
in a preceding bid (Kaisanlahti, 2007). Under certain conditions,!”
the tender offer price is specifically presumed to be fair for the

7 We limit the judicial analyses in the United States to Delaware law under which
most U.S. companies are incorporated (Amihud et al., 2003, p. 22).

8 See, e.g., Krebs, 2012 or Ventoruzzo, 2010 for a detailed comparison of European
and U.S. legislation on squeeze-outs.

9 InaU.S. statutory merger, the merger and the squeeze-out are consummated in
one step (see, e.g., Ventoruzzo, 2010).

10 This restriction does not limit our analysis to ‘hostile’ takeovers. Many ‘friendly’
takeovers in Europe and in the United States are structured as tender offers (see,
e.g., Martynova and Renneboog, 2006, p. 13, for Europe, and Offenberg and Pirinsky,
2015, and Boone et al., 2018, for the United States).

11 German Stock Corporation Act.

12 German Securities Acquisition and Takeover Act. The Takeover Act squeeze-out
is rarely employed in practice, possibly because of untested court procedures when
the buyer fails to obtain the additional ninety percent majority of minorities con-
dition (Krebs, 2012, p. 971), or possibly because buyers seldom attain the required
ninety-five percent threshold in the preceding tender offer (Allen and Overy, 2017,
p.21).

13 German Transformation Act.

14 ¢ 251h Delaware General Corporation Law (DGCL) allows a buyer to effect a
squeeze-out merger without shareholders’ approval if he holds a majority of the
listed target’s share capital following a friendly tender offer for all of the target’s
share capital and the merger consideration is the same as the tender offer consid-
eration.

15 In cases of a voluntary tender offer, the consideration offered in the tender offer
is presumed to be fair where, through acceptance of the bid, the buyer has acquired
shares representing no less than ninety percent of the voting capital comprised in
the bid. In cases of a mandatory tender offer, the consideration offered in the tender
offer is unconditionally presumed to be fair (see Art. 15, Directive 2004/25/EC).
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purposes of a squeeze-out and thus unlikely to be subjected to
extensive judicial review (Ventoruzzo, 2010, p. 893).

There is also no general legal requirement for the squeeze-out
price to meet or exceed the market price of the target firm'’s shares
before the squeeze-out or before an earlier bid for control. However,
in the United States, ‘price fairness’ procedures ensure that minority
shareholders receive at least the pre-bid market price in a squeeze-
out (Amihud et al., 2003, pp. 22-23). In Europe, corresponding
regulations vary across national jurisdictions. In the United King-
dom, for example, the squeeze-out price may be lower than the
pre-bid market price (Kaisanlahti, 2007, p. 503). In Germany, the
Federal Court of Justice (BGH) holds that the average share price
during a reference period of three months before the announce-
ment date of the squeeze-out sets the lower boundary for the
compensation pursuant to § 327a-327f AktG (see BGH Il ZB 18/09
[2010]).16

In both the United States and Europe almost all squeeze-outs are
subject to shareholder litigation and are eventually settled in court
(see, e.g., Cain and Solomon, 2014, or Krishnan et al., 2012 for the
United States, and Aders et al., 2016; Croci et al., 2017, or Gehling
et al.,, 2007 for Europe). Standard legal remedies for shareholders
include the right to appeal the squeeze-out, i.e. enforce a verifica-
tion of its legitimacy (‘action of avoidance’), and the right to apply
for a judicial review on the fairness of the payout price (‘price fair-
ness’). The applicable conditions of shareholder litigation regarding,
for example, eligibility, scope of compensation, fee allocation, and
delay of completion vary considerably across jurisdictions (see, e.g.,
Kaisanlahti, 2007; Krebs, 2012; Restrepo and Subramanian, 2015 or
Ventoruzzo, 2010 for some detail). Typically, ‘actions of avoidance’
will delay the payment of the compensation while court proceed-
ings are ongoing, whereas ‘price fairness’ procedures will not (see,
e.g., Krebs, 2012, and Croci et al., 2017).

Empirical results suggest that litigated takeovers in the United
States have a 7.8 percent lower probability of success and, if suc-
cessful, generate around 30 percent higher takeover premiums
than corresponding non-litigated takeovers (Krishnan et al., 2012,
p. 5). Litigation of squeeze-outs in Germany has been found to sub-
stantially raise the payout to minority shareholders: Croci et al.
(2017, p. 112) show that the payout is increased by an average 26.3
percent following such litigation, whereas the increase is signif-
icantly larger in ‘price fairness’ procedures (34.9 percent) than in
‘actions of avoidance’ (11.3 percent). At the same time, ‘price fairness’
procedures are more frequent than ‘actions of avoidance’, whereas
both remedies are often applied simultaneously (around 54, 9, and
37 percent of litigated squeeze-outs, respectively; Krishnan et al.,
2012, p. 102).

4. Takeover model with squeeze-out Litigation

Building on the insights of Grossman and Hart (1980) and
Bebchuk (1989),'7 we apply a sequential takeover game to ana-
lyze the potential conflict between the incentive mechanism of
squeeze-outs in public takeover bids and shareholder litigation.

16 This reflects a favorable change from earlier jurisdiction in Germany. We exam-
ine the effects of this change in chapter 5.

17 Grossman and Hart (1980) identified the free-riding problem in the takeover
bid mechanism and proposed that successful tender offers have to be higher than
the post-takeover stock value. Bebchuk (1989) extended this analysis to takeover
bids below the post-takeover stock value, which succeed with positive probability
and this probability is contingent on the spread between the expected share price
and the tender offer.
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4.1. Assumptions

Consider a game of complete information with a unique Buyer
B and N atomistic Shareholders S; of a target firm withi=1, ., N,
where N is large. The target firm has an ex-ante value of V,, which
means a per share value of Vy/N = 1. The target is subject to a
potential takeover, and a successful buyer may cut its operating
costs by reorganizing production procedures or changing the firm’s
current management. Thus, the firm value increases to V; (i.e., a
value vq per share) if the takeover is successful. We assume V; > Vj,
which implies that the takeover is socially desirable. All players are
assumed to be risk neutral.'8

In order to take over the target firm, the Buyer can make a public
tender offer to shareholders with the tender price pr per share. All
tender offers in this game are unconditional. The administration
of this tendering process produces constant transaction costs Cg
for the Buyer. Shareholders tender X shares to the Buyer, and the
takeover is successful if X > kN.Let 0 < k < 1 specify the fraction of
shares required for obtaining corporate control (e.g., fifty percent).
If all shares are tendered, X = N, the Buyer obtains complete control
of the target. We denote the private value of complete control as V,
with V, > V; (or v, > 11 per share, respectively). This captures the
fact that complete control usually reduces the transaction costs of
operating the target firm'?, and thus increases the firm value.??

After a successful takeover, corporate buyers are entitled to use
squeeze-out procedures to buy out remaining shareholders in order
to assume complete control of the firm. Initially, we assume that
the Buyer may squeeze-out minority shareholders whenever the
takeover is successful, that is, whenever at least kN shares are
tendered.?! Then, minority shareholders must turn in the remain-
ing shares, and receive a compensation ps per share from the
Buyer. Squeeze-out procedures create additional, constant trans-
action costs Cs for the Buyer.

Courts enforce shareholder protection laws. We assume that
minority shareholders may legally challenge the fairness of the cash
compensation and move to court (which we designate ‘price fair-
ness procedures’ in the following).?2 In this case, court procedures
last T periods, and shareholders discount future payments with the
interest rate r. Eventually, the court decides in favor of the Buyer
with probability A € [0, 1]. We assume the allocation of legal fees
under the American rule, i.e. each party bears the same litigation
costs L.2% In order to evade court proceedings, the Buyer can make
a take-it-or-leave-it settlement offer to litigating shareholders.

The noncooperative takeover game consists of four stages as
displayedin Fig. 1: The bid by the Buyer (Stage 1), the tendering pro-

18 The general outcome of the game does not change, if shareholders are assumed
to be risk-averse. In that case, shareholders will prefer an even lower, but certain
payout price offered by the buyer to the risky outcome of litigation. In other words,
shareholder risk-aversion relaxes the lower threshold for the optimal price offer.

19 Transaction costs in this regard also include effort costs due to legal conflict with
minority shareholders.

20 It is commonly assumed that (some) higher concentration in control of a corpo-
ration can lead to a higher firm value, e.g., Shleifer and Vishny, 1986; Bolton and Von
Thadden (1998). In this takeover model, we do not consider countervailing effects,
such as reduced market capitalization and lower liquidity.

21 This is a simplifying assumption. In many jurisdictions, it is sufficient to own
fifty-one percent of the shares to assume control of the target, while a squeeze-out
cannot be launched by the controlling shareholder with less than, e.g., ninety percent
of the shares. As this likely affects the tendering decision of remaining shareholders,
we analyze this broader case in the Annex A2.

22 We use this broader term of ‘price fairness’ to identify the general implications of
judicial price review in our game. Croci et al. (2017) show empirically that contesting
the fairness of the offered price often pays out for minority shareholders. The second
group of legal remedies is the legal challenge of the squeeze-out itself (‘action of
avoidance’) which we leave to section 4.4.

23 We do not focus on fee-shifting in this paper. For the German case, § 15 SpruchG
specifies the allocation of court fees for fairness procedures.
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cess (Stage 2), the squeeze-out decision (Stage 3) and shareholder
litigation (Stage 4).

The game begins with the Buyer who decides at stage 1 whether
to make an offer to shareholders in order to take over the target
firm. If a bid is made, shareholders may either accept the offered
price and tender their shares or holdout and potentially benefit
from higher share prices if the takeover is successful. The game
ends if the Buyer fails to collect enough shares to assume corporate
control. If sufficient shares are tendered at stage 2, the takeover
is successful and the Buyer may decide if he wants to squeeze-
out the minority shareholders at stage 3. In case of a squeeze-out,
the Buyer pays a compensation to the minority shareholders for
collecting the remaining shares. Minority shareholders may accept
this payout price, or move to court for price fairness procedures at
stage 4. The court then decides the case in favor of the Buyer with
the exogenous probability A.

4.2. From court to takeover bids

In this sequential takeover game with complete information, the
Buyer makes a profit-maximizing bid to take over the target. In the
following, we describe the reasoning of the Buyer and sharehold-
ers throughout the game. The optimal bid is then determined via
backward induction.?* Thus, our analysis begins at stage 4.

At stage 4, the shareholder S; considers the squeeze-out price
ps of the Buyer. A rational shareholder will legally challenge the
‘fairness’ of the offer and litigate only if the expected gains from
court procedures ¢t are positive, ¢t > 0.25 Note that such price
fairness procedures generally do neither contest the squeeze-out
itself nor stall the transfer of the offered squeeze-out price ps to
shareholder S;. When entering litigation, only the fairness of the
payout price is put under judicial scrutiny, which may lead to an
additional payment to shareholders if the court regards the initial
offer as too low. The shareholder pays the litigation costs L upfront.
The shareholder’s payoff from litigation 772 can be defined as

S
(1-A)(qv1 —ps)
A+

We stylize price fairness procedures as follows: if the court believes
the shareholder to have a righteous claim, it will discard the
squeeze-out price of the Buyer and enforce the ‘fair’ compensa-
tion, nvy. A potential court bias is common knowledge and captured
by 1. We assume that courts will generally attempt to determine
the true post-takeover value v, and market participants expect an
unbiased court (1 = 1) to enforce a price that equals the true share
value.?® A pro-shareholder court (n > 1), however, is biased in its
interpretation of ‘fairness’ and will enforce higher compensations.
A pro-buyer court (n < 1) will be expected to stipulate lower pay-
ments. The shareholders win fairness procedures with probability
1 — A, and receive the present value of the difference between the
court-determined ‘fair’ price and the offered price.

At stage 3, the Buyer decides whether to squeeze-out minor-
ity shareholders and, in that case, what price should be offered as
compensation.

Concerning the offered price: the Buyer knows that sharehold-
ers have no incentive to litigate when the squeeze-out price ps
equals the expected net value of litigation to shareholders, i.e. their

= L (1)

24 Finite games of complete information are solved via backward induction, see
Fudenberg and Tirole (1999), p. 72.

25 We treat the less frequent ‘action of avoidance’, where the shareholder contests
the legitimacy of the squeeze-out, in section 4.4.

26 This is not always the case. For example, in appraisal proceedings under
Delaware law, the court determines the fair value “exclusive of any element of value
arising from the accomplishment or expectation of the merger” (§ 262h DGCL), i.e.
a value that represents the pre-bid price vg.
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Fig. 1. Extensive form of the takeover game.

reservation price. In other words, the expected gains from litiga-
tion for shareholders then fall to ng‘L =0, and it does not pay off to
contest the squeeze-out offer. Using (1), we thus find the minimum

squeeze-out price to avoid litigation with

1+n)'L
% =DMIN (2)

bs =z vy —
27 Trivially, the squeeze-out price increases in the courts’ evaluation
of a ‘fair’ stock price. It is also straightforward that litigation costs L
28 expected case disposition time T, time preference of sharehold-
ers r, a pro-buyer bias (7 < 1) of the court, and the probability of
a success for the Buyer in court A reduce the required minimum
offer. Inequality (2) also shows that corporate Buyers can obtain a
minimum offer below the post-takeover share value, ps < vy, if the
litigation costs for shareholders are sufficiently high.2°
Concerning the decision to launch the squeeze-out: The Buyer
will choose a squeeze-out, if the value gained from complete control
exceeds the additional buy-out costs of the Buyer, now holding X >
kN shares after the tender offer. As shareholders will anticipate
that only profitable squeeze-outs are executed by the Buyer, the
squeeze-out can only serve as a credible threat to shareholders and
thereby eliminate the free-riding problem (at stage 2), if and only
if it is indeed in the interest of the Buyer at stage 3 to push for
the squeeze-out once he learns that the takeover was successful.
Thus, a credible squeeze-out®? requires the condition V, — 11X >
(N — X)ps + Cs to be fulfilled. Solved for ps, the paid squeeze-out
price that is profitable for the buyer cannot exceed pyax with

(v )X -GCs _

N_X Pmax (3)

Ps =V2+

Clearly, the upper threshold pyjax decreases if procedural takeover
costs Cs are high or if there is little or no added value of complete
control (v ~ v1). Only if pyax < puin, however, does it become too
costly to buy out the remaining shareholders. Otherwise, the Buyer
sets a credible and profit-maximizing squeeze-out price ps with
Ds = PMIN < Pmax and litigation is avoided with certainty.

27 Lower offers (Ps < Pyyy ) fail to rule out costly shareholder litigation, even though
the squeeze-out itself may be credible. We will show later that if shareholders can
expect to increase profits from holding out (and litigating), then the free-riding
problem reoccurs, and takeovers may not be successful at stage 2.

28 The British fee-shifting rule (‘the winner takes all’) would increase the effective
settlement payment by L.

29 If the shareholder is risk-averse, an even lower offer Ps is sufficient as the share-
holder prefers the certain payment to the uncertain gains from litigation.

30 Credibility may not be an issue under a legal regime which requires a corporate
buyer to announce any intended squeeze-out offer during the tender phase, and then
the buyer is bound by law to this offer. However, this does not change the economic
reasoning here, as a squeeze-out will only be considered if the buyer expects it to
be profitable, thus ps < E(pmax) holds.

At stage 2, shareholders accept or reject the tender price offer
pr. In the following, we only focus on tender prices in the range
Vg < pr < V7. It is easy to see that lower tender prices will never
succeed, and higher tender prices will typically lead to a suc-
cessful but very costly takeover.?! We call it a free-rider-problem
in the tradition of GRossMAN and HART (1980)°2, if each individ-
ual shareholder is better off holding out when takeover success
is expected with certainty. In our model, the decision to tender
is a (weakly) dominant strategy for shareholders if and only if
the tender price is never below the expected squeeze-out price,
pr > E(ps),>® and squeeze-outs are credible: if shareholders expect
a successful takeover, holding out and rejecting the offer does not
lead to an expected payment higher than pr. If shareholders expect
the takeover to fail, accepting the tender offer is always better than
holding out and being stuck with vg. Thus, squeeze-out procedures
in our game allow a (weak) subgame-perfect Nash-equilibrium in
pure strategies where all shareholders tender, and the takeover
occurs with certainty.>*

The free-rider-problem is restored, however, if the tender price
is below the expected outcome of a squeeze-out, pr < E(ps). Then,
shareholders who expect a successful takeover are better off reject-
ing the offer and waiting for the squeeze-out payment (and possible
court appraisal). In this case, there is no Nash-equilibrium in pure
strategies. Equilibria in mixed strategies exist and takeovers still
occur with positive probability (see corollary 2).

At stage 1, the Buyer decides whether to take over the target
firm. If he decides to make a bid, he chooses the tender price that
maximizes his expected payoff 7g. This payoff is defined by the
value of complete control V; less total takeover costs, which are
the sum of the expenses for buying shares and transaction costs
for bidding and squeeze-out procedures. The Buyer will bid for the
target if the following condition holds for his payoff at stage 1, n;.
with

7y = Va2 = Xpr — (N = X)ps — Cs — C > 0 (4)

Given (4) holds, any price scheme with pr = E(ps) achieves the
takeover. Lower tender offers restore the free-rider-problem and
create the risk of failure, and higher tender offers only increase

31 Note that costless ‘price fairness’ procedures in pro-shareholder courts may
increase the reservation price of shareholders above the post-takeover value.

32 Burkart and Lee (2018) describe this behavior of shareholders as ‘ex-ante’-free-
riding in contrast to ‘ex-post’-free-riding where shareholders do not actively take
part in the governance of the firm.

33 Gomes (2012) demonstrates that ‘coercive’ offers, i.e. offers where the squeeze-
out price is below the tender offer price, are ineffectual because arbitrage traders
can accumulate enough shares to prevent the buyer from reaching the squeeze-out
threshold.

34 without squeeze-outs, only equilibria in mixed strategies exist, and takeover
success is not certain.
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takeover costs. While we assume that Buyer and shareholders form
rational expectations, one might consider the impact of diverging
party beliefs: if the Buyer or potential minority shareholders are
more pessimistic about the prospect of winning in court than a
rational decision-maker would be, then c.p. the optimal tender offer
will be accepted and the takeover still succeeds. If at least one of
the parties is overly optimistic about the outcome of trial, then
c.p. some tender offers will be rejected, there will be litigation and
takeovers fail with positive probability.

4.3. The optimal bid

We summarize:

Corollary 1. (i) Any tender offer that fulfils pr = ps = pvin < Pmax
ensures a complete takeover with certainty. (ii) This tender price is
the profit-maximizing offer from the Buyer to achieve the takeover
with certainty.

In order to achieve a certain takeover of the target, the buyer
chooses the price schemepr = ps = pynv. Using (2) and (4), a
takeover will be profitable if V, — ( nvy — % N—-Cs—Cg >
0. We find that socially desirable takeovers will thus be exe-
cuted under squeeze-out litigation if V, + %L >n-Vi+Cs+
Cp holds. Though this is not a necessary condition, it is straightfor-
ward that efficient takeovers are more likely to occur even under
shareholder litigation if the private value of complete control over
the target is high for the Buyer. In addition, sizeable costs of lit-
igation, lengthy court procedures or lower transaction costs are
disadvantageous for shareholders and allow the favorable takeover.
Low litigation fees for shareholders and pro-shareholder courts,
however, may turn some efficient takeovers not profitable for the
buyer, and potentially produce an inefficiency.?> Without an added
value of complete control (v, = v1), complete takeovers under low
court fees will then be undesirable for the Buyer.

Buyers may increase their profits in a takeover if they are willing
to accept potential failure in the tendering phase. For this, buy-
ers choose a tender offer that is below the reservation price of
shareholders, which reduces the buyer’s expenses. However, this
lower price is insufficient to eliminate the free-riding dilemma,
and thus the takeover may fail with some probability. We call
this the gambling offer. In this case, buyers tolerate the free-riding
problem of shareholders in order to reduce takeover costs, and
gamble that a lower bid, pr < ps, will still be successful. For an
equilibrium in mixed strategies, all shareholders must be indiffer-
ent between tendering and holding out. We concentrate on the
focal solution where all shareholders tender with probability t
with 0 < t < 1, and takeovers occur with probability P(t). Thus, t
must satisfy (1 — P(t))(pr — vo) — P(t) (ps — pr) = 0. Solved for P(t),
takeovers occur with probability P(t) = gg:zg, and 0 < P(t) < 1
holds for pr < ps. Any reduction of the tender offer pr below the
squeeze-out price ps will thereby also reduce the probability of
success. We thus have the following corollary:

Corollary 2. For any tender offer pr < ps=pmnN < Pmax,
takeovers occur with a probability less than one.

So far, our results demonstrate that squeeze-out litigation (i.e.
price fairness procedures) primarily induces some redistribution of
social gains to shareholders, as intended by shareholder protection
laws. From this perspective, the risk of litigation induces higher
(tender) offers to avoid free-riding shareholders. This restricts the

35 The buyer may still become the majority shareholder of the target, and thereby
increase its efficiency. However, without squeeze-outs, the free-riding-problem
unfolds and takeovers occur with a probability lower than one.
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occurrence of some efficient takeovers, and thus potentially pro-
duces an allocative inefficiency. However, we find that squeeze-out
litigation does not restore the free-riding problem per se (in con-
trast to Mueller and Panunzi, 2004, p. 25; Burkart and Lee, 2018, p.
20): Buyers may choose bids below the post-takeover value and
successfully make tendering the (weakly) dominant strategy of
shareholders. In other words, we demonstrate that the underly-
ing incentive compatibility mechanism of squeeze-out procedures
is not destroyed by litigation, and allows for certain success. The
common observation that some takeovers actually fail can be well
explained, however, as maximizing buyers are tempted to toler-
ate some free-riding in order to further increase profits. Given that
the redistribution of takeover gains is not desirable to buyers, we
would c.p. expect more gambling offers and a higher risk of failure
when shareholder protection rights are expanded by legislators.

From an efficiency perspective, a more serious constraint to
takeovers than litigation (“the legal risk”) is the application of dif-
ferent thresholds for majority control and initiating squeeze-out
procedures: if, for example, a raider may assume effective control
of a corporation when he collects more than fifty percent of the
shares, but squeeze-out laws require a ninety percent majority, the
free-rider-problem manifests again.

Corollary 3. For two distinct legal thresholds for the ratio of
acquired shares, kq (for takeovers) and k; (for squeeze-outs), with
k; > kq, any tender offer pr < vy implies (i) that takeovers fail with
a positive probability and (ii) that the risk of failure increases in the
gap between k; and k;.

In this two-threshold scenario, shareholders have an incentive
to holdout if they believe that enough shares are tendered for the
takeover to be successful but not enough for the squeeze-out, in
line with prior results of Dalkir et al. (2018). As a consequence,
there exists no equilibrium in pure strategies for any takeover offer
that is below the post-takeover firm value, and efficient takeovers
always occur with a probability smaller than one.3° In other words,
while the introduction of squeeze-out procedures helps to over-
come the free-riding problem in takeovers, the use of two different
thresholds at least partly restores it. The more restrictive the legis-
lator is on the requirements for a squeeze-out, i.e. the more unlikely
itis that the result of the tendering process meets these criteria, the
lower is the desirable incentive effect of squeeze-outs on tendering
shareholders in the mixed strategy equilibrium.

4.4. The action of avoidance

While we put the focus on the more widespread ‘price fairness’-
litigation by shareholders, our approach also holds for ‘action of
avoidance’-procedures, i.e. shareholders contest the legitimacy of
the squeeze-out and seek its nullification. Overall, such ‘action of
avoidance’-procedures rarely lead to a revocation of the squeeze-
out(see,e.g., Adersetal., 2016; Crocietal.,2017), butinduce similar
settlement bargaining between the Buyer and litigating sharehold-
ers. As a major procedural difference, a shareholder who contests
the squeeze-out itself is not entitled to the compensation payment
while court proceedings are still ongoing. At stage 4, the litigat-

ing shareholder then expects the payoffJT;”' = W — L.If the
Buyer prevails in court, the offer ps is enforced, otherwise the lit-

igating shareholder keeps his share with its post-takeover value
v1. Applying backward induction, we again derive the minimum
(A= —(1+n)'L

offer, which then gives pyyy = T

. All others equal, this

36 Such restrictive squeeze-out laws are still preferable to laws which generally
prohibit squeeze-outs. The case of separate thresholds for assuming control and
initiating a squeeze-out is analyzed in the Annex A2.
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payment is clearly lower than the minimum offer (2) under ‘price
fairness’ procedures. Thus, the ‘action of avoidance’ can be consid-
ered less restrictive for Buyers. Supporting this theoretical insight,
Croci et al. (2017) provide empirical evidence that the ‘action of
avoidance’ leads to significantly lower gains for shareholders than
‘price fairness procedures’.

5. Application: judicial fairness review in Germany

In the following, we will use our takeover model to illustrate the
economic reasoning behind a major turn in German jurisdiction on
the judicial review of shareholder compensation.

5.1. German jurisdiction on shareholder compensation

In case of litigation, courts have to determine the fair com-
pensation of shareholders without knowing the true firm value.
Until 1999, German courts deemed it inappropriate to consider
stock prices as a proxy for the fair market value of the firm. This
view changed fundamentally in 1999 when the German Constitu-
tional Court (see BVerfG 1 BVR 1613/94 [1999]) assessed this judicial
practice to violate the constitutionally protected property rights
of shareholders. Since then, appellate courts developed different
approaches to use stock prices as proxy for fair compensation,
ranging from the specific share price at the day of the general share-
holder’s assembly (see OLG Diisseldorf ZIP 2000, 1525 [2000]) to
the average share price over a period of about 8 months (see OLG
Stuttgart 4W 15/98 [2000]). In 2001, the Federal Supreme Court
eventually established two major principles, these were the close
connection of the reference price by courts to the actual execution
of squeeze-out procedures, typically taking the day of the general
assembly’s decision on the squeeze-out as reference date, and the
calculation of the average share price over the preceding three-
month period (see BGH I ZB 15/00 [2001]). This approach was
meant to guarantee the connection to the actual transfer of owner-
ship, but limit the effect of stock price volatility on the determined
compensation.

In July 2010, the Federal Supreme Court changed its jurisdiction
and ruled the three-month reference period to end already at the
day of the announcement of squeeze-out procedures (see BGH Il ZB
18/09 [2010]).

5.2. Stock prices as judicial proxy

Let the target be a listed firm. We apply the well-established
efficient market hypothesis (see Samuelson, 1965; Fama, 1970;
Rubinstein, 2001; Malkiel, 2005, and Yen and Lee, 2008) to describe
the development of the target’s share price at the stock market.
Before the takeover at stage 1, the share price z equals the ex-ante
firm value, z! = vg. At stage 4, the share price equals the post-
takeover value z4T0 = y, if the takeover was successful, and zF = v,
in case of a failure. In between, we stylize the share price as a ran-
dom variable with Z if the market believes in the success of the
takeover, and specify z = vy otherwise. For simplicity, assume that
there are only three realizations of the share priceZ: it can be higher,
lower or equal to the true post takeover value.>” We specify that
Z = vy occurs with probability(1 — p). The higher stock pricez, with
Z =171 +d, and the lower stock price z, with z = v; — d, are equidis-

tant from v; and are realized with symmetric probability g. Thus,
d can be interpreted as the average deviation from the expectancy

37 One could also assume the stock price to be normally distributed around the
mean value v;. Even though the results are qualitatively similar, this complicates
the analysis. Thus, we apply the described simplification.
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value, and E(Z) = v; applies. We assume that all this is known to the
informed parties of the takeover, the Buyer and the target’s share-
holders. Only the court, as the external enforcement agency, does
not know the true firm value, but observes the stock market price.

5.3. Shifting the reference period prior to the squeeze-out
announcement

At first, imagine the reference period includes a certain amount
of time after the public squeeze-out announcement, i.e. the time
period between the public offer and the general assembly’s deci-
sion. Then, the court will observe the realization of the share
value after the squeeze-out price is set by the Buyer at stage 3.38
Given the success of the takeover and the squeeze-out, the deci-
sion to litigate by minority shareholders is then also based on the
observed realization of the stock priceZ. For example, when the high
stock price Z is realized, then minority shareholders can expect to

extract from court proceduresE (7¢'Z) = ps — L+ %

In order to evade costly litigation and legal uncertainty, the Buyer
should clearly offer ps > 7! as before.

As the Buyer has to set the squeeze-out price before the realiza-
tion of Z is observed, he is unable to rule out shareholder litigation
without increasing the payout priceps. More specifically, the previ-
ously minimum payout offer (2) will prove insufficient whenever
Z=2zis observed and lead to costly shareholder litigation with
probablhty . Any higher payout price increases takeover costs
due to the mcreased payment. Any lower payout price increases
takeover costs due to increased litigation. Furthermore, any pay-

ment that falls short of the high stock price, ps < nz — (”r);

effectively restores the free-riding dilemma. Then, holding out and
waiting for the realization of Z is preferable to tendering for share-
holders if the takeover is deemed certain.

Consequently, a judicial routine that refers to the development
of the stock price after the squeeze-out announcement of the Buyer
incentivizes shareholders to wait for the realization of the stock
price.?® Such procedures increase c.p. the risk of a failed takeover
or require higher payout offers from the Buyer. Marginal takeovers
are potentially discouraged under this judicial regime. Note that
the inefficiency is caused only by the information disadvantage of
the first-mover, the Buyer, about the enforced stock price by courts.

Our findings suggest that the change in jurisdiction of the Ger-
man Federal Court in 2010 corrected this inefficiency. In the words
of the court, “the value, based on the three-month period before the
general assembly, is neither known nor predictable at that time.
It cannot be used to determine the payment offer for compensa-
tion [..]” (BGH 11 ZB 18/09, p.13 [2010]). The legal reasoning of the
German Federal Court acknowledged the informational disadvan-
tage of the first-moving buyer under the previous judicial practice,
and thus changed its jurisdiction. By shifting the reference period
prior to the squeeze-out announcement, both decision-makers, the
Buyer and shareholders, have symmetric information about the
potential reference price of the court when it comes to squeeze-out
procedures.

6. Conclusion

An efficient legal system should encourage value-improving
takeovers of firms. Against this background, we apply a sequential

38 This broadly reflects the earlier German jurisdiction of a reference period of three
months before the day of the shareholder resolution that approves the squeeze-out
(see above).

39 Note that we derive this finding under the assumption of efficient financial mar-
kets. The incentive to holdout may be even higher if shareholders engage in strategic
trading to further increase the stock price.



M. Broere and R. Christmann

takeover game with a corporate buyer and atomistic sharehold-
ers of a target firm to analyze the potential conflict between the
incentive mechanism of squeeze-outs in public takeover bids and
shareholder litigation.

We show that in theory, despite the risk of litigation, the buyer
is able to achieve the complete takeover of the target and acquire
some part of the takeover gains. For this, a rational buyer has
to anticipate the expected value of litigation to minority share-
holders from the beginning, and then make a tender offer that is
below the post-takeover stock value but equal to the reservation
price of shareholders. While a judicial price fairness review clearly
increases this price offer above the pre-takeover stock value, thus
making the takeover costlier to the buyer, it does not restore the
free-riding problem: an equilibrium in pure strategies exists where
the buyer offers the expected outcome of litigation to shareholders,
and all shareholders tender. In other words, the risk of share-
holder litigation requires a higher (minimum) offer from the buyer
to incentivize tendering and thus avoid the free-riding problem.
Lengthy court procedures and a high time preference of sharehold-
ers work in favor of the buyer and lower this minimum offer, while
pro-shareholder courts imply a higher price offer and thus higher
takeover costs. This implication generally holds for the two stan-
dard legal remedies of shareholders, the ‘action of avoidance’ and
‘price fairness’ review, though the former shows a lower impact on
the buyer’s minimum offer.

Even though shareholder litigation does not contradict the
incentive compatibility mechanism of squeeze-outs, several con-
siderations may explain the common observation of litigation and
takeover failure.

First, the existence of relevant litigation costs to shareholders
enables buyers to limit the costly increase in takeover premiums in
order to incentivize tendering. Given the potential costs of litiga-
tion and the risk of losing in court, shareholders will be willing to
accept some reduction in the offered payout price. Particularly in
pro-shareholder courts, buyers can only succeed at paying below
post-takeover stock prices when litigation costs are sizeable. Any
mechanism that reduces litigation costs for shareholders, such as
class action procedures, thus implies a higher tender offer from
the buyer to keep shareholders from free-riding. As a consequence,
some buyers might find it preferable to tolerate this free-riding
behavior, accept a positive risk of failure, and keep the tender
offer low. In this regard, rational buyers gamble as they trade the
increased risk of failure against the lower takeover costs in the
tendering phase.

Second, the existence of two different legal thresholds for
corporate control and the feasibility of squeeze-out procedures
effectively restores the free-riding dilemma. Whereas a similar
result by Gomes (2012) relies on the assumption of increased
bargaining power of arbitrageurs, we show in a model with atom-
istic, hence powerless shareholders that the free-riding problem is
caused simply by the mere existence of two different legal thresh-
olds. In this case, shareholders may speculate that the takeover
succeeds without meeting the higher threshold of the squeeze-out
which would make holding out the dominant strategy. Conse-
quently, the more rigid the threshold for squeeze-outs is, the
stronger the free-riding problem resurfaces. As the use of two dis-
tinct thresholds is particularly widespread in European takeover
laws, this creates a major inefficiency in squeeze-out procedures.
Lawmakers should consider applying a one-threshold approach.
The recently increased use of tender offers with subsequent
squeeze-outs after the removal of such a second, supermajority
threshold for takeovers under US Delaware law clearly supports
this finding.

Third, an additional limitation lies in the judicial evaluation of
the firm value. Such an evaluation often uses stock prices as a refer-
ence for the fair value, but significant fluctuations during takeovers
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create uncertainty to buyers. Exemplified by the change in jurisdic-
tion of the German Federal Court, it appears reasonable that courts
apply a reference period of the firm’s stock price that ends prior
to the announcement of the squeeze-out decision. Otherwise, the
buyer has an informational disadvantage when defining the payout
price and this would cause either higher takeover costs or a higher
probability of failure.

Appendix A.
Proof of Corollary 1

(i) A takeover with certainty requires that there is no free-riding
problem. First, a price p < pyax ensures that the squeeze-out is
credible. Second, the price p = pyy is the lowest price that rules
out litigation. Any lower price will incentivize shareholders
to holdout and legally challenge the ‘fairness’ of the payment,
which puts the takeover at risk. Third, any price p7 that fulfills
pr > E(Ps) makes tendering at least as preferable for sharehold-
ers as holding out.

(ii) Consider an alternative price scheme [pr=ps+ Ap; ps < Pmax]
with Ap>0. Again, this price set achieves a certain takeover.
However, incentive compatibility only requires the condition
Pr > Ps to be binding. Thus, takeover costs are higher by ApX.
For any Ap<0, tendering is no more a dominant shareholder
strategy and takeovers fail with positive probability.

Proof of Corollary 3

Assume two legal thresholds, k1 and k;: the threshold k; defines
the ratio of shares required for obtaining majority control of a
firm. Threshold k, defines the required ratio of shares for start-
ing squeeze-out procedures, with k, > k;. For simplicity, the Buyer
makes the offer Pr = Ps. There is no equilibrium in pure strategies:
Given that a shareholder expects k, > k > k1, that is, the takeover is
successful but a squeeze-out is not possible, it is best not to ten-
der. For expectations of k < kq, tender is preferable as the takeover
is expected to fail. For k>k,, the decision to tender is irrelevant
for shareholder payoffs. For an equilibrium in mixed strategies,
shareholders must be indifferent between tendering and holding
out. We concentrate on the focal solution and assume that all
shareholders tender with probability t. Let F(x, y, z) be the Bino-
mial distribution function with x trials, probability of success y,
and no more of z trials to be successful, then the probability of a
successful takeover is determined by P; (t) =1 - F(N, t,kyN — 1) =
ZjN:kle!(,Q’ﬁﬂu — N Trivially Po(£)=1 — F(N,t, kN — 1) <Py ()
holds, which implies that a takeover is strictly more likely than a
takeover with a subsequent squeeze-out. Shareholders are indif-
ferent if the gains of tendering equal the loss of tendering,
(1 —=P1(t))(pr — vo) — (P1(t) — Py(t))(v1 — Pr)=0.Solving for the prob-
ability of a takeover, we find P; (t) = % < 1. We
know that P;(t) and P,(t) increase monotonically in the interval
(0,1). This implies that the existence of squeeze-out procedures
increases the probability of a takeover for any P, > 0. However, the
higher c.p. the legal threshold for squeeze-out procedures, k, the
lower P, and the lower the positive impact on the probability of
successful takeovers. Note that this result equals the solution of
BEBCHUCK (1989, p. 175) for the case P, =0. If k; =k;, then P; =P;.
Thus, tendering is the dominant strategy and takeovers are always
successful, P(t)=1. Also, for the case Pr = vq, no free-riding problem
exists and takeovers occur with certainty.
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The traditional literature on plea bargaining relies on prosecutors who are per-
fect Bayesian decision-makers, and on courts that can eventually verify the true
guilt of the defendant. In this paper, we introduce a limitedly rational prosecu-
tor who is biased in hindsight when evaluating new information. We find that
the influence of this behavioral bias on the established equilibria in the literature
largely depends on what kind of information causes the bias. Biased evaluation
of incriminating evidence may induce higher self-selection at the cost of more
wrongful convictions. A biased interpretation of observed deal rejections may
eliminate the semiseparating equilibrium.

Keywords: criminal procedure, plea bargaining, limited rationality, Bayesian
learning

JEL classification code: D83, D91, K14, K41

1 Introduction

Prosecutors are meant to solve crime and bring criminals to trial. A common el-
ement of criminal procedure, however, is the plea bargain between the prosecutor
and the defendant in which the latter pleads guilty to a reduced charge, and court
procedures are avoided. Such pretrial agreements are negotiated in the shadow of
the court’s jurisdiction, save resources, and eliminate the risk inherent in any trial.

* Leibniz School of Business, Hanover, Germany. I am thankful for comments and
suggestions made by participants during the German law-and-economics conference in
Ljubljana, the European law-and-economics conference in Milan, the Spanish law-and-
economics conference in Lleida, the workshop on the economics of litigation in Hamburg,
the Hamburg lectures in law and economics, the faculty meetings in Hanover and Magde-
burg, and the annual workshop of the board for institutional economics of the German
economic society in Potsdam.
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A major feature of plea bargaining is the revelation of hidden information. Even
though the prosecutor does not know the actual guilt of a suspect, guilty and inno-
cent defendants may show different reactions to a given plea offer. Thus, the plea-
bargaining mechanism can induce at least a partial separation between the guilty
and the innocent. In a game-theoretic approach, Baker and Mezzetti (2001) (hence-
forth, the BM model) find such a semiseparating equilibrium: some guilty defend-
ants reveal themselves and accept the plea bargain, while the remaining guilty and
all innocent defendants reject it and move to trial. In the world of this model, it is
the credible threat of the prosecutor to have the actual guilt verified by the court
that drives the self-selection process. As such bargained deals save court resources,
the high rate of plea deals in criminal procedures, particularly in the U.S., appears
socially favorable (see, e.g., Covey, 2009; Kim, 2010).

We think the traditional argument is unsatisfactory in two ways. First, it relies
on the assumption of an exogenous court system that is eventually capable of ver-
ifying the defendant’s true type with positive probability (see Baker and Mezzetti,
2001, p. 154). This implies that, when bargaining the deal with the defendant, the
prosecutor can rely on the court to serve as an “automatic verifier of last resort”
if bargaining fails. It appears questionable, however, to assume that the accuracy
of the court system is not affected by such plea deals. Particularly for adversarial
legal systems, it is the performance of the prosecutor and the defendant’s attor-
ney that determines the outcome of the litigation contest (see Tullock, 1975). As
a higher self-selection of guilty defendants leaves only the more uncertain cases
to be brought to trial, a rational prosecutor should become less confident once in
court. But what drives his effort to convict the defendant in court when in a mixed-
strategy equilibrium (as in the BM model), the prosecutor is made indifferent be-
tween charging the defendant and dropping the case?

Second, the obtained semiseparating equilibrium in the BM model is based
on the concept of a Bayesian prosecutor who correctly updates his beliefs when
observing new information. There has been a traditional debate among law-
and-economics scholars whether enforcement agents should be regarded as truly
Bayesian decision-makers (see Shavell, 1996, 1995; Schwartz, 1995). But how
does the socially favorable semiseparating equilibrium change when the prosecutor
is actually limitedly rational, thus not perfectly Bayesian?

Following the growing literature on limited rationality, we consider prosecutors
that tend to be biased when evaluating criminal cases in hindsight. According to
Wasserman, Lempert, and Hastie (1991, p. 30), hindsight bias is “a projection of
new knowledge into the past accompanied by a denial that the outcome informa-
tion has influenced judgments.” As a consequence, hindsight-biased agents tend to
believe more strongly in what they observe than a rational decision-maker would
do (see, e.g., Fischhoff, 1975, p. 288). For criminal procedure, this bias then may
inflate or degrade the confidence and bargaining power of prosecutors under uncer-
tainty. In contrast to the traditional literature, the welfare effects of plea bargaining
under hindsight bias become more ambiguous, and some previously established
equilibria may no longer exist.
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It is the aim of this paper to study the self-selection mechanism of plea bar-
gaining when prosecutors are not perfect Bayesian decision-makers. We extend the
BM framework model by introducing the adversarial nature of courts through a
litigation tournament. Moreover, prosecutors are biased in hindsight when observ-
ing the rejection of plea deals and when examining new evidence in the case. We
show that the influence of hindsight bias on equilibrium depends on what kind of
information caused the biased Bayesian updating. In this regard, we provide the
first formal analysis of prosecution under hindsight bias, and derive implications
for the efficiency of plea bargaining and legal policy.

The paper is organized as follows: Section 2 reviews the related literature. In
section 3, the basic framework of the prosecution game is introduced. Section 4
analyzes the prosecution game when adversarial litigation is seen as a contest. Sec-
tion 5 presents our concept of hindsight bias and shows how the equilibria of the
BM model are affected. Section 6 discusses the main contribution for legal policy,
and section 7 concludes.

2 Related Literature

A major strand of the law-and-economics literature on the plea-bargaining mech-
anism has studied its use as a screening device to distinguish between guilty and
innocent defendants (see, e.g., Grossman and Katz, 1983; Reinganum, 1988; Koba-
yashi and Lott, 1996). In this perspective, the prosecutor’s plea offer could induce
an efficiency-enhancing self-selection process where the guilty defendants accept
the bargain and the innocent defendants reject it.

This basic screening model was particularly challenged by Baker and Mezzetti
(2001). The authors pointed out that the threat of the prosecutor to move to court
whenever bargaining fails is not credible, as in equilibrium only innocent defend-
ants were expected to reject the plea offer. Given exogenous verification in court,
the authors demonstrated that plea bargaining still induces a desirable semisepa-
rating solution where some guilty defendants accept the bargain and all remain-
ing defendants reject it. Since then, some scholars have addressed this commit-
ment problem more closely. Kim (2010) finds that the semiseparating equilibrium
does not rely on credible prosecutorial investigations ex post, but requires only
exogenous verification by courts. Franzoni (1999) concludes that endogenous in-
vestigative effort by the prosecutor leads to a dilution of deterrence through plea
bargaining, which increases the level of crime. A similar solution is also obtained
for endogenous jury decisions by Bjerk (2007), who finds lower equilibrium sanc-
tions. Moreover, Bar-Gill and Ben-Shahar (2009) indicate that even though, given
his budget constraint, the prosecutor can never credibly commit to charge all de-
fendants, the collective refusal of the defendants resembles a public-good game,
and fails.

Further challenges to the screening model have emerged from the field of psy-
chology and behavioral economics. While the basic theory requires a perfectly ra-
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tional economic agent who correctly interprets observed behavior, empirical and
experimental research has revealed several constraints on human decision-making,
and has developed alternative concepts of limited rationality to capture these ef-
fects.! Concerning the plea-bargaining mechanism, several authors suggest distinct
biases that may distort the behavior of the prosecutor, such as overconfidence, de-
nial, discounting of future costs, and the sunk-cost fallacy. According to Bibas
(2004), the framing of the plea-bargaining situation leads to diverging behavior:
the gain-framed prosecutor will be less risk-taking and less aggressive than the
loss-framed defendant. Furthermore, the author speculates about a relevant anchor-
ing effect of the initial plea offer, as the initial offer typically serves as a reference
for the subsequent negotiations. Burke (2007) acknowledges that selective infor-
mation can amplify an a priori opinion, thus inflating the prosecutor’s beliefs about
the strength of the case.

Interestingly, researchers show a remarkable consensus that hindsight bias® in
particular poses a substantial problem in the correct interpretation of evidence by
the prosecutor (see, among others, Bibas, 2004; Burke, 2007; Garoupa, 2012). Ex-
perimental evidence on a bias in hindsight dates back to Fischhoff (1975) and
Fischhoff and Beyth (1975), who were the first to demonstrate that ex post reports
influenced how likely people believed an event would take place ex ante. Since
then, hundreds of studies inside and outside the lab have confirmed the occurrence
of flawed memory, unjustified confidence, and exaggerated performance evaluation
by a third party when agents act under uncertainty and observe ex post informa-
tion (among others, see Christensen-Szalanski and Willham, 1991; Glaser, Langer,
and Weber, 2005; Studdert et al., 2005). For criminal procedure, the occurrence of
hindsight bias can have different effects: (i) The prosecutor may subconsciously
adjust his ex ante belief and doubts about the defendant’s guilt to fit the observed
evidence (“memory distortion”). (ii)) When losing or winning a trial, the prosecu-
tor may falsely believe ex post that he anticipated this outcome all along, and is
surprised that others did not (‘“knew-it-all-along effect”). (iii) When evaluating the
defendant’s guilt, the prosecutor has the advantage of knowing the outcome and all
consequences of the defendant’s action with certainty, while the defendant did not
when committing the criminal act (“outcome effect”).

Frequent studies also analyze the nexus between hindsight bias and learning
from experience. Biais and Weber (2009) show that hindsight-biased traders in
financial markets will underestimate volatility, which results in inefficient port-

! For example, behavioral economists studied the use of different heuristics and the
resulting biases. A more realistic model of human decision-making was proposed by
prospect theory (see, e.g., Kahneman and Tversky, 1984).

2 Hindsight bias is to be distinguished from other behavioral biases, even though some
symptoms appear similar. Overconfidence implies that an agent believes himself more ca-
pable than the average individual. Confirmation bias describes the unconscious selection
of information in a way that is always in line with the agent’s ex ante beliefs. Hindsight
bias distorts the memory of the agent’s ex ante beliefs in a way to be in line with the
observed outcome.
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folio choices. Less biased traders show better investment performance and are more
likely to be the top earners among their peers. Madardsz (2012) studies information
projection where a person misperceives the distribution of information, i.e., to what
degree their information is shared with others. In that case, agents overly attribute
observed divergent outcomes to differences in the other person’s characteristics,
and tend to underestimate uncertainty.

Previous research has so far established crucial determinants for the efficiency
of the plea-bargaining mechanism. It is the scope of this paper to study prosecutor
behavior when adversarial courts are described as a litigation contest, and to pro-
vide a first formal analysis of the effects of limited rationality, exemplified by the
hindsight bias, on the efficiency of plea bargaining.

3 Model

In the following, we extend the framework exemplified by Baker and Mezzetti
(2001). In our model, the probability of a correct court decision is determined
through a litigation contest, and (rational) agents cannot rely on the court to serve
as an “automatic verifier of last resort.” Hence, we drop the BM assumption of an
exogenous court system to verify the defendant’s true type at the end of the game
with positive probability (see Baker and Mezzetti, 2001, p. 154).

Consider the legal process as a game with two players, the prosecutor (P) and
the defendant (D). The defendant can be either guilty of a crime, G, or innocent, /.
The type of the defendant is exogenously specified by nature (N) at the beginning
of the game, and only the defendant knows his true type. The ex ante probability
of a guilty defendant is denoted by ¢, and is common knowledge. The level of ¢
can be interpreted as the capability of the police force to present guilty suspects to
the prosecutorial office. Information asymmetry exists in that the prosecutor does
not know for certain the true type of the defendant. Thus, the prosecutor has to
form (rational) beliefs about the defendant’s type throughout the game. All other
information is common knowledge.

The defendant is accused of committing the crime X, with X representing the
harm to society. Given a conviction, the defendant receives a utility of —X from
a homogeneous sanction, and zero otherwise. The convicted defendant’s disutility
can be interpreted as prison time or a monetary penalty.

The prosecutor maximizes his expected-utility function, based on his beliefs. He
receives a utility of X if the guilty defendant is convicted and a utility of —b X, with
b > 0, if an innocent defendant is sentenced. The prosecutor receives a utility of
zero if the innocent defendant is set free, but a utility of —d X, with d > 0, if a guilty
defendant is wrongly released. Consequently, the prosecutor (and society) is inter-
ested in punishing criminals and setting free innocent individuals. The variable b
captures the relative severity of wrongful convictions, and the variable d describes
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the relative effect of wrongful acquittals.® Furthermore, the prosecutor receives a
utility of —c X, with 1 > ¢ > 0, if he loses a case in court. This disutility can be in-
terpreted as the damage to the prosecutor’s reputation whenever he loses a case he
decided to bring to court. The reputational loss is contingent on the severity of the
crime, as we believe the prosecutor’s reputation is more affected by the outcome
of a severe case, such as murder or rape, than by minor offenses.* Both players are
assumed to be risk-neutral and to maximize their expected utility.

In order to capture major institutional features of adversary legal systems, we as-
sert that the prosecutor has complete bargaining power.” Thus, the prosecutor can
make a take-it-or-leave it plea offer ¢ with ¢ > 0 to the defendant. Furthermore, as
the court has no inquisitorial authority and cannot generate evidence on its own,
we stylize litigation in adversary courts in the tradition of Tullock (1975) as rent-
seeking games. In other words, litigation resembles a “trial by battle” (Tullock,
1975, p. 746, emphasis added), and the probability of winning in court is deter-
mined by the relative efforts of the litigants. At the last stage of the game, we thus
apply a sequential litigation contest where the prosecutor acts as a first-mover. We
believe that this is more appropriate for capturing the nature of criminal procedures
where the prosecutor brings the charge and the defendant responds to these allega-
tions.® This approach allows us to clarify the nature of the adversarial legal doctrine
in our model, even though most adversarial legal systems show some inquisitorial
elements, such as the (limited) discretion of the judge to discard evidence, reject
motions, or advise during an interrogation.

The noncooperative prosecution game consists of four stages as displayed in the
figure: the plea offer by the prosecutor (stage I), the reaction to the plea offer by the
defendant (stage II), the prosecutor’s decision to charge (stage III), and the litiga-
tion contest in court (stage IV). The outcomes Up, U,, and U; represent the utility
of the prosecutor, the guilty defendant, and the innocent defendant, respectively, at
the end of the game.

At the beginning of the game, nature (N) chooses the defendant’s type, which is
either guilty or innocent. At stage I, the prosecutor then offers a plea bargain ¢ to
the defendant, not knowing his true type. The defendant then can either accept the
bargain, which ends the game at stage II, or reject it. If the plea offer is rejected,
the game continues. The following investigations of the prosecutor then produce
an exogenous evidence signal s, which may reveal the innocence of the defendant
(signal s) with positive probability. At stage III, the prosecutor observes the rejec-

3 In Franzoni (1999, p. 514), erroneous convictions are excluded by assumption. This
effectively rules out the major obstacle to the prosecutor’s performance in court.

4 In the BM model, the authors propose a constant reputational cost for the prose-
cutor when losing in trial. We believe this to be unrealistic, as the severity of the crime
greatly affects the public interest in a given case and thus puts pressure on the prosecution
department.

> In adversary systems, prosecutors traditionally enjoy full discretion over the charge.
Furthermore, they are clearly the repeat players in criminal procedure.

6 Although we think the sequential contest is more convincing here, our results are
qualitatively unchanged for a simultaneous contest.
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Figure
Sequential Prosecution Game with Litigation Contest
(Type 11 error)
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tion of the plea offer and the evidence signal, and decides whether to bring the
case to court. If the case is dropped, the game ends. If the prosecutor charges, both
players enter the litigation contest (stage IV). Then the prosecutor as first-mover
can exert effort to convince the judge of the defendant’s guilt. The defendant then
responds to the accusations and exerts effort as second-mover in the litigation sub-
game to demonstrate his innocence. The relative efforts of the litigants then specify
the probability of success in court, and determine the respective outcomes Up, U,,
and U,.

4  Plea Bargaining with Litigation Contest

In this section, we present the implications for the BM framework when we apply
the litigation contest to verify the defendant’s true type at the end of the game.
The prosecutor’s strategy consists of a plea-bargain offer ¢, the decision to go to
trial when observing a rejection of the plea offer and the evidence signal s, and the
litigation effort in court. The defendant’s strategy, depending on his type, consists
of his reaction to a plea offer, and his effort in court.

4.1 The Stages of the Game
4.1.1 Stage I'V: The Court

The adversary court system is modeled as a Tullock (1975) rent-seeking game.
Both litigants, the prosecutor and the defendant, may exert costly effort to increase
their probability of winning the case. We designate the continuous litigant efforts
for the prosecutor and defendant as P and D, and specify P,D > 1. Thus, the
probability of winning the case for the prosecutor can be described by P /(P + D),
and the probability for the defendant by D/(P + D). That is, we assume the prob-
ability of prevailing in an adversarial court for a litigant to be determined only by

Digital copy - for author’s private use only - © Mohr Siebeck 2021



(2021) Prosecution and Conviction 411

the litigant’s effort relative to total effort.” For simplicity, marginal effort costs are
constant, equal, and set to one. This also implies, because P, D > 1, that each party
de facto faces a fixed litigation cost when entering the court.

The analysis requires a case separation: (i) the standard case — both parties ac-
tively seek to win in court (P,D > 1), (i1) the defendant does not actively defend
himself (P > 1, D = 1), (iii) the prosecutor does not pursue his charge in court
(P =1, D > 1), and (iv) both litigants remain inactive and the court is fully arbi-
trary (P, D = 1). In the following, we focus on the most relevant case, case (i).3

The defendant, as the second-mover in court, reacts to the effort of the prose-
cutor and chooses his optimal level of effort D to defend his case. The defendant
thus maximizes his utility function with respect to D, which yields his reaction
function, DX:

D
D* :arngelx[—X(l—m)—D] =—P++XP.

The defendant receives an expected disutility, dependent on the crime X, when
losing the case with probability 1— D/(P + D), and incurs effort costs D. Clearly,
his optimal reaction strictly increases with the severity of the crime, and will even-
tually decrease for high effort levels of the prosecutor. Note that D* > 1 always
holds in the standard case, case (i).

The prosecutor, as the first-mover in court, anticipates the optimal reaction of the
defendant and chooses his optimal level of effort P to prevail in court. As the pros-
ecutor does not know the defendant’s true type, he has to form (rational) beliefs u
about the defendant’s guilt. We specify the prosecutor’s belief as 1 (G|g,s), which
denotes the believed probability that the defendant is truly guilty (G), given the
observed rejection of the plea offer ¢ by the defendant and the observed evidence
signal s. Given the defendant’s behavior D* and his beliefs pu, the prosecutor’s
utility function U, (P) is defined by

P P
UP(P)=M(qu,S)[XP+DR—(C+d)X(1—P+DR)}
P

+(1 —M(G|q,s))|:(—b)X P fDR —cX(l ~7 +DR):| —P.

7 This assumption stresses the adversarial nature of the legal system. It also implies
that, in the case of equal effort of the litigants, the resulting probability of success would
be 50 percent. This specification could easily be altered to produce a higher probability
of winning for the prosecutor, capturing effects of further factual evidence, testimonies,
or superior prosecutor resources (see, e.g., Tullock, 1975, p. 752). However, our results
in equilibrium would be qualitatively unaffected.

8 Case (ii) simply allows the prosecutor to achieve a higher probability of winning,
case (iii) would hardly be litigated and implies a lower probability, and case (iv) only
yields a constant verification probability as in the traditional enforcement models. An
analysis of the remaining cases can be obtained from the author upon request.
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Maximizing with respect to P then yields the optimal effort of the prosecutor, P*,
with

(1) P* = argm}gx[Up(P)] = iX(,u(G|q,s)(1 +d+b)—b+c).

The prosecutor’s effort in court under uncertainty thus increases with the sever-
ity X of the crime, his belief p about the defendant’s guilt, and the expected loss
when losing the trial or when failing to convict a guilty defendant. His effort un-
der uncertainty decreases with increasing disutility from convicting an innocent
defendant.

The equilibrium strategies [P*; D] of the litigants in the court subgame then
produce the probability 7, (u) of success for the prosecutor, contingent on his be-
liefs u, as

@) T (1) = 5 (4(Glg.5)(1 +d +b)—b+0).

The prosecutor’s probability of winning the case in court under uncertainty thus in-
creases with his beliefs and the expected reputational costs of losing the trial, and
decreases with increasing disutility of a wrongful conviction. Clearly, information
asymmetry produces a strategic disadvantage for the prosecutor and plagues both
his effort and his chances in court. The more strongly the prosecutor believes the
defendant to be guilty, the more confidently he can pursue his charge and win the
case. Due to uncertainty in the courtroom, the prosecutor wins any given trial with a
positive probability, which may imply either a correct or a wrongful conviction. In
contrast to Baker and Mezzetti (2001), the specified court itself shows no positive
verifiability to distinguish between guilty and innocent defendants. Thus, our mod-
eled adversarial court totally relies on the behavior and capability of the prosecutor
to be welfare-improving.

4.1.2 Stage III: The Charge

The prosecutor observes two signals about the defendant’s type at stage III. First, he
learns that the plea offer ¢ was rejected. Second, he receives an exogenous evidence
signal s during the following investigations.

The generated evidence in the case produces a dichotomous signal s € {s;s}
about the defendant’s true type, with 5 suggesting that the defendant is potentially
guilty and s indicating an innocent defendant. For simplicity, we follow Baker
and Mezzetti (2001) and assume that the signal s reveals with certainty that the
defendant is actually innocent. In other words, the prosecutor interprets this sig-
nal as clear proof that the defendant cannot have committed the crime, such as
a watertight alibi. While a truly guilty defendant can never provide a rock-solid
proof of his innocence, the investigating prosecutor reveals such evidence for the
truly innocent defendant with positive probability, o. Accordingly, factual evidence
fails to show true innocence with probability 1 —o. We specify prob(s|G) = 0 and
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o = prob(s|/) > 0. We regard o as the quality of the generated evidence signal,
which can be affected by prosecutorial resources and power, procedural rules, pre-
vious investigations by the police, and the nature of the crime.

Based on his updated beliefs, the prosecutor now decides to charge the defendant
with probability 6(q,s) for a given rejection of the plea offer ¢ and the evidence sig-
nal s. Trivially, the prosecutor will never charge on the signal s, which indicates the
defendant’s innocence, as this implies a certain disutility from effort costs and ei-
ther from convicting the innocent or from losing the trial.” However, the prosecutor
will charge on the signal s with belief u = u(Glg,s) if and only if

Up(q.5) = pn6(q.5)[mp (W)X — (1 =mp())(c +d)X]
—(1—=w)0(q.5)[7p (W)bX + (1 —7p(1))c X ]
—0(q,5)P* > —pdX.

Inserting the conditions (1) and (2) and some further simplifications now yield

2/c—c+b
l+b+d

3) w(Glg.s) > min-
Thus, the prosecutor will only charge the defendant if his beliefs about the defend-
ant’s guilt are sufficiently strong. The condition (3) imposes a lower threshold for
the prosecutor’s beliefs to actually move to court. The higher the disutility from
convicting an innocent defendant or the higher the expected reputational cost from
losing a case, the more convinced the prosecutor has to be that the suspect is indeed
guilty.

4.1.3 Stage II: The Acceptance

The defendant can accept or reject an offered plea bargain g of the prosecutor.
Let G(g) be the probability that the guilty defendant rejects the offer, and /(g) the
probability that the innocent defendant rejects it. A defendant who rejects the plea
offer receives a disutility through the expected sentence and costs through litigation
effort only if the prosecutor actually decides to put him to trial. Accepting the
plea bargain however implies a certain punishment ¢ for the defendant. The guilty
defendant chooses a strategy G(g) to maximize his utility, specified by

U, () = —G(¢)0(q.5)[7r (11(G|q.5) X + D*]—(1-G(g))q.

In the same manner, the innocent defendant chooses his strategy /(g) to maximize
his expected utility, given as

Ui() = —1(q)(1-0)0(q.5) [ (W(Glg.5)X + D] = (1—1(q))q-

9 This implies that even if the evidence signal s may not be observable to the defend-
ant, he can infer that the prosecutor received the signal 5§ whenever he is charged.
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As a distinct feature, only the innocent defendant benefits from improved evidence
in the case, o, and thus is less likely to face a charge upon rejecting the bargain.
Given these considerations, guilty and innocent defendants may choose different
strategies for the plea bargain. Consequently, the defendant’s decision to accept or
reject the plea offer is potentially informative to the prosecutor.

4.1.4 Stage I: Plea Offer

A perfect Bayesian equilibrium (PBE) for the prosecution game consists of the
strategies {1 *(q),G*(q),D*,q*,0*, P*} and the beliefs u*(G|q,s) such that, “at any
stage of the game, strategies are optimal given the beliefs, and the beliefs are ob-

tained from the equilibrium strategies and observed actions using Bayes’ rule”
(Fudenberg and Tirole, 1991, p. 326).

4.2 Equilibria under the Assumption of Rational Behavior

Before introducing limited rationality into the game, we want to distinguish our
model setup from the established literature on plea bargaining. It has been well
known since Grossman and Katz (1983) that a separating equilibrium cannot exist.
In Baker and Mezzetti (2001), the authors show that for low values of the crime,
x < x, a pooling equilibrium exists where all defendants reject the plea offer and
the prosecutor never charges. For higher values of the crime, a semiseparating equi-
librium exists where some guilty defendants accept the plea bargain, all other de-
fendants reject it, and the prosecutor brings the case to court if he observes the
signal 5. We show that these major findings still hold, but further conclusions can
be made.

PrOPOSITION 1 Given a case with ¢ < ¢, a pooling PBE exists with 1(q) = 1,
G(q) = 1 and 6(q,s)0 = for q > 0, independent of the value X of the crime.'’

Proor The prosecutor updates his belief about the defendant’s guilt when observ-
ing the rejection of the plea deal and the signal 5. He will drop the case if his
updated belief falls below ... Using (3), this happens if

) <2\/7—c—|—b
d+(1—¢)(1—0) 1+b+d

Thus, the prosecutor will never move to court if

(1-0)(2y/c—c+b)
¢ < 1+b+d—0(2y/c—c+Db) = P

applies. The defendants optimally react with 7/(¢) = 1 and G(q) = 1 for all ¢ > 0.
Q.E.D.

10" Also, trivial separating PBEs then exist for a deal ¢ = 0 with either / = 1 and
G=0,or/ =0and G = 1.
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This finding shows that plea bargaining cannot serve as a screening device if the
ex ante probability of a guilty defendant is too low to make a charge favorable for
the prosecutor. This particularly stresses the relevance of competent police investi-
gations (which determine ¢) for the prosecutorial office. As d¢,.;,/do < 0 applies,
a better evidence signal reduces uncertainty for the prosecutor and thus relaxes the
threshold ¢,,;,- Moreover, a low value of the crime is clearly no limitation on the
screening process. We find it comforting that, in contrast to the BM model, our
approach shows that even crimes with smaller X can be prosecuted, and thus may
be potentially deterred by the criminal justice system.

PROPOSITION 2 Given a case with ¢ > P, then the following strategies and beliefs
constitute a semiseparating PBE:

¢ = {y* else, withy” = p(1-2c+c+d)
I"(9)=1; D*=X(Ve—c)=1; ¢"=X(2Jc—c);

1 ifg>q",
0% (q.8) =0; 0%(q,5) = q else:

X7p(1(Glg.5)) + D*
P*=Xc>1,;
¢
1*(Glg.s)=0forallg; w (Glgs) =4+ 1=9)1=0)
v¢+(1—-¢)(1-o0)
Proor The innocent defendant accepts any plea offer with
q < (1-0)0(q,9)[mr (1(Glg.5)X + D] =qu,

and the guilty defendant accepts any plea offer with

q < 0(q.5)[mr(11(Glg.5))X + D*] = q».

Given a plea offer ¢ that satisfies ¢ = ¢, > ¢, all innocent defendants will reject g,
I*(g) = 1, and the guilty defendants reject ¢ with positive probability y. Firstly,
the prosecutor becomes indifferent between charging the defendant and dropping
the case, when ¢ is rejected and s is observed if and only if the condition (3) is
binding: u(G|q.,5) = (2+/c—c+b)/(1+b+d). Given the updated belief

_ v

y$+(1—¢)(1—0)’
modified with the probability y that the guilty defendant actually rejects the plea
offer, we solve for y and find

. (=¢)(1—0)(2/c—c+D)
 p(1-2Jc+c+d)

ifg>q”*,

else.

I

’
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which is the mixed strategy for the randomizing guilty defendant. Secondly, the
guilty defendant randomizes between accepting and rejecting the plea offer ¢ if

q=q,=0(q,5)[mr(u(Glg.5)X + D"].
The mixed strategy for the randomizing prosecutor thus is

q

945 = N ((Gla5) + D

As the prosecutor is indifferent on the equilibrium path between going to court
and dropping the case, any ¢ > g, would eliminate the self-selection and, due to
court costs, cannot be favorable for the prosecutor. Any g < ¢, only reduces his
equilibrium payoff. Q.E.D.

This finding demonstrates that the previously established semiseparating perfect
Bayesian equilibrium in a plea-bargaining game (see, e.g., Baker and Mezzetti,
2001) also holds when adversarial litigation is seen as a contest, 1.e., when the level
of court accuracy depends on the prosecutor’s performance under uncertainty. In
addition to the BM framework, our rent-seeking approach yields further valuable
insights (see the table). First, we can calculate the probability of the prosecutor pre-
vailing in court on the equilibrium path as 7, (u*) = 4/c. This implies that higher
reputational costs ¢ of losing in court lead to better prosecutorial performance in
the semiseparating equilibrium. This is not surprising, as the prosecutor is made
indifferent by the mixing strategy of the guilty defendant between going to court
and dropping the case. Once in court, it is the reputational concern that eliminates
this indifference and motivates positive prosecutorial effort. Second, higher repu-
tational concerns and thus higher performance also enable the prosecutor to extort
higher plea deals ¢* = X(24/c—c) that are successful in equilibrium. Distinct from
the BM model, our analysis stresses the relevance of such “political costs of losing
at trial” (Baker and Mezzetti, 2001, fn. 8) for efficient performance.!!

Table
Comparative Statics Results
o X b c d o
Pmin 0 0 + + - -
y*! -0 + + - -
q*! 0O + 0 + 0 O
¥l 0 0 0o + 0 0

p

Note: ! For the semiseparating equilibrium.

1" Be reminded that 0 < ¢ < 1 applies, and that we focus our analysis on the case with
positive party efforts in court; thus P, D > 1.
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5 Hindsight-Biased Updating

In the following, we integrate a concept of hindsight bias into our model and
study prosecutorial performance and plea bargaining under such limited rational-
ity. Moreover, we will show that the semiseparating equilibria established in the
literature may collapse when the prosecutor becomes too biased in hindsight.

5.1 Formal Concept

If the plea offer ¢ is rejected by the defendant and the prosecutor observes the
evidence signal s, he updates his beliefs about the defendant’s type. Recalling the
ex ante probability of a guilty defendant at this point, the prosecutor is subject to a
potential bias in hindsight. In this case, his remembrance of the ex ante probability
of guilt is unconsciously tilted towards the observed new information (“memory
distortion”). Both the evidence signal s and the rejection of the plea deal ¢ mean
new information to the prosecutor and either can lead to such bias in hindsight.

We follow the approach proposed by Camerer, Loewenstein, and Weber (1989)
and Biais and Weber (2009) to formally incorporate an intrapersonal hindsight bias
into our prosecution model. The ex ante probability of facing a guilty defendant
equals the common prior, ¢. Assume that the prosecutor then learns new informa-
tion n, which is dichotomous in nature with n € {0;1}. This new information may be
an indication either of the defendant’s guilt (n = 1) or of his innocence (1 = 0). For
an unbiased prosecutor, the remembrance of the ex ante probability is unaffected
by the new information. A prosecutor who is completely biased in hindsight, how-
ever, falsely believes that the defendant was guilty with certainty beforehand when
observing n = 1, and that the defendant’s innocence was already certain when he
learns n = 0. More generally, the prosecutor fails to correctly remember this ini-
tial estimate under hindsight bias, as his recollection is tilted towards certain guilt
(innocence) when observing information n = 1 (n = 0). This can be modeled by
defining the distorted remembrance of the common prior, ¢yz(®), as the weighted
average of the true ex ante probability of guilt and the new information n:

4 b = 01+ (1 —w)¢.

The distorted remembrance is contingent on the parameter o € [0; 1], which cap-
tures the magnitude of the hindsight bias. For w = 0, the decision-maker is unbi-
ased. Note that equation (4) can also be interpreted in the tradition of Jacowitz and
Kahneman (1995), who propose a well-testable empirical measure for exploring
such anchoring effects.'?

During the game at stage III, the prosecutor receives two signals s and ¢ that
provide new information to him. However, the two signals impact his beliefs in
opposing ways. Observing the rejection of the plea deal ¢ is an (imperfect) signal

12 Interpreting the evidence signal as the mental anchor that biases the correct re-
membrance of the common prior, we solve equation (4) for w, which yields Kahneman’s

anchoring index w = (¢ppp—¢)/(n— ).
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of innocence (see, e.g., Grossman and Katz, 1983; Baker and Mezzetti, 2001), as
the optimal deal offer ¢ always makes the innocent defendants reject, but some
guilty defendants also reject g. For this case, we interpret this new information as
n = 0. Observing the evidence signal 5, however, is an (imperfect) signal of guilt,
as prosecutorial investigations always yield 5 when the defendant is truly guilty,
but sometimes this also occurs for the innocent defendant. We would interpret such
new information as n = 1. Which interpretation of 7 is prevailing when observing
both ¢ and 5, however, remains an empirical question. We will thus present the
theoretical implications of a hindsight bias (i) for the evidence signal (n = 1) and
(ii) for the rejection of the deal (n = 0) separately in the next section.

We believe that whenever hindsight bias is present, the capability of the decision-
maker to learn from observations correctly is distorted (see also Biais and Weber,
2009, p. 1028). Given new information, economic agents update their ex ante be-
liefs according to Bayes’s rule. Hindsight-biased decision-makers, however, will
have to rely on their distorted remembrance of the ex ante estimate, and are thus
subject to biased Bayesian learning. In other words, as the remembrance is tilted
towards the actual observation, hindsight bias leads to overinference from new in-
formation (so-called “double counting”). Moreover, the hindsight-biased decision-
maker will usually err when estimating the true ex ante probability from a random
sample.!®> We assume limited rationality to apply in such a way that the prosecutor
is not aware of being biased in foresight; thus, e.g., he would be surprised about
his incorrect inference from case evidence if the true guilt of the defendants were
revealed.

5.2 Hindsight Bias on the Evidence Signal s

We consider the case that the prosecutor is subject to hindsight bias when observing
the evidence signal s. Due to hindsight bias, he is then prone to a distorted memory
when observing s, and thus the condition (4) together with n = 1 specifies the
hindsight-biased ex ante probability ¢;.(w) = w 4 (1 —w)¢. The behavior of the
prosecutor is then determined by his biased belief u(Glq,s,»), which yields the
following implications for the equilibria of the prosecution game.

First, the threshold to bring the case to court, ¢,,,, is sensitive to the extent of the
hindsight bias w. To see this, remember that the prosecutor is indifferent between
charging and dropping the case if his updated belief ¢;,,/(¢;,; + (1 — ;) (1 —0))
is equal to . Using (3) and inserting (4) with n = 1 for ¢;, then yields the
threshold as

1 (1—-0+wo)(2/c—c+b)—w(1+b+d)
Pun(@) = 723 1+b+d—0(2y/c—c+Db)

Interestingly, we find 0¢,;,/dw < 0. Thus, the threshold ¢, is lowered and
the prosecutor becomes more confident in going to court if hindsight bias in-

13 The biased decision-maker may not err if and only if the two overinference distor-
tions cancel each other out.
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creases. As hindsight bias induces overinference from the observed evidence sig-
nal, the prosecutor deems it more likely that the defendant is guilty than a ra-
tional decision-maker would. This potentially produces an inefficiency whenever
Puin(w > 0) < ¢ < Ppin(w = 0) applies, as the hindsight-biased prosecutor then
charges cases that a rational prosecutor would never pursue. To put it differently,
the hindsight-biased prosecutor is overly confident in confronting guilty defendants
while he mostly charges innocent ones.

Second, self-selection of guilty defendants in the semiseparating equilibrium
increases with the hindsight bias. For this, we take the optimal mixing strategy of
the guilty defendant y* from Proposition 2, and insert (4) with n = 1 for ¢;,,. Then,
the probability of a guilty defendant rejecting g is

(5) () = (1—w—(l—w)¢)(l—a)(2f_c+b)
Y @+ (1—)p)(1-24c+c+d)

Generally, the ability of guilty defendants to imitate the innocent defendants is
limited because increased rejections of plea deals make the charge more favorable
to the prosecutor and this further increases prosecutor performance. Our model
thereby reveals a positive effect of hindsight bias, as we find dy*/dw < 0. This
implies that increased hindsight bias makes the prosecutor more confident in his
charge, and makes it more difficult for the guilty defendant to mimic the behavior
of innocent individuals. Thus, quite surprisingly, hindsight bias on the evidence
signal s amplifies the self-selection mechanism of plea bargaining. This improved
separation means that the number of type Il errors (wrongful acquittals) in court
decreases with increasing w, due to the growing number of deals, and the number
of type I errors (wrongful convictions) stays constant.'*

These two findings show that a hindsight bias on the evidence signal s for high
values of the ex ante probability, ¢ > ¢, improves self-selection and reduces
error costs. For lower values, ¢ < ¢,..,, this effect gets more ambiguous. Then, the
net gains due to enhanced self-selection will erode and eventually turn negative
through increased wrongful convictions when ¢ (i.e., the ex ante share of guilty
defendants) gets smaller.

A perfect separation can be achieved if and only if an extreme hindsight bias
fully eliminates the former memory (w = 1). Only then does the prosecutor believe
that all defendants are guilty with certainty, and then he will always charge when
observing 5. Consequently, a plea deal ¢* exists that all guilty defendants accept
and the innocent defendants reject. Also note that, in contrast to the semiseparating
equilibrium where the prosecutor is indifferent about the charge, his performance
in court now increases. Thus, the probability of winning in trial is higher for the
prosecutor, and his optimal deals are tougher for the defendants. As only innocent
defendants reject the deal, however, this implies that the number of wrongful con-

14" Given the equilibrium path, type I and type II errors can only occur inside the court:

no innocent defendant wrongfully accepts a plea offer, and all guilty defendants who
reject the offer are charged by the prosecutor.
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victions is larger by far. Given that this only holds for the extreme case, w = 1, we
believe this outcome is of little practical relevance.

PrOPOSITION 3 There is a separating equilibrium if and only if @ = 1 applies
where the defendant always reveals his true type, given that the prosecutor makes
a plea offer

q" = Xmp(u(Glg.s.))+ D”
and his beliefis w*(Glq,s,0 = 1) = 1.

Proor We consider the separating solution with /(¢g) = 1 and G(g) = 0. The
condition (5) shows that G(¢) = 0 can only apply if @ = 1. Then, for a deal
q* = Xnp(u(Glg,s,w) + D*, only the guilty defendants would accept it, as the
expectancy value in court is lower for the innocent defendants due to the evidence
signal o. Given his biased remembrance of ¢;,, = 1, the prosecutor does not expect
to observe any rejection in equilibrium. If there is a rejection, he will have to believe
that this can only be a guilty defendant, and move to court. To see this, imagine that
the prosecutor’s belief allows for small trembles ¢ in the equilibrium strategies of
the other player (see, e.g., Kreps and Wilson, 1982). A guilty defendant may then
reject the deal by mistake with probability e. Thus, the (biased) ex post belief yields
w(Glg.s.w) = ep;,/(ed;,+(1—¢;,)(1—0)) = 1, which makes the prosecutor con-
fident in the guilt of the defendant. Q.E.D.

5.3 Hindsight Bias on the Rejection of the Plea Deal g

In the following we examine the case where the prosecutor is subject to hind-
sight bias when observing the rejection of the plea offer g. As the deal rejection
serves as an (imperfect) signal of innocence, we specify the hindsight bias with
n = 0 in (4); thus memory distortion produces the biased ex ante probability as
¢ip(w) = (1—w)¢. The behavior of the prosecutor is then determined by his biased
belief 1(Glg,s,w). As the effect of this overinference on the signal ¢ is clearly
negative for the prosecutor’s confidence in court, the following implications are
straightforward.

Again, the prosecutor’s threshold to move to court is affected by the extent of the
bias w. Equating i, from (3) with the updated belief ¢}, /(¢ 5+ (1 =) (1 —0))
then yields as threshold

1 (1—0)(2yc—c+Db)
—wl+b+d—o(2/c—c+b)

(6) Puin(@) =

In contrast to the previously discussed hindsight bias on s, we find 0¢,,;,/dw > 0.
As the prosecutor is less confident when observing ¢, he decides to take less cases
to court. Consequently, many guilty defendants that a rational prosecutor would
charge will no longer see trial.
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Furthermore, also the self-selection of the guilty defendants deteriorates. Us-
ing ¢/, to determine the optimal mixing strategy y* of the guilty defendant from
Proposition 2, we find the probability of rejection g as

_ (1—(1—w)¢)(1—0)(2\/_—c+b).

yH@) (1-w)p(1-2/c+c+d)

As dy*/dw > 0 applies, more guilty defendants will reject the plea deal and move
to trial. This follows the rationale that rejecting the deal is (overly) interpreted as a
signal for innocence, which reduces prosecutorial performance in the court contest.
This makes trial more attractive for the guilty defendant. While performance in the
semiseparating equilibrium is unaffected, hindsight bias on observing the rejection
of ¢ degrades its self-selection capability.

In general, less charges and also reduced self-selection primarily imply more
type II errors (wrongful acquittals). Type I errors (wrongful convictions) are re-
duced to some extent, as some cases against truly innocent individuals are now
dropped. Moreover, if the hindsight bias is too strong, the semiseparation solution
collapses.

PrROPOSITION 4 Given a sufficiently strong hindsight bias w > w‘, a semiseparating
equilibrium with 6(q,5) = 1 and g* > 0 cannot exist.””

Proor The prosecutor will never expect to benefit from going to court if
Pmin(@?) = 1 holds for some bias w?. As d¢,;,/dw > 0 applies for 0 < w < 1,
the prosecutor will never move to court if w > w?. Equating (6) with one yields

. (1—0)(2y/c—c+D)
=" l+b+d—o0(2/c—c+D)

= w’.

As the prosecutor will never move to court, no plea deal g > 0 will be acceptable
for the defendants. Q.E.D.

We find it remarkable that a sufficiently strong hindsight bias on the rejection of
plea deals effectively rules out the semiseparating equilibrium. Given the induced
lack of confidence on the part of the biased prosecutor, he finds himself unable to
credibly commit to trial. As a consequence, plea bargaining fails as a screening
device.

Our analysis of hindsight-biased information updating shows that the self-
selection mechanism of plea bargaining is particularly vulnerable to limited ra-
tionality in the interpretation of the signal g. Screening is then less effective in
the semiseparating equilibrium, and less cases are taken to court. If the bias gets
too strong, only the uninformative pooling equilibrium remains where no cases are
taken to trial. The effect of a hindsight bias on the evidence signal s is more am-
biguous, and sometimes even favorable. When the ex ante probability is too low

15 Note that the trivial separating equilibrium for ¢ = 0 still exists.
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for the rational prosecutor, ¢ < ¢,.i,, then the bias produces more charges against
innocent individuals, but also forces some guilty defendants to accept the plea deal
who otherwise would have enjoyed certain acquittal. If ¢ > ¢, then a hindsight
bias on the evidence signal improves self-selection and reduces error costs.

6 Policy Implications

Given the theoretical effect of hindsight bias on the verification of the defendant’s
guilt and the elevated position of the prosecutorial body in criminal procedure, our
model yields three relevant insights for legal policy.

Nature and Distribution of Hindsight Bias among Prosecutors. As the effect of
the hindsight bias depends on whether the bias occurs in the interpretation of the
observed evidence or in the rejection of the plea deal, empirical research is needed
to identify which is the more relevant scenario. Given the high rates of plea deals in
many countries, we suppose that hindsight bias is primarily caused by the observed
evidence. Either way, hindsight bias may persist among the prosecutorial body. The
established literature (see, among others, Fischhoff, 1975; Camerer, Loewenstein,
and Weber, 1989; Pezzo, 2003) suggests that this cognitive phenomenon is dif-
ficult to overcome by learning from experience, even if agents eventually realize
that they are biased. Some studies (see, e.g., Musch, 2003; Roese and Vohs, 2012)
point out that decision-makers nevertheless differ in their personal vulnerability to
hindsight bias. More specifically, current research also associates specific person-
ality traits with a higher degree of hindsight bias, such as a tendency for favorable
self-presentation or a personal need for predictability and control. It appears rea-
sonable to assume that strong preferences for order and control may be particularly
widespread among public enforcement agents.

Given that hindsight bias cannot be (fully) avoided, policy-makers and chief
prosecutors should be aware of the nature and distribution of hindsight bias among
their prosecutors. As psychological tests for high-level applicants are a routine pro-
cedure of human resource management, it appears feasible and promising to apply
such methods (see, e.g., Camerer, Loewenstein, and Weber, 1989) to the prosecuto-
rial body to gain a better picture of the individuals’ vulnerability to hindsight bias.
Whether the influence of hindsight bias on prosecutors, due to their institutional
power and discretion to select cases, is more worrisome than hindsight bias among
judges or juries needs to be addressed by future research.

Limitations of Review. Institutions may achieve a separation between less and
more biased agents. For the case of investment bankers, Biais and Weber (2009)
revealed that financial markets reward the more unbiased traders. Unfortunately,
it appears doubtful whether this example carries over to criminal procedure: in
contrast to traders, prosecutors do not learn the “true state” of a case and are not re-
warded for “correct” decisions. Performance criteria like managing one’s caseload,
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concluding cases quickly, and conserving scarce resources do not necessarily re-
ward the more unbiased prosecutors. It is thus questionable whether successful
legal careerists, such as chief prosecutors and appellate judges, are actually less bi-
ased in hindsight and can serve as an effective monitoring institution. Furthermore,
the decision to appeal a conviction also depends on nonlegal factors, for example,
individual wealth, attorney fees, or the stakes of the case. Then, the numbers of
appeals and reversals only provide a very limited indication of the prosecutor’s in-
dividual bias. Overall, the appeals process may prove rather ineffective in curbing
the number of hindsight-biased decisions.

Sensitivity to Wrongful Convictions. Consider that hindsight bias is primarily
caused in the interpretation of factual evidence. Then our results show that the
favorability of the outcome is mainly dependent on the accuracy of the initial in-
vestigations by the police force. In other words, when the guilt of the defendant is
“rather probable” from the beginning (¢ > ¢,.;,), then screening is unambiguously
improved through the biased confidence of the prosecutor. Otherwise, the favor-
able self-selection of guilty defendants comes at the cost of increased type I errors.
Policy-makers and chief prosecutors then face a tradeoff, and the optimal allocation
of prosecutors depends on society’s sensitivity to wrongful convictions. Given that
the assessment of “rather probable” guilt may be misleading and delusive in prac-
tice, we think that society’s sensitivity to type I errors can provide more reliable
guidance.

For minor cases that show limited punishments and that are usually easy to re-
solve, such as larceny, burglary, or mischief, the increased self-selection of guilty
defendants through plea deals and saved public resources is desirable and error
costs appear tolerable. Chief prosecutors thus could allocate the more hindsight-
biased prosecutors to these cases, and benefit from their inflated bargaining power.'®
For cases with high stakes, tough punishments, and typically less clear evidence,
such as rape or murder, social costs of potential errors will likely dominate the
positive effects of increased self-selection. Unbiased prosecutors will then be able
to evaluate the often ambiguous evidence, and will rationally decide whether to
bring a case to court. Chief prosecutors should assign the least biased prosecutors
to these cases in order to mitigate error costs. However, the net welfare effect can
be less favorable if innocent defendants are considered to be averse to risk (see,
e.g., Kobayashi and Lott, 1996).

16 Note that “easy to resolve” is a rather treacherous criterion for any social planner
when hindsight bias is present.

Digital copy - for author’s private use only - © Mohr Siebeck 2021



424 Robin Christmann JITE 177
7 Conclusion

In this paper, we present a plea-bargaining model where adversarial courts are styl-
ized by a litigation contest and where (limitedly) rational prosecutors seek to con-
vict the guilty defendants.

The bargaining power of the prosecutor hinges on the credibility of his threat to
take the case to trial when the deal offer is rejected. The court is then often regarded
as the “verifier of last resort,” and its existence strengthens the bargaining position
of the prosecutor in the eyes of the guilty defendant. In adversarial prosecution,
however, the outcome of trial is largely dependent on the behavior of the litigat-
ing parties themselves. As successful self-selection of guilty defendants through
accepted plea deals implies that the share of truly innocent defendants in court in-
creases, the confidence of the prosecutor in his case in court is weakened, and so is
his threat in the plea bargain.

Modeling adversarial litigation as a sequential rent-seeking contest where the
charging prosecutor acts as the less informed first-mover, we demonstrate that the
general findings of the plea-bargaining literature still hold. For a low ex ante prob-
ability of a guilty defendant, there is a pooling equilibrium where the prosecutor
never charges, and for higher values of the prior a semiseparating equilibrium ex-
ists where some guilty defendants reveal themselves and accept the deal. Moreover,
our results emphasize the importance of reputational concerns by the prosecutor
for the semiseparating equilibrium. In this mixed-strategy equilibrium the pros-
ecutor is indifferent between charging the defendant and dropping the case, but
once he is inside the court reputational concerns become his main driver to exhibit
strong performance. Consequently, we find that these reputational concerns affect
the equilibrium path. For policy-makers who may determine such “political costs”
(Baker and Mezzetti, 2001, fn. 8), our analysis reveals a trade-off: the higher the
prosecutor deems the reputational costs of losing a case, the higher is the resulting
probability of winning in court and the tougher are the attained plea deals against
the guilty defendants in the semiseparating equilibrium. At the same time, however,
higher reputational costs make the prosecutor take less cases to court.

Prosecutors are no perfect Bayesian decision-makers. Nevertheless, they have
to (rationally) assess informative signals throughout the pretrial proceedings, such
as the observed rejection of the plea deal and potentially new factual evidence in
the case. Under hindsight bias, decision-makers are overly susceptible to what they
observe and are prone to biased Bayesian learning. In the first formal model of
a hindsight-biased prosecutor, we find that the effect of this behavioral bias on
the equilibrium path largely depends on what kind of information causes the bias.
In our analysis, we distinguish between the observation of new evidence and the
rejection of the plea deal.

For the former case, new incriminating evidence makes a defendant look guiltier
than before. Then, a hindsight-biased prosecutor becomes even more confident un-
der uncertainty and acts more boldly in the plea bargaining. This puts pressure on
the guilty defendants and thus amplifies the desirable self-selection in the semi-

Digital copy - for author’s private use only - © Mohr Siebeck 2021



(2021) Prosecution and Conviction 425

separating equilibrium. At the same time, decision errors increase, as the prose-
cutor will also press charges that a rational prosecutor never would consider. For
such cases, hindsight bias induces additional social costs through more wrongful
convictions. In contrast, if hindsight bias is caused by the observed rejection of the
plea deal, we find a clearly negative effect on the performance of the prosecutor:
the amount of self-selection is reduced in equilibrium, and less cases are taken to
court. Moreover, if the hindsight bias is sufficiently strong, then no self-selection
is possible and the semiseparating solution collapses. We thus conclude that the
self-selection property of plea bargaining is particularly vulnerable to a limitedly
rational interpretation of deal rejections. (Moderately) biased Bayesian learning
with regard to incriminating evidence may for some cases even make more guilty
defendants accept plea deals.

Whether hindsight bias among prosecutors is mainly caused by the observa-
tion of evidence or by the rejection of plea deals remains a question for empirical
research. Policy-makers and chief prosecutors need to know the nature and distri-
bution of this behavioral bias among the prosecutorial body. Only then can they
allocate prosecutors to cases accordingly to make best use of bargaining and inves-
tigative abilities. Cases where society is typically sensitive to wrongful convictions
and where evidence is often ambiguous, such as murder or rape charges, should be
investigated by the least biased prosecutors. Even though other decision-makers in
criminal procedures, such as juries and judges, are potentially subject to hindsight
bias as well, the case of prosecutors appears particularly relevant, as they enjoy
considerable institutional power and discretion in selecting cases.

References

Baker, Scott, and Claudio Mezzetti (2001), “Prosecutorial Resources, Plea Bargaining, and
the Decision to Go to Trial,” The Journal of Law, Economics, & Organization, 17(1),
149-167.

Bar-Gill, Oren, and Omri Ben-Shahar (2009), “The Prisoners’ (Plea Bargain) Dilemma,’
Journal of Legal Analysis, 1(2), 737-773.

Biais, Bruno, and Martin Weber (2009), “Hindsight Bias, Risk Perception, and Investment
Performance,” Management Science, 55(6), 1018-1029.

Bibas, Stephanos (2004), “Plea Bargaining Outside the Shadow of Trial,” Harvard Law Re-
view, 117(8), 2463-2547.

Bjerk, David (2007), “Guilt Shall Not Escape or Innocence Suffer? The Limits of Plea Bar-
gaining when Defendant Guilt Is Uncertain,” American Law and Economics Review, 9(2),
305-329.

Burke, Alafair S. (2007), “Prosecutorial Passion, Cognitive Bias, and Plea Bargaining,” Mar-
quette Law Review, 91(1), 183-211.

Camerer, Colin, George Loewenstein, and Martin Weber (1989), “The Curse of Knowledge
in Economic Settings: An Experimental Analysis,” Journal of Political Economy, 97(5),
1232-1254.

Christensen-Szalanski, Jay J. J., and Cynthia Fobian Willham (1991), “The Hindsight Bias:
A Meta-Analysis,” Organizational Behavior and Human Decision Processes, 48(1),
147-168.

Digital copy - for author’s private use only - © Mohr Siebeck 2021



426 Robin Christmann JITE 177

Covey, Russel D. (2009), “Signaling and Plea Bargaining’s Innocence Problem,” Washing-
ton & Lee Law Review, 66(1), 73-130.

Fischhoff, Baruch (1975), “Hindsight 7 Foresight: The Effect of Outcome Knowledge on
Judgment under Uncertainty,” Journal of Experimental Psychology: Human Perception
and Performance, 1(3), 288-299.

— and Ruth Beyth (1975), “ ‘I Knew it Would Happen’: Remembered Probabilities of Once—
Future Things,” Organizational Behavior and Human Performance, 13(1), 1-16.

Franzoni, Luigi Alberto (1999), “Negotiated Enforcement and Credible Deterrence,” The
Economic Journal, 109(458), 509-535.

Fudenberg, Drew, and Jean Tirole (1991), Game Theory, MIT Press, Cambridge (MA).

Garoupa, Nuno (2012), “The Economics of Prosecutors,” in: Alan Harel and Keith N. Hylton
(eds.), Research Handbook on the Economics of Criminal Law, Edward Elgar Publishing,
Northampton (MA), pp. 231-242.

Glaser, Markus, Thomas Langer, and Martin Weber (2005), “Overconfidence of Profession-
als and Lay Men: Individual Differences Within and Between Tasks?” Working Paper
05-25, University of Mannheim, Mannheim.

Grossman, Gene M., and Michael L. Katz (1983), “Plea Bargaining and Social Welfare,”
The American Economic Review, 73(4), 749-757.

Jacowitz, Karen E., and Daniel Kahneman (1995), “Measures of Anchoring in Estimation
Tasks,” Personality and Social Psychology Bulletin, 21(11), 1161-1166.

Kahneman, Daniel, and Amos Tversky (1984), “Choices, Values and Frames,” American
Psychologist, 39(4), 341-350.

Kim, Jeong-Yoo (2010), “Credible Plea Bargaining,” European Journal of Law and Eco-
nomics, 29(3), 279-293.

Kobayashi, Bruce H., and John R. Lott, Jr. (1996), “In Defense of Criminal Defense Ex-
penditures and Plea Bargaining,” International Review of Law and Economics, 16(4),
397-416.

Kreps, David M., and Robert Wilson (1982), “Sequential Equilibria,” Econometrica, 50(4),
863-894.

Madarasz, Krist6f (2012), “Information Projection: Model and Applications,” The Review of
Economic Studies, 79(3), 961-985.

Musch, Jochen (2003), “Personality Differences in Hindsight Bias,” Memory, 11(4-5),
473-489.

Pezzo, Mark V. (2003), “Surprise, Defence, or Making Sense: What Removes Hindsight
Bias?” Memory, 11(4-5), 421-441.

Reinganum, Jennifer F. (1988), “Plea Bargaining and Prosecutorial Discretion,” The Ameri-
can Economic Review, 78(3), 713-728.

Roese, Neal J., and Kathleen D. Vohs (2012), “Hindsight Bias,” Perspectives on Psycholog-
ical Science, 7(5), 411-426.

Schwartz, Edward P. (1995), “A Comment on the ‘The Appeals Process as a Means of Error
Correction,” by Steven Shavell,” Legal Theory, 1(3), 361-363.

Shavell, Steven (1996), “Reply to a Comment on ‘The Appeals Process as a Means of Error
Correction’,” Legal Theory, 2(1), 83-85.

Shavell, Steven M. (1995), “The Appeals Process as a Means of Error Correction,” The
Journal of Legal Studies, 24(2), 379-426.

Studdert, David M., Michelle M. Mello, William M. Sage, Catherine M. DesRoches, Jordon
Peugh, et al. (2005), “Defensive Medicine among High-Risk Specialist Physicians in a
Volatile Malpractice Environment,” JAMA, 293(21), 2609-2617.

Tullock, Gordon (1975), “On the Efficient Organization of Trials,” Kyklos, 28(4), 745-762.

Wasserman, David, Richard O. Lempert, and Reid Hastie (1991), “Hindsight and Causality,”
Personality and Social Psychology Bulletin, 17(1), 30-35.

Digital copy - for author’s private use only - © Mohr Siebeck 2021



(2021) Prosecution and Conviction 427

Robin Christmann

Leibniz School of Business
Expo Plaza 11

30539 Hannover

Germany

christmann @leibniz-fth.de

Digital copy - for author’s private use only - © Mohr Siebeck 2021



5. You go First! Coordination Problems and the Burden of Proof in
Inquisitorial Prosecution.

(European Journal of Law & Economics 56: 403-422)

[Reproduced with permission from Springer Nature by 12/12/2024)



European Journal of Law and Economics (2023) 56:403-422
https://doi.org/10.1007/s10657-022-09757-2

=

Check for
updates

You go first!: coordination problems and the burden
of proof in inquisitorial prosecution

Robin Christmann'® - Roland Kirstein?

Accepted: 27 October 2022 / Published online: 9 December 2022
©The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature
2022

Abstract

Prosecution of criminals is costly and subject to errors. In contrast to adversarial
court procedures, in inquisitorial systems the prosecutor is regarded as an impartial
investigator and an aide to the judge. We show in a sequential prosecution game
of a Bayesian court that a strategic interaction between these two impartial agents
exists where each player may hope to free ride on the other one’s investigative effort.
This gives rise to inefficient equilibria. The model demonstrates that the effective-
ness of some policy measures that intend to curb the free-riding problem critically
depends on the assumed benevolence of the prosecutor. We find that, if policy mak-
ers are unable to infer the true preferences of the prosecutorial body, the high burden
of proof in criminal law may reduce the probability of court errors. Our analysis,
therefore, substantiates claims made in the literature that inquisitorial procedures are
introduced to avoid wrongful acquittals.
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1 Introduction

“Hannemann, geh du voran!” (engl. ‘Hannemann, you go first’) — a German
saying1

The prosecution of criminals is costly and potentially erroneous. Given that one
knows the law, being innocent or guilty to a crime is basically private informa-
tion. Authorities may thus mistakenly convict an innocent person or set free a true
offender. It is well-understood that such adjudicative errors produce a cost to soci-
ety (see, e.g., Harris 1970, Tullock 1994, Rizzolli 2019), and that legal institutions
should be designed in a way to minimize error and operating costs (see Spier, 2007,
pp- 282 for an overview).

In adversarial (or ‘partisan’) legal systems, the prosecutor and the defendant’s
advocates take opposing sides as they try to reveal information that strengthens their
own prospect of winning. Pursuing their cause, such a “trial by battle” (Tullock
1975, p. 746) strongly motivates both parties to provide information to the judge.
In inquisitorial legal systems, the prosecutor is not regarded as an advocate of one
specific party to the case, but is expected to support the court in its search for the
substantive truth (see, e.g., Garoupa 2011). In this perspective, the prosecutor is per-
ceived as an impartial aide who runs the investigations (so-called ‘Herrin des Ermit-
tlungsverfahrens’) under the supervision of the benevolent judge (see Spier, 2007,
pp-313). For law and economics scholars, a distinct weakness of the inquisitorial
system is “its lack of incentives” (Kim 2013, p. 789) for rigorous investigations by
the court. This paper contributes to this discussion and argues that its weakness lies
not only in insufficient incentives, but also in a coordination problem between the
two investigating agents, judge and prosecutor, of the inquisitorial tradition.

Given that no criminal justice system is without errors, many jurisdictions have
attempted to balance type I and type II errors and therefore established the convic-
tion threshold of ‘beyond reasonable doubt’.” This threshold requires that a defend-
ant can only be convicted as guilty when no reasonable doubts about the case
remain.’ Evidently, this standard of proof in criminal procedure is more restrictive
than the ‘more probable than not’-standard often applied for civil law cases (see,
e.g., Kaye 2001). This reflects the widely accepted view that wrongful convictions
of innocent individuals are regarded as more harmful to society than wrongful
acquittals, and thus a higher conviction threshold is required to mitigate error costs
(for an overview, see Andreoni 1991, and Tsur 2017). It is unclear, however, how

! This German saying “Hannemann, you go first” describes a situation where a group of people share a
common goal, but everybody prefers that one of the others makes the unpleasant first move.

2 Other procedural rules may affect the effective burden of proof, for example by excluding some evi-
dence from trial (see, e.g., Dharmapala et al. 2013).

® For example, this high standard of proofs is expressed in Coffin v. US, 156 U.S. 432 (1895) and Wool-
mington v DPP (1935) UKHL 1. German criminal justice order requires the ‘firm belief of the judge’ (§
261 StPO) for a conviction, which is often regarded as being specified by the German High Court ruling
to “a usable degree of certainty which puts silence to any remaining doubts without fully eliminating
them” (BGH 1993, IX ZR 238/91).
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this ‘reasonable doubt’ threshold for a conviction affects investigative efforts in a
system where two independent agents are to jointly solve the criminal case.

In this paper, we will show that the strategic interaction between two impartial
investigating agents, the judge and the prosecutor, gives rise to inefficient equilibria
in inquisitorial criminal procedure. Moreover, some policy instruments to mitigate
this coordination problem are dependent on the prosecutor’s type: is the prosecu-
tor impartial and seeks to avoid court errors, or is she opportunistic and maximizes
gains from winning in trial? This theoretical finding is particularly worrisome
whenever policy makers are unable to infer the true preferences of their prosecu-
tors. In the following, we develop a sequential prosecution game in which both the
prosecutor and the judge could perfectly reveal the true guilt of the defendant, but
investigations create private effort costs. As a consequence, a free riding dilemma
unfolds where each agent hopes to benefit from the other’s investigative effort. Fol-
lowing the formal concept of ‘beyond reasonable doubt’ by Tsur (2017), we analyze
the impact of the standard of proof and reputational concerns on type I and type 1I
errors and operating costs.

This paper is organized as follows: chapter 2 provides the basic framework of the
model. We then conduct a normative analysis in chapter 3, and identify the equilib-
ria to the game in chapter 4. We introduce the opportunistic prosecutor in chapter 5.
Chapter 6 then discusses different policy instruments, and chapter 7 concludes this

paper.

2 Inquisitorial prosecution model

Imagine a person, the defendant, who is accused of having committed a crime. Law
demands the guilty defendants to be put to jail while the innocent defendants are to
be acquitted. Given this setting, consider the criminal justice system as a prosecu-
tion game with two players, the prosecutor P and the Judge J, who seek to determine
the actual guilt of the defendant. The defendant can either be guilty (G) or innocent
(I), and the ex-ante probability of a guilty defendant is defined as y. All this is com-
mon knowledge.

Both players (P and J) may investigate the evidence to the case during the crimi-
nal proceedings. For simplicity, we assume that the investigative effort perfectly”
reveals the defendant’s guilt or innocence, but induces effort costs cp for the pros-
ecutor and c; for the judge. Due to the superior resources of the prosecutorial office
and its closer cooperation with the police force, one may reasonably assume that
the prosecutor can investigate the case at lower costs compared to the judge. Thus,
we will consider the specification ¢, < c¢; to further discuss the normative outcome

4 This assumption ensures that any coordination problem between judge and prosecutor is not caused by
imperfect investigative powers of the agents, but occurs even under the ideal conditions of perfect verifi-
cation of evidence.
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of the game.’ Furthermore, we treat investigation effort of the players as substitutes
here.® The prosecutor can either decide to investigate the case, and then only move
to court if the defendant is found guilty, or drop the case, or charge the defendant
without any examination of evidence. If the case is brought to court, the judge may
either investigate the case himself, which then leads to a correct decision, or decide
about the conviction or acquittal of the defendant without (further) investigations.
However, whether the case was actually investigated beforehand or simply passed on
to the judge remains private information of the charging prosecutor.’

The law, and society, demand the avoidance of wrongful convictions (type I error)
and wrongful acquittals (type II errors). We assume that a false acquittal generates
a loss to society of H, and society incurs a loss of aH, with a > 1, if an innocent
defendant is actually put to jail. We thus follow the general notion that most socie-
ties consider wrongful convictions to be more harmful than wrongful acquittals.®
We further assert that prosecutor and judge, being members of society, share these
preferences at large and receive a disutility of ah (a disutility of /) for any type I
error (type II error). Note that 4 < H holds as the total loss to society is the sum
of all the disutilities of its individuals. Moreover, we restrict our analysis to cases
where ¢; < h (and thus cp < h < ah) holds, as this implies that investigative effort is
reasonable in order to avoid error costs.

With regard to the social costs of errors, the exogenous parameter a can be inter-
preted as the number of wrongful acquittals of guilty defendants that can be accepted
in order to avoid the erroneous conviction of a single innocent person (see Tsur
2017, p. 198). From the perspective of society, this parameter thus determines the
decision standard of ‘beyond reasonable doubt’ in criminal procedure. Now assume
that p describes the belief of the judge that the defendant is guilty, given that the
case is brought to trial by the prosecutor. When eventually choosing between convic-
tion and acquittal, and given his beliefs, the judge will convict the defendant if
—(1 — w)ah > —puh, which allows us to derive a ‘beyond reasonable doubt’-thresh-
old as u > 1-%05 In our analysis, the level of effort costs warrants investigations when

criminal cases are rather uncertain. In other words, when the judicial belief about

5 This assumption follows the common notion that the prosecutorial office is designed as the primary
institution for processing criminal investigations in many jurisdictions (see, among others, Griesbaum
2019, and Hodgson and Soubise 2017). Clearly, the equilibria are not affected by this assumption.

® One could also argue that efforts of the prosecutor and the judge are complementing each other. How-
ever, this does primarily apply to the relationship between the police force and the supervising prosecu-
tor. Once the evidence is established, prosecutorial and judicial interpretation appear to be rather substi-
tutes.

7 We employ this simplifying assumption to capture the fact that the judge will never be able to fully
infer the prosecutor’s effort from the case records. An alternative way to interpret the model would be
that the prior y captures the ex-ante probability of the defendant’s guilt given some observable effort of
the police and the prosecutor. The studied coordination problem then arises still for the remaining inac-
curacy.

8 Givati (2011) analyzes 2006 data for OECD countries about peoples relative preference betweent type
I and type II court errors. Civil law countries showed a particularly strong aversion for wrongful convic-
tions. For Germany, about 75 percent of people regard convicting an innocent person as the more serious
mistake.
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Fig. 1 Inquisitorial prosecution game

the defendant’s guilt is close to this decision standard, the judge will always prefer
to further investigate the case to avoid a mistake.’

In addition to her interest in avoiding court errors, the prosecutor receives a disu-
tility of L if she loses ‘her case’ in court. This captures reputational concerns of
the prosecutor with regard to her peers, future defendants, and her superiors. As the
prosecutor is assumed to follow the interests of society at large, i.e. avoiding errors,
we further specify L < h. Overall, judges and prosecutors are assumed to be risk-
neutral, and to maximize their expected utility function.”

The non-cooperative prosecution game consists of two stages. The game form
(without payoffs) is shown in Fig. 1: The prosecutor’s decision to investigate or
blindly process the case (stage 1), and the final decision by the judge if the case is
brought to court (stage 2).

At the beginning, nature (N) determines the defendant’s true type, be it guilty
or innocent. At stage 1, the prosecutor may then decide to investigate the case or
decide about the charge without further examining the evidence. In case of inves-
tigations, she learns the true type of the defendant with certainty, which clearly
makes her charge only the guilty defendants and drop the remaining cases. As an

° This ensures that the judge will prefer investigations to blindly convicting or acquitting the defendant
wheny ~ a/(a + 1) applies.

10" This follows the notion that both agents are professional decision-makers that play this game repeat-
edly. Introducing risk-aversion would make both players further appreciate the certain outcome, i.e.
investigating the case and revealing the truth. Thus, fewer cases will be processed without any examina-
tion.
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alternative to investigations, she may either drop the case, which ends the game, or
proceed blindly and move to court. At stage 2, the judge observes the charge, thus,
he will update his belief u about the defendant’s guilt. However, the judge does not
know whether the prosecutor actually put effort into the investigation of the case.
The judge may thus either run investigations himself, which perfectly reveals the
defendant’s type and leads to a correct decision with certainty, or decide about the
defendant’s guilt based on his updated beliefs.

3 Normative analysis

From the perspective of society, the criminal justice system is to maximize social
welfare, that is, to encourage value-creating ‘innocent’ behavior and correctly
impose sanctions for value-destroying ‘criminal’ behavior. But such “accuracy
does not come for free” (Spier 2007, p. 283). Thus, a normative question has to be
addressed before we can turn to the equilibrium analysis of the game: under which
conditions is it desirable that P invests investigation cost into revealing the true type
of the defendant? Revelation of truth is too costly if the investigation cost exceeds
the expected error costs. The parameters of the enforcement system, in which P and
J process a criminal case, should be such that the cost of its operation, i.e. the sum of
investigation and error costs, is minimized.

In the game depicted in Fig. 1, both players have three pure strategies. Player
P’s strategies are a) not investigate and drop the case, b) not investigate and bring
charges, and c) investigate, followed by the adequate continuation, namely drop the
case if P finds out that D is not guilty, or charge if otherwise. For brevity, we denote
these strategies as “drop blindly” (n, dr), “charge blindly” (n, ch), and “investigate”
(inv). I’s pure strategies are A) not investigate and convict, B) not investigate and
acquit, and C) investigate, followed by the adequate judicial decision, i.e., convict if
J finds out that D is guilty, and acquit if otherwise. We designate these strategies as
“convict blindly” (n, co), “acquit blindly” (n, ac), and “investigate” (inv).

Starting from the assumption that P’s cost of examining the case fall short of J’s,
the main research question we pursue in this paper is whether the game structure
does incentivize P, but not J, to choose investigate whenever this is desirable. The
equilibrium of the game would be inefficient, however, if P has incentives not to
investigate even if it is desirable, or if both parties choose to investigate.

As both players have three pure strategies, nine strategy combinations exist.
Table 1 indicates the outcome of the game for each strategy combination. As we
focus on procedural costs, we only report the corresponding sum of effort and error
costs here. Reputational concerns of the prosecutor or (dis-)utilities of the defendant
are not considered.

It is clear that the strategy combination {(inv);(n, co) } welfare dominates the com-
bination {(inv);(inv)}, because if P has already revealed the truth, there is no benefit
in additional investigations. Moreover, {(inv);(n,co)} also dominates {(n, ch);(inv)}
by assumption. Thirdly, it dominates {(inv);(n, ac)}, because yH > 0. As a combi-
nation of type {(n,dr);(x)}, with x being any strategy of J, yields the same social
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P investigates

{(inv);(n, co)}

v

0 Y

Fig.2 Normative analysis and optimal outcomes

outcome as {(n, ch);(n,ac)}, we will use the expression “set free” in the following
line of thought. Hence, three types of outcomes remain which must be compared:

1) P investigates, charges only if D is guilty, and J convicts blindly, {(inv);(n, co)}
2) P charges blindly, J convicts both types of D, {(n, ch);(n, co)}
3) Both types of D are released without investigations, “set free”

The following lemma summarizes the pair-wise comparison of the three possible
outcomes (in terms of welfare) of the game.

Lemma: (i) the strategy combination {(inv);(n,co)} 1is strictly bet-
ter than {(n,ch);(n,co)} if, and only if,cp < aH(1 —y). (ii) the combina-
tion {(inv);(n,co)} is strictly better than “set free” if, and only if,cp < yH. (iii)
the combination {(n,ch);(n,co)} is strictly better than “set free” if, and only
if,iaH(1 —y)<yH ©y>a/(1+a).

Note that, by assumption, ¢, < H and a > 1 apply. Furthermore, c; is irrelevant
for the normative analysis in the scenario ¢; > cp > 0. Moreover, society is wel-
fare indifferent between “blind convictions” and “blind acquittals” if, and only
ifyH =aH(1 —y) &y = a/(1 + a). Figure 2 visualizes these findings.

The vertical axis shows P’s investigation cost and the horizontal axis shows v,
the ex-ante probability of a given defendant D to be actually guilty. The decreas-
ing function, ¢, = aH(1 — y), captures condition 1) from the Lemma: above this
line, blind charges and convictions are preferable to investigations by the prosecu-
tor, and below vice versa. The increasing function, ¢, = yH, depicts condition ii)
from the Lemma: above this line, setting free all defendants is preferred to pros-
ecutorial investigations, and below vice versa. The vertical line,y = a/(1 + @),
then represents condition iii). To the left of the vertical line, setting free the
defendants is preferable to blind charges and convictions.

This leads to the following normative results. “Setting free” the defendant is
optimal for low values of the prior and high effort costs of P, such that
y<a/(l1+a)Ay <cp/H holds. Prosecutorial investigations are socially
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Fig.3 Strategic form

desirable for intermediate values of the prior and low effort costs of P, such that if
1- (j—; >y > %” applies. Blind convictions are thus efficient for higher values of
the ex-ante probability and higher effort costs, implying y > 1-% andy > 1-— ;T’;
This normative result is straightforward: if the ex-ante probability of a guilty
defendant is small, then it is optimal for the enforcement system not to investigate
the case and set the defendant free. If this probability is very high, it could be
optimal to convict any defendant without costly examination of the case. Only for
intermediate values, costly investigations can be justified in order to make the

court decision depend on the findings.

4 The prosecutor as impartial aide to the judge

In this section, we turn to the positive analysis of the depicted prosecution game in
which prosecutor and judge are stylized as impartial investigators of society. We will
derive Nash equilibria of the game depicted in Fig. 1 and examine whether these
equilibria are also perfect Bayesian equilibria. To find all Nash equilibria, we need
to set up the strategic form of the game. The strategic form of a game consists of the
set of players, the set of strategy combinations, and the set of combinations of pay-
offs which the players attach to each strategy combination. Figure 3 illustrates the
resulting 3 x 3 bi-matrix indicating the players’ payoffs.!!

1 Note that this strategic form can also be derived from the following more complex game where each
agent has two independent decisions: the prosecutor first decides about investigations and then about tak-
ing the case to court, and the judge decides first about investigations and then about the final verdict on
the defendant”s guilt. Due to the elimination of dominated strategies, however, this game of 16 x4 strat-
egy combinations can still be reduced to the above described 3 X 3 bi-matrix.

@ Springer



412 European Journal of Law and Economics (2023) 56:403-422

A perfect Bayesian equilibrium (PBE) in this game of asymmetric infor-
mation consists of the strategies {SP;s J}, with s, € [(inv);(n, ch);(n,dr)] and
s; € [(inv);(n, co);(n,ac)], and the judicial beliefs u = prob(G|ch) about the
defendant’s guilt given the case is brought to court “such that, at any stage of the
game, strategies are optimal given the beliefs, and the beliefs are obtained from the
equilibrium strategies and observed action using Bayes” rule” (Fudenberg and Tirole
1999, p. 326).

In this game, four candidates for a PBE in pure strategies exist contingent on the
ex-ante probability of a guilty defendant. In the following, we present the results
from low to high values of the a priori probability of a guilty defendant, y.

If the ex-ante probability y is rather low, there is always one PBE in pure strat-
egies in which the prosecutor drops the case and prosecution ends.!? Given the
expected costs of error and a potential reputational loss, it is straightforward that
the prosecutor will not proceed blindly. Moreover, the low probability of a guilty
defendant then also precludes further prosecutorial investigations, given the effort
costs. In the end, not taking a case to court is always rational for the prosecutor as
long as the judge deems the charge meritless, thus the upper bound is y < %’

Proposition 1. (i) The strategies {(n,dr);(n,ac)} form a PBE if for the judicial belief
the conditions u(G|ch) < %’and u(Glch) < aL-i-l apply (PBE No.1). (ii) These strate-

gies cannot be sequentially rational if y > C—h’ holds."?

For intermediate values of the prior y, there are two candidates for PBE in pure
strategies. Given that these two PBE coexist, also one PBE in mixed strategies can
be determined.

When deciding about the individual investigation effort, each player weighs own
effort costs against the expected cost of court errors. Due to ¢, < ¢, the prosecu-
tor will regard investigations as favorable for a wider interval of y than the judge.
If effort costs of the prosecutor, however, exceed her expected reputational dam-
age when losing in trial, ¢, > (1 — y)L, then she will still prefer to freeride on the
judge’s effort. Under this condition, two pure strategy equilibria coexist when the
ex-ante probability of guilt y lies in the ‘intermediate’ interval <~ <y < 1 — C—;q In
either equilibrium, one player investigates, and the other player freerides. From an
efficiency perspective, only the equilibrium (PBE 3) where the prosecutor looks into
the case is efficient, as she bears the lowest fact-finding costs and the same court rul-
ing is obtained.

12 Note that the information set of the judge is not reached and that for zero probability events, any pos-
terior u is admissible. For any given belief, however, there exists only one optimal response by the judge.

13 Note that two trivial Nash-equilibria, {(n, dr); (inv)} and {(n, dr); (n, ch)} exist which are always
bound at least by y < Cl—f, as otherwise P would prefer investigations to dropping the case. Due to ¢p < ¢/,

the inequality = < < holds and is consistent with Proposition 1 (ii). As the implications are similiar, i.e.
the case is always dropped, we will not consider them further.
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Proposition 2. The strategies {(n,ch);(inv)} form (i) a Nash Equilibrium
ifcp > (1 —y)L, y > %and y<1- % hold. (ii) This equilibrium is a PBE given the
belief u(G|ch) = y (PBE No. 2).

Proposition 3. The strategies {(inv);(n, co)}form (i) a Nash Equilibrium ify < 1 — ;—’;
and y > %” hold. (ii) This equilibrium is a PBE given the belief u(G|ch) = 1 (PBE

No. 3).

In the overlap of the two pure strategy equilibria, one PBE in mixed strategies
exists where the prosecutor and the judge randomize their investigation efforts. For
this equilibrium to hold, the prosecutor must choose her investigative effort in a way
to turn the judge indifferent between own investigations or blind convictions. The
higher the probability that the prosecutor investigated the case (and thus dropped
charges against innocent defendants), the more confident the judge will be about the
defendant’s guilt and the more the judge’s posterior belief approaches the threshold
when he is eventually indifferent between investigating and convicting without fur-
ther effort. In turn, the judge must make the prosecutor indifferent between investi-
gation and blind charges by randomizing between judicial investigative effort and
blind convictions. The lower the probability of judicial investigations, the more the
prosecutor will be inclined to examine that case herself given the costs of a wrong-
ful court decision. We specify ¢, (¢p;) as the probability that the prosecutor (judge)
investigates the case and derive the following proposition.

Proposition 4. If Propositions 2 and 3 hold for given y, then there exists a PBE in

(=) (ah—c,) and J's probability

1—y)ah— C . :
of effort ¢ *,;= %, and the judicial belief u(Glch) =1 — % (PBE No. 4).

mixed strategies with P’s probability of effort ¢ xp=

This leads to the following remarks: first, P cannot make J indifferent between
investigations and blind acquittals under Propositions 2 and 3. P’s investigative
effort leads to dropped cases against innocent defendants, which always increases
the posterior belief u about the defendant’s guilt. Consequently, no type II errors
(wrongful acquittals) can occur in this mixed strategy outcome when the judge ran-
domizes only between investigations and blind convictions. Second, PBE No. 2 and
PBE No. 4 both require the condition ¢, > (1 — y)L to hold. That is, the prosecutor”s
effort costs must exceed the ex-ante expected loss when taking the case to court and
the defendant’s type is revealed. Third, a second PBE in mixed strategies can exist
in which the judge randomizes between investigations and acquittal, but only for

lower values of the prior, y < %’ and only if the equality ¢, = (1 — y)L holds. As in

PBE No. 1, type II errors do occur for such low values of the prior.'*

14 We provide a more detailed analysis of mixed strategy outcomes in the Annex A2.
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For high values of the ex-ante probability of a guilty defendant and when the
prior exceeds the reasonable doubt-threshold, then both players do not investigate
the case and all defendants are charged and convicted.

Proposition 5. The strategies {(n,ch),(n,co)} form (i) a Nash Equilibrium if
y>1- % andy > ﬁ (ii) This solution is a PBE for the belief u(G|ch) =y (PBE
No.5).

It should be clear at this point that the determined PBE do not always coincide
with the optimal outcomes from the normative analysis. This particularly applies
to low and high values of the prior. The main reason is obviously that private and
social incentives are not aligned: the individual disutility % of judge and prosecutor
is smaller than the respective social error cost H, which results in less cases being
investigated than would be socially optimal. As this is well understood in the lit-
erature (see, among others, Spier 2007), we focus on the intermediate values of the
prior. This leads to the following corollary.

Corollary. The PBE No. 3 is always efficient. PBE No. 2 is never efficient.

For intermediate values of the ex-ante probability of guilt, %’ <y<l-— %, up to
three equilibria exist and only PBE No. 3, i.e. the prosecutor investigates the case
and only truly guilty defendants are charged and convicted, is socially desirable.
This strategic interaction between the prosecutor and the judge can be described by
the well-known battle-of-the-sexes dilemma whenever PBE 3 and PBE 4 coexist:
even though both parties seek a common goal, they conflict over the distribution
of the rent. In the context of this game, both agents seek to convict the guilty and
acquit the innocent, but they prefer that the other party bears the investigative costs.
This constitutes a free-rider dilemma. As we assume that the prosecutor shows lower
effort costs, PBE 3 will be socially preferable to judicial investigations (PBE 2).
PBE 3 is also favorable to the mixed strategy equilibrium (PBE 4) which gives rise
to type I court errors and may also cause redundant investigations by both parties.
Given the rather ideal conditions, i.e., two impartial investigators who seek to avoid
court errors, efficient outcomes are not certain.

5 The opportunistic prosecutor

An obvious solution to the identified coordination problem between two strategic
players is to limit one player’s choice over strategies. In the world of our prosecution
game, preventing the judge from choosing (inv) would be a simple way to incentiv-
ize the prosecutor to investigate the case herself. For critics of the inquisitorial tradi-
tion this would be further evidence against the elevated position of the inquisitorial
judge in trial. We will show in the following that such a hasty conclusion ignores the
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investigate convict acquit
inv blindly blindly
1, co n, ac
Yo 0 -yh
investigate
inv yV-cp yV-cp -yL-cp
g charge 0 -(1-y)ah -yh
) blindly
8 n, ch yV-(1-y)L \Y% -L
A
drop “yh yh yh
blindly
n, dr 0 0 0

Fig. 4 Strategic form for opportunist prosecutor

relevance of the judge’s ability to examine the evidence himself as an institutional
safeguard.

In the following, consider the scenario of an opportunistic prosecutor who does
not care about court errors. Instead, she only weighs her prospects of winning or
losing in trial when deciding about potential investigations and whether to bring
charges against the defendant. For this, we assume that the opportunistic prosecutor
gains a utility V when winning a case in courtroom and, as before, incurs a loss L
when losing. Imagine V and L to capture the impact of trial outcome on the prosecu-
tor, e.g., due to reputational effects or changes in self-confidence or job satisfaction.
The amended strategic form is displayed in Fig. 4.

The changed preferences of the prosecutor lead to one major change of the identi-
fied equilibrium strategies: the formerly efficient equilibrium (PBE No. 3) no longer
exists. Given that the judge chooses (n, co) and the prosecutor does not care about
court errors, then, clearly, charging blindly (n, ch) becomes the best response to the
judge convicting blindly as the condition yV — ¢, < V always holds. The other for-
mer pure strategy equilibria of the game remain largely unaffected, although some
thresholds are shifted due to the additional gain of the prosecutor when winning in
court.'> Generally, cases with a low ex-ante probability of guilt are still dropped,
high probability cases are decided without investigations and the judge investigates
the evidence of cases when the ex-ante probability lies in between. This result trivi-
ally implies that the coordination problem is also eliminated, though the outcome is
less efficient given to higher effort costs of the judge. This is not surprising, as the
judge cannot expect to freeride on the effort of an opportunist prosecutor.

Our amended model of inquisitorial prosecution thereby shows that, even for the
case of an opportunistic prosecutor, this criminal justice systems still guarantees

15 See Annex A3 for a comparison of the pure strategy equilibria.
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that rather uncertain cases are investigated in equilibrium. Removing the judge’s
ability to examine the case himself in such a setup would eliminate this safeguard.
Without the strategy (inv) of the judge, cases with an ex-ante probability below the
‘beyond reasonable doubt’ bound, i.e. y < a/(1 + a), will then always be dropped,
and defendants with a higher ex-ante probability of guilt will always be convicted
without examination of evidence. In other words, the legal process then exhibits no
verification power of its own. Restraining the judge’s ability to investigate the case
thus be may less desirable when the benevolence of the prosecutor cannot be taken
for granted.

6 Policy implications

In the following, we present the implications of our inquisitorial prosecution model
regarding procedural error costs and possible avenues to overcome the identified
free-riding dilemma.

The first insight from our analysis is the limited occurrence of type II court errors.
Plainly, court errors do not occur in the pure strategy equilibria where one of the
players investigates the criminal case. This is put into perspective in the mixed strat-
egy equilibrium where investigations occur only with a probability smaller than one
and where some innocent defendants are convicted blindly. Nevertheless, only type
I errors occur. This follows from the fact that the judge can only be turned indiffer-
ent between his pure strategies (inv) and (n,co), and both can never produce a false
acquittal. Note that this also applies to the pure strategies equilibria PBE 2, PBE 3
and PBE 5. We thus conclude that, except for low values of the prior, y < %’ type II
errors cannot occur in our prosecution model with two investigating agents. This is
in line with the general conjecture of Adelstein and Miceli (2001, p. 49) who associ-
ate a “strong desire to punish the guilty” with inquisitorial justice systems. Moreo-
ver, our analysis shows that the alleged goal to avoid wrongful acquittals is still met
when accounting for the problem of effort coordination between two investigating
agents. In Christmann (2021), we show that this preference for avoiding wrongful
acquittals over wrongful convictions changes at once when plea bargaining, a pro-
cedure common in adversarial criminal justice systems, is introduced into the game.

As a second implication from our model, policy makers in inquisitorial systems
need to address the identified coordination problem between the prosecutor and the
judge. Evidently, the two impartial investigators in criminal procedures fail with
positive probability to coordinate their efforts, which leads to higher investigation
costs and potential court errors. In the following, we present two policy measures
that curb some of the negative effects, namely (i) adjusting the ‘beyond reasonable
doubt’ bound or (ii) increasing reputational concerns by the prosecutor.

The ‘beyond reasonable doubt’ conviction threshold describes the minimal
requirement for the judge’s ex-post belief about the defendant’s guilt in order to jus-
tify a conviction. This requirement increases in o, which we interprete as the num-
ber of wrongful acquittals that equal the social cost of one wrongful conviction. It
is a standard assumption in the legal sciences (see, among others, Andreoni 1991,
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Weinstein and Dewsbury 2006, Tsur 2017) that « is higher for more serious punish-
ments. The analysis of our prosecution game reveals that increasing this decision
standard may reduce the numbers of wrongful convictions in equilibrium but fails to
reduce efforts to the efficient level.

First, an increasing a also increases the range where PBE 2 and PBE 3 and, thus,
the battle-of-sexes interaction may occur.'® For both equilibria, the upper boundary
with regard to the ex-ante probability of guilt y is shifted upward if a higher a (and
thus a higher reasonable doubt conviction threshold) applies. This is an intuitive
result as higher social costs of type I errors require a higher level of certainty about
the defendant’s guilt, which enlarges the range where investigations are preferable to
a blind conviction. This, at the very least, further propagates the coordination prob-
lem. Some criminal cases with a high probability of guilt that previously would have
been decided efficiently without further investigation effort (PBE No. 5) are now
subject to the battle-of-sexes interaction problem. Although inefficiently costly, this
at least reduces the occurrence of wrongful convictions. This reasoning also applies
to the mixed strategy outcome (PBE No. 4) where higher values of o increase the

o’
— >0

and ¢ > 0). Again, this makes insufficient use of the prosecutor’s cost advantage
and fails to mitigate the identified coordination problem but curbs the occurrence of
type I errors. We conclude that policy makers thus may choose to raise the decision
standard in criminal procedure if they primarily intend to raise equilibrium investi-
gation efforts irrespective of cost redundancies.

The second variable of interest, prosecutor’s reputational concern L, enables the
policy maker to address the coordination problem directly. A prosecutor who wants
to avoid losing a case that she actively choses to bring to court is clearly incentiv-
ized to make the correct choice in the first place. The inefficient equilibrium PBE
No. 2 relies on the inequality ¢, > (1 — y)L to hold as the prosecutor then risks a
reputational damage when moving to court to avoid certain effort costs. Evidently,
sufficiently high reputational costs L eliminate the inefficient equilibrium, incentiv-
ize the prosecutor to run investigations and thereby implement the efficient PBE No.
3. Raising reputational concerns to this level, however, is risky if the policy maker
is uncertain about the prosecutor’s true preferences: the above-mentioned inequal-
ity is also necessary to incentivize judicial investigations when the prosecutor is of
the opportunistic type (see Fig. 4). If this inequality no longer holds, then no pure
strategy equilibrium exists for intermediate values of the prior y. This dependency
of the impact of reputational costs L on judicial effort carries over to the mixed strat-
egy outcomes: while judicial effort increases in L for the scenario of the benevolent
prosecutor (in PBE No. 4), the opposite holds true when the prosecutor is opportun-
istic and does not care about court errors.'” So we conclude that using reputational
concerns to solve the coordination problem critically hinges on the prosecutor’s

probability of investigation efforts by both players on the equilibrium path (

16 PBE 2 faces the upper bound of y < 1 — < with Z—V > 0, and PBE 3 is bound by y < 1 — 2, with
= >0.

We provide more details on these two mixed strategy outcomes in Annex A3.
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preferences being of the benevolent type, i.e. her preferences are at least partly
aligned with the interests of society.

7 Conclusions

The inquisitorial tradition regards the prosecutor as an impartial aide to the judge.
In this paper, inquisitorial criminal procedures are described as a sequential game
between a prosecutor and a judge who seek to convict the guilty and set free the
innocent defendants. Our analysis yields three major insights.

First, a free riding dilemma unfolds between the judge and the impartial prosecu-
tor for intermediate ex-ante probabilities of the defendant’s guilt: both investigat-
ing agents are interested in verifying the case and thus making a correct decision,
but each player prefers that the other one bears the effort costs. From this theoreti-
cal perspective, it is thus unclear which outcome will prevail. This implies that it is
not guaranteed that the prosecutor investigates the evidence, which would mean the
lowest cost for society. It is even more problematic that, in addition to these pure
strategy equilibria with certain outcomes, an equilibrium in mixed strategies exist.
For this outcome, each player exerts investigative effort with a positive probability,
but less than one. This generates the risk that either a doubtful criminal case is never
investigated but inefficiently concluded by a ‘blind’ conviction, or both agents inves-
tigate which implies the duplication of efforts. In other words, wrongful convic-
tions occur with positive probability in equilibrium when criminal cases are rather
ambiguous. It is remarkable that, despite the evident coordination problem among
the investigating agents, wrongful acquittals do not occur in any equilibrium except
for very low ex-ante probabilities of a guilty defendant. Our theoretical results thus
support a previous notion in the literature that the inquisitorial tradition is particu-
larly driven to punish the guilty.

Second, some measures to curb the identified coordination problem are sensitive
to the assumption of an impartial prosecutor who cares about avoiding court errors.
If the prosecutor is incentivized to avoid losing in courts, e.g., through higher repu-
tational concerns, this eliminates the freeriding dilemma and potentially implements
the efficient pure strategy equilibrium. Even for the case of mixed strategies and
positive probabilities of errors, the judge’s investigation efforts increase with higher
reputational concerns of the prosecutor. Unfortunately, this critically hinges on the
prosecutor not being of the opportunistic type. If the prosecutor is opportunistic and
does not care about court errors, such a measure will eliminate the remaining pure
strategy outcome where investigations do occur in equilibrium. Even worse, judicial
effort then decreases with higher reputational concerns of the prosecutor. We con-
clude that legal policy makers need to be aware of the preferences of the prosecutors
when using reputational concerns as an incentive for prosecutorial effort.

Third, raising the burden of proof (‘beyond reasonable doubt’) fails to address the
coordination problem between the two players and leads to the duplication of efforts,
but at least reduces the probability of wrongful convictions. Furthermore, this result
is not dependent on the prosecutor’s type. Even for the case of the opportunistic
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prosecutor, increasing the burden of proof does incentivize the prosecutor to investi-
gate with a higher probability in the mixed strategy outcome.

While our paper analyzes behavior in criminal procedure, its setup and implica-
tions may well carry over to other scenarios where two independent decision-makers
are to verify a case, such as managerial decisions and internal audits in a company,
coordination tasks between different regulators or higher and lower-level authorities,
or between a firm’s compliance officer and authorities (see, e.g., Garoupa 2000, Bar-
bieri and Konrad 2021, Fandel and Trockel 2013).

Appendix
Proofs
Proof Proposition 1

(1) The strategies {(n,dr);(n,ac)} are always a Nash-equilibrium: if J acquits, (n, dr)
1s always best for P. If P drops, all J's strategies show the same outcome. However,
[(n, dr); (n, ac)] is a PBE only if out-of-equilibrium beliefs apply with u < %’
andu < ai-l-l: If J’s information set is reached, (n, ac) is only preferable to (inv) for J
if=ph > —c;, which yields u < %’, if and —ph > —(1 — p)ah hold, which
yieldsu < ai-l—l This fully constitutes the PBE. (ii) It appears implausible, however,
that (n, ac) is an equilibrium strategy for high values ofy. Given the setup of the
game, it is easy to see that the condition y > y must apply when the information set
of the judge is reached, as the prosecutor either charged blindly or investigated the
case. Given the requirements for the judicial belief of (i), we restrict our focus on the
equilibrium strategies {(n, dr);(n,ac)} on cases when y < %’ applies. This reasoning
about the condition 4 > y becomes even more pronounced if we applied the tradi-
tion of Kreps and Wilson (16) to analyze off-equilibrium strategies: Consider that
the players ‘tremble’ in their strategies with a small probability €, implying that at
each information set, the equilibrium strategy by the player is actually played with
probability 1 — €, and each of the other two off-equilibrium strategies with probabil-

itye /2. This yields the judicial belief u(g|ch) = m(lz—j)(e/Z) > y whenever the infor-

mation set of the judge is reached. Thus, the strategies {(n,dr);(n,ac)} cannot be
sequentially rational if y > %’ applies.

Proof Proposition 2

(1) For investigations to be a best response by J to blind charges by P, this must
be more favorable than blind acquittals,—c; > —yh < y > % and better than

blind convictions, —c; > —(1 —y)ah &y <1 — % Note that y > %’ implies that

y > £ holds forc; > cp. For a blind charge to be optimal for P, this must be pref-
erable to dropping the case,—(1 — y)L > —yh < yh > (1 — y)L, and also prefer-
able to one’s own investigations,(1 — y)L < cp. The former inequality always holds
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for cp < yh and(1 — y)L < cp, as we already established %” < y.(i1) As P charges all
defendants in equilibrium, J has to form her beliefs as 4 = y, which was considered
in (i).

Proof Proposition 3

(1) Given that P only charges the guilty defendants, for J it is always optimal to con-
vict all charged defendants without further investigations. Given blind convictions
by J, investigations are rational for P when —cp > —(1 —y)ah &y <1 - % and
—cp>—-rvhsy> %” (i1) As P charges only the guilty defendants, 4 = 1 applies, as
considered in (1).

Proof Proposition 4

The judge 1is indifferent between investigation and blind convictions if
—c; = —(1 = p)ah holds, which yields the threshold y =1 — % We write the poste-

. . : - r
rior belief of the judge as u = ==

=1- ﬁ holds, which gives ¢ *p=

Thus, the judge is indifferent if
- r =pah—¢;
y+(1—=¢p)(1-7y) (l—y)(ah—cj)'
ify <1-— % The prosecutor is indifferent between investigation and blind charges if

—cp=—,(1 —y)L — (1 — $,)(1 — y)ah holds. This yields ¢ #,= % The

numerator is positive fory <1 — % and smaller than the denominator
given(l — y)L < cp. These requirements are always met under Proposition 2 and 3.

U= ¢+*p € (0;1) applies

Proof Proposition 5

(1) Given that J blindly convicts, P will respond with a blind charge if

—(1 = y)ah > —cp, which gives y > 1 — %, and —(1 —y)ah > —yh &y > 1%@ I’s

best response to a blind charge is a blind conviction if —(1 — y)ah > —c;, which yields
J

y>1- ﬁ and—(1 — y)ah > —yh <= y > ﬁ Due toc; > cp, the inequality

_ % T
y>1 ~ guarantees thaty > 1 ~ holds.

Mixed strategy outcomes

P may choose between the pure strategies (inv), (n, ch), and (n, dr). ] may choose
between the pure strategies (inv), (n, co), and (n, ac). Given the existence of the strategy
(inv) and%’ < 1%05 <I1l- %, P cannot be made indifferent between (n, ch) and (n, dr),
and J cannot be indifferent between (n, ac) and (n, co). In other words, if P (or J) would
be indifferent between the mentioned two pure strategies for a given vy, they would
strictly prefer to choose the pure strategy (inv). Consequently, 2X2 candidates for
mixed strategy equilibria remain.
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In addition to Proposition 4, a second mixed strategy equilibrium exists when P
mixes between (inv) and (n, ch), and J mixes between (inv) and (n, ac.). J is indifferent

when —¢,yc, — (1-¢p)c; = —yh holds, which gives ¢, = (ij_ih and requires the condition
v

y < C—}jto hold. Pbecomes indifferentif —c, — (1 — ¢,)y(h + L) = —¢p;(1 — y)L = (1 — ¢,)(yh + L).
This only holds if (1 — y)L = cp, and allows ¢, € (0;1).

No mixed strategy equilibrium can exist when P mixes between (inv) and (n, dr),
and J mixes between (inv) and (n, co). For J to become indifferent, the following condi-
tion needs to hold: —¢pyc; — (1 - qbp)yh = —(1 — ¢p)yh, which cannot be fulfilled
for ¢ > 0. Note that, given P plays (n, dr), any combination of J’s strategies would
be a best response but provide identical outcomes to the pure strategy solution. We
thus restrict the analysis of mixed strategy outcomes to cases where both players apply
mixed strategies.

No mixed strategy equilibrium can exist when P mixes between (inv) and (n, dr),
and J mixes between (inv) and (n, ac). For J to become indifferent, again the following
condition needs to hold: —¢pyc; — (1 — (,z')P)yh =—yh < ¢py (h — cj) = 0, which
cannot be fulfilled for ¢ > Oand i > ¢,.

Comparison of equilibria

Equilibrium Impartial prosecutor Opportunistic prosecutor
PBE No. 1 (y > ‘;’ violates sequential rationality) (y > ‘7’ violates sequential rationality)
) L
PBE No. 2 Cp >C§1 —-y)L; . y> e > (1-y)L;
r>ar <o y>%’;y<l—%
PBE No. 3 y<1-— c—;’; y > %” (does not exist)
an
PBE No. 4 _  (=p)ah—c, _ (=p)ah—c,
¢ #p= (1=r)(ah—c,) ¢ xp= (1-p)(ah—c,)
_ (=p)ah—cp _ (I=p)V+cp
PH= Tpamal P = oo )
cp>A=pLiy<l-- cp<(=-pLy<l-=
— te. L —_ 4. N
PBE No. 5 r>1==sy> r>l==—sy>

1+a

14+a
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Abstract

This paper contributes to the question whether plea bargaining is compatible with the
inquisitorial tradition. We stylize inquisitorial criminal procedure as a sequential
game with two impartial investigators, judge and prosecutor. Both agents are subject
to private investigation costs and seek a correct decision over a defendant of
uncertain guilt. Our analysis shows that the introduction of plea deals in courtroom
helps to overcome the problem of effort coordination between the two agents.
Moreover, we demonstrate that the introduction of plea deals reduces the number of
wrongful convictions, but this comes at the cost of some guilty defendants getting
away unpunished. Our results are robust to small decision errors by the players and
attorney moral hazard. We further consider the implications of imperfect verification
skills by judges, different timing of deals, or prosecutors who just seek to maximize
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1 Introduction

The plea bargain, a legal practice where the defendant pleads guilty in exchange for a
reduced punishment, is often regarded as alien to the inquisitorial law tradition." In
contrast to adversarial procedures where mainly the parties are responsible for
presenting evidence, the inquisitorial trial is primarily run by the judge as the neutral
investigator and decision-maker. The judge is obliged to establish the truth. In this
perspective, the determination of guilt is not at the discretion of the prosecutor or the
defendant and thus cannot be part of any bargain. However, it cannot be denied that
plea bargaining has become common in legal justice systems around the world (see,
e.g., Hodgson, 2015 for an overview). Law & economics scholars have identified
important features of plea bargaining, such as lower procedural costs of enforcement
and less uncertainty about the outcome of trial. Most remarkably, plea bargaining
serves as a screening mechanism to sort the guilty from the innocent defendants (see
Lewisch, 2000 for an overview).

The case of Germany, a country that was once called “the land without plea
bargaining” (Langbein, 1979) with a strong inquisitorial tradition, is particularly
illustrative for this ongoing debate.” Klaus Tolksdorf, the former president of the
German Federal Court of Justice, called the increasing use of plea deals as
“devastating for the reputation of justice” (Frankfurter Allgemeine Zeitung, 2009).
Other scholars claim that ‘informal’ deals will promote guilty pleas by defendants
without sufficient evidence (see Jahn & Kudlich, 2016). A recent government review
of plea bargaining in Germany did reveal frequent violations of the legal
requirements due to ‘informal’ deals, a lack of oversight by prosecutors and judges,
and degraded safeguards for the defendant (see Altenhain et al., 2020).

In this paper, we study (i) the impact of plea bargaining on the coordination of
investigative effort between judge and prosecutor and (ii) its capability to screen for
guilty defendants in the inquisitorial justice system. While many comparative law
and economic scholars focus on the judge as the single decision-maker in the
inquisitorial tradition, we follow Christmann and Kirstein (2022) who stylize
inquisitorial procedures as a sequential game with two impartial investigators, judge
and prosecutor. In their model, the two agents are engaged in a “battle-of-the-sexes”-
dilemma as they try to coordinate their investigative efforts. Christmann and Kirstein
(2022) demonstrate that if no agent always chooses investigative effort, a mixed
strategy equilibrium still exists where no wrongful acquittals occur, but some
innocent defendants are wrongfully convicted. In this paper, we will take the analysis

! Scholars in inquisitorial legal systems argue that any (negotiated) punishment requires the determination
of guilt by the state, and this determination needs to be justified by the evaluation of the evidence of the
case (‘nulla poena sine culpa’). Consequently, any guilty plea that saves court resources due to avoided
investigations or a reduction in the defendant’s rights is regarded as a violation of this principle (see, e.g.,
Landau 2011).

2 Many inquisitorial countries, such as France, have introduced plea deals alongside other adversarial
elements into their procedures. Such deals typically occur before trial to save resources, but these
agreements are later validated by the judge. In Germany, the legislator finally recognized the practice of
plea offers in 2009 but also attempted not to interfere with the inquisitorial doctrine, i.e. plea deals are to be
negotiated during trial (§257c StPO), and the agreement does not relieve the judge of his obligation to
examine the evidence.
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to the next level and introduce the defendant as the third player to this strategic
interaction. Furthermore, we will allow the judge to initiate a plea offer to end the
game before court proceedings commence. Our analysis shows that the introduction
of plea deals helps to resolve the above-mentioned problem of effort coordination
between the two investigating agents. More specifically, we find that a (trembling-
hand) perfect equilibrium can exist that achieves complete separation between guilty
and innocent defendants if and only if the deal offer is made after the initial
investigations by the prosecutor but before court proceedings start. This is
remarkable compared to the typically semi-separating equilibria in the literature on
adversarial plea bargaining (see Baker & Mezzetti, 2001). In contrast to the
widespread concerns in the legal debate, and again distinct from Christmann and
Kirstein (2022), we also demonstrate that plea bargaining reduces the frequency of
wrongful convictions (type 1 errors) in inquisitorial procedures. This paper
particularly contributes to the presumption of Adelstein and Miceli (2001) who
characterized the adversarial system by its aversion to wrongful conviction and, for
the inquisitorial system, presumed a strong desire to punish the guilty defendants.
Our findings thus substantiate their presumption and indicate a systemic shift in the
avoidance of courts errors when plea deals are introduced in inquisitorial procedures.
Outside the field of criminal law, our game-theoretic model also applies to other legal
disputes and bargaining between a state authority and a defendant, such as tax law
cases and leniency programs in antitrust proceedings.

The paper is organized as follows: in Sect. 2, we provide a review of the related
literature and introduce our model setup in Sect. 3. Section 4 then provides an
analysis of the identified sequential equilibria of the game. We discuss our main
findings and policy implications in Sect. 5 and consider some extensions and caveats
to plea bargaining in Sect. 6. Section 7 concludes.

2 Related literature

Researchers have shown a strong interest in the institution of plea bargaining both
due to its strong prevalence particularly in the U.S. criminal justice system and its
obvious resemblance to pre-trial settlements in civil procedure.” From the law and
economics discipline, plea bargaining has often received a rather favorable, “upbeat
assessment” (Garoupa & Stephen, 2008, p. 326). While one major strand of research
regards plea bargaining as a pricing device for crime (see, among many others,
Landes, 1971, Adelstein, 1979, Easterbrook, 2013, Covey, 2016), this paper
contributes particularly to the large literature that studies plea bargaining as a
screening mechanism.

Since the landmark article of Grossman and Katz (1983) and later refinements by
Reinganum (1988) and Baker and Mezzetti (2001), the plea offer has been
interpreted as a strategy for the prosecutor to better distinguish the guilty from the

* Despite obvious similarities through the negotiations between opposing legal parties, plea bargaining
clearly differs from civil proceedings. For example, the prosecutor is representing the state and has access
to exclusive resources, and the subject-matter is primarily a risk only to the defendant, as the court ruling
could lead to monetary sanctions or imprisonment.
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innocent defendants. Plea bargaining may thus save scarce prosecutorial resources.
Researchers have particularly focused on the extent of prosecutorial discretion, the
risk of wrongful guilty pleas and the standard of proof. Reinganum (1988) showed
that a large discretion of the prosecutor to extend case-specific bargains to defendants
is particularly desirable when previous screening by the police force is rather poor.
Similarly, Bjerk (2021) points out that plea deals that do not separate between the
guilty and the innocent are justified if the ex-ante probability of guilt is high. Gazal-
Ayal and Thor (2012) find evidence that the common fear about innocent defendants
pleading guilty is not justified empirically, but still suggest limitations on plea
discounts to maintain proper incentives. In this regard, Mungan and Klick (2016)
propose large exoneree compensations to further limit the risk of wrongful
convictions. Tsur (2017) demonstrated that all plea bargaining equilibria in the
interaction of a benevolent prosecutor with strategic defendants and juries fit the
principle of equality before the law. Many researchers have yet questioned the
underlying model assumptions, such as benevolent preferences of the prosecutor
(see, e.g. Bibas, 2004; Garoupa, 2012), her ability to interpret new information in an
unbiased manner (see, e.g. Burke, 2007; Christmann, 2021) and risk-neutral behavior
by the defendants (see Kobayashi & Lott, 1996). In the words of Easterbrook (1992),
however, much of the criticism has to be attributed to underlying imperfections of the
trial in general.

Plea bargaining appears to be deeply rooted in adversarial criminal justice
systems.* According to scholars of comparative criminal law, the strengths of the
adversarial system are the superior incentives of the litigants to reveal private
information to the court (see, among others, Tirole and Detrawipont, 1999, Froeb &
Kobayashi, 2001; Spier, 2007, pp. 313). For example, the information asymmetry
between the informed defendant and the uninformed prosecutor will continuously
diminish in the course of the proceedings, but litigation expenditures increase. Given
this trade-off between accuracy of the deal and cost-savings, both parties are
motivated to find the best timing for the plea bargain (see Garoupa & Stephen, 2008).
Many researchers argue that incentives for information collection in inquisitorial
legal systems are rather low: Kim (2013) points out that, in contrast to the parties
themselves, the effort of the uninformed inquisitorial judge has to be less effective in
extracting truthful information. This induces more decision errors by the court. The
incentive problem becomes even more pronounced when one acknowledges that the
inquisitorial system relies on two benevolent representatives of society, the judge as
inquisitor and the prosecutor as his aide. Considering judge and prosecutor as
economic agents, Christmann and Kirstein (2022) show that coordination problems
emerge as each of the two agents prefers to freeride on the other one’s effort,
although a higher standard of proof can partly mitigate this inefficiency. Emons and
Fluet (2009) find that parties are also more tempted to distort the evidence in the
inquisitorial setup than in an adversarial hearing.

* In addition to its widespread use in the US, two out of three pleas in England and Wales involve a guilty
plea by the defendant (see UK Ministry of Justice 2019). However, mere guilty pleas may not be identical
to real plea bargaining between the parties (see comments by Garoupa and Stephen 2008).
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Despite these disparities in legal doctrines, plea bargaining has become common
in many inquisitorial justice systems (for an overview, see Hodgson, 2015). Several
legal scholars resent this development and regard such bargains as not compatible
with the inquisitorial law tradition, as the criminal case is not at the discretion of the
parties and the process of revealing the truth is to be governed by the impartial judge
(see, among others, Wohlers, 2010; Landau, 2011; Ronnau, 2018). In a comparative
law setting, Adelstein and Miceli (2001) attempt to capture the traditional differences
between the two paradigms by assuming that efficiency for adversarial systems is
interpreted as a strong aversion to wrongful convictions while efficiency for the
inquisitorial tradition implies a strong desire for convicting the guilty defendants. The
authors thus conclude that plea bargaining is welfare-enhancing only for adversarial
systems, as sentence discounts through bargains spare the guilty defendants in order
to reduce the social costs of wrongful convictions. Givati (2011), however, rejects the
assumptions of their model and argues that, given the higher crime rate in common
law countries and thus limited budgets for prosecution, plea bargaining is best suited
to punish the guilty.

Among some insightful country studies, the cases of Italy and Germany are
particularly illustrative:

Despite its inquisitorial heritage, Italy early adopted major reforms towards
adversarial procedures, such as plea bargaining.”> For smaller offenses, prosecutor
and defendant can negotiate a plea deal under the supervision of the judge. Moreover,
the defendant is always entitled to ask the judge directly for a reduced sentence
without the agreement of the prosecutor. However, the prosecutor is still required to
conduct preliminary examinations of the evidence beforehand, and the judge is
obliged to review the requirements of the plea bargain afterwards. For Boari and
Fiorentini (2001), this Italian approach has failed because it made insufficient use of
the strength of plea bargaining, such as resource savings, and did not achieve a
sufficient transition in the legal culture of the judiciary. Frommann (2009) is more
positive about the reform and argues that the chosen approach prevents the
prosecutor from overcharging or justifying a deal offer on arbitrary grounds, and
provides sufficient independence for the judge. The author also regards the Italian
way to be particularly similar to the approach of the German legislator.

Distinct from Italy, the practice of plea deals (‘Absprachen’) in Germany had
developed more informally and in very differing ways throughout courtrooms until
the German legislator enacted the ‘Law on Agreements in Criminal Proceedings’ in
2009. As part of the official government review, Altenhain et al. (2020) present a
large comprehensive survey and review of case records on the current legal practice
under the new law. The authors find that about 15 percent of all criminal cases
(advocates report higher numbers, between 26 and 33 percent) are concluded by plea
deals, and that the average reduction in punishment was stated to be about 20 to 25
percent. For the vast majority of examined cases, plea bargaining occurred prior to
the hearing of evidence. Moreover, plea deals were usually proposed by the judge or,

> Although the Italian Code of Penal Procedure underwent a major reform to adversarial procedures
including plea deals in 1988, Parlato (2012) sees the Italian systems still as a mixture of adversarial and
inquisitorial elements.
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with a higher rate of success, by the defendant, but only rarely by prosecutors.® The
survey also revealed some worrisome findings: interviews indicated that some guilty
pleas were made by defendants after the judge had threatened the defendant with the
prospect of a much higher punishment if the deal offer was turned down (so-called
‘Sanktionsschere’). Moreover, defendants often waivered their right to appeal as part
of the bargain. For the authors, it is also notable that the prosecutorial office rarely
requested an official review of successful plea bargains, which may not be in line
with their role as “guardians of the rule of law” (Altenhain et al., 2020, p.537).

This article also touches upon other fields of research outside the institution of
plea bargaining: there is, for instance, a comprehensive literature on court accuracy,
evidence production and the verification of facts in court (see, among others, Miceli,
1990, Kaplow, 1994, Tullock, 1994, Yilankaya, 2002, Gennaioli, 2013, Christmann,
2014). This literature specifies the probability of correct or wrongful judicial
decisions, either endogenously or exogenously, and then studies the sensitivity (or
performance) of legal institutions to different types of court errors. Moreover, there is
a continuous debate about mandatory or selective prosecution in criminal proceed-
ings (see, e.g., Garoupa, 2009 for an overview).” While we allow the prosecutor to
drop charges in our model when preliminary evidence is insufficient, our main
concern is the management of criminal cases that a rational, benevolent decision-
maker would choose to investigate under both principles.

3 The inquisitorial prosecution model

This model builds on the two-player prosecution game by Christmann and Kirstein
(2022) in which the authors study free-riding behavior between the judge (J) and the
prosecutor (P) in the inquisitorial justice system. We introduce a third player to the
game, the defendant (D), who may plead guilty to avoid a full trial. Thus, we study
the impact of plea bargaining on the equilibrium strategies of the three players in the
inquisitorial prosecution game.

The defendant is one of two types, as he is either guilty of a crime (g) or he is
innocent (7). The type of the defendant is specified by nature (N) at the beginning of
the game and let y be the ex-ante probability of a guilty defendant.® While the ex-ante
probability is assumed common knowledge, only the defendant knows his true type.
In this game, the defendant is accused of having committed a crime which is subject

¢ §257¢ of the German code of criminal procedure specifies that it is the judge that announces the possible
terms of the plea offer in court. Some legal scholars of the inquisitorial tradition criticize this as
“unleashing” of the judge (Schiinemann, 2007, p. 950).

7 The so-called legality principle imposes mandatory prosecution of criminal cases while the opportunity
principle grants some discretion to the prosecutor not to pursue criminal charges (see Lewisch 2000, IBA
2021).

8 The ex-ante probability of a guilty defendant describes the a-priori probability distribution that players
have over the defendant’s type. It can be interpreted as the level of initial suspicion that a particular person
committed the offence, and this relies on the police force to correctly identify and apprehend suspects. This
follows the standard approach in many screening models (see, e.g., Baker and Mezzetti, 2001). It must be
distinguished from models on evidence production in court (such as Miceli, 1990) where the initial level of
evidence is often stylized as a random variable which is conditional on the defendant’s type.
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to the punishment F. Think of the value F' as society’s response to the alleged
unlawful behavior and assume F increases with the severity of the crime. Thus, if the
defendant is eventually convicted and sentenced, he receives the utility —F,
otherwise his utility is set to zero. To avoid this punishment, the defendant may give
in to a plea deal X at an earlier stage, and thus accept the bargained sentence without
further court procedures. Following this logic, we believe that a plea deal may offer
some “discount” (Lewisch, 2000, p. 250) on the sentence to the defendant but it can
never exceed the punishment F defined by law.” Nevertheless, the deal offer has to
exceed the mere cost of trial 7', otherwise proving one’s innocence in court would
never be rational. Thus, we restrict our analysis to 7 <X <F.

Society wants the guilty defendants to be convicted and punished while the
innocent defendants should be acquitted and set free. Wrongful convictions (type I
error) and wrongful acquittals (type II error) thus deviate from the goals of society,
and should be avoided. We assume that the prosecutor and the judge, as ‘impartial
investigators’ of society, are motivated to avoid such court errors. If a truly guilty
defendant is wrongfully acquitted, then each agent receives a disutility of H. If a truly
innocent individual is sent to prison, then prosecutor and judge receive the disutility
oH, with o > 1. Image the value o to be the number of wrongful acquittals of guilty
defendants that are acceptable for society in order to avoid the wrongful conviction
of a single innocent individual (see Tsur, 2017, p. 198). We thus follow the general
notion that wrongful convictions are regarded as more harmful by liberal societies.
Consider the probability u to be the belief of the judge upon trial that the defendant is
actually guilty, then the judge will convict the defendant if —(1 — p)aH > — uH
applies. This gives the court’s decision standard (‘beyond reasonable doubt YO for a
conviction as it > 3.

The prosecutor and the judge seek to determine the true type of the defendant. For
this, each of the two players may investigate the evidence of the case. For simplicity,
we assume that investigations perfectly reveal the defendant’s true type but produce
effort costs cp for the prosecutor and c; for the judge. As we focus on effort
coordination in this paper, we exclude cases where criminal investigations can never
be favorable, i.e. effort costs in our model are assumed to be lower than error costs.
Given that the prosecutorial office has superior resources and closely cooperates with
the police, we assume that that the prosecutor can investigate the case at lower costs
compared to the judge. This captures the widely held perception of the prosecutorial
office as the chief investigator (so-called ‘Herrin des Ermittlungsverfahrens’)'' in
inquisitorial criminal systems. These specifications yield cp <c; <H <oH. If the

° The study by Altenhain et al., (2020, p. 525) reports that plea bargains in Germany show an average
discount of about 25 percent to the full trial outcome.

19 While the expression ‘beyond reasonable doubt’ is rooted in the adversarial doctrine, the presented
rationale carries over to the inquisitorial tradition. Moreover, the German Federal Court of Justice
repeatedly required the judicial evaluation of the evidence to achieve a sufficient level of certainty which,
in the wording of the court, precludes reasonable doubts (see BGH 01.07.2008, 1 StR 654/07). We
excluded o<1, as this would allow convictions although innocence is more likely than guilt.

" In German criminal procedure, the prosecutorial office clearly dominates the investigations prior to the
charge, monitors the police force and even supervises the adherence to the law during trial. Its famous
nickname is also used by the Federal Court of Justice (see, e.g., BGH II BGs 335/99 [2009]).
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case actually moves to court, then all players bear additional trial costs 7. However,
whether the case was already investigated by the prosecutor or simply passed on to
court without examination remains the private information of the prosecutor.'? Note
that we treat investigation efforts of prosecutor and judge as substitutes here.'’
Furthermore, we assume that the prosecutor bears a reputational loss L when she
loses a case that she chose to bring to court.'* As we assumed judge and prosecutor
to be primarily driven by society’s desire to avoid court errors, we specify L < H. All
players are assumed to be risk-neutral,'> and they maximize their expected utility.

The non-cooperative game consists of three stages, as illustrated by Fig. 1: The
decision of the prosecutor (stage 1), the potential plea deal (stage 2), and the judge
who makes the final decision (stage 3).

First, nature determines whether the defendant is truly guilty or innocent. At stage
1, the prosecutor can either decide to investigate the case (which will make her
charge only the guilty defendants and drop charges against the innocent ones), she
may drop the case, or she may charge the defendant “blindly” without any
examination of evidence. At stage 2, the judge observes that the prosecutor selected
the case for trial, updating his beliefs about the defendant’s guilt. He then offers a
plea deal to the defendant, which can either be accepted and the game ends, or the
deal is rejected by the defendant and court proceedings commence. At stage 3, the
judge observes the failure of plea bargaining, and again updates his beliefs according
to Bayes’ rule. He may then either investigate the case himself, which always leads to
a correct decision, or decide about conviction or acquittal based on his beliefs about
the defendant’s guilt.

4 Equilibria analysis
4.1 Equilibria in pure strategies

In the following, we study the strategic interaction between the two enforcement
agents, judge and prosecutor, and the defendant in inquisitorial criminal procedure
when plea bargaining is possible. We develop the strategic form of the game to
identify all Nash Equilibria (NE), and then apply the narrower concept of Sequential
Equilibrium (SE) to verify whether these equilibria are also plausible given the

'2 While an agent will never declare that she has not examined the evidence of the case, it will be difficult
to assess her true investigative effort only from the written report in the case file (the ‘dossier’) that is
passed on to the judge.

13 Although the agents” effort can be considered as complements, we think that this applies more to the
relationship between the police investigation and the prosecutorial office, but less so during trial where
both parties are to present their evidence to the court. Note that the studied problem of effort coordination
requires the agents” efforts to be substitutes at least to a certain extent.

' Note that the inquisitorial principle of compulsory prosecution for capital offences only requires the
prosecutor to move to court if she regards the evidence to be sufficient to support the charge. In the world
of our model, this still implies that she can decide to drop the case if the probability of guilt is rather low.

'S For risk-aversion to make a difference in our setup, the prosecutor must be non-benevolent (chapter 6.2)
and verifiability by the judge must be imperfect (chapter 6.3). Otherwise, at least one equilibrium exists for
intermediate values of the prior where there is no uncertainty about the court’s decision.
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Fig. 1 Inquisitorial prosecution game with plea deals

timing of the game.'® For the sake of brevity, we use the following notation for the
described actions: investigate case (inv), charge defendant (ck), drop case (dr),
convict defendant (co), acquit defendant (ac), reject deal (rej) and accept deal (acc).

A Sequential Equilibrium (SE) in this game of asymmetric information consists of
the strategy profile ox = {sp,s;,sp}, with sp € [(inv);(ch);(dr)], s; €
[(Z,inv); (Z,c0); (Z,ac)] and sp € [(ref,re)); (rej, acc); (ace, rej); (ace, acc)], and
the judicial beliefs'” pu,(g|ch) and p,(g|ch Nrej), when the assessment

'® Note that this strategic form can also be derived from the following more complex game where
prosecutor and judge have two independent decisions: the prosecutor first decides about investigations and
then about taking the case to court, and the judge decides first about investigations and then about the final
verdict on the defendant’s guilt. Due to the elimination of dominated strategies, however, this complex
game of 16x4x4 strategy combinations can be reduced to the applied 3 x3 x4 tri-matrix. See Appendix 1
for the strategic form of the game.

'7 For sake of brevity, we will not report beliefs of the guilty defendant at decision node D;. Whether the
prosecutor investigated the case has no impact on the guilty defendant’s payoffs in the further course of the
game, and thus any belief [0;1] is always admitted.
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(0%, Uy %, Uy*) is sequentially rational and consistent for every information set. This
implies that each “player’s own strategy is optimal starting from every point in the
[game] tree” (Kreps & Wilson, 1982, p. 863)."®

In this game, three types of SE in pure strategies exist: (1) the prosecutor drops all
charges, (i1) the prosecutor investigates all cases, she charges only the guilty
defendants who then accept a plea deal, and (ii1) all defendants are charged and
accept a plea bargain. All pure strategy SE require no further restrictions on plea
deals X, and types (ii) and (iii) always adhere to the ‘reasonable doubt’-bound."

For low values of the prior ), there exist two SE in pure strategies where the
prosecutor drops the case without further investigations. For these equilibria to hold,
the probability of a guilty defendant must be so low that investigating the case or
proceeding blindly to court is not favorable for the prosecutor. For these cases, the
ex- ante probability of guilt does not meet the decision standard for a conviction

20
(V < 1+a

Proposition 1.1 The Strategies {(dr); (Z,ac); (rej, rej) } are (i) a NE which constitutes
(i) aSEifalso ) < 5%, 7 < 57— andbehefs U = Wanduz mapply

Proposition 1.2 The strategies {(dr);(Z, co); (acc, acc)} are (i) a NE if % >y and
2= >, and constitute (ii) a SE only lf >y >

be”efs W = iy @ 1 = Gy b

L and Toa >V > 345 and

o<H+c 14o

Proof See Appendix 2.

For intermediate probabilities of guilt, two SE in pure strategies exist where the
Prosecutor investigates the case and charges the guilty defendants, guilty defendants
accept the plea deal, and the judge would convict all guilty defendant if trial
occurred. Clearly, the investigating prosecutor would only charge the guilty
defendants who then always accept the plea deal when they expect a conviction in
court. The decision of the innocent defendants about the plea deal (D,) lies off the
equilibrium path, and trial (J,) never occurs. The equilibrium strategy of the judge
then hinges on his beliefs about the probability of a guilty defendant when a case
somehow does reach court, i.e. if the prosecutor or the defendant ‘tremble’ and
deviate from the optimal strategy with small probability. In one SE, the judge always
convicts, (co), and all defendants accept plea deals (acc, acc). This equilibrium builds
on the insight that the judge can safely rely on a high probability of guilty defendants
if the case reaches court: it is simply less likely that two errors occur simultaneously,
1.e. an innocent defendant is actually charged and also rejects the deal by mistake.

'® The widespread concept of the Perfect Bayesian Equilibrium imposes little restrictions on rational
beliefs about zero-probability events (see Fudenberg and Tirole, 1999, pp. 321). We apply the more refined
concept of Sequential Equilibria here to identify credible outcomes.

' We do not specify judicial preferences for strict or lenient plea deals in the game. However, all pure
strategy SE are compatible with strict plea offers (F = X). In other words, if this is the socially optimal
punishment or sentence discounts lead to judicial disutility, /' = X can be enforced.

20 There is also a less interesting mixed-strategy equilibrium where P always drops, J randomizes between
investigations and acquittals, guilty D randomize between acceptance and rejection, and innocent D reject.
This particularly applies to the peculiar case of ¢;/(2H — ¢;) <y<c,/H.
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Thus, the judge can almost with certainty believe in the guilt of the defendant at J,
and thus decides for the conviction. In the other SE, the judge would investigate the
case at J,, (inv), and innocent defendants reject plea offers (acc, rej). In this scenario
outside the equilibrium path, the judge would prefer investigations at J, as possible
‘trembles’ cancel each other out, i.e. a guilty defendant rejects the plea bargain or the
prosecutor charges an innocent defendant. Note that all this reasoning applies to off-
equilibrium path events, so that the observable outcome of both SE is identical. Also,
the ‘reasonable doubr’-decision standard holds as either belief i, > % or strategy
(inv) applies for the judge at J,. We will explain in the discussion chapter that these
SE are particularly remarkable and imply an increase in efficiency through plea
bargaining.

Proposition 2.1  The strategies {(inv);(Z, co); (acc,acc)} constitute a SE if y<1—

“F, v > % and beliefs py =1 and p, =1 apply.

Proposition 2.2. The strategies {(inv); (X,inv); (acc,rej)} constitute a SE if y<1—

oH—cy ¢

op F<V<ims V> 37—, and beliefs py, = 1 and i, = mapply

Proof See Appendix 3.

Note that an equilibrium where the judge always investigates the case and the
prosecutor charges blindly cannot exist here: innocent defendants would never accept
plea deals (T'<X < F) if they can expect the judge to examine the case. If the
innocent defendants rejected the deal and such cases reach court in equilibrium, the
judge would prefer to acquit the defendant. This would make the guilty defendant
reject the deal as well, and then again require investigations by the judge. Plainly, a
SE in pure strategies where only the judge investigates the case cannot exist.

For high values of the probability of a guilty defendant 7, one SE in pure strategies
exists where cases are never investigated, the prosecutor always charges, the judge
always convicts, and all defendants accept the plea bargain. This equilibrium is
obtained when the rational prosecutor prefers a ‘blind’ charge to further investiga-
tions and the probability of guilt exceeds the conviction threshold. This combination
of strategies is only credible, however, when the high probability of guilt would
convince the judge to convict any defendant without examining the evidence,
otherwise the innocent defendant would never have accepted the plea bargain in the
first place.

Proposition 3  The strategies {(ch); (X, co); (acc,acc)} constitute a SE if y > 1 —
“5and vy > % hold, and beliefs w, =7 and p, =7y apply.

Proof See Appendix 4.
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4.2 Mixed strategies

Concerning potential mixed strategy equilibria, the following observations stand out:
First, a scenario where the prosecutor randomizes between dropping the case and any
other of her pure strategies is neglectable. Judge and defendants can always infer
with certainty that the case was not dropped whenever their information set is
reached, i.e. the game continues to stage 2 (see Fig. 1). Second, the judge cannot
randomize between investigations and a ‘blind’ conviction. In this case, all guilty
defendants would prefer the plea deal and there is no reason for the judge to convict
the remaining innocent defendants.

In the following, we only focus on outcomes where the game does not end at stage
1. There exists a semi-separating equilibrium where two of the three players
randomize: some guilty defendants accept the plea deal while the remaining guilty
and all innocent defendants reject it, the judge investigates the case with positive
probability and acquits otherwise, and the prosecutor always charges ‘blindly’.

Proposition 4 P chooses (ch), J plays (X,inv) with probabzllly ;==L and (%,ac)

-7)
HC)/

and the upper boundary

otherwise, and D plays (rej,rej) with probability (Z)G and (acc,rej) otherwise,

T+L
H+T+L T—I—L’

=¢o. For every deal X, this strategy combination then

and thls applles for y>% y> P>1—

1—9)(T+L)
bg < ,(H+T+L ¢, (H+L))

constitutes a SE with judicial beliefs p,(g|ch)=y and p,=%.

Proof See Appendix 5.

This mixed-strategy equilibrium shows some interesting properties. First, only the
judge is able to make the (guilty) defendant indifferent between accepting or
rejecting the plea bargain. For this, the judge randomizes between the strategies
(Z,inv) and (Z,ac). Mixing between (XZ,inv) and (Z,ac) then implies that no
innocent defendant will be sentenced in equilibrium, but some guilty defendants may
get away with the crime. Second, a weaker equilibrium deal offer X is supported by a
lower probability of judicial investigations to maintain the indifference of the (guilty)
defendant, as follows from the probability ¢; = % A maximizing judge who seeks
to avoid effort and does not care about the effective punishment may thus be tempted

to lower the plea offer X: a low plea offer is consistent with a low probability of effort
¢; and has no effect on the deal rejection rate by the guilty defendants (2 %06 — =0). As
a caveat to this strategy, lowering the probability of judicial investigations negatively

affects the upper boundary ¢, i.e. it becomes more binding. Consequently, too little
judicial effort and thus too many ‘blind’ acquittals may incentive the prosecutor to
drop cases altogether. Clearly, this cannot be desirable for the judge (as y > % holds).
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5 Discussion
5.1 Plea bargaining eliminates the freeriding dilemma

In contrast to adversarial criminal procedure where the judge has a rather passive
role, the inquisitorial regime relies on two investigators, judge and prosecutor.
Christmann and Kirstein (2022) demonstrated that this setting gives rise to a
coordination problem: although both agents are motivated to convict only the guilty
defendants, each player prefers that the other one bears the effort of investigations.
This dilemma resembles the well-known battle-of-the-sexes game where two
equilibria coexist, and each agent is the investigator in one of them and the other one
freerides. Assuming that the prosecutorial office has a cost advantage over the judge
due to its better resources and closer contact to the police force, efficiency would
require the prosecutor to be the investigator.

Our analysis shows that allowing for plea bargaining between judge and defendant
in the inquisitorial setting eliminates this freeriding dilemma in pure strategies.
Simply put, the rational prosecutor can no longer take all cases to court and hope that
the judge does all the work. Given plea bargaining, an outcome where the prosecutor
charges blindly and the judge always investigates the case is no longer sequentially
rational: if the judge examines the evidence, only the guilty defendants would accept
the deal while all the innocent move to trial. If only the innocent proceed to trial,
however, no investigation is needed. This dilemma makes the threat of investigations
by the judge no longer credible.?’ It is due to this credibility problem that sequential
rationality here requires the prosecutor to run the investigation (see Proposition 2). In
other words, the introduction of plea bargaining solves the above discussed
coordination problem between the two agents. Under the assumption of lower
prosecutorial costs, this shift of effort to the prosecutor is also increasing efficiency.
This remarkable result is further strengthened by the resistance of this outcome to
small decision errors of the players.

Proposition 2.3  For a given plea deal %, the strategies {(inv); (co); (acc,acc)} and
beliefs u, =1 and p, = 1 constitute a (trembling-hand) perfect equilibrium of the
uniformly perturbed game if y<1— % and > % hold.

Proof See Appendix 6.

Applying the more restrictive concept of Selten’s perfectness (see Kreps &
Wilson, 1982), we reconsider Proposition 2.1 and find that the equilibrium strategies
will also be chosen if each player considers small probability decision errors
(‘trembles’) of the others during the game and if updated beliefs reflect such
unintended errors. The only (minor) restriction is that the ex-ante probability of a
guilty defendant must be more than just marginally above the lower threshold for the
prosecutor, y > %, so that the prosecutor is not very close to being indifferent
between investigations or just dropping the case. Applying a numerical example of

2! This clearly resembles the major finding of Baker and Mezzetti (2001) for an adversarial setting.
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such ‘trembles’, we further illustrate that the occurrence of court errors is particularly
sensitive to mistakes by the prosecutor.*?

5.2 Less wrongful convictions

The coordination problem of judge and prosecutor in traditional inquisitorial
procedures (see Christmann & Kirstein, 2022) produces a positive probability of
wrongful convictions (type I errors) when both players randomize between
investigations or ‘blind’ proceedings. It is remarkable that such wrongful convictions
are fully avoided in the mixed strategy equilibrium once plea bargaining is
introduced. All innocent defendants reject the deal, and even in court they are never
convicted.

Without plea bargaining, the prosecutor randomizes between investigations and
blind charges to make the judge indifferent, which strictly increases the posterior
belief of the judge about the probability of facing a guilty defendant in court. In the
end, the judge becomes indifferent between investigating the case or convicting the
defendant right away, and the latter strategy produces some wrongful convictions.
This is different when plea bargaining is introduced. In this mixed strategy
equilibrium, the prosecutor brings all cases to court. Some guilty defendants may
accept the deal and this decreases the posterior belief of the judge. Moreover, the
judge cannot randomize between a blind conviction and investigations, as the guilty
defendant would expect to get sentenced either way, and strictly prefers the plea deal.
Consequently, the equilibrium posterior belief about the defendant’s guilt is thus
lower, and the judge is eventually turned indifferent between investigations and a
blind acquittal. From this it follows that under the standard assumptions in the
literature, such as risk-neutrality and equal beliefs about court outcome (see
Kobayashi & Lott, 1996; Shavell, 1982), the innocent defendant will not be
convicted either way. As the guilty defendants are sentenced only after judicial
investigations, this again satisfies the ‘reasonable doubt’-decision standard.

One may argue that the result of zero type I errors is driven by the assumption that
investigations verify the defendant’s true type with certainty. However, type 1 errors
did occur under this strong assumption in the setup without plea bargaining (see
Christmann & Kirstein, 2022), so our analysis still reveals a systematic change in the
production of wrongful convictions once plea bargaining is introduced. If adversarial
legal system can indeed be described by a stronger aversion to type I errors (see
Adelstein & Miceli, 2001), then the deduced reduction of wrongful convictions once
plea bargaining is introduced to inquisitorial courts substantiates this presumption.

22 Note that the SE of Propositions 2.1 and 2.2 are identical with regard to the outcome of the game. Thus,
we consider Proposition 2.1 to demonstrate the robustness of this outcome. See Appendix 7 for the
numerical example.
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6 Extensions of the basic model

In the following, we will extend our basic model to address some challenges to
inquisitorial plea bargaining and study whether the established equilibria are affected.
For brevity, we explain modifications and findings, but leave the derivations to the
appendix.

6.1 Moral hazard by the defendant’s attorney

While we assume in the basic model that the defendant himself will fully consider the
implications of a plea offer, one could argue that in many criminal proceedings the
defendant’s attorney is effectively the more relevant player and can strongly
influence the defendant. This gives rise to moral hazard, as the preferences of the
attorney may often not be aligned to the defendant’s interests (see, e.g., Garoupa &
Stephen, 2008, p. 340-348). Critics could argue that particularly court-assigned
defense attorneys are mainly driven to end proceedings quickly.

To discuss this concern, we make the following modifications: instead of D, let
this be a three-player game between judge, prosecutor, and the defendant’s attorney
(A). The defendant’s attorney is only considering expected effort in trial 7 and a
reputation damage of F* when losing the case in court. Further assume that ¥ = 0
applies, which means that the attorney always prefers to get rid of the court-assigned
case by a plea deal.”> While this may be exaggerated, the modification exposes a
relevant concern about attorney moral hazard in the plea bargain debate: A will agree
to a plea deal even if the defendant is innocent and has the right to prove this in court.
It 1s interesting to see that all pure strategy outcomes of our game still hold under
such moral hazard by the defense attorney. The intuition behind this is that in this
prosecution game, the innocent defendant’s attorney almost never receives a plea
offer by the judge, as either cases are dropped by the prosecutor or only the guilty
defendants are charged. Only if the ex-ante probability of guilt is very high, then all
defendants” attorneys receive a plea offer, as already in the basic game. Furthermore,
the mixed strategy outcome would vanish in this scenario, given that A can never be
made indifferent between going to trial or accepting a deal.

We find that a scenario of defense attorney moral hazard by itself does not change
the outcome of the game when the (benevolent) preferences of the other two players
are still intact.

6.2 Non-benevolent prosecutor

In the inquisitorial tradition, and in our basic model, the prosecutor is regarded as an
impartial aide to the judge. One may question whether the prosecutor is really
incentivized to reduce decision errors on behalf of society, or whether prosecutors are
not more inclined to maximize convictions and guilty pleas.

To elaborate, suppose that the prosecutor does not care about court errors at all.
Instead, she receives a private gain V, with ' > 0, when reaching a conviction in

23 We display the amended payoffs for the third player A in Appendix 8.
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court or a guilty plea by the defendant. As a consequence, the prosecutor will prefer
to negotiate plea deals to court proceedings, and convictions to the examination of
evidence.”* A prosecutor who maximizes convictions will then prefer to charge all
defendants, despite some of them being innocent, whenever the defendants are
expected to accept guilty pleas and the judge is expected to render a conviction.
While this does have some impact on the equilibria of the game, its overall properties
still do not change.? In particular, we note Corollary 1:

Corollary 1 The strategies {(inv); (X, co); (acc,acc)} are no longer a SE, but strate-
gies {(inv); (Z,inv); (acc,rej)} still constitute a SE when P is non-benevolent.

Low probability cases are dropped, as there are no gains for the prosecutor to seek
charges when an acquittal is likely. High probability cases will make defendants
plead guilty, and the prosecutor will thus always charge. For the intermediate, more
uncertain cases, even the maximizing prosecutor will investigate the case when she
expects the innocent defendants to reject all deal offers and the judge to examine the
evidence in trial. In other words, only by investigating the case herself and thus
selecting the guilty defendants for trial can the prosecutor avoid losing in court. This
has an important implication: it is not the benevolence of the prosecutor that leads to
some favorable results of the basic model, such as successful effort coordination and
avoidance of wrongful convictions, but the credibility of the judge to eventually
examine the case in trial.

6.3 Imperfect verification in trial and judicial oversight

Previous sections already highlighted the role of the judge as an institutional
safeguard. But what happens when the judge is only imperfectly able to supervise the
prosecutor and verify the evidence of the case is a possible concern for plea
bargaining.

Consider a scenario where the judge has only imperfect verification skills in trial:
let e; (ey;) be the probability of error that the judge will find the defendant guilty
(innocent) after judicial investigations while the defendant actually is innocent
(guilty). As judicial investigations are associated with cost ¢, the judge’s decision to
investigate will now depend “on the degree of accuracy [she] expect[s] ex-post, in
adjudication” (see Kaplow, 1994, p. 316). For investigations to be worthwhile in our
setup, we further require the inequalities 1 — e¢; > y > ej; to hold. This ensures that
investigations always improve the level of accuracy for the judge, compared to the

24 See Appendix 9. The studied case of conviction-maximizing prosecutors seems to be more critical to
plea bargaining than considering prosecutors not caring about trials (7 = L = 0).

25 Propositions 1.2 and 2.1 do not hold in this scenario. For Proposition 2.2 and 3, thresholds are slightly
modified. Proposition 1 is unaffected. See Appendix 9.
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ex-ante probability of guilt.*® Nevertheless, the added level of accuracy might be too
little compared to the costs for the judge, and it is straightforward to deduce that the
judge is less inclined to investigate cases compared to perfect verification skills.

We find that all the previously established pure strategy equilibria also hold under
this modification. The intuition for this is that in most of the aforementioned
equilibria, J does not even investigate the case on the equilibrium path. Only the
equilibrium {(inv); (X, inv); (acc,rej)} of Proposition 2.2 is affected in two ways:
first, the range of values of the prior y (or the judicial belief u, respectively) for this
equilibrium narrows as the judge is less inclined to choose imperfect investigations.
Second, imperfect verification skills now impose some restrains on the equilibrium
deal offer X. If guilty defendants hope to benefit from a positive probability of
wrongful acquittals, a successful plea offer must be considerably lower than the
punishment in court. Similarly, if innocent defendants fear a positive probability of
wrongful convictions in court, a plea deal that seeks to separate the guilty from the
innocent must not be too low. We note Corollary 2:

Corollary 2  In this setup, the strategies {(inv); (X, co); (acc, acc)} constitute a SE as in
the basic model, while strategies {(inv); (X, inv); (acc, rej) } form a SE with additional
restrictions on the ex-ante probability y and plea deal X.

Generally, the impact of limited judicial verification skills on the outcome of the
game is limited and all equilibria still apply. However, our findings support the idea
that a limitation on sentence discounts in plea bargaining can be required when the
probability of wrongful convictions is significant. Furthermore, we show that
particularly the equilibrium where both agents investigate the evidence is weakened.
Be reminded that, as studied in Sect. 5.2, it is exactly this sequential equilibrium that
ensures investigations even by a non-benevolent prosecutor.

6.4 Timing of the plea bargain

Distinct from our basic (inquisitorial) model, the deal offer is usually made at the
beginning of the game in models on adversarial plea bargaining (see, e.g., Baker &
Mezzetti, 2001). Interestingly, our findings are sensitive to the timing of the deal:
To elaborate, consider the plea offer is made by the prosecutor (or judge) at the
beginning of the game, so before node P;.>” As an immediate consequence, the
favorable strategy combinations of Proposition 2, {(inv);(Z,co); (acc,acc)} and
{(inv); (Z,inv); (acc, rej)}, are no longer mutual best responses: in the former one,

26 See Appendix 10 for a complete description of this model extension. We stylize court accuracy as a
‘black box’-technology for the judge. An alternative way would be that the judge receives an informative
evidence signal at the beginning of trial, e.g. Bjerk 2021, Christmann 2021, or that the judge can exert
effort to increase the number of evidence signals, see Yilankaya, 2002.

27 See amended game tree with upfront plea offers in the Appendix 11.
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an innocent defendant would not accept the plea deal upfront if the prosecutor
investigated the case in court and revealed his innocence. For the latter one, the
prosecutor would prefer to drop charges if only innocent defendants are rejecting the
deal. This leads us to:

Corollary 3 If the plea bargain is instead made before decision node P, then
strategy combinations {(inv);(Z,co);(acc,acc)} or {(inv);(X,inv);(acc,rej)} are no
longer a SE.

We conclude that shifting the plea bargaining phase to the beginning of the
inquisitorial setup shows a negative impact for intermediate values of the prior. More
precisely, it rules out the one type of SE where investigations are certain and the
evidence is always examined at lowest costs. What remains then is the well-known
semiseparating equilibrium in mixed strategies (see Baker & Mezzetti, 2001). In
other words, the timing of plea bargaining in courtroom and after initial
investigations by the prosecutorial office avoids the commitment problem of
adversarial plea bargaining, i.e. its mixed strategy equilibrium. Whether the approach
to plea bargain in court, as in our setup, is reducing social costs compared to upfront
bargains before prosecutorial investigations is mainly an empirical question: from our
model, we hypothesize that plea bargains before the judge produce higher costs for
prosecutors through investigative effort, but lower trial and error costs. Accordingly,
we should expect that upfront bargaining saves resources from prosecutors but
produces higher trial costs and generates more court errors.

7 Concluding remarks

Remark 1 The main point of this paper is that the introduction of plea bargaining
eliminates the problem of effort coordination between the inquisitorial prosecutor and
judge. With plea bargaining, the inquisitorial prosecutor can no longer hope to
freeride on judicial investigations, and she always investigates the evidence of
ambiguous cases before deals are made. This equilibrium is robust to small decision
errors (‘trembles’) by the other players, and the outcome also holds under moral
hazard by the defense attorney or a non-benevolent prosecutor who only seeks
convictions and guilty pleas. However, if non-benevolence of the prosecutor
coincides with limited verification skills of the judge, then the efficient outcome
becomes more constrained.
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Remark 2 The introduction of plea bargaining leads to a systematic reduction in
wrongful convictions (type I errors). This becomes evident in the mixed strategy
equilibrium where players randomize between their pure strategies: without plea
bargaining, the stylized prosecution game yields no false acquittals but some
wrongful convictions while the opposite applies once plea bargaining is introduced.

Remark 3 Limitations on sentence reductions are required only if the prosecutor is
non-benevolent and judicial verification skills are imperfect. Each of these two
constraints eliminates one of the two desirable pure strategy equilibria where the
prosecutor investigates ambiguous cases: the former condition implies that the
prosecutor will only examine evidence if she anticipates judicial oversight, which is
exactly what the latter condition impedes. Under these caveats, the risk of court
errors requires limitations on sentence reductions. More lenient plea deals may then
be problematic when the probability of type I errors is a concern.

Remark 4 The correct timing of plea bargaining can also mitigate the commitment
problem of the prosecutor: a deal offer made just before the trial starts is backed by
the credible threat that, if a deal is rejected, the judge will eventually convict the
guilty defendants. This supports the established practice in countries such as Italy or
Germany. Whether total costs, i.e. costs due to investigations, trial procedures and
court errors, are lower when deals are bargained directly before trial is a question for
empirical research.

Appendix 1
Strategic form of the game

For each cell, the first row describes the payoff of the judge, the second row the
defendant’s payoff and the third row the payoff of the prosecutor (Fig. 2). .
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Fig. 2 Strategic form of the

game
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Fig. 2 continued
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Appendix 2
Proof of Proposition 1

Proposition 1.1 (i) If a deal is always rejected and the Judge acquits the defendant,
the prosecutor’s best response is to save effort and drop the case in the first place. If
the prosecutor drops the case, all choices of the judge and the defendants are best
responses, given that the case never reaches court. (ii) For (ac) being a best response
of the judge in the subgame where P charges the defendant, given the beliefs 1,, J
must prefer acquittal to conviction which requires —(1 — w,)oH — T > — u,H —
T <y < 135 and J does not investigate the case —c; — T < — oH — T < [, < e
This belief is consistent in the tradition of Kreps and WiLson (1982): Given that the
players ‘tremble’ in their strategies with a small probability ¢, implying that at each
information set, the equilibrium strategy by the player is actually played with
probability 1 — & If there is one off-equilibrium strategy, it is played with probability
¢/2. If there are two off-equilibrium strategies, each is played with probabz'lily /2.

This yields the belief u,(g|ch Nrej) = ys(lfs)+¥i(l;)?1/2)(1fe) UBE (1/2) The same

rationale yields p,(g|ch) = e, /y)(s/Z) = 7yt ’(1/2) The belief is thus consistent

with the strategies if y < 3% andy < 5~ - Consequently, (rej, rej) is optimal for the
defendants due to T<Z. O

Proposition 1.2 (i) Given that all defendants will accept a plea deal, the prosecutor
prefers dropping the case to investigations if —yH > — c,, which gives 7y < %’ In
order to prefer (dr) to blind charges, —yH > — (1 — y)aH has to hold, which
implies y < {%.. If the prosecutor drops the case, all choices of the judge and the
defendants are best responses, given that the case never reaches court. (ii) The
choice of (acc, acc) is sequentially rational for the defendant, as he will always
prefer a plea deal to trial when his information set D; or D, is somehow reached,
and the judge plays in equilibrium (co). For the judge to choose (co) when his
information set J, is reached his beliefs about the defendant’s guilt must adhere to
to > 15 and py, > 1 — 5. This belief can be consistent: applying the concept of

‘trembles’ (see Proposztlon 1.1 for the specification), this yields the belief

7e2

W (glch Nrej) = @ = 0T (1 /2) The above established requirements for
the judicial belief are met if also y > 35— and y > 5 +? holds. The same approach
yields i, (gleh) = wriierm = tamarmy O

Appendix 3
Proof of Proposition 2
Proposition 2.1 For P to choose (inv), investigations are preferable to a blind

charge, —(1—y)aH< —cp< 1 -5 >, and also to dropping the case,
—c, > —yH &y > % Clearly, this justifies u, = 1. For the judge to choose (co)
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over the two alternatives, if his information set is reached, this requires a belief 11,
which satisfies p,(glchNrej) > 1 — 5L and w,(g|ch Nrej) > 2. This belief is

o +1
consistent: applying the concept of ‘trembles’ (see Proposition 1.1 for the
specification), this yields the belief 11,(g|ch N rej) = — _(6;%):3?{12)_);(2 7y which is
consistent in the limit y(l_(E;gl);g(j{f)_)y)(g 72 sjol Note that the belief also meets the

above established two requirements if ¢ is positive, but sufficiently small. Given (co),
the defendants will always accept the deal at D; and D,. |

Proposition 2.2 For P to choose (inv), investigations are preferable to a blind
charge,—(1 — y)(T +L) T and also to dropping the case,

—¢,> — ) H&y> 2 7. Clearly, this justifies u; = 1. For the judge to choose (inv)

over the two alternatives, if his information set J, is reached, this requires a belief 1,
C/

which  satisfies  the following  requirements:  i,(g|ch Nrej) <1 — & and
1y (g|lch Nrej) > 4. This belief is consistent: applymg the concept of trembles’

(see  Proposition 1.1 for the specification), this yields the Dbelief
1 (glch Nref) = y(]_(8/2;/)(:;((]8@))(2/2)(1 — This  gives  in the  limit
T /2)“’)(;1(1/2))()1 A T (1 Ty This belief meets the above established two
ZZ+? = o

accept and the innocent ones reject a plea deal. |

requirements for y < and y > Given J plays (inv), the guilty defendants

Appendix 4
Proof of Proposition 3

For P to choose (ch) as best response to (co) and (acc, acc), (i) the blind charge must
be preferable to investigations —(1 —y)aHd > —cp <= 1—-5 <y and (ii) the
blind charge must be preferable to dropping the case altogether
—(1=yp)aH > —yH <= % &, <7. As cases are processed without prosecutorial
investigations, belief y; = y is justified for the judge. Given (ch) and (acc, acc), J is
indifferent between his three strategies, so strategy (co) is as good as his other
options. Given (ch) and (co), D always prefers to accept the plea deal. For this Nash
equilibrium to be sequentially rational, J must prefer a ‘blind’ conviction to (i)
investigations and to (ii) an acquittal when his information set is reached, which

requires (i) p,(glch Nrej) > 1 — % and (i) w,(glch Nrej) > 2. Applying the
concept of ‘trembles’ (see Proposition 1.1 for the specification), thls ylelds the belief
Wa(gleh Nref) = - 7(8/”’2(;)_8 J(f(/lzz);)(lfg) : This gives in the limit

y(l—(s;gl);—ﬁrg(/lz—)é)(l—e) — 7. This belief u, =7y meets the above established two

e—0

requirements, as we already established 1 <y, and y > 1 — ~+ always holds under

> 12 o
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Appendix 5
Proof of Proposition 4

Consider the defendant. Only the judge is in a position to make the (guilty) defendant
indifferent between accepting or rejecting the plea bargain. Given his three pure
strategies (X, inv), (X, co) and (X, ac), the mixing judge has two options. Random-
izing between investigations and a ‘blind’ conviction can never make the guilty
defendant indifferent as we assumed X < F + T. Guilty defendants then clearly prefer
plea deals. Furthermore, only (some) innocent defendants would then move to court,
which makes any conviction that occurs with positive probability unfavorable. Thus,
the mixing judge must randomize between the strategies (X,inv) and (Z,ac).
Offering a deal X with X = ¢ ;F' + T would then turn the guilty defendant indifferent
between accepting or rejecting the deal, if the judge investigates the case with
probability ¢, but otherwise acquits the defendant. Clearly, no innocent defendant
would accept such a deal as he can expect to be acquitted either way. Solving for ¢,
yields the mixing strategy for the judge with ¢ = T’ and ¢) € (0;1) for our
assumption 7 <X < F.

Now consider the judge. As we established above, the judge can only be made
indifferent between his strategies (X, inv) and(X, ac). This requires the judicial belief
1, about the defendant’s guilt in court to be p, =%. Assume ¢ describes the
probability that the guilty defendant rejects the deal offer. Observing the charge and

the rejection of the deal offer by the defendant, the judge updates his beliefs with

Uy % Consequently, the judge is made indifferent by the other two players

if % = % holds. Solved for the mixing strategy of the defendant, we find the
mixed strategy ¢ = ‘J (1 V , and ¢, € (0,1) requires y > 7

The prosecutor cannot be made indifferent between her pure strategies by the
other two players: First, consider a scenario where the prosecutor should randomize
between (ch) and (inv). This would require —cp — ¢po)(T+ (1 — ¢p,)(H + L)) =
bobs (=T — (1= L)+ dg(l — ¢))(~T — yH — L) + (1 — ) (—(1 — )
(T + L)), but does not hold for —cp + (1 - y)(T + L) # 0. It follows that P will

D
to randomize. Thus, a potential mixed strategy equilibrium can only exist if P plays

(ch). 7 L to prefer her pure
strategy (ch) to (dr) even when the other two players randomize. This gives

b6 (=T = (1 =)L) + ¢6(1 — ¢;) (=T =yH — L)+ (1 = ¢g)(=(1 =)

(T'+L)) > —yH, which holds for ¢ <7 +TJ(:L ’;ST(;?L)) The right-hand side is
_THL

i1 The mixed strategy of the guilty defendant ¢ satisfies this

CJ(l 7) yH—(1-9)(T+L)
y(H—cy) y(H+T+L—¢,;(H+L))

for ¢, > 0, we use d) ; = 0 to illustrate that this condition holds for sufficiently high

: cj+T+L cy
values of y, and always if y > 27—+ > 7. O

positive for y >

inequality for ¢, = = d)G. As this inequality is relaxed
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Appendix 6
Proof of Proposition 2.3

A trembling-hand perfect (TH-perfect) equilibrium requires, in addition to the SE and
its consistent beliefs, that each equilibrium strategy of the players must be robust to
minor errors by the other players (see Kreps & Wilson, 1982, p. 864). We apply the
normal form of the game as displayed in Al, take X as given and assume a uniformly
perturbed game as follows: each player expects the other player’s to choose the
equilibrium strategy with probability (1 —¢) and each of the remaining n non-
equilibrium strategies with probability (¢/n). The uniform error probability & is
positive, but small.

(1) We illustrate this application with the judge who chooses the equilibrium
strategy (co). Following the normal form, his expected payoff 7, (co) is

7y(co) =(1 —¢) [—gyT - gyT]

2[00 = &)1 =)o = 5 (T + (1= 9)aH) = 5 (1= )(T + o)
—3 0T + (1= + 5[],

which can be simplified tom;(co) = —(1 — &) 2eyT — £ [(1 — 7)o + 2¢T + yH].
We calculate the other payoffs accordingly. For (inv), he expects
my(inv) = —(1 — &) 2ep(T 4+ ¢y) —£[(1 —2e)(1 — y)aH +%¢(T + ¢y) + yH]. For
(ac), he then expects mj(ac)=—(1—¢)2ey(H+T)—£[(1—2%e)(1—p)aH+
2e(T + yH) + pH|. We find that 7, (co) > my(inv) if < (1—y)a13fgj(2y—1) > 0. The
;‘If__zccfj >1>7v for o —2¢; >0 or

;Z[__zcé, <0<y for aH —2¢;<0 always holds. We find that n;(co) > m;(ac) if
2vH

E< —F 7
(I=y)aH+yH
error, and hence a TH-perfect strategy for the judge.

denominator is also positive, as either

> 0. Thus, (n, co) is robust to a small, but positive probability of

(2) The prosecutor chooses (inv) and expects the payoff 7p(inv) with

np(inv) = —cp — 3eyT — %y(H + L). If she chooses (ch), she expects.
np(ch) = —(1 —2&?)(1 — p)aH —2eT — % (yH + (2 —y)L). For (dr), she

expects np(dr) = —yH. We find np(inv) >np(dr) for y > ———2——. Note that
H(1-5)~-2eT—5L

for the denominator H (1 — %) — 2T — %L < H applies for ¢ > 0, which shows

W > 2. We thus conclude that y > % must apply for np(inv)>np(dr) to

be robust to ‘trembles’, i.e. the ex-ante probability of guilt must not be close to the
threshold. A numerical example (H=10, T=2; L=5, ¢,=3) illustrates that for e=0.1
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the threshold of % = 0.3 slightly increases to y > 0.306 for np(inv)>np(dr) to hold,

and to y > 0.308 for £€=0.2. Moreover, we find for np(inv)>np(ch) the condition

oaH —cp+3e(—eaH+T+el) oaH —cp+3e(—eaH+T+el)
oaH +3e(—eaH +T+¢L) oaH +3¢(—eaH +T+¢L)

& > 7 always holds. We conclude that (inv) is a TH-perfect strategy for the

prosecutor for y > 7.

>1—

Y <

T o, .
. For small ¢ < _7—, the condition

(3) For the defendant, the strategy (acc,acc) yields a payoff of

np(acc,acc) = —(1 —¢)yZ —4X.  For  (rejrej)  the  payoff  gives
np(rej,ref) = —(1 —e)[(1 —&)yF +9T| —=£ [T+ (1 —e)F +£9F|.  Choosing
(acc,rej) gives.

np(ace,ref) = —(1 —£)9Z —£[(1 — )T + (1 — &)(1 — p)F], and the strategy
(rej,acc) yields.

np(rej,acc) = — (1 — ) [yT+ (1 — £)yF] — £(1 — 7)X. We find that 7p(acc, acc)
>np(rej, rej) yields the condition (1—e)[(1-Le)F+T-%] >
s [%Z —T—(1—¢)F —4yF } While the right-hand side of the inequality is always
negative, given £<F and small errors ¢, the left-hand side is positive for e<(2 T/F),
and then np(acc,acc)>np(rej,ref) clearly holds. Moreover, np(acce,acc)
>np(acc,rej) applies for 1 —=L >¢ Lastly, we find that 7p(acc,acc)
>np(rej,acc) as T<T + (1 —£)F holds for e<(2 T/F) even under F=X. Thus,
(acc,acc) is also a TH-perfect strategy. Given that the judicial beliefs are consistent
for small ‘tembles’ € (see proof in Appendix 3, Proposition 2.1) and all equilibrium
strategies are TH-perfect, this combination of robust strategies and beliefs is a TH-
perfect equilibrium. |

Appendix 7
Numerical example of ‘trembles’

In order to illustrate the impact of ‘trembles’, we choose the example of ¢ = 0.1 for
the reduced game. Court errors due to off-equilibrium behavior amounted to a
probability of about 0.050(1-y) for wrongful convictions and to a probability of about
0.055y for a wrongful acquittal. The following game tree (see Fig. 3) illustrates the
impact of decision errors. For the case of a guilty defendant, a wrongful (dr) by the
prosecutor accounts for most wrongful acquittals, while a mistaken (ch) is largely
compensated along the equilibrium path. For the case of innocent defendant, a
mistaken (ch) largely leads to wrongful convictions, particularly as the other players
play their equilibrium strategies.

@ Springer



European Journal of Law and Economics

(defendant 1-y (defendant
is guilty) is innocent)
_____ P1
0,05y 0,05(1-y)
ch inv
----- o
019(1-Y)
deal deal deal
offer offer offer
o)-(2) (@
acc acc acc
0,81y
o _1 o045y 1 " 1. 0,045(1y)
| gy JD ----- JD
0,0045 ‘,0045(1-\; \
0,081y = =
ac ac ac  0,00025(1-y)
0,0045y | 0,00025y
inv inv inv

0,0045y  0,00025y 0,00025(1-y)

Fig. 3 Game tree, equilibrium path and trembles for £=0.1

Appendix 8
Defense attorney moral hazard

For sake of brevity, only the amended payofts of player A are displayed. Equilibria of
the basic game are noted in brackets (Fig. 4).

Conjecture Chapter 6.1 All SE of the basic game are unaffected. Proof: Given that
only D’s payoffs (now designated player A) are modified, for a SE to be affected it
would require that the strategy combination is (i) no combination of best responses or
i1) the equilibrium is no longer sequential rational. This does not apply here: i) As
evident from the strategic form for Propositions 1, 2.1 and 3, A has no incentive to
deviate from the former equilibrium strategy. (ii) Judicial beliefs are unaffected by
the modification, thus the behavior of D and J outside the equilibrium path is
unaffected.

@ Springer



European Journal of Law and Economics

A plays Judge
(rej, rej) inv co ac
inv -y(F+T) -y(F+T) -yT
g
8 ch -yF-T -F-T T
(7]
8
=
i dr 0 0 0
[Prop. 1.1]
A plays Judge
(acc, acc) inv co ac
inv 0 0 0
5 [Prop. 2.1]
g ch 0 0 0
g [Prop. 3]
A dr 0 0 0
[Prop. 1.2]
A plays Judge
(acc, rej) inv co ac
nv 0 0 0
5 [Prop. 2.2]
g ch -(1-y)T ~(1-y)(T+F) -(1-y)T
S
A~ dr 0 0 0
A plays Judge
(rej, acc) Inv co ac
inv -y(F+T) -y(F+T) T
8
‘g ch -y(F+T) -y(F+T) T
8
~ dr 0 0 0
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Fig. 4 Strategic form of the game with attorney moral hazard
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Appendix 9
Non-benevolent prosecutor

For sake of brevity, only the amended payoffs of P are displayed. Equilibria of the
basic game are noted in brackets (Fig. 5).

In the following, we compare the basic game to this modification: Proposition 1.1
is unaffected by the changes to the payoffs of P. Proposition 1.2 does not hold, as P
strictly prefers (ch) to (dr) when D and J play their equilibrium strategies. Proposition
3 holds with a slight change: as P always prefers (ch), the lower threshold is now
defined by the belief of the judge, which gives y > 1 — % (instead of y > 1 — 7% in
the basic game). For Corollary 1, we find: Proposition 2.1 does not hold as the best
response of P to the other players” strategies is (ch). Proposition 2.2 does hold with a
slight change: for P to choose (inv) over (dr), the condition y > <% must hold
(formerly, the condition was y > % in the basic model).
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D plays Judge
(rej, rej) nv co ac
nv y(V-T)-c» y(V-T)-c» -y(T+L)-c»
8
E ch yV-T-(1-y)L | V-T -T-L
Q
<)
2 dr 0 0 0
[Prop. 1.1}
D plays Judge
(acc, acc) 3
inv co ac
i yV-cp yV-cp yV-cp
[Prop. 2.1]
=
9]
9 [Prop. 3]
g
2 0 0 0
dr
[Prop. 1.2]
D plays Judge
(ace, rej) nv co ac
frirr yV-cp YV -cp YV -cp
[Prop. 2.2]
-
£ ch |V [ v-a-yT YV -(L-y)(T+L)
Q
8
A
dr 0 0 0
D plays Judge
(rej, acc) Inv co ac
A y(V-T)-c» y(V-T)-c» -cp-y(T+L)
8
*g' ch V-yT V-yT (1I-y)V-y(T+L)
]
g
~
dr 0 0 0

Fig. 5 Strategic form of the game when P maximizes convictions
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Appendix 10
Evidence production in trial and judicial oversight

For sake of brevity, only the amended payoffs of J are displayed. Equilibria of the
basic game are noted in brackets (Fig. 6).

In the following, we compare the basic game to this modification:

First, it is easy to see that previous pure strategy equilibria are again Nash-
equilibria: For J, all modifications do not incentivize J in any former SE to deviate
from his previous equilibrium strategy, given the equilibrium strategies by
the other two players. For P, however, there is a modification in his choice of
(inv) under Proposition 2.2: P will prefer (inv) over (co) only if
—¢, > — (1 =9)(T+ (1 — ef)L + e;0H), which then yields the threshold y <1 —

Mm (formerly: y <1 —725). Not surprisingly, this threshold is relaxed

when errors occur with positive probability, as the prosecutor seeks to avoid court
errors by investigating herself. For D, the only modification again applies under
Proposition 2.2: he will prefer (acc) at node Dy if X<T + (1 — ey)F and choose
(rej) at node D, if X > T + ¢;F. Evidently, the range for a separating plea deal under
Proposition 2.2 narrows when error probabilities increase.

Second, sequential rationality must apply. For this we first determine what
decision the judge will choose based on her beliefs: (i) For (inv) to be preferable to
(co), the condition —7 —c; — peyH — (1 — p)ejaH > — T — (1 — p)aH must

hold. This yields u<1 —Wg)ttie;fw (formerly: u<1 —~%), and this threshold

decreases when error probabilities increase (if ¢; < (1 — e;)aH is satisfied, otherwise
always (co) is chosen). (ii) For (inv) to be preferable to (ac), the condition —7 —

¢; — peyH — (1 — w)e;uH > — T — uH must hold. This yields u> et

and this threshold increases when error probabilities increase. Note that (i) and (i1)
imply unambiguously that J will be less inclined to choose (inv) when judicial
verification is imperfect. As Propositions 1.1, 1.2, 2.1 and 3 require J not to choose
(inv) on the equilibrium path, and those Propositions held in the basic model,
they also hold for this extension with positive error rates. For Proposition 2.2,

as shown above considering (i) and (ii)), however, the range 1 —

cjtenH cjteroaH . T .
(e )oi+en Trera—en)fl for rational judicial beliefs p becomes narrower

when error rates increase. However, this belief can be sequentially rational as before
if error rates are not too high (refer to Proposition 1.1 for the specification of
‘trembles’). This proofs Corollary 2.

> u >
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D plays Judge
(rej, rej) v o p”
inv -y(T+cr+enH) -yT -y(H+T)
8
§ ch -T-cj-y enH -T-(1-y)aH -T-yH
8 -(1-y) eraH
- dr -yH -yH -yH
[Prop. 1.1]
D plays Judge
(acc, acc) .
mv co ac
inv 0 0 0
5 [Prop. 2.1]
g ch -(1-y)oH ~(1-y)aH -(1-y)aH
Q
8 [Prop. 3]
~ dr -yH -yH -yH
[Prop. 1.2]
D plays Judge
(acc, rej) inv o o
nv 0 0 0
5 [Prop. 2.2]
g ch -(1-y) (T+g -(1I-y)(T+aH) -(1-y)T
% +eraH)
& dr -yH -yH -yH
D plays Judge
(rej, acc) v o "
mv -y(T+c+enH) -yT -y(T+H)
8
§ ch y(TecrrenH) | —yT-(1- y)aH | -y(T+H)-(1- y)oH
8 -(1-y)aH
- dr -yH -yH -yH

Fig. 6 Strategic form of the game with imperfect judicial verification skills
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Appendix 11

Plea bargaining at the beginning of the game

Conjecture Chapter 6.4 strategy combinations {(inv);(Z,co); (acc,acc)} or
{(inv); (X, inv); (acc,rej)} are no longer a SE. Proof: First, consider Proposition
2.1. This cannot be an equilibrium as the best response at information set D,, given
that P chooses (inv), is to reject the deal. Consider Proposition 2.2: This cannot be an
equilibrium, as the best response to D, choosing (rej) at information set D, while
choosing (acc) at D is to drop the case. This concludes the proof (Fig. 7).

(defendant
is guilty)

(defendant
is innocent)

acc rej rej acc
dr @ ----- @ dr
inv ch ch inv
co co co
ac ac ac
inv inv inv

Fig. 7 Upfront timing of plea deals
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