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markets and the law. In a setting in which biased judges can distort contract
enforcement, we find that the introduction of a standard contract reduces
enforcement distortions relative to reliance on precedents, exerting two
effects: i) it statically expands the volume of trade, but ii) it crowds out the use
of open-ended contracts, hindering legal evolution. We shed light on the large-
scale commercial codification undertaken in the nineteenth century in many
countries (even common-law ones) during a period of booming commerce and
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1 Introduction

Recent work documents that common law is positively associated with the development of
financial, labor and other markets (La Porta, Lopez-de-Silanes, and Shleifer 2008). A wide-
spread albeit controversial interpretation is that common law promotes economic efficiency
(Hayek 1960; Posner [1973] 2010) thanks to the efficiency-oriented nature of its judges and
to the adaptability of precedents, which enable the use of innovative and flexible contracts.
In reality, however, common law has not evolved merely thanks to spontaneous precedent
creation by efficiency-maximizing judges. Codification and the standardization of contracts
have also played a major role. More broadly, the last century or so has witnessed exten-
sive legal standardization of commercial contracts, in common- and civil-law regimes alike
(Calabresi 1982). What are the causes and the effects of such standardization?

We address this question by building a model in which standardization is a way to
alleviate the enforcement problems created by imperfect courts. The model allows us to study
both the static and dynamic effects of standardization on contracting and legal evolution.

We study a transaction between the buyer and the seller of a widget, in which quality-
contingent pay is needed to induce productive effort. The verifiability of quality is imperfect,
and depends on how judges interpret the evidence presented by parties in courts. We make
two assumptions concerning court verification. First, in line with legal realism (Frank 1930;
Posner 2005) and previous work (Gennaioli and Shleifer 2007; Gennaioli 2013), we assume
that in verifying complex facts some judges are subject to biases. These biases may system-
atically favor one party over the other, reflecting class stratification or widely held beliefs.
If populist judges believe that large companies unfairly take advantage of unsophisticated
consumers, there is a systematic pro-buyer bias. If the transaction is international and the
buyer comes from a different jurisdiction, local judges may have a systematic pro-seller bias.
In this case, judicial bias creates a stable inequality of parties in court. But judicial biases
may also be idiosyncratic, reflecting for instance judicial attitudes towards specific litigants.
These idiosyncrasies create volatility but not systematic inequality in decisions. In both
cases, though, bias distorts judicial state verification, creating enforcement frictions.

Second, we assume that parties can limit judicial discretion by contracting on legal prece-



dents, but only to some extent. The ambiguity of contractual references to precedent pro-
vides judges with some ability to select the elements of a case they consider legally material.
This leeway enables judges to choose which exact precedent applies to the case at hand
(Llewellyn, 1930; Stone 1946, 1964), or to alter the application of a given precedent to the
current contract, as documented by Niblett, Posner, and Shleifer (2010).! In this setting, we
view standardization as the creation by the state or a trade association of a simple contract
that removes any ambiguity over the application of precedents. Standardization removes
ambiguity because the standard-setter can train judges on how to enforce the standard,
something that atomistic parties cannot achieve on their own.?

Based on these assumptions, we study optimal contracts by adopting a mechanism-design
approach. Consider a laissez-faire regime, in which no standard is available. The optimal
contract must not only provide the seller with incentives to exert effort, but also litigants and
judges with incentives to report their information truthfully at the enforcement stage. Cru-
cially, we find that, despite judicial bias, the optimal contract is “open-ended”: it conditions
the seller’s payment not only on precedents, but also on novel pieces of evidence that have
not been used in court yet. By doing so, parties make payments as contingent as possible
on material information. This reliance on novel evidence is critical for legal evolution.

On the other hand, judicial biases are costly: they reduce the set of verifiable events,
making enforcement less precise. This imprecision increases the cost of incentivizing the
seller, destroying gains from trade. These costs are particularly strong at an early stage,
when few precedents have been accumulated. As more open-ended contracts are litigated,
precedents expand, improving verifiability. This enrichment of precedent allows parties to

write better contracts, increasing the volume and efficiency of trade.

1A canonical strategy is “spurious distinguishing” whereby judges exploit spuriois material aspects of the
case, or purely abstract legal categories, to argue that the parties’ contract refers to a precedent different
from the one the parties originally intended (Fernandez and Ponzetto 2012). Many legal distinctions are
at best dubiously grounded in objective efficiency considerations. E.g., manufacturers’ strict liability to the
consumer was gradually introduced through a series of rulings that created exceptions for specific products
such as soap, hair dye, dog food, and fish food. Cf. Kruper v. Procter & Gamble Co., 113 N.E.2d 605 (Ohio
App. 1953); Graham v. Bottenfield’s, Inc., 176 Kan. 68, 269 P.2d 413 (1954); McAfee v. Cargill, Inc., 121
F. Supp. 5 (S.D. Cal. 1954); Midwest Game Co. v. M.F.A. Milling Co., 320 S.W.2d 547 (Mo. 1959).

2In reality, even standard contracts are subject to some judicial subversion (Niblett 2013a), but for
simplicity we rule this possibility out here. The only thing we need is that standard contracts constrain
judicial interpretation of precedent more than nonstandard contracts.



Suppose now that an enforcement body introduces a standard contract and allows parties
to use it. The optimal standard perfectly conditions the seller’s payment on precedents
but is not open-ended, because the enforcement body lacks the parties’ transaction-specific
information. Standardization, then, has two static effects: it boosts the volume of trade
among parties who would not contract under laissez faire, but it crowds out the use of
open-ended contracts by some parties who would contract under laissez faire.

Owing to these effects, standardization presents a dynamic trade-off. On the one hand, it
immediately improves welfare by reducing enforcement problems, boosting the volume and
efficiency of trade. On the other hand, it stifles legal evolution, as judges are asked to evaluate
the same features of every case and precedents no longer evolve. After some time, welfare
under laissez faire may become higher than under standardization thanks to speedier legal
evolution in the former regime. A key implication is that standardization should optimally
occur after substantial legal evolution has taken place, and after private parties start to
demand a standard contract. Atomistic and shortsighted parties do not internalize the
future public benefit of precedent updating. Thus, if a standard were available they would
use it too early, slowing down legal change too much. As the law matures, standardization
becomes optimal, particularly if judicial biases are strong.

These results can help explain the historical emergence of contract codification in common-
but also civil-law regimes. As we discuss in Section 6, the late nineteenth century witnessed
a surge in contract standardization across different legal systems. This was precisely a time
when booming colonial trade and industrialization created vast trading opportunities, but
the different geographical, cultural, and social backgrounds of trading partners created room
for substantial enforcement risk. In the last century, the U.S. has also experienced expedited
standardization. Calabresi (1982) views this process as a response to the need to make litiga-
tion cheaper and more predictable, but he also warns, in line with our model, that excessive
standardization may stifle private initiative and innovation.

Our contribution lies in modelling legal change and the introduction of standard contracts
in an optimal contracting framework, and in describing the static and dynamic trade-offs

between the evolution of case law and the costs of judicial discretion.®> Our approach to

30ther papers studying the static effects of judicial error when the latter is due to judicial bias or



standardization is distinct from the legal literature on boilerplate and standard contracts.
Ahdieh (2006) views standardization as a way to foster coordination. Kahan and Klausner
(1997) view it as a way to exploit network effects and save on transaction costs. These
approaches adopt the conventional IO perspective according to which standardization acts
as a coordination device, particularly in sectors characterized by large network externalities
(e.g., Varian, Farrell, and Shapiro 2004). In our model there is no benefit from coordination,
and standardization acts as a constraint on the discretion of law enforcers.

We also contribute to the work on legal evolution. Relative to early papers (Priest
1977; Rubin 1977), recent models of judge-made law focus on judicial behavior (Gennaioli
and Shleifer 2007; Ponzetto and Fernandez 2008; Anderlini, Felli, and Riboni 2013; Niblett
2013b). In our approach, precedents are past judicial decisions that narrow down adjudica-
tion, and enable more complete contracting. Our view is closest to Gennaioli and Shleifer’s
(2007) model of distinguishing and to Hadfield’s (2011) portrayal of precedents as a form
of judicial training. These papers consider torts rather than optimal contracts, with the
exception of Anderlini, Felli, and Riboni (2013), who however do not study the legal remedy
represented by contracts with limited judicial discretion.

The paper is organized as follows. Section 2 presents the basic contracting setup. Section
3 introduces enforcement risk and solves for the optimal contract under laissez faire. Section
4 studies the optimal standard contract and contract choice under standardization. Section
5 studies legal evolution in laissez-faire and standardized regimes. Section 6 discusses real-
world standardization episodes in light of our model. Section 7 concludes, while the Appendix

contains all proofs and mathematical derivations not presented in the text.

2 The Model

2.1 Setup

Time is discrete, with an infinite horizon. At the beginning of each period t = 0,1,... a

penniless entrepreneur (the seller) and a wealthy customer (the buyer) meet and choose

corruption are Glaeser, Scheinkman and Shleifer (2003), Glaeser and Shleifer (2003), and Bond (2004).



whether to form a partnership involving the supply of a relationship-specific widget. In
each period t, production occurs in two stages. First, the seller exerts effort a € [0,1] at
a nonpecuniary cost C'(a). Second, with probability a the widget is realized to be “good,”
taking value v > 0; with probability 1 — a, the widget is “bad,” taking value zero. We keep
time subscripts implicit until Section 3. The widget is an experience good, such as a medical
or professional service, whose value is learned by the buyer only after consuming it.

We impose the following restrictions on the seller’s cost function:
C(a)>0,C"(a) >0,C"(a) >0, and C" (a) > 0 for all a € (0,1), (1)

with limit conditions C (0) = 0, lim,_,0 C’ (a) = 0, and lim,_,; C’ (a) > v.

If at time ¢ the partnership is formed, the seller’s first-best effort level is:
arn = argmax {av — C'(a)} = €' (v) € (0,1). )
which corresponds to joint surplus
Mpp = max {av — C ()} = vC'~" (v) = C <c’—1 (v)) > 0. (3)

If the partnership is not formed, the seller obtains 0, while the buyer obtains utility

up > 0. Forming the partnership is first-best efficient if and only if [Ipg > ug.

2.2 Contracting

In period t, the seller and the buyer first meet. If they decide to form a partnership, the
seller makes a take-it-or-leave-it contract offer to the buyer (so the seller has full bargaining
power). Then the seller exerts effort, which determines the likelihood of producing a valuable
widget. The widget is produced, the buyer consumes it, and the contract is enforced.
Under full observability, the first best is implemented by a contract requiring the buyer
to pay the seller a price p = appv — up if he exerted effort app, and zero otherwise. Unfor-
tunately, effort is unobservable (and non-contractible), so this solution does not work.

If the quality of the widget is perfectly observable after consumption, the parties can
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specify a quality contingent price p,, where ¢ € {0,v} denotes the widget’s quality. At the
optimal contract, the buyer’s participation constraint is binding. Otherwise, the seller could
raise p, for all ¢ and still ensure participation without affecting effort provision. As a result,
the seller chooses p, > 0 and py > 0 to maximize joint surplus av — C' (a) — ug subject to
the buyer’s binding participation constraint a (v — p,) — (1 — a) po = ug, and to the seller’s

incentive-compatibility constraint p, — pg = C’ (a). The problem can be rewritten as:

max {av — C (a) —ug} (4)
a€l0,1]
subject to
av —up > min {ap, + (1 —a)po} s.t. p, —po =C"(a). (5)
Pv,p02>0

In (5), the optimal price p, minimizes the cost of inducing any effort a. This minimum
cost defines the set of effort levels that can be implemented given the buyer’s participation

constraint. The seller chooses the surplus-maximizing effort a from this set.

Proposition 1 When quality q is contractible, the optimal contract sets a positive price only
when quality is high (po = 0 and p, = C'(asp) > 0).
The first best is attainable if and only if the buyer’s outside option is nil (ug =0). The

partnership is formed if and only if the buyer’s outside option is sufficiently low:

up < max {afv—-C"(a)]} . (6)

Second-best effort and joint surplus decrease with the buyer’s outside option (Oagp/Oug < 0

and Ollgp/Oug < 0 for all ug € (0, maxqeo1) {a v — C' (a)]})).

When the buyer’s outside option is positive, the first best cannot be achieved because
of the seller’s wealth constraint. Ideally, the seller would like to pay u; to the buyer and
“purchase the firm” from him, which would elicit first-best effort. However, this arrangement
is infeasible because the seller is penniless. Second-best effort and joint surplus are below
the first best and decrease with the buyer’s outside option. We assume that Equation (6)

always holds, so the partnership is feasible when quality is fully contractible.



The optimal contract specifies zero payment to the seller in case of low quality, namely
when py = 0. This feature minimizes wasteful payments, thereby reducing the cost of
incentive provision. A similar property will be at work when, owing to imperfect enforcement,

parties can only contract on an imperfect signal of quality.

3 Litigation and Imperfect Verifiability

Quality is verified in court, depending on the evidence presented by parties and verified by
judges. We now describe the structure of the evidence, as well as the preferences of judges.*

In the remainder, we refer to the partnership occurring at time ¢ as “partnership ¢.”

3.1 The Structure of Evidence

Evidence about partnership ¢ is drawn from an informative set I = [0, 1] of material pieces
of evidence and an uninformative set U; = {u?,u?} of immaterial pieces of evidence.

The informative set I contains fundamental determinants of the quality of the seller’s
job (e.g., the functionality of the widget or its timely delivery) that are common to all
partnerships. It consists of a continuum of pieces of evidence, each of which is uniquely
characterized by an index i € [0,1] and takes value e;(i) € {—1,1} depending on widget
quality ¢;. If widget quality at ¢ is high, all pieces of evidence take value 1, formally e;(i) = 1

for all 7. If widget quality is low, piece of evidence i takes value

. 1 for @<,
ey(1) = ) (7)
—1 for 7>¢,
where &, is an i.i.d random variable with cumulative distribution function F% (.) and contin-
uous density fe () > 0 on the interval [0, 1]. £, proxies for the difficulty of a case: when ¢, is
higher, fewer signals are revealing of low quality.
Negative material evidence e;(i) = —1 is consistent with low quality only. Positive

material evidence e;(i) = 1 signals high quality because it is more likely to occur when

4In the appendix, we present a further microfoundation of our model of evidence collection. For simplicity,
here we provide a streamlined description of the features that underpin our model of contract enforcement.



¢: = v. Crucially, a piece of material evidence carrying a higher index ¢ is more informative.
In the limit, e;(1) almost surely takes values 1 if quality is high and —1 if quality is low.
Generally speaking, a piece of evidence e,(7) is a sufficient statistic for ¢; given a lower indexed
piece of evidence e;(j) for all j < i.

The uninformative set U; consists of partnership-specific factors that are not objectively
relevant for performance, but may look like performance proxies to an external observer,
such as a judge. Formally, the uninformative set contains two immaterial pieces of evi-
dence {u?,ul}: one is positive (u! = 1) and the other is negative (u) = —1), regardless
of widget quality. Examples of uninformative pieces of evidence may include inappropriate

measurements of quality (e.g., estimates of functionality relying on inappropriate methods)

or idiosyncrasies in the seller’s production method (e.g., having an irregular work schedule).

3.2 Partisan Evidence Collection

For the purpose of evidence collection, [ is partitioned into two subsets: a set P, C [ of
precedents, and a set I ~. P, of novel pieces of evidence.

P, is a countable set containing of all informative pieces of evidence ¢ that have been
used in past cases (and cited in the judicial opinions justifying their outcome). The pieces
of evidence €,(i) for all i € P, are publicly observable and parties can freely contract on
their realizations. Let ¢, = maxi € P, denote the most informative precedent available at
t. Then, the piece of evidence e,(i;) is a sufficient statistic for all precedents. As a result,
if parties contract upon precedents, it is sufficient for them to contract on the realization of
e:(i;) alone. The variable 7, conveniently summarizes the state of precedents at time .

Search for novel evidence in I \ P, is instead both imperfect and undirected. During
litigation, each litigant can search for one new piece of evidence. Search is then imperfect
because the litigant may come up empty-handed: a party’s search in I \. P, is successful only
with probability ¢ € (0,1), and unsuccessful otherwise. Search is undirected because parties
cannot target more informative evidence (i.e., higher indices i): if search is successful, the
litigant randomly samples a piece of evidence in I \ FP;, which may either take value 1 or

—1, and whose informativeness i is unknown when parties meet in court.” After sampling

>The search for information in I is unaffected by precedents because the set P, is countable. Thus, it has
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novel evidence, the litigant can choose to present it in court or hide it. Informative evidence
is “hard”: it can be hidden but it cannot be falsified.

This setup outlines a critical distinction between precedents and novel pieces of evidence.
Novel evidence is subject to significant ambiguity because it does not have a track record
of past use. As a result, neither judges nor the parties recognize and contract upon the
informativeness of novel evidence i € I\ P,. Precedents, by contrast, incorporate information
that is generated by higher courts, legal scholars, or that transpires from partnerships over
time. As a result, they allow for more precise contracting on specific signals of performance.’

Consider finally uninformative evidence in U,. Similarly to precedents, litigants know ex
ante which pieces of evidence {u?, u?} are misleading, and they can perform directed search
on U;. The difference with precedents is that P; is publicly observable while U, represents
relationship-specific information that the parties alone can privately observe. Outside ob-
servers (including judges, as we discuss below) cannot distinguish if a piece of evidence is
drawn from U; or from I \ P,. Hence, misleading dimensions provide an opportunity for
cheap talk. However, the parties can - and optimally will - rule out these opportunities for
cheap talk by contracting that u? and u? are unacceptable as evidence of quality for their
partnership. E.g., the contract may allow the seller to flexibly adjust his work schedule, or
it may rule out certain misleading ways of measuring performance.

These assumptions tractably account for the notion that parties are aware of some idio-
syncratic features of their transaction and can contract on them in advance, thus revealing
some private partnership-specific information to judges. At the cost of greater complexity,

the model could allow for transaction-specific material evidence.

measure zero while its complement set I . P; that the litigants search from always has full measure.

6Specifically, the informativeness i of a novel piece of evidence e; (i) that decides partnership t’s dispute
is not immediately known to the litigants nor to the judge issuing the ruling. However, it subsequently
becomes known, and thus contractible, at ¢ + 1.

There are two alternative foundations for the assumption that ¢ becomes contractible at ¢ + 1. The
strongest assumption holds that at ¢ + 1 judges learn the informativeness of signals in P;. This occurs
because precedents constitute the bedrock of judicial training. Such gradual judicial learning captures a key
insight of legal realism. The judge deciding a case cannot identify exactly and single-handedly its true ratio
decidendi. Later courts will determine the precise extent ¢ of the rule that a precedent had the power to
establish (Cardozo 1921; Allen 1927; Radin 1933; Cohen 1935; Frank 1949; Montrose 1957; Llewellyn 1960;
Dias 1985; Posner 1990; Garner 2009). A weaker assumption for the contractibility of ¢ at ¢t + 1 is that only
parties learn the informativeness of precedents (owing to their personal experience, or communication with
other industry participants) and they contractually reveal it to judges.

10



3.3 Judicial Preferences

Since the contract is litigated ex post, after investment is sunk and production has taken
place, the impact of contract enforcement is purely distributional. It is therefore natural for
ex-post judicial decisions to be shaped by a judge’s idiosyncratic distributional preferences.
There are three types of judges. A fraction § have a pro-buyer bias, and wish to minimize
payment to the seller. A fraction o have a pro-seller bias, and wish to maximize payment to
the seller. The remaining 1 — 3 — ¢ judges are unbiased: they wish to enforce the contract
faithfully. If judicial bias stems from personal idiosyncrasies, pro-seller and pro-buyer biases
will roughly balance out in the population of judges and § ~ ¢. If ¢ >> (3, judicial bias is
systematically pro-seller, if § >> ¢ judicial bias is systematically pro buyer. The difference
between 5 and ¢ can capture the inequality of parties. When |8 — o] is large, one party
expects a systematically more favorable treatment than the other in court. Our model

allows us to consider idiosyncratic and systematic bias alike.

3.4 Judicial Information

Judges observe the evidence presented by the litigants in court. Like the litigants themselves,
the judges: a) observe the novel pieces of evidence presented by litigants but not their true
informativeness i; and b) can hide pieces of evidence presented by litigants but not falsify
them. Unlike the litigants, however, judges cannot identify the misleading pieces of evidence
u? and u! if the parties had not specified them ex ante in their contract. This inability to
tell apart spurious from material pieces of evidence (unless instructed how to do so by the
parties’ contract) reflects judges’ limited expertise. Naturally, parties have superior ex-ante
knowledge of transaction-specific features.

Judges—Ilike litigants—can recognize precedents ¢ € P,. By stare decisis, these prece-
dents are binding, but critically their grip is imperfect. With probability a € [0,1] a judge
can discard the evidence entailed by the precedents that parties contracted upon. The judge
can then interpret the relevant provisions of the contract however he sees fit. With proba-
bility 1 — «, the judge must correctly verify the evidence corresponding to the precedents

parties contracted upon. As we discussed in the introduction, judicial flexibility in enforc-
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ing precedents reflects the ambiguity of the parties’ contract. When the ex-ante contract is
perfectly drafted, it precludes any misinterpretation of its references to precedent, so that
a = 0. When the contract is very poorly drafted, it is easy for judges to misinterpret it, and

« = 1. The higher «, the more ambiguous contractual language is.

4 Contracting under Laissez Faire

By “laissez faire” we denote the legal arrangement in which the members of each partner-
ship ¢t write a contract tailored to their specific needs. It is immediate that the optimal
contract rules out the use of misleading evidence U; so as to enable parties to use hard, novel
informative evidence drawn from I ~\. P;.

A contract in our setting consists of a price schedule p (...) > 0 specifying a payment from
the buyer to the seller contingent on the information presented by the litigants and verified
by the judges. The contract cannot also specify a state-contingent trading rule because the
widget is an experience good (such as a service). As a result, information is not generated
or the good is not even produced until consumption by the buyer takes place.

We rule out the possibility for the contract to specify punishments for the parties as
a whole, such as those stemming from fines paid to third parties, nonpecuniary criminal
penalties, or incentive payments to judges. The rationale is that these punishments would
not be robust to renegotiation.

The contract is written at the beginning of the partnership, before any information on
the value of the widget or the preferences of judges is revealed. The figure below summarizes

the sequence of events within a generic period t.
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s=3 s=4 s=5 s=6

s=10 s=1 s=2
Parties meet The seller The widget is Parties go to Parties search for  The judge The judge
and write a exerts effort ¢ consumed and court and evidence and observes the enforces
coniract quality g € {0,v} observe the report quality parties’ repo_ns_ coniractual
is realized and realization of  and the evidence ~ Hereportshis  payments
leamned the judge’s they collected ;::j type ﬂlils
es’ reports,
ope (b ) and evidence
based on
precedent

Figure 1: Timing

By the revelation principle, any contract p(...) > 0 can be represented by a direct revela-
tion mechanism that induces both litigants and the judge to report truthfully all their infor-
mation. Figure 1 illustrates the information possessed by different agents. After the buyer
has consumed the widget, quality ¢; € {0, v} is observed by both litigants L € {B, S} but re-
mains unobservable to the judge. When the contract rules out misleading evidence {u?, u}},
each litigant privately observes a novel piece of informative evidence e; (ZtL) € {-1,0,1},
where i¥ denotes the unknown dimension of evidence sampled by litigant L, and e; (th) =0
denotes an unsuccessful search. Both the litigants and the judge observe the precedent-based
evidence ¢, (i;) € {—1, 1}, the judge’s ability to disregard contractual references to precedent
w; € {0, 1}, and the judge’s preferences b, € {bg,u,bs}, where b, denotes a bias in favor of
litigant L while b; = u denotes an unbiased judge.

In a direct mechanism, each litigant reports to the judge quality ¢; and the realization ey,
of his private signal. The judge verifies the litigants’ reports, the realization of precedent ep,
and his own type (b,w), and thus enforces the payment of a price p (g5, gs; ep, €5, €s5;b,w).

The optimal direct revelation mechanism is the contract that maximizes the seller’s ex-
pected payoff

aB[p (v,v;1,ep, e5;b,w) g = v]

max (8)
p() + (1 — a) E [p (07 0, €P7 €B7 es; b, w) ‘Qt = O] — C (a)
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subject to the buyer’s participation constraint,

(Z{'U —E [p (U7U; 17687633 b7 (.U) ’(Jt = U]}
—(1—a)E[p(0,0;ep,ep,es;b,w)|q =0] > ug; (9)

the seller’s incentive compatibility constraint,
C'(a) =B [p(v,v;1,ep,es:b,w) lgr = v] = E[p(0,0;ep,ep,es;b,w) g = 0]; (10)
and the seller’s wealth constraint,
p(gs,qs;ep,ep, es;b,w) > 0. (11)

The seller’s maximization problem is also subject to truth-telling constraints. Denote
by QF = {q: = ¢, e (it) = ep, e, (if) = ep, by = b,w; = w} the buyer’s information set when
he reports (¢p, ep), and by QY = {Qt =q,e (i) =ep, e (zf) =eg,b; = b,w; = w} the corre-

sponding set for the seller. Then, the buyer’s truth-telling constraints are
E [p(q,q:ep,ep,e5:b,w) [97] < E [p(gp, qiep, €, es;b,w) /] (12)
for any feasible report ¢ € {0,v}, e)3 € {0,ep}. The seller’s truth-telling constraints are
E [p(g.q;:ep ep esib,w) [97] > B [p(q. ds; ep, e, €530, 0) 17 (13)

for any feasible report e € {0,es}, ¢5 € {0,v}.

The truth-telling constraints for biased judges who are bound to respect precedent are

p (4B, qs;ep, e, es;bp,0) < p (g, ds;ep, €, €5;0',0) < p(gp, qs;ep, ep, es;bs,0)  (14)

for any feasible ruling ¢, ¢5 € {0,v}, €5 € {0,ep}, €5 € {0,es} and V' € {bp,0,bs}. The

14



truth-telling constraints for pro-buyer judges who have the ability to disregard precedent are

p(QB#JSS _1763765;1)37 1) :p<QB7qS; 17€Bves;b37 1)

= min p(gp,qs;ep,ep,€s;05,0); (15)
ePE{—l,l}

while those for pro-seller judges who have the ability to disregard precedent are

p(gs,qs; —1,ep,es;bs,1) = p (B, qs; 1, ep, es; bg, 1)

= max p(qp qs;ep,ep, es;bs,0). (16)
ePe{_lvl}

Let us discuss the equations above, starting the with seller’s objective in (8). When
the quality of the widget is high (¢, = v), an event that occurs with probability a equal to
the seller’s effort, the litigants truthfully report it (¢ = g5 = v) and the evidence based on
precedent is positive (ep = 1) because no negative signals can be realized in this state. Thus,
the expected payment to the seller is E [p (v, v; 1, ep, eg; b,w) |¢: = v], where the expectation is
taken across realizations of the litigants’ evidence collection (ep, es € {0, 1}) and the judge’s
type (b,w). When instead the quality of the widget is low (¢; = 0), with complementary
probability 1 — a, the expected payment is E[p(0,0;ep,ep, es;b,w) |¢ = 0]. In this case,
the expectation is taken across realizations of all evidence, including evidence based upon
precedent (ep € {—1,1} and ep,eg € {—1,0,1}) as well as the judge’s type (b, w).

The same expected payments affect the buyer’s participation constraint in equation (9)
and the seller’s incentive compatibility constraint in equation (10), because effort and par-
ticipation are chosen before any material information is revealed to the parties.

Relative to the analysis of Proposition 1, this problem includes truth-telling constraints
that reflect the agents’ ability to report information selectively. Constraint (12) means that
the buyer cannot lower his expected payment either by misreporting quality (which is cheap
talk) or by hiding his private piece of evidence. His expectation takes into account, through
OB, knowledge of actual quality (¢; = q), of evidence based on precedent (e; (i;) = ep), of his
private search for additional evidence (e; (i) = ep) and of the judge’s type (b = b, w, = w).

The buyer, however, does not know the outcome of the seller’s parallel search for private
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evidence, but anticipates it rationally when making his report. Analogously, constraint (13)
means that the seller cannot raise his expected payment by making an untruthful report
conditional on his information Q7.

The remaining truth-telling constraints concern judges, and do not involve expectations
because judges move last, when all information has been truthfully revealed by the litigants.
The first constraint in (14) means that pro-buyer judges cannot lower payment through
untruthful cheap talk, neither about the litigants’ own cheap talk ¢g,qg, nor about their
preferences b; nor can they lower payment by hiding evidence eg, eg that the parties presented
in court. The second constraint in (14) means that, analogously, pro-seller judges cannot
raise payment through such selective verification of the evidence presented by the litigants.

Finally, constraints (15) and (16) deal with judges’ ability to disregard precedent. Con-
straint (15) means that a pro-buyer judge with the ability to ignore precedent can interpret
the contract as if the precedent-based evidence had the realization that minimizes payment.
Constraint (16) means that a pro-seller judges symmetrically uses this interpretive leeway to
maximize payment. These last two constraints must hold with equality. Otherwise, biased
judges without the ability to ignore precedent could improve their payoffs by misreporting
their ability without actually needing to disregard precedents.

As in the analysis of Proposition 1, the contracting problem can be written as a two-step
problem. In the first step, the seller minimizes the cost of implementing effort subject to
incentive-compatibility, non-negativity, and truth-telling (equations (10) to (16)). In the
second step, the seller chooses optimal effort. As we show in the Appendix, this is a linear

programming problem whose solution minimizes the ratio

K [p () ’(Jt =
Elp(..)[q =]

(17)

As in Proposition 1, the optimal contract should minimize wasteful payments when quality
is low and maximize incentive payments when quality is high. However, since now quality is
not directly contractible and reports of quality are cheap talk, payments cannot be perfectly
targeted to occur when ¢, = v and not when ¢, = 0. As a result, the second-best contract

minimizes the cost of effort provision by loading payment onto verifiable signal realizations
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that are most indicative of high quality.

Proposition 2 If the share of pro-buyer judges is sufficiently low that

then the optimal laissez-faire contract for partnership t stipulates that uninformative evidence
{u?, ul} is inadmissible, and that the buyer must pay the seller a price prr > 0 if and only
if the court verifies no evidence of low quality (either novel or based upon precedent) and it
verifies novel evidence of high quality.

The price pLr > 0 is thus enforced in the following cases.

1. The judge is unbiased (b; = u), evidence based on precedent is positive (e;(i;) = 1),
the buyer does not present negative evidence (e, (i) € {0,1}), and the seller presents

positive evidence (e, (if) =1).

2. The judge is pro-seller (b, = bg), the seller presents positive evidence (e; (i) = 1), and

evidence based on precedent is positive (e, (iy) = 1) or can be disregarded (w; =1).
In any other circumstances the enforced payment is nil.

As in Proposition 1, under imperfect enforcement the optimal mechanism relies on paying
a positive incentive payment ppr only when specific pieces of evidence of high quality are
verified. The optimal contract cannot rely on direct revelation of quality (¢g,gs). Such
revelation is cheap talk, and the litigants’ interests are perfectly opposed because outcomes
in which both litigants are punished are impossible.

Under the optimal contract, parties are precluded from presenting uninformative evidence
{u¥, ud}, so they must search for novel informative evidence. Each litigant presents in court
favorable evidence only: the buyer hides positive novel evidence (e; (ztB) = 1), the seller hides
negative evidence (e; (ztS ) = —1). Biased judges selectively verify the evidence presented by
the litigants. Under condition (18), the bonus is enforced by unbiased and pro-seller judges
when evidence based on precedent is positive and additionally the seller presents a novel

signal indicative of high quality. Pro-buyer judges never enforce p;r because they discard
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positive novel evidence presented by the seller, but the ensuing loss is small because under
Condition (18) pro-buyer judges are few.” We henceforth assume that condition (18) holds,
so the optimal contract is the one of Proposition 2.

Enforcement frictions generate a loss of information. Conditioning on the hard informa-
tion that litigants can provide, the state most indicative of high quality is when three positive
pieces of evidence are collected (e, (i¢) = e; (i) = ¢, (i7) = 1). Payments, however, cannot
be made contingent on this realization because the buyer can hide positive signals that he has
collected instead of reporting them to the judge. As a result, the second-best contract can
do no better than requiring the seller alone to present positive novel evidence. It would also
be optimal not to enforce p;,r when any signal realization is negative, because such evidence
reveals with certainty that quality is low. However, this provision is rendered unenforceable
by pro-seller judges, who neglect any negative evidence presented by the buyer. Similarly, a
pro-seller judge with the ability to disregard precedent must be allowed to enforce payment
irrespective of the evidence embodied into precedents.’

We call the optimal contract above the “laissez-faire contract.” A notable feature is that
this is open-ended, in the sense that it is contingent on the realization of novel informative
evidence that cannot be perfectly described ex ante.'’ The problem with leaving the contract
open-ended is that novel evidence can be misinterpreted (literally, hidden) by lawyers and
biased judges. However, conditioning payment on such evidence is valuable on average,
because it increases the informativeness of the event based on which the price is enforced.
As long as parties choose to contract, the latter effect always dominates. Intuitively, parties

try to protect themselves from bias by changing the optimal bonus p;r, but they demand

" As we show in the Appendix, when 3 is large the optimal contract does not condition payment on novel
evidence collected by the seller, but relies exclusively on precedents and on evidence of low quality presented
by the buyer. By discarding some information, this contract reduces the precision of state verification when
the judge is unbiased or pro-seller. The benefit is to improve state verification by pro-buyer judges, who are
sometimes forced to rule in favor of the seller. Specifically, pro-buyer judges must enforce payment when
they respect contractual references to precedent, and neither precedent nor the buyer’s evidence demonstrate
low quality (w: =0, e; (i:) = 1, and e; (ztB) # —1).

8Condition (18) is only sufficient. The Appendix derives the weaker necessary and sufficient condition for
the optimal contract to be the one of Proposition 2: ac =0 or § < (1 —E¢) / (1 — aEE).

90n the other hand, the contract described by Proposition 2 is unaffected by the seller’s ability to hide
negative evidence that he has privately collected, because he is paid only if he has presented novel positive
evidence, which he cannot fake.

0The optimal laissez-faire contract would remain open-ended even if g > 0 and 8 > (1 — E¢) / (1 — alE€)
(which would violate condition 18) because it would still rely on novel evidence presented by the buyer.
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its enforcement to be contingent on novel evidence.

The optimality of open-ended contracts under distorted enforcement has important im-
plications for legal evolution, but it does not imply that contract design allows parties to
avoid the cost of judicial bias. Social welfare under the laissez-faire contract is fully charac-
terized by the ratio of equation (17). Owing to the binary nature of the optimal contract,
this ratio is equivalent to the likelihood ratio Apg (it,¢, 5,0,a) > 0 of low relative to high
quality when pyr is enforced. This is an inverse measure of the quality of information that
can be verified under laissez faire. If such information becomes less diagnostic (i.e., as App
gets larger), it becomes harder for contracts to reward high quality and provide incentives
to the seller. As a consequence, equilibrium effort and welfare decline.

The Appendix proves that partnership ¢ is formed under laissez faire if and only if the like-
lihood ratio Apr is below a critical threshold A (up). Then, verifiable evidence is sufficiently
informative for the contract to provide both incentives to the seller and a sufficiently high
expected payoff for the buyer. A is monotone decreasing in up because, as in Proposition 1,
a more stringent participation constraint makes the partnership harder to sustain.!!

The condition for partnership formation can identically be written as a threshold on the

informativeness of precedent.

Proposition 3 Partnership t is formed under laissez faire if and only if precedent is suffi-
ciently informative: iy > ippg (1, 8,0, 0,ug).

The likelihood of partnership formation, second-best effort if the partnership is formed,
and welfare are higher when the buyer’s outside option is lower (Qipp gy /Oug > 0 > dapr/Oug),
when informative evidence is easier to collect (Qippy/0t < 0 < Odarpp/0t), and when
precedents are more informative (Dapp/0iy > 0) or more binding (ipp~y/0a > 0 >
Odapp/O0a). They are lower when there are more biased judges (Qippy /0B > 0 > dapp/0f
and Jippogy /0o > 0> dapp/00).

Laissez faire replicates the outcomes of Proposition 1 for contractible quality if and only if

precedent is perfectly diagnostic of quality and there are no pro-seller judges with the ability

TAs  we prove in the Appendix, the formal definition is A(ug) such that
maxqep,1) {av — [A/ (1 —=A) +a] C'(a)} = ug, reflecting that the minimum cost of inducing any
effort e is increasing in the likelihood ratio A.
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to ignore it (iy = 1 and ao = 0). The first best is attainable under laissez faire if and only

if both conditions hold and moreover the buyer’s outside option is nil (ug = 0).

Figure 2 represents graphically Proposition 3 by depicting the regions of the parameter
space where the partnership dissolves (NC') and where it forms (LF') under laissez faire. On
the vertical axis, 1 denotes a combination of parameters that increases with each determinant
of enforcement frictions (i.e., 8, o, v, or 1 —¢). An increase in the buyer’s outside option uyg

induces a downward shift in the locus i = ipp g (9).
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Figure 2: Contracting under Laissez Faire

When precedents are insufficiently informative relative to enforcement frictions (i; <
iLF~), the quality of verifiable information is so poor that it becomes prohibitively costly
to harness effort, and the parties prefer not to contract (we are in region NC'). This outcome
is the more likely the higher the buyer’s outside option. If instead precedent is sufficiently
informative, partnership ¢ is formed.

The legal system shapes equilibrium effort and welfare. When litigants are more likely to
collect novel evidence, the quality of information increases, so that effort and welfare move
closer to the first best. On the other hand, for given evidence collection, judicial bias reduces
effort and welfare by causing a loss of information (embodied in precedents, novel signals,

or both). This cost arises regardless of whether bias is idiosyncratic or systematic. When
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bias is idiosyncratic, negative and positive evidence are similarly neglected. When bias is
systematic, either negative or positive evidence is more likely to be neglected depending
on whether biases are predominantly pro-seller or pro-buyer. In both cases, judicial bias
destroys information, reducing effort and welfare.!?

Legal precedents facilitate contracting in two ways. First, they generate evidence that
litigants are powerless to hide and that judges can only sometimes neglect. Precedent is in
fact binding, at least to some extent. Second, precedents generate less ambiguous evidence
of quality because their informativeness i; is known. Accordingly, then, effort and social
welfare increase when precedent is more strictly binding and more informative.

The observable-quality outcome of Proposition 1 is attainable only in the limit as prece-
dent becomes perfectly informative (i; — 1) and perfectly binding («« — 0). A substitute
of the latter condition is the absence of pro-seller judges, o = 0 (pro-buyer judges simply
hide the seller’s positive evidence, rather than disregarding precedent, to avoid enforcing the
bonus). Under these conditions, and these conditions alone, the optimal contract is infor-
mative enough to make quality ¢; directly contractible. Even then, as in Proposition 1, the

first best is unattainable when the buyer has a positive outside option (ugz > 0).

5 Standardization

Standardization can be undertaken by the public legal system via commercial codification,
e.g., by specifying default investor rights (La Porta at al. 1998), or by a private trade
association (Bernstein 2001). Typically, standardization codifies existing legal and trading
practices to streamline their enforcement and make it more predictable. By doing so, reliable
off-the-shelf contracts are created. Parties then choose whether to use these contracts or to
opt out of them by writing nonstandard terms.

To reflect these ideas, we model standardization at time ¢ as the creation of a contract

12This does not mean that all biases are equally costly in our model. We can prove that pro-seller bias is
more costly than pro-buyer bias. This asymmetry arises because pro-buyer judges introduce white noise in
the adjudication process (holding for the buyer regardless of the true state), while pro-seller judges introduce
a systematic distortion. When quality is low, they undesirably make payment more likely. When quality is
high, they cannot desirably increase the probability of payment because they cannot fake novel informative
evidence that has not been collected by the seller.
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form that removes any ambiguity in the binding role of precedent i; for the purpose of the
current transaction. Formally, the standard contract is guaranteed to apply as originally in-
tended by the standard-setter, featuring o = 0. The removal of ambiguity arises because the
government can extensively train judges on how to enforce the standard. Private contracts
cannot attain this goal (and thus continue to be subject to the risk of spurious distinguishing
of precedent) precisely because atomistic parties cannot train law courts. The standard pre-
vailing at any time t systematizes the current state of precedent i;. Thus, when we consider
legal evolution, the standard contract changes as precedents change.

The shortcoming of standardization is that public authorities are less informed about the
specifics of each partnerships than the parties themselves. Obtaining such information for
all partnerships is prohibitively costly for standard-setting bodies. Formally, the standard

contract cannot identify ex ante the misleading evidence {u?, ul}.

5.1 The Optimal Standard Contract

In drafting the optimal standard contract, the standard-setter solves the mechanism design
problem of Section 4 with two changes: i) now a = 0, and ii) if any novel evidence is allowed,
litigants can direct their search toward misleading evidence {u, u?}.

The former change eliminates some truth-telling constraints for judges. Specifically, con-
straints (15) and (16) no longer bind since all judges are fully bound by precedent (w; = 0)
when enforcing the standard contract. The latter change adds some truth-telling constraints

for the litigants. Specifically, constraints (12) and (13) become

E[p(q.q;ep ep es1b,w) Q7] <E[p(dp. g;ep, €, €5 b,w) 2] (19)
for any feasible report ¢ € {0,v} and €z € {—1,0,1}, and

E [p(q.;ep,en,e5:0,w) [97] > B [p(q, 455 ep, en, €53, w) 7] (20)

for any feasible report ¢5 € {0,v} and ey € {—1,0,1}. The litigants’ reports of novel

evidence, which is hard information when U; is ruled out by the contract, are transformed
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into cheap talk under a standard contract.

The optimal standard contract is the following.

Lemma 1 At time t, the optimal standard contract stipulates that the buyer should pay the

seller a price psc > 0 if and only if the standard evidence based on precedents indicates high

quality (e (ix) = 1).

The key feature of this contract is that it relies only on information based upon prece-
dents, which can be standardized, while it disallows the consideration of any novel signal.
The advantage of this contract is that judges and lawyers cannot exploit any ambiguity in
interpreting it or in selecting evidence. The disadvantage is that the standard contract is not
as flexible as the optimal laissez-faire contract. While the latter also exploits novel material
evidence, the standard contract does not. This rigidity is necessary in light of the legisla-
ture’s lack of knowledge about misleading evidence. If novel evidence were allowed, parties
would direct their search toward favorable misleading evidence, which unbiased judges can-
not recognize. This process would then never generate more information, but merely provide
biased judges with an excuse to distort contract enforcement.

Under the standard contract described by Lemma 1, the realization that triggers payment

has likelihood ratio
Asc (i) =1 — Fe (i) , (21)

which is independent of judicial biases and decreasing in the quality of the evidence that can
be standardized on the basis of precedent at time ¢ (A (it) = —fe (ir) < 0). Intuitively,
the quality of the standard contract improves with the informativeness of precedent. In the
limit, if standardized precedents become perfectly informative it allows for full contractibility

of the value of the widget (lim;,—,; Asc (i) = 0).

5.2 Contract Choice and Welfare

Under standardization, parties choose between the standard contract and the more flexible

laissez-faire contract presented above.!> Both contracts exploit the same set of precedents

13The optimal laissez-faire contract does not change when the standard contract is introduced. The
presence of innovative terms based on novel informative evidence and on partnership-specific misleading
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P,, and parties opt for the standard contract if it features a lower likelihood ratio than the

laissez faire one (Agc (i) < App (it, ¢, 5,0, @)).

Proposition 4 The parties prefer the standard contract to the laissez-faire contract if and
only if standardized evidence is sufficiently precise, namely if and only if i, > iscrr (L, 8,0, )
€ [0,1]. The standard contract is more likely to be preferred when laissez-faire contracts are
more ambiguous (Digc~rr/O0a < 0), judicial bias is more prevalent (Qisc~rr/0f < 0 and

Jisc~rr/00 < 0), and novel informative evidence is harder to collect (Qisc~rr/0t > 0).

The benefit of the standard contract is to protect parties against judicial bias. Its cost is
to preclude the use of novel informative evidence. As a result, parties use the standard when
judicial bias is too prevalent (Qigc~rr/0F < 0 and disc~rr/Jo < 0), when precedents are
too weak a constraint on judicial discretion in the absence of standardization (Jigcpr/0a <
0), and when litigants are unlikely to collect novel informative evidence (Qigcpr/0L > 0).

The laissez-faire contract would always be preferred if there were no biased judges
(iscorr (1,0,0,) = 1), or if references to precedents in laissez-faire contracts were per-
fectly unambiguous (isc~rr (¢, 5,0,0) = 1). This result is intuitive because the benefit of
standardization is precisely to avoid the enforcement frictions that result from biased judges
ignoring contractual references to precedent.!? Instead, standardization cannot solve the
problem of selective reporting of novel informative evidence, either by litigants or by biased
judges. It addresses this problem very coarsely, namely by throwing away all such new ev-
idence, including the one that could usefully be exploited under laissez faire in spite of the
litigants’ partisanship and of judicial biases.

The appeal of the standard contract increases as the standardized precedent becomes

more informative. As i; becomes higher, both standard and nonstandard contracts improve.

evidence leaves the contract open to ambiguities concerning contractual references to precedent. As a result,
the precedent continues to be binding for the laissez-faire contract only with probability «.

More generally, the laissez-faire contract would always be preferred if there were no pro-seller judges
(isc~rr (¢,8,0,a) = 1). Imperfect enforcement of the laissez-faire contract by pro-buyer judges is costless
if there are no pro-seller judges and parties are risk neutral. A pro-buyer judge arbitrarily refuses payment
with identical probability whether quality is high or low. With risk-neutral parties and without pro-seller
judges, this white noise can be perfectly compensated by raising the payment enforced by unbiased judges.
Thus, the key goal of standardization is to prevent pro-seller judges from enforcing payment when evidence
based on precedent proves that quality is low.
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However, the improvement is starker for the standard contract, because better precedents
reduce the usefulness of including novel pieces of evidence in the contract.

For a standard to be used, it must be preferred not only to the open-ended contract,
but also to dissolving the partnership. This latter condition also requires precedent to
be sufficiently informative, namely i; > igong (up) = Fgl (1 —A(ug)). Subject to this
feasibility condition, the result below indicates that giving parties the option of using the

standard contract can improve welfare in two ways.

Proposition 5 The parameter space consisting of the buyer’s reservation value (ug), en-
forcement frictions (B,0,a and 1 — ¢ ), and the informativeness of precedent (i;) can be

partitioned into four regions of non-zero measure.

1. If the buyer’s reservation value and enforcement frictions are sufficiently high while the
informativeness of precedent is so low that iy < min{ippg (¢, 5,0, 0, up) ,iscue (Ug)},

then partnership t cannot be formed under either laissez faire or standardization.

2. If the buyer’s reservation value and enforcement frictions are sufficiently low while the
informativeness of precedent has an intermediate value such thatippg (t, 5,0, a,up) <
iy < isc~rr (L,08,0,a), then partnership t is formed through a laissez-faire contract

under both laissez faire and standardization.

3. If the buyer’s reservation value and enforcement frictions have intermediate values
while the informativeness of precedents is sufficiently high that i; > max{irpz (¢, 3,0,
a,up),iscrr (L, B,0,a)}, then partnership t is formed under laissez faire, but under

standardization it uses the standard contract.

4. If the informativeness of precedent is intermediate but enforcement frictions are so high
that isce (ug) < iy < ipp~w (1, 8,0, 0, ug), then partnership t cannot be formed under

laissez faire, but it can be formed under standardization.

By protecting parties against judicial bias, standardization has two effects. First, when
enforcement frictions are pervasive (and the buyer’s reservation value relatively high), some

partnerships fail to contract at all under laissez faire. Provided precedent is informative
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enough, a standard contract allows these parties to contract, expanding the volume of trade.
This is case 4 above. Second, when there are intermediate enforcement frictions (and an
intermediate reservation value), and the quality of standardized evidence is sufficiently high,
standardization crowds out some open-ended contracts. Some partnerships that under lais-
sez faire formed but still suffered from significant judicial bias can now soften enforcement
distortions by adopting the standard contract.

In sum, contract standardization expands the volume of trade and crowds out the use
of open ended contracts. Figure 3 below illustrates the effect of standardization on the

laissez-faire outcome of Figure 2.
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Figure 3: Effects of Standardization

The standard contract is used only if precedent is informative enough (i.e. i; > iscg)-
If standardized precedents are too uninformative the standard remains unused, and its in-
troduction leaves welfare unaffected.

Above the upward sloping locus i; = i rs (¥), judicial biases are so strong, precedents so
weakly binding and informative evidence so difficult to find that parties do not contract under
laissez faire. Here the introduction of a valuable standard contract crowds in parties that

would not otherwise contract. Standardization is valuable only if the standardized precedents
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are sufficiently informative, i.e., if i; > igc~g. This is the NC' — SC region.'®

Below the upward sloping locus i; = iy pgz (¥), enforcement frictions are sufficiently weak
that even under laissez faire parties contract with each other. Here, the introduction of a
valuable standard crowds out the use of open-ended contracts provided enforcement frictions
are moderate. The standard contract prevails if it is based on more informative precedents,
making additional non-standard evidence less valuable, and if the enforcement frictions are
strong enough, namely to the right of the downward sloping locus i; = igcrr (¢). This is
the LF — SC region.'

In both regions, standardization statically improves welfare. As we show next, standard-

ization is not necessarily welfare-improving when legal evolution is considered.

6 Legal Evolution

The stock of precedents evolves as parties litigate their contracts. For simplicity, we assume
that litigation is costless, so that parties always go to court to verify the quality of the
widget.!” Every time judges decide a case, they must provide a detailed opinion that justifies
their decision. The opinion lays out the deciding facts of the case and explains the judge’s
legal reasoning. This process of judicial justification underpins the evolution of the stock of
precedents P, and, therefore, of the set of feasible contracts.

Precedents can evolve only when the judge decides based on the realization of a novel
piece of evidence presented by a litigant. Under the open-ended contract from Proposition

2, a judge may write four different decisions.

15 As in Figure 2, when the buyer’s outside option is higher contracting under laissez faire is less likely and
the entire locus shifts down. Analogously, a higher reservation value also makes standardization less likely
to succeed, shifting isc~y to the right. Figure 3 is drawn for A (ug) € (EiQ,Ef). If up were higher, the
locus would shift so far down that contracting under laissez faire would be impossible when i; = 0 no matter
how small the enforcement frictions. If uy were lower, the locus would shift so far up that contracting under
laissez faire would always be possible.

16 Changes in the buyer’s reservation value have no effect on the locus iy = isc~rr (¥), although an increase
in upg shrinks the region by shifting down the locus iy = ippog ().

17This is a conventional assumption in many studies of legal evolution. If litigation were costly, the parties
would find it in their mututal interest to settle out of court. In this perspective, a common justification
for why parties go to court is that they hold different priors about the probability of winning the case. We
abstract from modelling this feature because it would greatly complicate the analysis. Furthermore, none
of our results on legal evolution would depend on the specific states leading or not leading to litigation.
Reluctance to litigate would simply slow down legal evolution.
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1. The seller wins by presenting positive evidence (e, (ztS ) = 1), while no negative evidence

was verified. This decision establishes a new precedent (P = P, U {3} }).

2. The buyer wins because precedent is negative (e; (i;) = —1). This decision is based on

existing precedent and thus never establishes a new one (P = P,).

3. The buyer wins by presenting negative evidence (e, (ztB ) = —1). This decision estab-

lishes a new precedent (Ppyq = P, U {if}).

4. The buyer wins because the seller failed to present positive evidence. This decision is

based on absence of evidence and never establishes a new precedent (P, = F;).

Changes in the set of precedents do not necessarily improve its informativeness. Precedent
improves when, as in case 3, the buyer wins by presenting novel negative evidence against a
positive current precedent. In this case we know that 4;,, = i® > ;. If instead, as in case 1,
the seller wins by presenting novel positive evidence on top of a positive current precedent,
informativeness improves if and only if the seller happens to draw a new piece of evidence
that is more informative than precedents (i > ;).

In light of these observations, we can study the evolution of precedents and contracts
occurring under a laissez-faire regime.'® We begin with the case of a representative part-
nership with parameters ¢, 3, o, o, and ugz. In this case, contracting and legal evolution
can start if and only if it is profitable to form the partnership when there is no history of
contract enforcement. This corresponds to focusing on the bottom section of Figure 2, where

contracting occurs even at 7o = 0. Formally, the following result holds.

18Tn some cases, a ruling in the buyer’s favor could be justified in several ways. In the limit, suppose that
both precedent and the buyer produced negative evidence (e; (i¢) = ¢, (i) = —1) while the seller failed to
produce positive evidence (e; (zts ) # 1): then each of the three decisions in the buyer’s favor is possible.
We assume that judges choose which decision to render on the basis of two principles. First, in accordance
with stare decisis, if evidence based on precedent suffices to settle the case, it is summarily decided without
considering novel evidence. Second, due to the need to justify their decision, judges always prefer citing novel
evidence than grounding their ruling on the insufficiency of available evidence. As a consequence, judges
consider the four decisions in the order given above. They proceed down the line only if they cannot (or do
not want nor have to) stop at a lower-numbered decision. This assumption does not qualitatively affect our
results, but merely influences the speed of legal evolution. Precedents would evolve more rapidly if judges
preferred decision 3 to decision 2, or more slowly if they preferred decision 4 to decision 3.
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Proposition 6 Suppose the buyer’s outside option ug is sufficiently low, the parties’ ability
to search for novel evidence v sufficiently high, and judicial biases 5 and o sufficiently rare

that partnership t is formed under laissez faire for every i, > 0. Formally,

Ef—ﬁ(g3)<b(1 o

Ef B E€2 - 1 _ 6) S ILF~o (1/7570', Oé,ﬂ]g) =0. (22)

Then the evolution of precedent under laissez faire is described by a time-homogeneous
Markov chain. Given any body of precedents i, any weakly higher informativeness j > iy s
accessible, but any strictly lower informativeness j < i; s inaccessible. The Markov chain
is absorbing: its unique absorbing state is perfectly informative precedent i = 1, while all

imperfectly informative states i € [0,1) are transient.

Condition (22) restricts the analysis to the bottom region of Figure 2. In this case,
partnership formation under laissez faire is assured, irrespective of the quality of existing
precedents. Then the spontaneous evolution of contract law can take place. It can move
only towards greater informativeness, because in our model knowledge is never unlearned
and precedents do not depreciate. As a consequence, the quality of precedent is described
by a monotone increasing and ratcheting process. If informativeness 7; has been attained at
time ¢, then less informative states j < i; are unattainable in the future.

Conversely, any higher level of informativeness can be reached from the initial state ;.
In fact it can be reached directly through a single ruling. For any threshold j € [i;, 1), the
appendix derives the expression for the strictly positive probability with which the judicial
decision for partnership ¢ establishes a new precedent whose informativeness is greater than
j: Pr(izy1 > jliz) > 0. The informativeness of precedents is then unchanged with comple-
mentary probability 1 — lim;_,;, Pr (4,1 > j|i;) > 0.

This process implies that any imperfect informativeness 7; < 1 is a transient state that
will eventually be abandoned and replaced by a better one. The unique absorbing state is
perfectly informative precedent (i; = 1), and the stationary distribution of the Markov chain
is entirely concentrated on the absorbing state.

To evaluate the dynamic consequences of introducing a standard contract we use an
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intertemporally additive time-consistent utilitarian welfare function

Wy =) 0Byl for 6 € (0,1). (23)

s=0
Recall our assumption that the standard is immediately upgraded when new precedents
emerge. If a standard was introduced at time s < ¢, the standard contract at ¢ can exploit

the most informative precedent i; even if 7; > i,. Then the following results obtain.

Proposition 7 Suppose that condition (22) holds and that ao > 0.

As long as the informativeness of precedent is low (0 < iy < igsc~rr (¢, 5,0,)), partner-
ship t is formed by writing an open-ended contract, whether a standard contract is available
or not. As precedent becomes informative enough (isc~rr (¢, 3,0,a) < iy < 1), if a standard
contract is available the parties use it and legal evolution stops.

There is a threshold v* such that it is welfare-increasing to introduce a standard contract
when precedent is sufficiently informative (i, > i*), but it is welfare-reducing to introduce a
standard contract when the informativeness of precedent is too low (iy < i*). It is optimal
to standardize when precedent is still imperfect (1* < 1), but it is optimal not to standardize

when precedent is so imperfect that the standard contract would initially remain unused (i* >

isc~rr (L, B,0,)).

The key dynamic difference between laissez faire and standardization is that at some
point in the latter regime legal evolution stops. Initially, precedents are uninformative, so
that the use of novel evidence is critical for contracting. In this early stage the standard
contract is not used, even if available. As the law develops, however, the benefit of using the
standard contract progressively increases. At some point, parties switch to it. Litigation of
novel pieces of evidence and thus legal evolution stop.

Standardization dampens legal evolution by crowding out innovative and open-ended
laissez-faire contracts. In this respect, Proposition 7 shows that society should wait before
standardizing even though private parties are eager to use the standard (i* > iscrr)-
This result obtains because in our model the use of laissez-faire contracts is a public good.

Such contracts entail a current individual cost in terms of judicial bias but also a future
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social benefit in terms of greater legal evolution. Atomistic and short-lived parties do not
internalize this effect. As a result, if standardization occurs when the law is still undeveloped
the evolution of precedent will stop too early.

On the other hand, imperfect enforcement imposes first-order costs even when precedents
are perfectly informative, so long as there are judges who are both capable and desirous of
ignoring them in a laissez-faire regime (o > 0). As a consequence, it is never optimal to
wait for legal evolution to reach perfection before standardizing (:* < 1). Eventually, the
benefits of further marginal improvements in informativeness are themselves marginal, and
it is socially optimal to forego them in order to eliminate the adverse impact of contractual
ambiguity and judicial biases.

Figure 4 depicts one realized path of legal evolution under laissez faire, and the long-run
levels of legal quality attained for the case of early standardization, when the standard is
introduced since the start, and the case of optimal standardization, in which the standard is
introduced as soon as i; goes above the optimal threshold ¢*. We denote by ipg the long-run
legal evolution attained under early standardization and by ipg the long run legal evolution

attained under optimal standardization.
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Figure 4: Legal Evolution under Early vs.
Optimal Standardization
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When standardization occurs at t = 0, legal evolution stops too early. This premature
adoption of a standard contract maximizes the static benefit of the parties switching to
the standard as soon as threshold iscpr (¢, 3,0, ) is surpassed. However, it hurts future
parties, who would benefit from more legal evolution. The welfare-maximizing level of legal
evolution is attained by standardizing only after threshold ¢* is crossed. Our model there-
fore implies that it is optimal to standardize only after the law has incorporated enough
information from past partnerships.

By focusing on a representative partnership, Proposition 7 cannot address the possibility
for standardization to increase the volume of trade. At the initial precedent ¢y = 0, the open-
ended contract always dominates the standard contract. Thus, if for iy the representative
partnership does not contract under laissez faire, it does not contract under standardization
either. If instead the representative partnership contracts under laissez faire for iqg = 0, it
also does for any 7; > 0. Thus, the adoption of the standard can only crowd out open-ended
contracts and not also increase trade among parties.

To consider this additional possibility, suppose that partnerships vary in their ability to
uncover novel evidence. In particular, suppose that ¢ varies in the population according to
the cumulative distribution function F,(.) on [0, 1]. In the context of Figure 2, at t =0 (and
ip = 0) different partnerships are distributed along the vertical axis: those characterized by

low ¢ do not contract, while those characterized by high + write an open ended contract.

Proposition 8 Let the ability to uncover novel evidence t; be i.1.d. across partnerships with
a cumulative distribution function F,(.) having full support on [0, 1]. Suppose that the buyer’s
outside option ug is sufficiently low and judicial biases B and o sufficiently rare that some

partnerships are formed under laissez faire for every v, > 0:

o - A(QB)—EfQ.

Then, legal evolution under laissez faire is described by a Markov chain with the same proper-

ties described in Proposition 6. There is a threshold i s (0, 5,0, a,up) < 1, increasing in
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the buyer’s outside option (Jipp~y/Oug > 0) and in enforcement frictions (Oipp~z /05 > 0,
Qippey /00 >0, and dipp~y/0a > 0), such that when iy > ipp gy (0, 5,0, a,up) all partner-
ships are formed under laissez faire.

Suppose furthermore that ac > 0. Then, as long as the informativeness of precedent is
low (0 < iy <isc~w (ug)), no partnership uses a standard contract even if it is available; but
as soon as the informativeness of precedent becomes sufficiently high (i > iscy (ug)) some
partnerships that would have formed under laissez faire switch to using a standard contract
if it is available. There is a threshold iscrr (1,5,0,a) € (isc~s (ug),1), decreasing in
enforcement frictions (Qiscrr/0B <0, Jigcmrr/0o <0, and Jigo~rr/O0a < 0), such that
if the informativeness of precedent is above this threshold and a standard contract is available
then all partnerships use it and the evolution of precedents stops.

Finally, suppose that the buyer’s outside option ug and enforcement frictions 3, o and

a are sufficiently high that

n 1
ao > Alug) - fisc~z (up) rdFy ()

25
(=57 B [l 0B .

Then there is a non-empty range [iscns (Ug),irr~z (0, 5,0, a,ug)) such that for values of
1y 1n this range the standard contract allows some partnerships to be formed that could not

be formed under laissez faire.

The dynamics under laissez faire are analogous to those described by Proposition 6.
Initially, only parties with a sufficiently high ability to search for novel evidence ¢; choose to
contract. Their contracting and litigation promote legal evolution. As precedent improves,
parties characterized by lower ¢; find it beneficial to contract. This expansion in the volume
of trade speeds up legal evolution. In the limit, precedent is fully informative (i, = 1 remains
the unique absorbing state) and all parties contract.

Consider what changes if standardization is implemented at ¢ = 0. Just as in Proposition
7, at low levels of legal evolution (i; < isc~s (up)), the standard contract is not used
and the law evolves exactly as it does under laissez faire. As precedents become sufficiently
informative (7; > iscgz (up)), the standard contract becomes preferred to writing no contract

at all. At this point, standardization exerts two effects.
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First, it crowds out open-ended contracts, as in Proposition 7. Given that partnerships
are heterogeneous, crowding out occurs gradually. As some parties (those having high ¢;)
continue to write open-ended contracts, precedents, and with them the standard, keep im-
proving. This fosters the use of the standard contract. When the crowding out is complete,
legal evolution stops. This occurs while precedent is still less than fully informative, and
precisely when i, > igoorr (1,5,0,a). Laissez-faire contracting and the development of
precedents cease earlier if enforcement frictions (3, o, and «) are more severe.'?

Second, standardization causes a static expansion in the volume of trade. When i; >
isc~o (ug), everybody finds it profitable to transact. Thus, the volume of trade increases
discontinuously if there are still some partnerships (those with low ;) that could not be
formed under laissez faire. This is the case when iscy (up) < iprog (0,0,0,a,up). This
effect of standardization is present if and only if enforcement frictions (3, o, and «) and
the buyer’s outside option are high enough, i.e., under condition (25). 1In this case,
early standardization manages to maximize the volume of trade sooner than laissez faire:
everybody contracts for i; > igc.y (ug) whereas with laissez faire this occurs only for
iy > ipp~e (0, 8,0, 0,up) > iscns (Up)-

The positive effect of standardization on the volume of trade tempers our finding that
early standardization is suboptimal. An impatient society (§ ~ 0) may wish to standardize
early in order to reach maximal trade as soon as possible. On the other hand, if the so-
cial welfare function is patient enough (§ ~ 1), premature standardization remains socially
suboptimal (but still demanded by current parties). In fact, early achievement of maximum
trading merely anticipates an outcome that laissez faire would also ultimately reach. But
early standardization imposes a permanent cost because it interrupts evolution before the

law has incorporated the optimal amount of information.

19The observable-quality outcome of Proposition 1 is then attainable only if standardization is delayed
until laissez-faire contracting has reached the absorbing state of perfectly informative precedent i; = 1
(or if society is so lucky that the law jumps to fully informative precedent before everybody stops writing
open-ended contracts).

20The Appendix proves that there is a non-empty range of intermediate values of 3, o, o, and uy that
satisfy simultaneously conditions (24) and (25).
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7 Real World Episodes of Contract Standardization

This section presents some historical evidence corroborating our key idea that standard
contracts and commercial codes can be viewed as means to reduce legal uncertainty and
thus to foster the creation of new markets. We focus on standardization efforts undertaken
in common-law legal systems.

The largest movement toward commercial codification in modern history is perhaps the
so called “golden age of commercial codification” (Gutteridge 1935), which occurred in the
nineteenth century in all leading economies, including common-law countries such as Britain
and its colonies such as India. The classic examples of codifying statutes that systematized
prior case law and converted existing precedents into a uniform act are the British Bills
of Exchange Act 1882 and Sales of Goods Act 1893 (Ilbert 1920). Following the British
lead, the United States also began enacting uniform commercial legislation in the same
period (Uniform Negotiable Instruments Law of 1896, Uniform Sales Act of 1906), starting
a process that would eventually culminate with Llewellyn’s Uniform Commercial Code.

Legal thinkers and historians viewed this trend toward codification of commercial law as
a way to create a reliable basis for contracting and market development. Consistent with
these objectives, reforms focused on harmonizing, standardizing sources and facilitating the
understanding of the law by both judges and the public (Diamond, 1968). In historically
more unequal societies codification was seen as providing the fundamental tool to eliminate
en masse the privileges and servitudes reflecting the traditional power of landowners, which
encumbered the active use and transfer of assets necessary for trade and industry (Hor-
witz 1977). Class stratification contributed to create costly enforcement distortions, not
least because judges predominantly came from the upper classes. The nineteenth century
was also a period of booming industry and long-distance commerce, in which the potential
benefits from expanding trade were large, but the cultural and legal differences among geo-
graphically distant partners made enforcement risk particularly severe. We now review two
specific episodes of contract codification to see in detail the main drivers and instruments of

standardization.
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7.1 The Indian Codification of Contract Law

The English admirers of the French Code Civil, including Bentham and Macaulay, believed
that, by producing fairer and more reliable enforcement, standardization would encourage
trade across the diverse peoples and nations of the British Empire. Under their influence,
in the nineteenth century the British strictly codified criminal and contract law in India to
overhaul a chaotic juridical situation. Under the original Law Charters of India, English,
Muslim and Hindu residents were to be governed by their own laws in matters of contract.
Soon there was broad dissatisfaction with this principle. Traditional laws differed across
religions and castes, and had minimal tradition of supporting formal contracting, while
English common law had a residual role. Contractual litigation was seen as producing
arbitrary resolutions, and made contracting very difficult. This resembles our laissez-faire
regime, in which legal ambiguity affects not just novel contract features but also precedents,
creating enforcement risk.

After a Penal Code based on a draft by Macaulay was enacted, its success gave impulse
to efforts to codify contract law. The Indian Contract Act and the Evidence Act of 1872
imposed on Indian judges a strict statutory interpretation of contracts which took precedence
on other sources of law, including common, Hindu and Moslem law as well as local traditions.
It stipulated general principles to define and resolve contractual conflicts, formulated explicit
rules on supplying evidence to courts, and provided templates in the form of “illustrations”
to highlight how judicial decisions should be guided.

The authors of the India Law Commission admitted that “we have deemed it expedient
to depart ... from English law in several particulars.” The Act simplified interpretation on
specific issues relative to the more nuanced common-law practice, such as in the area of
contractual damages for non-performance. In England, judges had discretion on determin-
ing whether contractual provisions represented damages or penalties, which were enforced
differently depending on circumstances. This required more extensive evidence gathering
and legal argument. The Indian Contract Act significantly simplified the enforcement of
property transfers when a buyer in good faith acquired an asset from someone in possession

who was not the legitimate owner (a form of marché ouvert).
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Even if its adoption was not voluntary, the codification of Anglo-Hindu law was warmly
received in India as a more rational system of law (Derret 1968). Codes drawn from the
Indian Contract Act were subsequently introduced in East Africa and other colonies.

Consistent with our model, contract standardization in India can be seen as an attempt
to reduce legal uncertainty arising from conflicting laws and insufficient jurisprudence. In-
terestingly, the Indian Negotiable Instruments Act preceded the equivalent British Bills of
Exchange Act 1882. One explanation is that the social stratification of India, its cultural
heterogeneity, and the lower expertise of its judges all contributed to enhance enforcement

risk, making standardization more urgent there.

7.2 The Bills of Exchange Act 1882

The Bills of Exchange Act 1882, a milestone in the process of developing negotiability of
financial contracts, “codifie[d] the greater portion of the common law relating to Bills of
Exchange, Cheques, and Promissory Notes” (Diamond 1968). Before this code, English law
relative to bills of exchange, promissory notes and cheques was to be found in 17 statutes
dealing with specific issues, and about 2,600 cases scattered over some 300 volumes of re-
ports. The code defined a template contract that could be chosen over general contracting
under common law. This standardization remarkably simplified enforcement by reducing
uncertainty, and it was critical for the diffusion of financial contracting (Diamond 1968).

The extensive commentary to the Act allows some insight in identifying its effect on
common-law contracting rules. The authors went to great lengths to restate the supremacy
of common law: “The rules of the common law, including the law merchant, save in so far
as they are inconsistent with the express provisions of this Act, shall continue to apply.” Yet
they also clearly indicated that “where a rule is laid out in express terms [in the Act] ... the
general [common-law] rule ought not to be applied in ... limiting its effect.”

The sharpest innovation relative to common-law practice is mentioned in the commentary
to the Act §29(2), and refers to the case when under common law “a signature to a bill
obtained by force and fear is valueless even in the hand of an innocent third part.” In contrast,
the Act established that any promissory note that conforms to the Act held by an acquirer in

good faith is always valid irrespective of any irregularity in intermediate endorsements of the
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bill. This provision ensured entitlement by any holder, independently from the legitimacy
of all previous transfers. Another innovation of the Act is that it sets the default rule that
each bill of exchange is negotiable unless explicitly excluded by the text, while previously
negotiability had to be explicitly included in the text. The spirit of the Bills of Exchange
Act 1882 is thus also consistent with the notion that contract standardization ensured more

reliable enforcement by reducing the uncertainties involved in contract litigation.

8 Conclusions

We study the causes and consequences of commercial codification. We showed that stan-
dardization that preserves a general freedom of contract is beneficial in terms of expanding
the volume of trade and helping to overcome distorted enforcement caused by partial courts
and chaotic precedents. Thus, codification of specific contracts can be justified as a means
to reduce enforcement risk and allow society to exploit new opportunities to trade among di-
verse and distant parties. However, a strict codification of specific contracts may contribute
to a more rigid legal orientation, and suppresses contractual innovation (Beck and Levine
2005). In fact, our model suggests that standardization should optimally occur after private
commercial practices have developed for a while.

We discussed some historical episodes of contract standardization, but our broad mes-
sage holds some relevance for current efforts to improve contract enforcement in the face
of endemic legal uncertainty. In line with current real-world trends, our model suggests
that standardization should be beneficial in mature domains such as international trade.
Here, conflict among national laws may create strong legal uncertainty, and existing laws
and trade arrangements already provide a reliable basis for harmonization. The case of de-
veloping economies is more difficult. Here, softening legal uncertainty is critical, but the
undeveloped state of the law renders standardization problematic. In this case, introduc-
ing very basic (if not rudimentary) contractual templates that gradually loose force as new

private practices develop may statically enhance trade without stifling commercial evolution.
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A Mathematical Appendix (Not for Publication)

A.1. Proof of Proposition 1

The minimum cost to induce effort a given the non-negativity constraint is py = 0 and
py = C’" (a). Then second best effort solves the surplus-maximization problem

max {av — C (a)} (A1)

a€l0,1]
subject to the participation constraint
p(a) =alv—C"(a)] > ug. (A2)
The buyer’s share of joint surplus 7 (a) is a concave function:
7% (a) = —2C" (a) — aC" (a) < 0 (A3)

because C” (a) > 0 and C" (a) > 0 for all @ € (0,1). It has limits 75 (0) = 75 (arp) = 0
and thus a unique maximum

ap = arg m[%)f] 75 (a) € (0,arp) . (Ad)
ac|0,

If ug > mp(ap) the partnership is infeasible. Otherwise, second-best effort is asp €
lap, app) such that 7p (asp) = ug and 7 (asp) < 0forall ug € (0, maxqep {a v — C’ (a)]}).
By the implicit-function theorem

8&53 o 1

Oup — mp (asp)

< 0. (A5)

Second-best surplus is [Igp = aspv — C' (asp) such that

Oup

(9@53

= [v—C"(as)]

< 0 for all asp < app < Up > 0. (AG)
Jup

A.2. Evidence Collection

Evidence about each partnership is drawn from a universe W, which admits a time-invariant
partition into a set I of informative signals and a set U of uninformative signals. The
realization e, (w) of each signal w € W is independent across partnerships ¢t. The universe
W has the cardinality of the continuum, and so do U and I. The informative set I has
measure ¢ € (0,1), while the uninformative set U has measure 1 — (. Intuitively, we can
visualize the universe W as a filing cabinet, whose folders w are filled in each period with
information e; (w) about partnership ¢.

For all uninformative signals w € U, the realization e, (w) is independent of the true
quality ¢; of the widget. It occurs as soon as partnership ¢ is formed, before contracting,
investment, and production take place. One signal u{ € U has a misleading negative real-
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ization e; (u)) = —1. One signal v € U has an misleading positive realization e; (uV) = 1.2
These two signals are privately observed by both parties as soon as they are realized. Thus,
the contract can—and optimally will—specify that evidence based on the signals u? and u?
is misleading and unacceptable in court. All uninformative signals other than u? and u? are
realized as missing for partnership ¢: formally, e¢; (w) = OVw € U \ {u,u’}. At the time of
partnership formation, uninformative signals with a missing realization are indistinguishable
from informative signals that are yet to be realized. Intuitively, when the parties first meet
they observe privately that the filing cabinet W has two folders (u) and u!) already filled
with misleading information. All other folders are empty, and the parties do not know which
ones will still be empty at the time of litigation (w € U) and which ones will instead be filled
with material evidence (w € I).

Informative signals are realized after investment, production, and consumption have taken
place. The realization e; (w) of each signal w € I depends on the true value ¢; of the widget
produced by partnership ¢, and on the time-invariant informativeness i (w) of the signal.
Informativeness is described by a one-to-one function ¢ : I — [0, 1] that maps the set of
informative signals I onto the unit interval. If the widget produced in partnership ¢ is of
high quality (¢; = v), then e; (w) = 1 for all w € I. If instead the widget is of low quality
(¢ = 0), then the informative pieces of evidence w € I take values

1 i i (w) <&
et(w)_{ —1if i(w)>¢ (AT)

where &, is an i.i.d random variable with cumulative distribution function F% (.) and contin-
uous density fe (.) > 0 on the interval [0, 1].

The mapping i (w) is generically unknown to all agents. Intuitively, there is no general
index to the filing cabinet W. Users approaching it do not know which folders they should
look into (the informative set I) and which they should avoid (the uninformative set U),
and a fortiori they do not know which folders contain more diagnostic information (i.e., have
higher values of i (w)). When parties write and litigate contracts tailored to their specific
needs, two non-generic exceptions to this lack of knowledge emerge.

First, each partnership ¢ optimally rules out misleading evidence v and u?. Thus, the
set of contracts written up to and including ¢ characterizes a set U; = |J'_, {u2, u%} C U of
signals that are publicly known to be uninformative. For all ¢, the set U, is countable and
thus has measure zero, while U \ U, is of full measure 1 — ¢.

Second, signals w € I whose realizations es (w) have been used cases prior to t (and
cited in the judicial opinions justifying their outcome) constitute a body of precedents P;.
For each signal w € P, not only is it common knowledge that it is informative (P, C I),
but its precise informativeness i (w) is known and can be contracted upon. The state of
precedents at time ¢ is summarized by the informativeness i, = max,ep, i (w) of the signal
wl = arg max,cp, i (w) that provides a sufficient statistic for ¢; given the entire set P;. Since
litigants in each case can collect a finite amount of evidence, the set P, is countable for all ¢
and thus has measure zero, while I \ P, is of full measure ¢.

In court, the realization e, (wf ) that summarizes all evidence based on precedent is

2! More generally, we could allow for a stochastic countable number of misleading realizations.
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observed by the judge as well as the parties. All signals w € P, \ {wf } are publicly known
to provide no information conditional on e, (wf ) All signals w € U;_; are publicly known
to be uninformative. Moreover, the parties can write a contract that rules out as evidence
the misleading signals u? and u?. If they do not, they have an opportunity for cheap talk
because they can collect and present e; (u?) = —1 or e; (u?) = 1 to a judge who only knows
that u?, uy € W\ (P, UU,_;) but has no ability to discern they belong to U instead of I.

If the contract optimally rules out u) and u!, each litigant L € {B,S} can search for
novel evidence by inspecting the realization of an unknown signal wl € W\ (P, U U;). The
parties have no information about these signals and thus can do no better than inspecting
one at random. Intuitively, each litigant checks a random folder from all those that were not
previously indexed (P, U U;_1) and were also not already full of misleading evidence at the
moment of partnership formation (u) and uY).

With probability ¢, litigant L inspects a novel informative signal w’ € I'\ P, whose real-
ization e, (wf) € {—1,1} is informative of true quality ;. With complementary probability
1 — ¢, the litigant inspects instead an uninformative signal wl € U \ (U; U {u?,u?}) that is
realized as missing: e; (th) = (). Signals with a missing realization cannot be produced as
evidence in court because such a realization is unprovable. It is impossible to distinguish if a
litigant who claims to have observed e, (wf) = () has indeed observed it, or has not observed
the realization of w! at all, or has observed a different realization but is hiding it. On the
other hand, parties are unable to fake the realization of informative signals. Thus, novel
informative evidence e; (th) for wr € I'\ P, is “hard” in the sense that it can be hidden or
presented truthfully, but not falsified.

A.3. Proof of Proposition 2

We begin by solving for the optimal mechanism when misleading evidence U; is ruled out, so
the litigants’ truth-telling constraints are (12) and (13). If misleading evidence were allowed,
these constraints would turn into (19) and (20) because the reports (ep, eg) would become
cheap talk instead of hard evidence. We shall show that the additional constraints impose
further restrictions on the optimal mechanism, proving that ruling out misleading evidence
U, is optimal, according to intuition.

The first-step problem of minimizing the cost of eliciting effort a is

II(lil}E [p(0,0;ep,ep,es;b,w) g = 0] (A8)
p(...
subject to three equality constraints—the incentive-compatibility constraint in equation
(10) and the truth-telling constraints in equations (15) and (16)—and several inequality
constraints—the non-negativity and truth-telling constraints in equations (11) to (14).
Only some of the inequality constraints are binding. A first set of binding constraints
reflects the impossibility of making payment contingent on direct revelation of high quality
(g: = v) without also paying for low quality (¢: = 0) to induce truthful revelation. When
payment is contingent on novel evidence (e; (if’) and e, (i;')), the minimand likelihood ratio
in equation (17) is increasing in the amount of negative evidence and decreasing in the
amount of positive evidence. As a consequence, a second set of binding constraints reflects
the litigants’ and biased judges’ ability to hide positive or negative evidence.
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A.3.1. Pro-Buyer Judges

Pro-buyer judges use cheap talk to minimize payment, so for any report (¢g, gs; es, €s) made
by the litigants they enforce the same price regardless of cheap talk gg,qs € {0,v}:

P(QB,QS;€P7€B,Gs; bB,W) = p(ep,eB, €s; bB,w). (Ag)

Since the seller’s payoff and a pro-buyer judge’s are antithetical, revelation of the seller’s
informative private signal (e, (zf ) # 0) through a pro-buyer judge requires a payment inde-
pendent of eg € {—1,0,1}:

p(epep; es;bp,w) =p(ep,ep;bp,w) (A10)

for all ep € {—1,1}, ep,es € {—1,0,1}, and w € {0,1}. When the buyer presents a
positive signal e, (szB ) = 1, pro-buyer judges’ ability to hide information implies the binding
constraints

p(ep,1;0p,w) < p(ep,0;bp,w) for eg € {0,1}. (A11)
for all ep € {—1,1} and w € {0, 1}.
When the buyer presents a negative signal e; (ztB) = —1 it provides incontrovertible

evidence of low quality. Thus the non-negativity constraints binds:
p(ep,—1;bp,w) =0 (A12)

for all ep € {—1,1} and w € {0,1}. For non-negative realizations of the buyer’ private
signals, the binding truth-telling constraints impose a single price

p(ep,0;bp,w) =p(ep,1;bp,w) = p(ep;bp,w) (A13)

for all ep € {—1,1} and w € {0, 1}.

Intuitively, the best verification that can be obtained from pro-buyer judges is to dis-
tinguish whether the buyer can prove low quality (e; (i”) = —1). If he cannot, no further
nuance is possible. The contract cannot rely on evidence of low quality presented by the
seller against his own interest (e, (zts ) = —1), nor can it ask the pro-buyer judge to raise
payment when the parties have produced positive signals that he can hide (e, (th) =1).

Whenever e; (i;) = —1 precedent suffices to establish incontrovertible evidence of low

quality so the optimal payment is nil. By the truth-telling constraint (15),
p(1;05,1) = p(=1;b5,1) = p(~1;bp,0). (A14)

Thus, the optimal price schedule for pro-buyer judges consists of at most two prices pg > 0
and pg > 0 such that

pe=p(L;bp,1) =p(~1;b5,1) = p(~1;b5,0) < p(1;b5,0) = pp + ps- (A15)
Then pro-buyer judges provide a reward for high quality

Elp(v,v;1,ep, es5;bp,w) g = v] = pp + (1 — @) ps (A16)
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and a wasteful payment for low quality

E[p(oaoﬂ €P,€B,es;bB,W) |qt = O] =
DB Pr{et (zf) # —1lg = O} +(1—a)pp Pr{et (i) =1,¢e (zf) # —1|q, = ()}

ZﬁB/O (1—L+L:v)ng(:v)+(1—oz)pB/ (1 — ¢+ w)dFe (x). (A17)

If all judges have a pro-buyer bias (f = 1) and only one among pp and pg is positive,
the minimand likelihood ratio is respectively

A(pg) = /0 (1—1v+wx)dFe () > A(pp) = / (1 -+ wx)dFe (z). (A18)

it

Thus, the optimal contract has pg = 0 < pp, unless @ = 1.
If there are both pro-buyer and unbiased judges, the truth-telling constraint (14) imposes

pp < (q,¢;1,ep,es;u) (A19)

< min P
ge{0,v},epe{0,1},es€{-1,0,1}

A.3.2. Unbiased Judges

Unbiased judges impose no truth-telling constraints of their own because their preferences
consist in faithfully applying the contract. Thus, in particular, it is irrelevant if an unbiased
judge is bound by precedent or not because he never wishes to disregard precedents: for all
w e {0,1},

p (4B, qs;ep, e, es;u,w) = p(gp, 4s; ep, €p, €s5 1) - (A20)
On the other hand, unbiased judges introduce additional truth-telling constraints for the
litigants, who must honestly report quality to a judge who is willing to make payment
depend on their cheap talk if the contract so stipulates.

The buyer must be induced to reveal truthfully ¢; = v. Then ¢, (i;) = 1 with certainty,
while e; (i) = 0 with probability 1 —: and e, (i) = 1 with probability ¢ independent of all
other random variables. Hence, we can simplify his conditional expectation and write the
constraint

Elp(v,v;1,ep,es;u) —p(0,v;1,ep,es;u) |[gp = v] <0 for eg € {0,1}. (A21)
For ease of notation, define the conditional probability
E. (es|v) = Pr{e; (i) = eslqs = v} . (A22)
Then the buyer’s truth-telling constraint is

> Fo(esl)p(v,vilepesiu) < > Fo(esv)p(0,v;1, ep, es;u) (A23)

ese{ovl} 656{0,1}

for ep € {0,1}.
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The seller must be induced to reveal truthfully ¢, = 0 even if e, (i;) = 1:
E [p (0,0;1,ep,es;u) —p(0,v;1,ep,0;u) g = 0,6 (i) = 1, ¢4 (@f) = 65} > 0. (A24)
For ease of notation, define the conditional probability

F. (eplg.ep,es) =Pr{e (i) = enla = q,e: (i) = ep, e (if) = es}. (A25)

Then the seller’s truth-telling constraint is

Z Fe (€B’0717€S)p<070317€B7€SQU) Z Z Fe (eB|O717€S)p(O7U;17637€S;U’)
epe{-1,0,1} ep€{-1,0,1}
> Z F.(egl0,1,es)p(0,v;1,ep,es;u) for es € {—1,0,1}. (A26)
ep€{0,1}
The second inequality follows by the non-negativity constraint. It reflects the intuitive
optimality of punishing the seller when he falsely reports q¢ = v and his lie is exposed by

the buyer’s hard evidence e, (zt ) =—1.
The buyer’s and the seller’s constraints jointly imply that

0,1
Z Feﬁg )) Z F€(€5|U)p(vav;1,63,es;u)

epe{0,1} es€{0,1}

Fe(€B|071a1) . :
< Y Faoiy X Flesh)pOuilenesu)

ep€e{0,1} es€{0,1}

Fe<€S|U) . .
< Y Forey X Flesl0les)p0.uLenes

es€{0,1} ep€{0,1}

F. (€S|U)
: F. (1]0,1, e5) Z Fe 0,1, 0,0;1,ep,eq;u). (A27
N Z Fe (1|0’17€S) (€B| 65)]?( €RB, g U,) ( )
es€{0,1} ene{0,1}

The first and last inequality are linear combinations of equations (A23) and (A26), respec-
tively. The inner inequality reduces to
F.(0]0,1,1)
F,(1)0,1,1)

F,(0]0,1,0)

0,0;1,0,0;u) < ——————=
p( y U L, U, ’U)_Fe(”o,l,())

p(0,v;1,0,0; u) (A28)

which is true for all p (0,v;1,0,0;u) > 0 because the probability that the buyer’s search is
unsuccessful is F, (0/0,1,1) = F, (0/0,1,0) = 1 — ¢ independently of the seller’s signal, while
the probability that the buyer uncovers a positive signal is increasing in the seller’s signal:

Lf; r2dFy (x) fl rdFy (x)

F (01, 1) =S > B (110,1,0) = ey

(A29)

Intuitively, a positive signal given low quality induces inference of high &, and thus a higher
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likelihood that another signal is also positive.
We conjecture that the only binding constraint for the litigants’ truthful reporting of
quality ¢; is

eB|O,1,1) ' .

ep€{0,1} es€{0, 1}

<Y ¥ eﬁgo ) F (esu)p (0,0;1,es5,c5) . (A30)

eBG{O 1} es€{0,1} )

Then another binding constraint results from the need to induce the buyer to reveal truthfully
a positive signal (e, (i) = 1) when quality is high (¢, = v = ¢, (i;) = 1):

Z F. (es|v)p(v,v;1,1,eg5u) < Z F. (es|v) p(v,v;1,0,e5;u) . (A31)

656{071} 656{071}

Any combination of the four prices p (v,v;1,ep,es;u) > pp for eg,es € {0, 1} such that

Z F, (es|v) p (v,v;1,ep, es;u) = pp + tpy for eg € {0, 1} (A32)

es€{0,1}

for some constant pyy > 0 is optimal given the truth-telling constraints we have considered so
far, though only those with p (v, v;1,0,1;u) > p(v,v;1,1,0;u) are actually feasible, because
the seller must also be incentivized to disclose a positive private signal. Then unbiased judges
provide a reward for high quality

Ep(v,v;1,ep,es;u) g =v] =
S S Flenlo) B (eslo) p (0,05 1 e 55w = pis + 1, (A33)

ep€q{0,1} eg€{0,1}

recalling that the success of the two litigants’ searches is independent.
The wasteful payment for low quality is minimized by minimizing payment whenever a
negative signal is obtained. Thus, the non-negativity constraint is binding for e, (ztB ) =—1:

p(0,0;1,—1,eq;u) =0 for all eg € {—1,0,1}. (A34)
The truth-telling constraint (A19) is binding for e, (if) = —1:
p(0,0;1,ep, —1;u) = pp for eg € {0,1}. (A35)

Intuitively, the seller should be punished when quality is revealed to be low. When the
buyer presents a negative signal (e; (ztB ) = —1) punishment is constrained because the seller
is judgment proof. When the seller collects a negative signal (e, (zf) = —1) punishment
is further limited by truth-telling constraints—as we are about to show, at the optimum
p(0,0;1,ep,0;u) = pp too.
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For ease of notation, define the conditional probability
F, (ep,ep,es|q) = Pr{e (i) = ep, e (i) = ep, e (i) = eslar = q} - (A36)
Unbiased judges enforces a wasteful payment for low quality

E[p(0,0;ep,ep,es;u)|q = 0] =

ep€e{0,1} ep€{0,1} es€{0,1}

The four prices p (0,0;1,ep, es;u) for ep,es € {0,1} are optimally set to minimize it given
the binding constraint for truthful reporting of ¢,:

0,1
>y S g s 0.0nenesi)

ep€{0,1} es€{0,1} )

F,(00,1,1

F,(1]0,1, 1)} (pg +pu) . (A38)

Thus, all prices should be minimized except those that minimize

Fe (1’0,1,65)
L =F,(1 0 A39
(GB’BS) “J( ,63,65| >Fe <€B|071;GS)Fe (65|'U)’ ( )
such that
1 1
L(0,0)=L(1,0)= L/ xdFe () > L(0,1) =L(1,1) = L/ 22dFy (z) (A40)

By the binding truth-telling constraint (A19), the optimum is
p(0,0;1,ep,0;u) = pp for eg € {0,1}, (A41)

with any pair p (0,0;1,ep, 1;u) > pp for eg € {0,1} such that

Y Fe(el0,1,1)p(0,0;1,ep, 1;u) = [F, (0[0,1,1) + F. (10, 1, 1)] (ps + pu) ,  (A42)

ep€{0,1}

recalling that F, (1|v) = ¢. Any such pair is optimal given the truth-telling constraints
we have considered so far, though only those with p(0,0;1,1,1;u) < p(0,0;1,0,1;u) are
actually feasible, because the buyer must also be induced to reveal truthfully a positive
signal when quality is low.
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Then unbiased judges enforce a wasteful payment for low quality
E[p(0,0;ep,ep,es;u) |g = 0] =
1 1 1
= pB/ (1 — ¢+ wx)dFe (z) + wpu {(1 - L)/ xdFe (v) + L/ 2*dFy (x)] . (A43)

Intuitively, pro-buyer judges can be made to pay pg > 0 when the buyer fails to present evi-
dence of low quality only if unbiased judges make the same payment in the same conditions.
Moreover, unbiased judges can make an extra payment p; > 0 when not only the buyer fails
to present evidence of low quality, but the seller also manages to present evidence of high
quality.
If there are no pro-seller judges (¢ = 0) and only one among pg and py is positive, the
minimand likelihood ratio is respectively
1 1 1
A(pp) = / (1—v+w)dFe (z) > A(py) = (1 — L)/ xdFe (x) + L/ 2?dFe (z). (A44)

it it it

Then the optimal contract for o = 0 has pgp = 0 < py unless 5 = 1.

A.3.3. Pro-Seller Judges

Pro-seller judges use cheap talk to maximize payment, so for any report (¢z, gs; es, €s) made
by the litigants they enforce the same price regardless of cheap talk gg,gs € {0,v}:

p(qB,qs;ep,ep,es;bg,w) = p(ep,ep,es; bg,w) (A45)

Since the buyer’s payoff and a pro-seller judge’s are antithetical, revelation of the buyer’s
informative private signal (e; (@tB ) # 0) through a pro-seller judge requires a payment inde-
pendent of e € {—1,0,1}:

p(ep,ep, es;bs,w) =p(ep, es;bs,w) (A46)
for all ep € {—1,1}, ep,es € {—1,0,1}, and w € {0,1}. When the seller presents a
negative signal e, (zf ) = —1, pro-seller judges’ ability to hide information implies the binding
constraints
p(ep, —1;bs,w) > p(ep, 0;bs,w) (A47)
for all ep € {—1,1}, e € {—1,0,1}, and w € {0, 1}.
Whenever e; (i;) = —1 precedent suffices to establish incontrovertible evidence of low

quality. Thus the non-negativity constraint is binding,
p(—l,eg;bg,()) =0 (A48)
for all eg,es € {—1,0,1}. By the truth-telling constraint (16),

p(—1,es;bs,1) =p(1,eg;bs,1) =p(1,eg;bs,0). (A49)
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Thus, the optimal price schedule for pro-seller judges consists of at most two prices pg > 0
and ps > 0 such that

Ds Ep<_]-7 _]'JbSJ 1) :p<_1707 bSJ 1) :p<17 _]-7b57w) :p(1707b57w)
Sp(_1717b571):p(171a657w)EpS’ + ps (A5O>

for all w € {0,1}.

Intuitively, the best verification that can be obtained from pro-seller judges is to distin-
guish whether the seller can present evidence of high quality (e; (if) = 1). If he can, no
further nuance is possible. The mechanism cannot rely on evidence of high quality presented
by the buyer against his own interest (e; (ztB ) = 1), nor can it ask the pro-seller judge to lower
payment when the parties have produced negative signals that he can hide (e; (th) =—1).

Thus, pro-seller judges provide a reward for high quality

E[p(v,v;1,ep, es;bs) |q = v] = ps + ps Pr{e; (iy) = 1|¢ = v} = Ps + tps (A51)
and a wasteful payment for low quality

E[p(0,0;ep,ep,es;bs) [g: = 0] = ps [(1 — ) Pr{e; (i) = 1|gs = 0} + af
+ps [(1—a)Prie (i) =16 (if) = 1|g = 0} + aPr{e (i) = 1|g: = 0}]

= [1—(1—a)F(i))]ps + { / 1 vdFe (z) + a /0 " vdFe (93)] ps. (A52)

If all judges have a pro-seller bias (¢ = 1) and only one among pg and pg is positive, the
minimand likelihood ratio is respectively

Aps)=1—-—(1—a)F:(ir) > A(ps) = / xdFe (v) + a/OZt rdFe (x) . (A53)

Then the optimal contract has ps = 0 < pg.
If there are both pro-seller and unbiased judges, the truth-telling constraint (14) imposes

Ds > max p(q,q;1,ep,es;u) (A54)

B qE{O,U},eB 6{717071}7656{7170}
and

Ds + ps > ma cq;1,ep, 1;u). A5b5
AR qe{o,v},ege}i—l,o,l}p(q g B ) ( )

A.3.4. Optimal Contract

Since the optimal contract for pro-seller judges has ps = 0 < pg, the binding truth-telling
constraint (14) uniquely pins down the optimal combination of the four prices p (v, v; 1, ep, eg; u)
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> pp for eg,es € {0,1}:

p<U7U;17070;U) :p(U,U;l,l,O;U) =DPB
< p(UaUQ ]-707 17“’) :p(U,U; 17 17 1,U) = DB +pU7 (A56)

which enables the minimization of
Ps = PB- (A57)

The optimal contracts for the extreme cases in which judges are respectively all pro-seller
or all unbiased are ranked by

it

A(ps) = / lxng () + a / rdFy (x)

>A(py) =(1—- L)/ xdFe (v) + L/ ?dFe (z). (A58)

Intuitively, unbiased judges provide the best verification, even if they cannot achieve perfect
revelation of ¢; for any i; < 1. Thus, it is optimal to minimize pg for any py, so the binding
truth-telling constraint (14) also uniquely pins down the optimal pair p (0,0; 1, ep, 1;u) > pg
for ep € {0,1}:

p(0,0;1,ep,1;u) =p(0,0;1,ep,1;u) = pg + pu, (A59)

which enables the minimization of
Ps = pu- (A60)

Then, for any pg = ps > 0 and py = ps > 0, the optimal contract provides a reward for
high quality

Elp(v,v;1,ep,es;b,w) [ = v] = (1 — aB) pp + (1 — B) tpy (A61)

and a wasteful payment for low quality

E[p(0,0;ep,ep,e5;0,w) g = 0] =
{(1 — 046)/ (1 -1+ wx)dFe (z) + UL/ (1 —2)dFe (z) + aoFy (zt)] B

1

4 {(1—@ /1 vdFe () (1—ﬁ—a)b/ ¢ (1 =) dF. (x)—i—oza/oit vdF (@} ipu. (A62)

1t it

If only one among pp and py is positive, the minimand likelihood ratio is respectively

A(pp) = / (1—1+wx)dFe (z) + ] —0045 |:L/ (1—x)dF: (z) + aFy (zt)] (A63)
and
A(py) = / rdFe (z) — l—lf—gab i (1 —2z)dFe (z) + 104_05 /0“ zdFe (x).  (A64)
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A.3.5. Few Pro-Buyer Judges

The optimal contract sets
pp = 0 < py if and only if A (pg) > A (py), (A65)

namely if and only if

<1—a+1_aaﬂb> /Hl(l—x)ng(x)Jrl_f%b ‘itlx(l—x)ng(x)

1 i ﬁ /O'Lt :EdFE (-T) — - _1a/6F§ (Zt):| . (A66)

Zaa[

The left-hand side of this expression is monotone decreasing in 7;. The right-hand side is
maximized at i; = 1, since it is nil at i; = 0 and has derivative

o[ 1 [ 1 : I 1 :
o [0 [ im0 - )| = [ g k. e

implying a unique minimum at i, = (1 — ) /(1 — af). Thus the condition is satisfied for
all 4, € [0, 1] if and only if it is satisfied at i, = 1:

B¢ 1
> — . A
O_aa(l_ﬁ 1—@6) (AG8)
Condition (18) is sufficient but not necessary for condition (A68):
1-E
ﬁSl—E§§ﬁ$p320<PU=pw' (A69)

When condition (A68) holds, the optimal mechanism stipulates that the price is nil
(p(...) = 0) except in the following two cases in which the buyer must pay the seller a
positive price ppr > 0.

1. The judge is unbiased, evidence based on precedent is positive, the buyer does not
present novel negative evidence, and the seller presents novel positive evidence (p(gz, gs;
1,0,1;u,w) = p(gB, qs; 1,1, 1;u,w) = prr for all ¢g, gs € {0,v} and w € {0,1}).

2. The judge is pro-seller, the seller presents novel positive evidence, and either

(a) evidence based on precedent is positive (p(gp,qs;1,ep,1;bs,w) = prr for all
4B;4qs € {07U}a ep € {_1707 1} and w € {07 1})7 or

(b) the judge can disregard contractual references to precedent (p(¢g, qs; ep, e, 1; bs,
1) = prr for all ¢g,qs € {0,v}, ep € {—1,1} and eg € {—1,0,1}).

Under this optimal mechanism, all the truth-telling constraints we conjectured to be
non-binding are slack. Pro-buyer judges attain their bliss point because they never en-
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force payment. Thus, litigants are indifferent about their reports to pro-buyer judges. Pro-
seller judges have no avenue to increase payment further: they would need to disregard
precedent when lacking the ability to do so (because p(¢g,qs; —1,ep,1;b5,0) = 0) or to
fake positive evidence that the seller failed to present (because p (¢g, qs;ep,ep, —1;bg,w) =
p(qB, qs;ep,en,0;bs,w) = 0), both of which are impossible. The buyer is indifferent about
his reports to pro-seller judges, who will completely ignore them, while the seller is happy
to report truthfully to a pro-seller judge because their goals coincide.

When the judge is unbiased litigants are incentivized to report truthfully quality ¢; be-
cause the optimal mechanism ignores their cheap talk ¢z, ¢s. They are incentivized to report
truthfully their private signals because they cannot improve their payoffs by hiding them.

The buyer may lower payment to zero by presenting e, (ZF ) = —1 but can never raise it by
presenting e, (z,{B ) = 1. The seller may increase it to prr > 0 by presenting e, (Zf ) =1 but
can never lower it by presenting ¢, (if) = —1.

If misleading evidence U, were allowed, this mechanism would not induce collection and
revelation of novel informative evidence. On the contrary, the buyer would always collect
u? and the seller would always collect u?. Hence, the choice to rule out misleading evidence
U; and thus to avoid the additional truth-telling constraints in equations (19) and (20) is
optimal.

The correspondence between the optimal direct revelation mechanism and the intuitive
contract in Proposition 2 is straightforward. Under the latter, the buyer hides positive
evidence e; (ztB ) = 1 to minimize payment and the seller hides negative evidence e, (zf ) =-1
to maximize it. An unbiased judge reports truthfully all evidence presented in court. Thus,
he enforces payment if and only if evidence based on precedent is positive (e; (i;) = 1),
the seller presented further positive evidence (e, (zf ) = 1), and the buyer failed to present
negative evidence (e, (ztB ) # —1). A pro-buyer judge can and does hide any positive evidence
presented by the seller and thus succeeds in never enforcing payment. A pro-seller judge can
and does hide any negative evidence presented by the buyer. He also disregards negative
evidence based on precedent if he has the ability to do so. Thus, he enforces payment
whenever the seller presents positive evidence (e; (zf ) = 1), unless he is bound to respect
contractual references to precedent and the corresponding evidence is negative (w; = 0 and

e (iy) = —1).

A.3.6. Many Pro-Buyer Judges

When condition (A68) fails, the optimal mechanism sets py = 0 < pp = prr and is charac-
terized as follows.

Proposition A1l If there are pro-seller judges with the ability to disregard contractual ref-
erences to precedent and the share of pro-buyer judges is so high that

1 - E¢

aa>0and5>1_—aE§,

(A70)

then the optimal laissez-faire contract for partnership t stipulates that uninformative evidence
{u?, ud} is inadmissible, and that the buyer must pay the seller a price ppr > 0 if and only
if the court verifies no evidence of low quality (either novel or based upon precedent).

51



The price prLr > 0 is enforced in the following cases.

1. The judge is pro-buyer (b, = bg) and bound to respect contractual references to prece-
dent (w; = 0); evidence based on precedent is positive (e; (i;) = 1); and the buyer does
not present negative evidence (e, (if) € {0,1}).

2. The judge is unbiased (by = u), evidence based on precedent is positive (e; (i;) = 1),and
the buyer does not present negative evidence (e, (ztB) € {0,1}).

3. The judge is pro-seller (by = bs ) and evidence based on precedent is positive (e, (zf ) =1)
or can be disregarded (w; =1).

In any other circumstances the enforced payment is nil.

When condition (A68) fails, the optimal mechanism stipulates that the price is nil
(p(...) = 0) except in the following three cases in which the buyer must pay the seller a
positive price prr > 0.

1. The judge is pro-buyer and bound to respect contractual references to precedent, ev-
idence based on precedent is positive, and the buyer does not present novel negative
evidence (p <QB7 qs; 17 07 €s; va 0) =D (QBJ gs; 17 17 €s; bB? 0) =PLF for all 4B,4s € {07 U}
and eg € {—1,0,1}).

2. The judge is unbiased, evidence based on precedent is positive, and the buyer does not
present novel negative evidence (p (¢g, qs; 1,0, es;u,w) = p(gp,qs; 1,1, es;u,w) = pLp
for all gp,qs € {0,v}, es € {—1,0,1}, and w € {0,1}).

3. The judge is pro-seller and either

(a) evidence based on precedent is positive (p(¢g,qs;1,ep,es;bs,w) = prr for all
4B;4qs € {07U}a €p,es € {_1707 1} and w € {Oa 1})a or

(b) the judge can disregard contractual references to precedent (p(¢g, gs; ep, €, €s; bs,
1) =PLFr for all 4B, 4qs € {O,U}, ep € {_17 1} and €B,€s € {_1707 1})

Under this alternative mechanism, just as under the one described by Proposition 2,
all the truth-telling constraints we conjectured to be non-binding are slack. The seller is
always indifferent about his reports qg and eg, which are disregarded. The buyer is similarly
indifferent about his cheap talk about quality ¢g.

Pro-buyer judges have no avenue to lower payment further: they would need to disregard
precedent when lacking the ability to do so or to fake negative evidence that the buyer
failed to present, both of which are impossible. The buyer is happy to report truthfully to a
pro-buyer judge because their goals coincide.

Pro-seller judges attain their bliss point if they have the ability to disregard precedent,
which enables them to enforce payment in all circumstances. If they lack this ability, they
have no way to increase payment when evidence based on precedent is negative. The buyer
is indifferent about his report to pro-seller judges, who will completely ignore it.
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When the judge is unbiased the buyer is incentivized to report truthfully his private
evidence because he cannot improve his payoffs by hiding them. He may lower payment to
zero by presenting e; (ztB ) = —1 but can never raise it by presenting e; (zf ) = 1.

If misleading evidence U; were allowed, the mechanism described by Proposition Al
would not induce collection and revelation of novel informative evidence. On the contrary,
the buyer would always collect uY. Hence, the choice to rule out misleading evidence U; and
thus to avoid the additional truth-telling constraints in equations (19) and (20) is optimal.

The correspondence between the optimal direct revelation mechanism and the intuitive
contract in Proposition A1 is straightforward. The seller can simply avoid to collect evidence,
while the buyer could present all evidence truthfully or indifferently hide positive evidence.
Pro-buyer judges can avoid enforcing payment by relying on hard negative evidence provided
by the buyer (e, (zéB ) = —1), on negative evidence based upon precedent (e; (i;) = —1), or
on their ability to disregard contractual references to precedent (w; = 1). Pro-seller judges
hide negative evidence presented by the seller, but are unable to enforce payment if and only
if evidence based on precedent is negative (e; (i;) = —1) and they are bound to respect it
(wr = 0).

This alternative contract differs from the one described by Proposition 2 purely in that
it disregards positive novel evidence (presented by the seller in equilibrium), so as to force
pro-buyer judges to enforce payment under some circumstances, despite their ability to hide
such evidence.

A.4. Proof of Proposition 3

Due to the binary nature of the optimal mechanism described by Proposition 2, we can
define the probability that the incentive payment p;r is enforced given that ¢; = v,

Ne (66) = (1= 5) e (AT1)

and the probability that it is enforced when ¢; = 0,

n%F (itv L, 6a g, OZ) =
1

1 it

L {(1 - B)/ zdFe (x) — (1 -0 — o) L/ z(1—z)dFe () + aa/ xdFy (x)] . (A72)
it it 0

These probabilities characterize the minimized likelihood ratio

E [p (070;613763763; ba w) |qt = 0] _ n%F (ih L7/870-’ Oé)

E[p<vuv;17637es;b7w)|(h:U] Tf[j/F (L7B>

ALF (it7 L, 67 g, Oé) = (A73)

and the solution of the first-stage cost-minimization problem.??
Then the seller’s incentive-compatibility constraint implies that effort a is induced at

22Under the alternative mechanism described by Proposition A1 we would have instead 7%, (8,a) =
(1 —apB) and 08 i (ir, ¢, B,0,a) = (1 — af) fi (1= ¢+ wx)dFe (z) + oL fi (1 — ) dFe (x) + a0 Fe (i4).
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minimum cost by an incentive payment

C'(a)

PLF CL;Y:,L,B,O',OC i - . AT74
(0510000 0) = S B~ Wi e B ) AT
Substituting this solution, the optimal contract induces effort
aLp = arg m[%wl(] {av — C'(a)} (A75)
aec|0,
subject to the buyer’s participation constraint
LF _ Arp :
75 (a,App) =av— (a+ C'(a) > ug. (A76)
1—Arp
The buyer’s share of joint surplus 75 (a) is a concave function:
8277'%}? ALF
—2— = -2C"(a) — ——— ) C"(a) <0 AT7
L @ (o4 125 @ (A7)

because C” (a) > 0 and C” (a) > 0 for all a € (0,1). It has limit 75" (0,ALr) = 0 and a
unique maximum
LF _ LF
ag (Aprp) = arg m[gulc] 75 (a,ALp). (A78)
ec|0,
For sufficiently high values of Apr (i, ¢, 3, 0, ), contract enforcement is so poor that w5t
is maximized at a = O:

a5 (App) =0 for all App > %0(0) (A79)
because OnLF AL
B (0,App) =v— AL C"(0). (A80)
By the envelope theorem,
gzi (a5F (Apr), ALr) = —C/(E“%FA%Z)) <0forall App < #@(0) (A81)
In the limit as A,r — 0, quality becomes perfectly contractible and
lim 75" (af” (Arr),Arr) = max {av — C’' (a)]} (A82)

ArLp—0 a€(0,1]

as in Proposition 1. Condition (6) ensures that this is greater than ug. Therefore, there is
a threshold

A(ug) € (A83)

el

such that partnership ¢ is formed under laissez faire if and only if Apr (ir, ¢, 8,0, ) < A (up).
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By the implicit function theorem, A (up) is decreasing in the buyer’s outside option up.
If the partnership can be formed, optimal effort is arr (up, Apr) such that

1y (aLr, ALr) = up, (A84)
which implies
ag” (Apr) < app (ug, Arr) < arp (A85)
and
omkl _
9a (aLFyALF) < 0 for all ALF < A(@B) . (A86)

By the implicit-function theorem ayr is decreasing in u; and App. Welfare is given by joint
surplus
pp=arrv—C(arr), (A87)

which is monotone increasing in app for all apr < app, namely whenever Appug > 0.

Under the optimal mechanism described by Proposition 2,

ALF (ita L, 5a g, OZ) =
1

/133ng (z) - 1_16—%% (- 2)dFe(2) + 10‘_"ﬁ /O vdFe (z) (A8S)
such that 9A -3
hor __ {1 R S IeE 1“_—"6} iofe (i) <0, (A89)
OA 1-B8—0 [*
dir fﬁ” v -nar @ <o (A90)
oA !
% 1= p {L/ 2= D) aRe(a) v [ s (@} = A
oA 1 !
8;F =15 [L/Zt r(1—x)dFe (z) + oz/o xdFy (I)] >0, (A92)
and 9A i
LF O '
i /O xdFy (z) > 0. (A93)

The comparative statics on arr and 11, follow immediately, with opposite signs from those
on A LEF-
Since Apr is monotone decreasing in i;, ranging from

1—-8—0
—

ALF<0aLa6707Q):E§_ 1_6

(E¢ — E€?) (A94)

to
oo

1-p

ALF (17L7/870-7&) = Ef, (A95)
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for any
Qo b—o
—

_ 1—

we can define a threshold ippg (¢, 8,0, ,ug) € [0,1] such that

(E¢ — B&?) (A96)

ALF (ita L7ﬁ70-705) S A(QB) < Z't Z iLFN@ (L7ﬁ70-7a723) . (A97)

By the implicit-function theorem, dA /Ouy < 0 = dippz/Ougy > 0, while for each parameter
z € (1, 8,0, a) the derivative 0ipp~y/0z has the same sign as OApp/0z. We can extend the
definition to

irres (1, 5,0, a,up) = 1if A (up) < 104051[% (A98)
and
. e X 1-8—0 2
ipFes (L, B0, 0,up) = 0if A (ug) > BE — WL (Ef — B¢ ) , (A99)
and the derivatives are then nil.
Finally, quality is directly contractible if and only if
Apr (ig, 1, By0,0) =0 iy =1 ANao =0. (A100)

By Proposition 1, the first best is then attainable if and only if, furthermore, ugy = 0.

A.5. Proof of Lemma 1

Since the standard contract cannot rule out uninformative evidence Uy, the litigants’ reports
of private signals eg and eg become mere cheap talk. Formally, the litigants’ truth-telling
constraints (12) and (13) are replaced by the more restrictive (19) and (20).

Moreover, the judge’s type w; becomes irrelevant because all judges are fully bound by
references to precedent made by standard contracts. Thus we can drop w; from the remainder
of the proof, and consider judicial preferences b; € {bg, u,bs} only.

Litigants facing an unbiased judge can report multidimensional cheap talk ¢, = (qr, er).
For a given value of ¢, (i;) = ep € {—1,1} the litigants’ cheap-talk zero-sum game has
a unique value p (ep), so there is no loss of generality in making payment independent of
cheap talk.

When the judge is based, he enforces the same price regardless of cheap talk gg,qs €
{0,v}:

p(qB,qs;ep,ep,es;b) = p(epep,es;b) for b € {bp,bs} (A101)

for all ep € {—1,1} and ep,es € {—1,0,1}. A biased judge cannot similarly manipulate
evidence ep, eg, which is cheap talk for the parties but not for judges. However, since a
biased judge’s payoffs are antithetical to one litigant’s, revelation of this litigant’s evidence
through a judge with the opposite bias requires a payment independent of the evidence
revealed. The payment must also be independent of the evidence presented by the litigant
whom the biased judge favors. Otherwise, the favored litigant would always report, and the
biased judge verify, the single realization that induces the most favorable outcome.

Thus, contract enforcement can only be conditional on the evidence based on precedent
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e; (i;) and on the judge’s type:
p (g, gs;ep, ep,es;b) = p(ep;b) (A102)

for all gp,qs € {0,v}, ep € {—1,1}, ep,es € {—1,0,1}, and b € {bp,u,bs}. The judge’s
type is independent of quality ¢;, so without loss of generality the optimal mechanism sets a
single price p (ep) irrespective of judicial preferences.??

Whenever e; (i;) = —1 precedent suffices to establish incontrovertible evidence of low
quality. Thus the non-negativity constraint is binding,

p(gB;qs; —1,ep,e5;0) =0 (A103)

for all qg,qs € {0,v}, ep,es € {—1,0,1}, and b € {bp, u, bs}.
The optimal standard contract requires payment of a positive price if and only if the
evidence based on standardized precedents is positive:

p (g, gs; 1, ep, es;b) = psc >0 (A104)

for all ¢p,qs € {0,v}, eg,es € {—1,0,1}, and b € {bp, u,bs}.

A.6. Proof of Proposition 4

Parties prefer the standard contract to the innovative contract if and only if

ASC (Zt) =1~ Ff (Zt) < ALF (ita L, 57 g, Oé)
1 1 — _ 1 it
- / wdFe (@) — P [~y aR (@) + 20 / vdFe (z), (A105)
n ]' - /6 1t ]' - /8 0
namely if and only if

it

A(it,b,ﬁ,a,a)EO[O'/ll’ng(CL’)—(l—ﬁ)/ (1 —x)dF: (2)

0 it

—(1—ﬁ—J)L/1x(l—x)dF5(x)>0. (A106)

it
The function A is increasing in i,

0A

50 aoiyfe (ir) + (1 = B) (1 —ir) fe (ie) + (1 = B — o) iy (1 — ) fe (ir) >0 (A107)

and has limit behavior

lir%A:—(l—ﬁ)/o (l—ZE)ng(ZE)—(l—B—O')L/O z(l—x)dFe (z) <0 (A108)

1t —

23Gince all agents are risk neutral, the mechanism could identically involve stochastic prices, randomizing
on the basis of the judges’ preferences or equivalently of sunspots.
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and .
lim A = aa/ xdFe (z) > 0. (A109)
0

it—1

Thus, the condition can be rewritten
it > isc~rr (L, 3,0, Q) (A110)
for a threshold igcrr € [0, 1] such that

oo /0 SO dF (@) = (1— B) / L 1-w)dR @

1SC~LF

—i—(l—ﬁ—a)b/l r(1—z)dFe (z). (All1)

1SC~LF

By the implicit-function theorem,

] 1
azsggw - _aAl/az't / (1=2)(1+w)dFe(z) <0, (A113)
JiscnLF 1 i 1
do ~ anja, | ), rte@ e [ el ma)dE (@) <0 (A114)
and
disc~LF 1 1
o = onjar, L= F—0) | w(l—a)dF(z) 0. (A115)

A.7. Proof of Proposition 5

Recall from Proposition 3 that partnership ¢ is formed under laissez faire if i; is above a
threshold ipp g (1, 5,0, , up) defined by

ALF (iLsz (LJ 57 o, Q, QB) y by 57 g, Od) =A (QB) y (A116)

which is increasing in the buyer’s reservation value (Jipp.y/0ug > 0) and all enforcement
frictions (aiLFN@/(‘?oz 2 O, (%LFN@/GB 2 O, 62’LFN@/80 Z 0, and 6’2’LFN@/8L S O)

Recall from Proposition 4 that partnership t prefers the standard contract to a laissez-
faire contract if 4, is above a threshold iscrr (¢, 8,0, ) defined by

ASC (iSC’NLF (Lv 6a ag, &)) = ALF ('L.SCNLF (Lv 67 g, Oé) 4y /67 g, Oé) 9 (A117)

which is independent of the buyer’s reservation value and decreasing in all enforcement
frictions (Qiscorr/0a <0, Jigcmrr/06 <0, Jigonrr/00 < 0, and Jigorr/OL > 0).
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Partnership ¢ prefers the standard contract to no contract if i; is above the threshold
isc~g (Up) = Fgl (1 — A (up)) such that Agc (iscme (ug)) = A (ug), (A118)

which is increasing in the buyer’s reservation value (OA/Oup < 0 = Qippy/Ouy > 0) and
independent of enforcement frictions.
Since 0 > OALr/0iy > OANgc/0iy, these definitions imply that

irp~e (LB, 0, a,up) > iscns (Up) &
Asc (iscno (ug)) = A(ug) =
App (ippeg (1, B,0,0,up) 1, B,0,a) < App (isc~e (up) . ¢, 8,0, )
& isone (up) > iscrr (1, 5,0,a) . (Al1l9)

Therefore, the five-dimensional parameter space consisting of the buyer’s reservation
value (up) and all enforcement frictions (8, o, o, and 1 — ¢) can be partitioned into two
regions separated by the four-dimensional plane

A (HB) - ALF (ngl (]- - ]\ (QB)) 7%57 g, a) g
irp~s (L, B, 0,0,up) = iscms (Ug) = iscorr (1, 5,0, a). (A120)

Depending on the informativeness of precedent (i;), each of these two subspaces can be
further partitioned into three regions.

1. If the buyer’s reservation value and enforcement frictions are sufficiently low, then
A (HB) > ALF (Fgl (1 - A (QB)) ) by 67 g, a) g
iLF~g (L, 53,0, 0,up) <isons (up) < isonrr (¢, 8,0,a). (Al21)

As the informativeness of precedent varies:

(a) For iy < ipp~g (1, 3,0, a,up) partnership ¢ cannot be formed under either regime.

(b) For ippy (t, 5,0, a,up) < iy < iscrr (L, 5,0, ) partnership ¢ is always formed
through a laissez-faire contract.

(¢) For iy > iscrr (t, 8,0, ) partnership ¢ is formed under laissez faire, but under
standardization it uses the standard contract.

2. If the buyer’s reservation value and enforcement frictions are too high, then

Arrp (Fgl (1-A(ug)).u.B,0,a) >A(ug) <

iSCNLF (LJ 67 g, Oé) < iSCN@ (MB) < iLFN@ (1'7 67 g, Oé,QB) . (A122)
As the informativeness of precedent varies:

(a) For i; < igcy (up) partnership ¢ cannot be formed under either regime.
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(b) For iscng (ug) < iy < ipp~g (¢, 8,0, a,up) partnership ¢ cannot be formed under
laissez faire, but it can be formed under standardization.

(¢) Foriy > ippgy (1, 5,0, ,up) partnership ¢ is formed under laissez faire, but under
standardization it uses the standard contract.

The economic situation of partnership ¢ can be summarized by four cases.

1. Partnership ¢ cannot be formed either under either laissez faire or standardization if

A(up) <min{App (i,¢, 5,0, a) , Asc (i) }
S iy <min{ippoy (1, 5,0, a,ug) iscs (ug)}. (A123)

This region has non-zero measure, because

_ v )
A (QB) < ’U—|——CW<O) <1=ig5cz (QB) > 0 for all Up > O, (A124)
while
iLFN@ <L7ﬁ70-7057uB) > 0
_ 1—43—
& Aup) < Aur (0,0, 5,0,0) =B - 07, (e ~Be?) (A125)

1-5

is satisfied by a non-empty range of reservation values consistent with condition (6):

ALF (07 L,B,J,CY) !
arél[%i(] {av (a * - ALF (Oa L, 67 g, Oé) ¢ (a) =

up < max {alv—C"(a)]}, (A126)

which is non-empty even in the absence of enforcement frictions (Azr (0,1,0,0,0) =
E¢? > 0) and expands as enforcement frictions increase (up to Az (0,0,0,1,1) = E¢).

2. Partnership t is formed through a laissez-faire contract both under laissez faire and
standardization if

ALF (ita 2 57 g, CY) < min {/_X (QB) ) ASC (Zt)}
- iLFN@ (L767 g, aa@B) S it S Z.SC'NLF (Laﬁa g, Od) ’ (A127)

which requires sufficiently low reservation value (uyz) and enforcement frictions (3, o,
a,and 1 — ).

In the limit as enforcement frictions disappear

1
Avr (ir, 1,0,0,0) = / PdFe () < Ao (i) = 1 — Fe (i), (A128)

(33
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with strict inequality if ¢; < 1. If furthermore the buyer’s reservation value is nil

v

TTO0 (A129)

1
Arp (it,l,0,0,0):/ 22dFe (z) < A(0) =

(33

for a non-empty range of values i; < 1. By continuity, the conditions are satisfied for
B~0,0~0,a~0,t~1and ug ~ 0 in a region with non-zero measure.

. Partnership ¢ is formed under laissez faire but under standardization it uses the stan-
dard contract if

ASC’ (Zt) < ALF (itv Ly 6a g, OZ) S ‘/_X (QB>
g it Z max {Z.LFNG <L7 /87 o, Q, QB) ) iSCNLF (Lu 67 g, Oé)} . (A]'SO)

For all ao > 0, in the limit as precedent becomes perfectly informative

(672

ASC(l) :0<ALF(17L7670-705>: 1_B

E¢. (A131)

Moreover

Z-LFMQ (L76707Q7QB) < 1
oo it - )

-5/, xdFe (x) < A(up) <

~ v+ C"(0)
for a non-empty range of values ao > 0 and ugz ~ 0. By continuity, the conditions are
satisfied for ugy ~ 0 and 4; ~ 1 in a region with non-zero measure.

<:>ALF (LLaﬂaaaa) =

(A132)

. Partnership ¢ cannot be formed under laissez faire but it can be formed under stan-
dardization if

Asc (i) < A(ug) < Apr (i, 0, 8,0, a)
= iSCN@ (@B) S Z.t < Z.LFN@ (Laﬂa g, 04723) ) (A133)

which requires sufficiently high reservation value (uz) and enforcement frictions (5, o,
a,and 1 — ).

In the limit as enforcement frictions reach their maximum,
Apr (i4,0,0,1,1) = E¢ for all 4, (A134)
so the condition reduces to

B¢ :
Ctrél[%i(]{av— (a+ 1—E§> C’(a)} <
up <

o {ao = (a+ 258 ) o)} (aass)

a€[0,1]
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which is satisfied by a non-empty range of reservation values provided that i; >
FE_1 (1 —E¢). By continuity, the conditions are satisfied for ¢+ ~ 0, 5 ~ 0, 0 ~ 1
and o ~ 1 in a region with non-zero measure.

A.8. Proof of Proposition 6

Recall that the judge may write four different decisions when the optimal laissez-faire contract
from Proposition 2 is litigated.

1. The seller wins the case because he presented positive evidence (e, (zf ) = 1), while no
negative evidence was verified.

2. The buyer wins the case because evidence based on precedent is negative (e; (i;) = —1).
3. The buyer wins the case because he presented negative evidence (e; (ztB ) =—1).

4. The buyer wins the case because the seller failed to present positive evidence.

If evidence based on precedent suffices to settle the case, it is summarily decided without
considering novel evidence. Moreover, judges prefer citing novel evidence than grounding
their ruling on the insufficiency of available evidence. Given these assumptions, the condi-
tions under which each decision is written are the following:

1. The seller presents positive evidence (e; (@f ) = 1) and one of two additional contingen-
cies is realized.

(a) The judge is unbiased (b = u) and neither precedent nor the buyer produce
negative evidence (e, (i;) = 1 and ¢, (i) € {0,1}).

(b) The judge has a pro-seller bias (b; = bs) and evidence based on precedent is
positive (e; (i) = 1) or can be disregarded (w; = 1).

2. Evidence based on precedent is negative (e; (i;) = —1), unless the seller presents pos-
itive evidence (e; (zts) = 1) and the judge has a pro-seller bias and the ability to

disregard precedent (b; = bg and w; = 1).

3. The buyer presents negative evidence (e, (ztB ) = —1), evidence based on precedent is
positive (e; (i;) = 1), and the judge does not have a pro-seller bias (b; € {bg, u}).

4. One of three residual cases is realized.

(a) The judge is pro-buyer (b = bg) and neither precedent nor the buyer produce
negative evidence (e, (i;) = 1 and ¢, (i) € {0,1}).

(b) The judge is unbiased (by = wu), the seller fails to present positive evidence
(e: (i) € {—1,0}), and neither precedent nor the buyer produce negative evi-
dence (e; (i;) = 1 and ¢, (i?) € {0,1}).

(c) The judge is pro-seller (b; = bg), the seller fails to present positive evidence
(e (if) € {—1,0}), and evidence based on precedent is positive (e; (i;) = 1).
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Precedent does not evolve (P,.; = P;) when decision 2 or 4 is made. When decision 1 is
made precedent evolves (P = P,U {zf }) but its informativeness increases only if the seller’s
novel evidence happens to be more informative than existing precedents (i;; = Y > i),
while it is unchanged otherwise (i, = i; > i). When decision 3 is made precedent evolves
(Pry1 = P, U {iP}) and its informativeness certainly increases (izsq = il > iy).

Suppose that given the current state of precedent ¢; partnership ¢ is formed with a laissez-
faire contract that induces optimal effort

ar = arp (ug, App (i, ¢, B,0,a)) > 0. (A136)

Then the probability that the informativeness of precedent remains unchanged is

Pr (is1 = islie) = (1 —  — o) tiy [at +(1—a) /1 (1=t + 1) dF; (x)]

1t

+ ot <atit (1= a) {@'t 1= F, ()] + a/o vdF (@})
+ (1= ay) Fe (i) — auo (1 — a) /0 vdFy ()

+5[at+(1—at)/l(l—Ler)ng(m)]

it

—i—(l—ﬁ—a){at(l—b)—i-(l—at)/l [1—L+L2ZIJ(1—I)]dF§(x)}

it

to [at (1=0)+(1—a) /1 (1= ) dF (@} (A137)

it

where the first two lines corresponds to each subcase of decision 1 with ¥ < 4, the third to
decision 2, and the last three to each sub-case of decision 4. Simplifying,

Pr (it+1 = Zt|lt) =1- Qg (]- - /8) L(l - Zt)

—(1—at)L/ {1—0)Q-2)+jc+(1—-B—-0)(1—1t+w)](z — i)} dFe (x). (A138)

This rewriting is intuitive because it highlights the cases in which the informativeness
of precedent improves (i;41 > i;). If quality is high (with probability a;), a valuable new
precedent is created if the seller’s search is successful (with probability ¢), his evidence
happens to be more informative than the best existing precedent (with probability 1 — i;),
and the judge is willing to verify it because he doesn’t have a pro-buyer bias (with probability
1 — (). If quality is low (with probability 1 — a;), a valuable new precedent can be created
only if evidence based on precedent is positive (£, > i;).>! Then, one possibility is that the
buyer finds negative evidence (with probability ¢ (1 —&,)), and the judge is willing to verify

241f instead a pro-seller judge disregards a negative precedent to rule in the seller’s favor, he creates a new
precedent by reporting positive evidence presented by the seller, but this evidence is certainly less informative
than the disregarded precedent: e; (i) = —1 < e; (i) =1 =i <&, <.
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it because he doesn’t have a pro-seller bias (with probability 1 — o). The opposite possibility
is that the seller finds evidence that is positive and yet more informative than precedents
(iy < i¥ < &,, with probability ¢ (£, — i;)). A pro-seller judge always reports it to rule in the
seller’s favor (with probability o). An unbiased judge (who decides the case with probability
1 — 8 — o) does the same if and only if the buyer does not simultaneously report negative
evidence (with probability 1 — ¢ + (£,).?

The informativeness of precedent improves when decision 3 is made, and also when deci-
sion 1 is made and the seller’s novel evidence happens to be more informative than existing
precedents (i, = if > i;). For every value j € [i, 1], the probability that the new precedent
is more informative equals

Pr<z't+1>j|z't>:<1—@—aw[at<1—j>+<1—at>/jl<1—L+Lx><:c—j>ng<x>]
+0L[at(l—j)—l—(l—at)/jl(x—j)dFE(x)}
F(1=0)i(l—ay) [/j(l—j)ng(m)—l—/l(l—x)ng(x)], (A139)

it J

where the first two lines corresponds to each subcase of decision 1 with i¥ > j, and the last
one to decision 3. Simplifying,

Pr (i1 > jli) = a, (1= B) ¢ (1 — j)

+(1—at)L/ c+(1—-08—-0)(1—1t+4wx)](z—j)dFe ()

+<1—at>a<1—o>{<1—j> Fe) - FeGl + [ (= o)ar, <az>}. (A140)

In this intuitive rewriting, the first line describes the probability that precedent improves
above informativeness j when quality is high (with probability a;). The seller’s search must
be successful (with probability ¢), his evidence must happen to be more informative than
J (with probability 1 — j), and the judge must be willing to verify it because he doesn’t
have a pro-buyer bias (with probability 1 — ). The second line represents the same decision
in the seller’s favor when quality is actually low (with probability 1 — a;). Then evidence
based on precedent must be positive (¢, > ;). The seller’s search must be successful (with
probability ¢) and it must yield evidence that is positive and yet more informative than j
(j < i? < &,, with probability ¢, — j). Moreover, either the judge must have a pro-seller
bias (with probability o), or else he must be unbiased (with probability 1 — 3 — o) and have
observed no negative evidence produced by buyer. The latter condition obtains when the
buyer’s search fails or when it uncovers positive evidence (with probability 1 — ¢ 4 ¢&,).

25Tf an unbiased judge reports the buyer’s negative evidence, he may also report the seller’s positive
evidence, but the latter is not only irrelevant for the outcome of the case but also necessarily less informative:
e (iP)=-1<e (i) =1=1i <¢ <iP.
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Given any starting point ig > ippy (¢, 3,0, a,up) consistent with partnership forma-
tion, the informativeness of precedent #; evolves as a time-homogeneous Markov chain with
transition kernel

P(i,dj) = p(i,4) dj +r (i) 1; (dj), (A141)

where 1; denotes the indicator function 1; (dj) = 1 if i € dj and 0 otherwise;

r(i)=1—=1~=8)e(1 —i)arr (up, ArLr (i,1,8,0,a)) — [l —apr (up, ALr (i,¢, 8,0, a))]
1
/ {1—0)l—-2)+[c+(1—-B—-0)(1—t+w)](x—1i)}dFe(x) (Al42)
describes the discrete probability of a transition from i; = ¢ to i, 1 = ¢; and finally
p(i,7) =0 for all j € [0, 1] (A143)

and

p(i,7) = (1= B)apr (ug, App (i,0,8,0,)) + [l —app (ug, Apr (i,0, 8,0, Q))]

A+ a-s-00- @+ -0 FG) - K0 (A1

for all j € (i, 1] jointly describe the continuous probability density of a transition from i; = i
to 4411 = j, which is positive if and only if j > 4.

It follows that state j is accessible from state i if and only if j > 1. The state i« = 1
is absorbing because it is impossible to leave: r (1) = 1 and p(1,j) = 0 for all j € [0, 1].
The absorbing state is immediately accessible from any other state, so the Markov chain is
absorbing.

The Markov chain can start from any ig > 0 if ippg (¢, 5,0, ,up) = 0. Equation (22)
follows immediately from the definition of iy p.y.

A.9. Proof of Proposition 7

The first part of the proposition follows immediately from Propositions 4 and 6. The
standard contract is preferred if and only if iy > igoorr (¢,8,0,a) > 0. The evolu-
tion of precedent is ever improving: ;.1 > i;. Initially, for i¢ = 0 and any subsequent
iy < igc~rr (1, 3,0,a), partnership t is formed with a laissez-faire contract irrespective of
the availability of a standard contract. As soon as the Markov chain reaches for the first
time a value iy > iscrr (1, 5,0, ), parties switch to the standard contract. Since no new
evidence is verified under the optimal standard contract, the evolution of precedent stops.
The joint surplus of partnership ¢ is

I, = (ug, Ay) = va (ug, Ay) — C (a(ug, Ay)) (A145)
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where

A
a(ug,\¢) = arg max {av — C (a)} s.t. av — (a + ) C'(a) > ug (A146)
a€f0,1] 1—-A
and
Ay = max {Age (it) , App (i, 0, B,0,a)} . (A147)

By Proposition 3, II is a continuous and monotone strictly decreasing function of A; €

For i; = 1, the likelihood ratio of the two contracts is

Ase (1) =0 < App (1,0, 8,0,a) = 10‘05135 for all ao > 0 (A148)
Then, given i; = 1 social welfare under laissez faire is
1 oo
Wir(up 1,6, 8,0,0) = —II <QB, mEf) (A149)

while under standardization it is

WS’C (QB7 1) I (@Ba O) > WLF (QB7 17 L, 67 g, Oé) . (A150)

T 1-9

By continuity, for i; = 1 — ¢ the likelihood ratios are

Asc(l1—¢e)=o0(e) and App (1 —¢e,1,8,0,a) = 10‘_—05E§ +o/(e) (A151)

and joint profits are respectively
I (ug,Asc (1 —¢)) =1l (ug,0) —o(e). (A152)

and
ao
II (QB7 ALF (1 — &l 67 g, Oé)) =11 <MB7 EE£> -0 (8) : (A153)
Social welfare under standardization is
1 1

Wsc (up,1—¢) = 151 (up,Asc (1 —¢)) = 151 (up,0) —o(e), (A154)
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while social welfare under laissez faire is
WLF (QBv 1 - €7L7ﬁ70-705) =

I (QB7ALF (1 — &, L7670-705)) + ZéSE [H (QB;ALF (it—i-Sv L767O-7 Oé)) |Zt =1- 8]
s=1

)
<1II (QB7ALF (]- — &, L,670'7O[)) + 1——6 (QB)ALF (1’ L,B,O’,OZ))

1
= —lI (QB, 10‘_—‘7615,5) —o(s), (A155)

considering that the best case is a jump to the absorbing state 7,1 = 1. Thus,

1
Wse (up, 1 —¢) = EH (up,0) —o(e)

1
> 151 <23a 1a—06Ef> —o(e) > Wrr (up, 1 —¢€,1,8,0,a) (Al156)
for strictly positive values of €. As a consequence, there is a non-empty left neighborhood

of 1, which we can call (i*,1) for i* < 1, such that standardization is welfare-increasing for
i € (i*,1].

For iy = isc~rr (¢,0,0,a), by definition the likelihood ratio of the two contracts is
identical:
Asc (iscrr (1, B,0,a)) = App (iso~rr (4, B,0,a) 1, B,0,a) = Ascarr. (A157)

Thus joint surplus for partnership ¢ is identical under the two contracts. Then social welfare
under laissez faire is

WLF (237 Z.SCNLF (L7 67 g, Oé) y by /67 g, O{) =

II (gBa ASC’NLF) + Z O’ [H (ﬂBa ALF (th+57 Ly Ba g, Of)) |Zt = Z‘SCNLF (La 67 g, Oé)]
s=1
1
> 1—_51_[ (@B, ASCNLF) (A158)
since there is strictly positive probability that the transient state i; = iscrr (¢, 5,0, ) will
be abandoned.
If parties adopted the standard for iy, = isc~rr (¢, 3,0,a), when they are indifferent
between using it or writing an open ended contract, social welfare under standardization
would be

. 1
Wsc (up, isc~ir (1, 8,0, 0)) = 711 (up, Asc~rr)

< WLF (QB; Z.SCNLF (La 57 g, Oé) ) Ly 57 g, Oé) . (A159)
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By continuity, if i, = isc~rr (¢, 5,0, @) + € the likelihood ratios are

Asc (iscorr +€) = Ascnrr — 0 (€) (A160)
and
Arr (iso~rr + 6,1, 8,0,0) = Asourr — 0 (g) (A161)
such that 1
Wer (up, iscnrr + €0, 8,0,0) > I (up, Ascarr) +0(€) (A162)
and )
Wse (up,iscorr +¢€) = 1T(SH (up, Asc~rr) +o0(c). (A163)

Thus for sufficiently small ¢ > 0 the adoption of the standard contract is welfare reducing;
but
Asc (iscorr +€) < App (isc~rr + €,0,3,0,a) for all € > 0, (A164)

so the standard is adopted by parties if it is available. Thus, there is a non-empty right
neighborhood of iscrr (¢, 5,0,a), (isc~rr (¢, 3,0,a),i*), such that for i, € (igc~rr,i”)
standardization is welfare-reducing.

If a standard is introduced while i, € [0,isc~rr|, it is adopted as soon as iy, >
isc~rLr (1, B,0,a). By Proposition 6, there is strictly positive probability that the first such
jump leads to a state i;.s € (isc~rr,?") such that standardization is welfare-reducing. If
instead the jump leads to a state in i, € (i*, 1] the standard can be introduced before part-
nership ¢ + s is formed. Thus, standardization when i; € [0, iscrr| is also welfare-reducing,.

A.10. Proof of Proposition 8
A.10.1. Laissez Faire

There are partnerships that are willing to form under a laissez-faire contract if and only if
it Z Z.LFNQ (17 Ba g, Oé,QB) = ALF (Z.ta ]-a 67 g, O[) S A (QB) ) (A165)

where

iLFN@ (175705057@B) =0

& Arp(0,1,8,0,a) = ﬁEf n (1 _ ﬁ) Ee2 < A (ugy). (AL66)

All partnerships are willing to form under a laissez-faire contract if and only if
it Z iLFN@ (07 Ba g, QB) = ALF (ita Oa 67 g, O[) S A (QB) ) (A167)

where B
irp~g (0, 8,0,a,up) >0 A(ug) < ALr(0,0,5,0,a) = EE (A168)
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and
oo

1-p
which is weaker than condition (A166) and necessary for contracting ever to exist under
laissez-faire.

Suppose that f+0 < 1 and that condition (A166) holds. Then for alli; € [0,i1r(0, 5,0,
a,up)] there is a threshold

iLFN@ (07 57 g, aa@B) <l& A (HB) > ALF (17 0757 g, CY) = ES? (A169)

(1= 8) [fi wdF () = A(up)] + a0 fy* 2dF ()
(1—B—o0) [, = (1 —z)dF (z)

€ 0,1 (A170)

tpr~g (Up, i, B,0,a) =

such that partnership ¢ is formed if and only if ¢; € [tLpg, 1]. From the comparative statics
derived in Proposition 3 it follows that Otpp~g/Oug > 0, Otppey /0l < 0, Otppey /0B > 0,
Otppeg/00 > 0, and Oippgy/Oa > 0. We extend the definition to tppy (ug, iy, 5,0,a) =0
for all i, > ippuy (0,5,0,a,up).

In period t, if the parties draw an ability to collect novel evidence ; < tppg (ug, i, 5,0, @)
the partnership is not formed. If ¢; > tppop (ug, i, 5,0, ) the partnership is is formed and
the seller exerts effort

ar = arr (ug, Apr (it, i, B, 0, ) > 0. (A171)

Considering that ¢; is a random draw from the distribution F, (.), the evolution of prece-
dent is described by

1
Pr (i1 > jlir) = (1= 5) (1 - j)/ ( arr (ug, Arr (i, h, 3,0, @) dF, (h)

EB’TZMB’O—)O‘)

+a{/jl[a+<1—5—0)(1—mx)]<:c—j>ng<:c>+<1—a>/1<1—max{j,x}>ng<x>}

1
: / [1 —apr (ug, Arr (i, h, B,0,a))]dF, (h) forall j € [i,1]. (A172)
L~z (U yit,0,0,a)

Thus, it is represented by an absorbing Markov chain with the same qualitative properties
described by Proposition 6.

A.10.2. Standardization
There are partnerships that prefer a standard contract to a laissez-faire contract if and only
if

1t > 1SO~LF (0, ﬁ, og, Oz) >0& ASC (Zt) < ALF (it, 0, 6, g, O./) , (A173)

where Agc (0) =1 > Arp (0,0, 5,0, a) = E¢ implies that iscwrr (0, 5,0, a) > 0.
All partnerships prefer a standard contract to a laissez-faire contract if and only if

iscorr (1,8,0,a) < iy <1 Age (i) < App (i, 1, 5,0, ), (A174)

where Age (1) =0 < App (1,1,5,0,a) = [ao/ (1 — B)] B implies iscrr (1, 3,0,a) < 1 for
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all o > 0.
If B+0 <1, forall i € [iscorr (0,5,0,q) iscorr (1, 3,0, )] there is a threshold

ac [} wdFe (x) — (1= B) [, (1 — x) dF ()
(1-B-0) [,z (1—2)dF; (z)

tse~rr (it B, 0, @) € [0,1] (A175)

such that partnership ¢ prefers the standard contract to a laissez-faire contract if and only
if 1, € [0, so~rr (ir, B, 0, )]. Its comparative statics are Otsc~rr/0is > 0, Otscrr/08 > 0,
Otscmrr/0o > 0, and Jigopr/Oa > 0. We extend the definition to tscrr (it, 5,0,a) =0
for all 1 < iSCwLF (0,6, g, Oé) and LSC~LF (it,ﬁ, g, Oé) =1 for all 1 > iSCNLF (1,5, ag, Oé).

Recall that each and every partnership is willing to form under a standard contract if
and only if

is > iscne (up) = Fe (1= A(up)) © Aso (i) =1 — Fe (i) < A(up) . (A176)

The thresholds for contracting under laissez faire, for forming a partnership with a standard
contract, and for switching from a laissez-faire to a standard contract are linked by

Z-t 2 Z-S'C’NQ (QB) & LLF~g (gBa Z.ta 67 g, Oé) S LSC~LF (itv Ba g, CV) . (A177)

Outside of this region (i; < isc~z (up)) a standard contract is not used even if it is
available. In this region, the availability of a standard contract has two effects.

1. It crowds out some laissez-faire contracts for all

iy > iscons (Up) € Asc (i) < A (up)
& LLF~g (QB7 ita 67 g, Oé) < LSC~LF (ita 67 g, Oé) . (A178)

It crowds out all laissez-faire contracts and stops the evolution of precedent if and only
if

Z.t Z Z.SC'NLF (lvﬁvaa O{) =~ ASC’ (Zt) S ALF (ity 17670705)
& tsonrr (i, B,0,0) =1 (A179)

There is a non-empty range of values i; € [iscg (ug),isc~rr (1,5, 0,a)] for which
the standard and laissez-faire contracts coexist if and only if the buyer’s reservation
value u; and adjudication frictions 3, o, and « are low enough that

Aug) > Arr (o (1= Aug)  1,8,0,0) &

Z-LFNZ (1757 g, aa@B) < Z'SC'NQ (@B) < Z-SC’NLF (1757 g, CY) ) (A180)

which is implied by condition (A166) because Apr (i, 1, 3,0, ) is decreasing in ;.
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2. It expands the static volume of contracting if and only if

th < 7;LF~Z (075707auﬂB) = ALF (z't,O,ﬁ,J, Oé) > A(HB)
S ippes (Ug, iy, B,0,a) > 0. (A181)

This occurs for a non-empty range of values i; € [igong (Ug),iLrz (0,5, 0,a,ug)] if
and only if the buyer’s reservation value uy and adjudication frictions 3, o, and « are
high enough that

Arr (Fg1 (1 — /_\(QB)) ,0,0,0, a) =

1 (1-A(up))
/zrl(lmB)) 2 ) 6/ vdFe (@) > A (up)

3
A Z‘SCNLF (0767 g, CY) < ZSC’NZ (QB) < ZLFN@ ( 757 g, OZ)HB) . (A182)

Conditions (A166) and (A182) can be rewritten respectively

7 - A (up) — BE

e (A183)

and
ao fF (1-A(up)) xdF&( x)

>
1— ﬂ Ef - ng—l(l_A(gB)) l’ng (x)

Using the definition of igcy (ug) = Fgl (1-Aug)) & A(ug) =1 — F (isces (up)), we
can write these jointly as

(A184)

. 1
1 — Fe (isc~o (ug)) — fisc~z (up) zdF (x) < o
i
B~ oo (uy) T () 1-p

_ 0 _1-F(isceo (up)) — BE
T 1-8" E¢ — E¢? '

(A185)

These conditions define a non-empty range for o/ (1 — (), given a large enough «, if and

only if
1
/ vdF (z) — BE?
isc~o (up)

E.g., if & ~ U[0,1] then conditions (A166) and (A182) simplify to

[1 = F (isono (up)) — EE] < 0. (A186)

1 —igoms (ug)]? ao o .
{ iscno (Up) ] < 1-3 < 1-3 <22~ 3iso~o (up)], (A187)
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and the range is non-empty if and only if

1

3 <igons (up) <

“|%

(A188)
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