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Abstract

Extortion is a particularly pernicious form of corruption because it undermines

incentives to avoid offenses (Khalil, Lawaree and Sun, 2010). This paper models a law

enforcement setting in which enforcement officials can extort innocent subjects and take

bribes from guilty ones. We identify salutary effects of a differential moral aversion to

extortion vs. bribery on the part of both potential offenders and officials. Even though

extortion can arise once an official engages with an innocent subject and even though

officials choose their own enforcement policy – including monitoring, prosecuting, and

eliciting bribes – we find that a greater aversion to extortion vs. bribery leads to a

zero probability of extortion when the social planner chooses an optimal number of

enforcing officials. The differential extortion aversion makes the prosecution of guilty

offenders more profitable to officials than the prosecution of innocent ones. Provided

officials have sufficiently little slack – that is, sufficiently large territories of potential

offenders – they will prosecute all guilty offenders that they monitor and no innocent

ones. The result speaks to the social advantage of extortion aversion and the optimal

design of enforcement policy under the threat of extortion.
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1 Introduction

Intro...

Transparency International (TI) publishes annual data on the extent of cross-national

corruption around the world. Recent numbers display persistence of widespread corrup-

tion, particularly in war-torn and less developed regions. Recent changes in TI’s corruption

perception index are not encouraging, with the least corrupt countries almost uniformily

showing increased levels of corruption over 2015-18 and the most corrupt staying firm. The

World Economic Forum (2018) estimates costs of corruption equal to $ 2.6 trillion annually,

representing five percent of global GDP, but concentrated in many of the poorest countries

in the world.

A large literature studies the economics of corruption (see Bardhan’s (1997) early sur-

vey), including theory (dating at least to Mookherjee & Png (1995)), empirical investiga-

tions (e.g., Fredriksson, List & Millimet, 2003), and a growing set of experimental papers.

Both recent theory (e.g., Mishra & Mookerjee, 2013; Dufwenberg & Spagnola, 2015; Felli &

Hortala-Vallve, 2015; Angelucci & Russo, 2017; Basu, Basu & Cordella, 2016) and recent

experimental work (e.g., Serra, 2012; Abbink, Dasgupta, Gangadharan & Jain, 2014) focus

particularly on how enforcement against corrupt Officials interacting with other economic

agents (individuals and firms) can deter corruption. To an extent, this literature is ani-

mated by Basu’s (2012) proposal to exempt bribers from sanctions for corruption and target

Officials / recipients of bribes for their corrupt conduct.

With some notable exceptions, the theoretical literature pays rather little attention to

the potential for moral preferences to play a role in the design of corruption-prevention

strategies. Recent experimental literature (particularly Barr & Serra, 2009; and Bannerjee,

2016) document a moral aversion to bribery among their experimental subjects. Dufwenberg

& Spagnola (2015) show how these preferences can undermine the potential benefits of Basu’s

proposal, providing some support for the Dreze (2012) critique.

My focus in this paper is on perhaps a more subtle moral preference and its implications

for the advent of two different types of corruption, bribery and extortion. Bribery is a
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collusive exchange between and enforcing Official and an Agent who either is not entitled

to a reward that the Official can grant or is guilty of an offense that merits punishment /

prosecution by the Official. In contrast, extortion is the demand for a bribe payment by an

Official from an Agent who is entitled to a reward or is innocent of an offense, in exchange

for awarding the reward or not falsely prosecuting the Agent. The differences between

these two forms of corruption are well-understood, at least since the foundational paper by

Polinsky & Shavell (2001). Because extortion punishes Agents for good behavior and thereby

counters their incentives to earn rewards and/or prevent harm, this form of corruption is

particularly damaging. Bribery, in contrast, reduces Agent incentives for good behavior but,

unlike extortion, does not promote bad behavior. Due to these different incentive properties,

Khalil, Lawaree & Sun (KLY,2010) show that an optimal principal-supervisor-agent contract

will allow bribery but not extortion (see also Yun (2012) and Oak (2015)).

Here, I examine how bribery vs. extortion can be regulated in view of two distinctions

from prior studies. First, I consider a law enforcement setting in which enforcement policy

– including the rates of monitoring and of prosecuting Agents – is chosen by Officials (like

in Mishra, 2002, but unlike KLY and Polinsky & Shavell, 2001).1 As in many examples

in practice, Officials have broad discretion in their duties and the social planner’s ability

to regulate / incentivize their conduct is limited. Indeed, while the focus of fascinating

recent work is on how corruption itself can be regulated (as with Basu’s (2012) proposal,

Dufwenberg & Spagnola (2015) and others), the focus here is on incentives for Officials who

cannot be directly prosecuted for corruption. I thereby sidestep the question of how enforcers

of anti-corruption measures – even those who may be handling reports by whistleblowers (c.f.,

Burlando & Motta, 2016) – may themselves be corrupt (see Mishra, 2002).2

Second, my focus is entirely on how moral attitudes / preferences toward corruption on

the part of Agents and Officials who are parties to corrupt transactions affect the design

and effects of a weak social planner’s enforcement policy.3 While a subset of prior work

1In KLY, Yun (2012) and others, the supervisor alwasy monitors and enforces. In Polinsky & Shavell
(2001), the social planner chooses monitoring rates as well as enforcement policy against corruption itself.

2Mishra (2002) shows how anti-corruption enforcement is undermined by higher level (vertical) corruption.
Unlike Mishra (2002), the setting considered here does not allow for horizontal competition by enforcement
Officials.

3To my knowledge, Kaplow & Shavell (2007) were the first to study how moral preferences can enhance
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allows for some bribery aversion on the part of Agents and Officials, the interest here is in

a differential aversion to extortion. While extortion is well-known to be worse than bribery

in terms of its economic effects (KLY, Polinsky & Shavell, 2001), it is also worse from a

moral perspective. For example, List (2007) documents the differential aversion to a taking

(as with extortion) vs. a giving (as with bribery) in dictator games. Extortion may be

thought of as violating a benchmark norm of rewarding good behavior – in addition to any

moral aversion to accepting bribes for performing Official duties. Norm-based theories of

behavior, including self-signaling of social identity (as in Grossman & van der Weele, 2017;

Dufwenberg & Dufwenberg, 2019; Gneezy, Kajackaite & Sobel, 2019), can therefore drive a

greater aversion to extortion.4

These model distinctions produce the following main result: By optimally limiting Of-

ficials’ enforcement slack – that is, by limiting the number of Officials so that each faces

a relatively large territory of potential offenders – the social planner can completely deter

extortion when (and only when) there is differential extortion aversion (DEA) on the part of

Agents and Officials (taken together). DEA increases the relative cost of extortion – when

prosecuting the innocent – vs. bribery – when prosecuting the guilty. With DEA, Officials

therefore enjoy greater profit when pursuing guilty vs. innocent offenders. The result is a

pecking order in Officials’ chosen enforcement policy: First the Official (she) prosecutes guilty

offenders whenever she identifies them with monitoring. Second, she increases monitoring

so that she can find more guilty offenders to prosecute. And third, if she has exhausted

all prospect for increasing monitoring (because the monitoring rate equals one), then she

prosecutes the innocent with extortion. The social planner optimally exploits this pecking

order by limiting the number of Officials so that each Official’s cost of effort in enforcement

(per potential offender / Agent) is sufficiently high that the third (extortion) component

of enforcement policy is ruled out. Because extortion is counter-productive – obstructing

efficiency in law enforcement, showing how virtue can help lower costs of enforcement effort needed to
provide incentives for harm-preventing behavior. More recently, Innes (2017) studies how lie aversion can
improve efficiency in self-reporting enforcement regimes. Neither paper examines how moral preferences
toward corruption affect enforcement in corrupt environments.

4In recent experiments, I find direct evidence for differential extortion aversion (DEA) when extortion is
distinguished from bribery in either of two ways: (1) when extortion punishes good behavior, while bribery
punishes bad behavior, and (2) when extortion is a demand by an Official, whereas bribery is an offer by an
Agent.
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Agent incentives – and because additional Officials are costly to employ, the social planner

optimally pursues the slack-limiting approach that completely deters all extortion.

Section 2 below describes the model and Sections 3-4 characterize the Agent’s choice

problem and outcomes in the downstream bribery game. Sections 5-6 provide the main

analysis, characterizing the Official’s choice of enforcement policy and how the social planner

optimally mediates this choice with the selection of a monitoring wage and the number of

enforcement agents. Section 7 considers extensions, and Section 8 concludes.

2 The Model

We consider a simple model to highlight the distinction between extortion and bribery and

to help understand how an aversion to these phenomena affects outcomes and social welfare.

In the model, there are (1) Agents / Firms / Potential Offenders (he) who engage in

effort to prevent harmful accidents / offenses / violations, (2) Officials (she) who monitor

offenses and launch cases / prosecutions, and (3) a utilitarian social planner (it) that chooses

the number of enforcement Officials and a monitoring wage in order to maximize expected

economic surplus.

Agents. Let x = 1 represent an adverse event that causes harm d, and x = 0 the event

of no harm. x = 1 occurs with endogenous probability p ∈ (0, 1). M identical risk neutral

Agents each exert effort e at cost e. Effort reduces the risk of harm, p = p(e), where p′ < 0

(effort reduces the risk of a violation), p′′ > 0, and we assume the usual inada conditions to

ensure an interior effort choice, e ∈ (0, e), e > 0. Effort is private information to the Agent.

Officials. With endogenous probability q, the event x ∈ {0, 1}, is monitored and observed

by an Official who is charged with reporting whether the event occurred (r = 1) or not

(r = 0). An event that is monitored and reported produces a sanction to the Agent of

R > 0. 5 Before the Official can report an offense (r = 1), she must launch a case by

threatening / indicating that an enforcement action may be made against the Agent. When

an Agent is monitored, a case is launched with endogenous probability δx in event x ∈ {0, 1}.
5For simplicity, we take the sanction R to be exogenous. The extensions Section discusses the choice of

R.
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Officials choose the enforcement policy, (q, δ0, δ1) ∈ [0, 1] x [0, 1] x [0, 1], in order to maximize

their monetary-equivalent net expected benefit. The social planner does not observe x, rather

only the report r; the Agent cannot fight an Official’s report.

Officials may obtain two forms of compensation, beyond bribes received in the course of

their enforcement: (1) a fixed salary that is irrelevant to the calculus of the utilitarian social

planner and (2) a payment w ≥ 0 per monitored event, paid regardless of whether an offense

is reported (r = 1) or not (r = 0). A positive monitoring wage requires that the social

planner observe the true number of monitored offenders by, for example, eliciting truthful

reports of q from each Official. For the moment, we assume that this process is costless; in

the extensions Section, we consider positive costs of eliciting truthful reports of q that need

not be borne if w = 0. For simplicity, we assume that there is no extra bounty paid for

reported offenses (r = 1). 6

Each risk neutral Official bears costs of time and effort T in monitoring and enforcing.

Each Official has territory m = M/n (c.f., the number of firms / plants / Agents in the

Official’s assigned universe), where M = total number of potential offenders / Agents and

n = Total number of enforcement Officials employed by the social planner. For each Agent

that is monitored, the Official spends time t, plus time in launching a case. A case can be

launched only if the Official has monitored the Agent. Knowing whether the event occurred

or not (x ∈ {0, 1}), the Official launches a case with probability δx ∈ [0, 1] and must spend

time vx when doing so. The vx time costs are distinct from the moral aversion costs described

below. Pursuing a case against an innocent Agent (x = 0) leads to at least the same or higher

time costs as the encounter is adversarial (Khalil et al., 2010), v0 ≥ v1. An Official’s expected

time investment to monitor and enforce over her territory m is:

T = mq{t+ δ1p(e)v1 + δ0(1− p(e))v0} (1)

6A bounty can deter bribery but encourage extortion (Khalil et al., 2010). Absent moral preferences
against false reports of offenses, a bounty will promote false reports and increase an Official’s incentive to
prosecute innocent subjects. We focus on a form of moral preference, an aversion to bribery and extortion,
that is separate and distinct from costs of false reports. For clarity, we therefore sidestep the question of
whether and how to exploit bounties. Bounties and moral / forging costs of false reports are discussed in
the extensions section.
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the total number of inspections, mq, times the time per inspection in monitoring (t) and

launching cases against guilty Agents (x = 1, probability p(e)δ1, time per prosecution v1)

and innocent Agents (x = 0, probability (1−p(e))δ0, time per prosecution v0). Each Official

(i) is small in the overall market of offenses, so that Agent effort e is parametric to Officials

and inferred (not observed) from the game; and (ii) engages in a sufficiently large number of

inspections that, approximately, the Law of Large Numbers can be applied to the required

time investments, as in equation (1).

The Official’s monetary-equivalent cost of her time investment is k(T ), where k′ > 0

and k′′ > 0 (time investments are increasingly costly); k′(0) = 0 (marginal enforcement is

costless); and to ensure that Officials are costly at the margin, d ln k′/d ln T ≤ 1. 7

The model of enforcement costs has other interpretations. For example, suppose one

thinks of Officials taking applications for a license to engage in some activity (e.g., television

license, building permit, business venture, etc.). There is a requirement for the license that

the applying Agent / firm is compliant with standards and regulations. Non-compliance

(x = 1) occurs with probability p(e); d is the harm from awarding a license to a non-compliant

Agent; t is the extra time required for an investigation by the Official that determines

compliance; absent an investigation, the Official is obligated to award the license; m is the

pace of applications (with m = M/n, M = total number of applications overall); and vx is

the hassle time of a negotiation transpiring after a first-pass decision not to award the license

in state x.

Alternately, as a metaphor, suppose one thinks of a policeman stationed at an intersec-

tion observing x for all potential offenders crossing the intersection (e.g., going through a

stoplight). When monitoring, the Official has a policy of stopping guilty crossers (x = 1)

with probability qδ1 and innocent crossers (x = 0) with probability qδ0. The time required

at the intersection is v1 for each guilty offender pulled over and v0 for each innocent offender.

Average time in enforcement is then T as described in equation (1) where t = time required

7The regularity restriction requires that there be a fixed cost of an Official, k(0) > 0. We assume that an
Official can avoid this cost only by foregoing employment as an Official. The social planner can costlessly
motivate employment by paying a fixed salary that partly or entirely covers the cost k(0).
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to monitor each person crossing the intersection.

Bribery and Extortion. If monitoring occurs and a case is launched, the Agent and

the Official can engage in a corrupt exchange, where the Agent pays the Official a bribe

in exchange for reporting that the event has not occurred (r = 0). In the paper, we are

primarily interested in the distinction between bribes in the two cases:

Bribery is said to occur when x = 1 and a bribe is paid for the report of r = 0.

Extortion is said to occur when x = 0 and a bribe is paid for the report of r = 0.

Bribery occurs when the Official is paid to falsely report no adverse event to the Agent’s

benefit. Extortion occurs when the Official extracts payment from the Agent for a truthful

report of no adverse event. As elucidated in Khalil et al. (2010), this distinction implies

that bribery is collusive whereas extortion is adversarial. As we will see in a moment,

extortion must therefore be initiated by the Official whereas bribery can be initiated by

the Agent. A companion paper studies experiments that distinguish between bribery and

extortion on these dimensions, identifying a differential aversion to extortion vs. bribery

among experimantal participants. In this paper, we model these moral costs in order to

understand their social benefits.

Bribery Aversion Costs. Both forms of bribery can be costly to both players. Here,

we are not interested in potential direct costs of bribery – of discovery and prosecution of

corruption. Rather, we focus on moral costs, implicitly assuming that the risk of prosecution

for corruption is zero. 8 The moral costs may be due to the illegality of the transaction

and/or the moral transgression associated with violating norms of truthful, legal and virtuous

behavior. In the case of extortion, costs may also include “outrage costs” for the Agent who

is forced to pay up despite no adverse event (Dufwenberg & Spagnola, 2015). In addition,

as we will see, extortion requires an adversarial demand by the Official vs. an offer from the

Agent under bribery; the former may create a psychic cost to both parties.

8There is a growing literature on enforcement against corrupt Officials and those who bribe them, in-
cluding the role of whistleblowers. See, for example, Dufwenberg & Spagnola (2015), Oak (2015), Mishra &
Mookherjee (2013), Felli & Hortala-Vallve (2015), Angelucci & Russo (2017), Basu, Basu & Cordella (2016).
We sidestep these issues entirely in order to focus on effects of a moral aversion to corruption on outcomes.
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Formally, let ax be the Agent’s moral cost of a bribe in event x ∈ {0, 1} and sx the

Official’s moral cost of a bribe. The total cost will be denoted cx = ax + sx. We assume

that (1) c1 is drawn from a density / distribution g(c1)/g(c1) on support [c1, c1], 0 ≤ c1 < c1,

and (2) c0 is no lower than c1, allowing for a differential (greater) aversion to extortion vs.

bribery:

c0 = c1 + ε (2)

ε is drawn from the conditional density / distribution h(ε; c1)/H(ε; c1) on support [0, ε],

ε > 0. To avoid uninteresting cases of both complete and zero bribery deterrence, we assume

c1 < R < c1. In addition, to ensure that extortion is sometimes deterred, but not always,

we assume: (0 <)R− c1 < ε.

The Nature of Moral Costs. In this model, there are moral costs of bribes (c1) and

differential costs of extortion that take two forms: (1) Higher moral costs of extracting

bribes from innocent vs. guilty offenders, c0 − c1 = ε > 0; and (2) higher time costs of

launching a case against an innocent vs. guilty offender due to a more adversarial process,

v0 − v1 > 0.

To understand effects of bribery aversion, we consider three cases:

(1) No Bribery Aversion At All: c1 = c0 − c1 = v0 − v1 = 0.

(2) Bribery Aversion but No Differential Extortion Aversion: c1 ∈ [c1, c1], c0 − c1 =

v0 − v1 = 0.

(3) Differential Extortion Aversion (DEA): c1 ∈ [c1, c1], c0 = c1 + ε, ε ∈ [ε, ε], v0− v1 > 0.

Our main interest is in the comparison of situation (3) to situation (2). Differential

extortion aversion (DEA) will be seen to affect outcomes via two channels: (i) ex-post fines

/ sanctions to Agents, and (ii) enforcement policy decisions of Officials.

The Game. The game occurs in the following sequence and is solved by backward induc-

tion (subgame perfection):

8



Preliminaries.

Stage 1. The utilitarian (risk neutral) social planner determines the number of enforce-

ment agents n and w ≥ 0, a monetary reward to each enforcer for each monitored Agent.

Stage 2. n enforcement Officials each determine their enforcement policy, (q, δ0, δ1), and

the M Agents each choose effort e.

Stage 3. Monitoring occurs with probability q. For each monitored Agent, the monitoring

Official observes x ∈ {0, 1} and the following Stages unfold. If an Agent is not monitored

the game ends.

Stage 4. The Official launches a case against the monitored Agent with probability δx.

If no case is launched, the game ends.

Stage 5. Aversion costs, c1 ∈ [c1, c1], c0 = c1 + ε, and ε ∈ [ε, ε], are drawn / learned by

Agent and Official.

The Bribery Game.

Stage 6A. The Official either initiates a bribe negotiation or not. If a bribe is initiated,

the game proceeds to Stage 7. If not, the game proceeds to Stage 6B.

Stage 6B. The Agent either initiates a bribe negotiation or not. If not, the game proceeds

to Stage 8.

Stage 7. The Agent and Official bargain over the bribe. Agent bargaining power of

α ∈ (0, 1) allocates (Agent and Official) gains from the bribe transaction G to the Agent

(αG) and Official ((1− α)G). α is fixed and known throughout. 9

Stage 8. The Official makes a report, r ∈ {0, 1}.

Stage 9. Sanctions are levied according to the report (sanction of R if r = 1) and agreed

bribes are exchanged.

9The bargaining outcome can represent a solution from the Nash game (equal split), a unanimity bar-
gaining game with discounting of delayed payoffs and a known order of play (e.g., Chatterjee and Sabourian
2000), or an alternating offers game with an exogenous probability of breakdown (Binmore, Rubinstein, and
Wolinsky 1986).
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Our ordering (Stage 2 in particular) provides a simple way for Officials to consider eco-

nomic tradeoffs between investing time to prosecuting offenders, when they are monitored,

vs. monitoring and prosecuting others. We also make the following Assumptions:

A1. Tie-Breaking. (i) If indifferent between initiating / agreeing to a bribe or not, the

Official or Agent does not initiate / agree. (ii) If indifferent in Stage 8 between reporting a

truth, r = x, or not, the Official reports the truth.

A2. Commitment. Bribe negotiations take place with a commitment (a) by the Official

to report r = 0 if negotiations succeed and to report r = 1 if they fail, and (b) by the Agent

to pay the agreed bribe if negotiations succeed.

We employ Assumption A1 to capture costs of initiating bribes and marginal costs of

lies, without adding notational clutter or additional moral preferences.

While the game is otherwise solved by backward induction, we make bribe agreements and

extortion threats credible in the simplest possible way by committing Officials and Agents

as described in A2. In the case of an offense (x = 1), an absence of commitment produces a

guilty report regardless, unraveling any attempt at a bribe negotiation. In the case of no event

(x = 0), an absence of commitment produces a truthful report in Stage 8 (r = 0), regardless

of whether a bribe transaction is completed. Anticipating this outcome, the Agent would

never agree to an extortion demand. Commitment makes bribes and extortion credible. 10

To frame the analysis, we begin with the Agent’s effort choice. The main objective of

the social planner is to provide appropriate incentives for Agent effort, constrained by the

incentives of Officials and the Agents’ hidden information.

3 The Agent’s Effort Choice

Let E(Fx) be the expected total cost to the Agent when event x ∈ {0, 1} occurs and a case is

launched by the Official. We will refer to these F costs as fines that include any government

sanction R, any bribes paid, and the Agent’s own moral cost of a bribe transaction. Defining

10Khalil et al. (2010) make extortion credible in a more elegant model with soft and hard information. In
defense of our expedient assumption, bribes inherently involve a form of commitment. More on commitment.
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qx = qδx as the probability that a case is launched when event x occurs, the Agent chooses

effort e to minimize the following:

mine e+ p(e)q1E(F1) + (1− p(e))q0E(F0) = e+ p(e)[q1E(F1)− q0E(F0)] + q0E(F0) (3)

i.e., the cost of effort (e) plus the expected fines that will be paid in the cases of an offense

(x = 1) and no offense (x = 0). The Agent’s effort depends upon the difference in average

expected fines, S ≡ q1E(F1)− q0E(F0):

e = e∗(S) : 1 + p′(e)S = 0 (4)

In a first-best, e = e∗(d) = e∗∗∗. Here, extortion raises penalties to the Agent when no

offense has occurred (F0 > 0) and thereby reduces Agent incentives for effort.

4 The Bribery Game

We turn first to the bribery game in Stages 6-8, where α, c0, c1, and x ∈ {0, 1} are parameters.

4.1 The Case of No Offense (x=0)

Stage 8. If a bribe negotiation is initiated in Stage 6A, but a bribe is not agreed, then r = 1

(by Assumption A2). Otherwise, r = 0 (by A1).

Stage 7. If a bribe negotiation is initiated by the Official in Stage 6A, failure to agree on a

bribe in Stage 7 leads to r = 1 (Stage 8) and the sanction R to the Agent. The corresponding

two party gain to a successful bribe agreement is G = R − c0, the saved cost to the Agent

of no agreement (R) less the joint moral cost of a bribe (c0). If R − c0 ≥ 0, then this gain

is allocated to the two parties in proportion to the Agent’s relative bargaining power α,

producing a total monetary equivalent sanction to the Agent equal to

F0 = c0 + (1− α)(R− c0) (5)
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the cost of the bribe, b = s0 + (1− α)(R− c0), plus the Agent’s monetary equivalent moral

cost, a0. The associated not benefit to the Agent, relative to no agreement (when r = 1 and

the Agent faces sanction R) is R − F0 = α(R − c0). The Official obtains the bribe, less her

moral cost, for net benefit O0:

O0 = b− s0 = (1− α)(R− c0) (6)

If the net gain is negative, G = R− c0 ≤ 0, then no agreement is made.

Stage 6. If the Official does not initiate a bribe negotiation in Stage 6A, the Agent has no

incentive to do so in Stage 6B because no bribe leads to no report (r = 0) and no sanction in

Stage 8. If R− c0 > 0, the Official will therefore initiate a bribe negotiation in Stage 6A in

order to obtain her share of the potential gains, (1− α)(R− c0) > 0; in this case, extortion

occurs.

4.2 The Case of An Offense (x=1)

Stage 8. If a bribe is agreed (from Stages 6-7), then r = 0. Otherwise (by A1 and A2),

r = 1.

Stage 7. If the two party gain from a bribe transaction is positive, G = R− c1 > 0, then the

bargaining game produces a bribe that allocates the gain to the two players as in the case

of x = 0. The Agent faces the fine, F1 = c1 + (1−α)(R− c1), for net benefit α(R− c1), and

the Official obtains the benefit, O1 = b− s1 = (1− α)(R− c1). If the two party gain from a

bribe is negative (R− c1 ≤ 0), no bribe can be agreed.

Stage 6. In Stage 6B, if the Official has not initiated a bribe in Stage 6A, the Agent initiates

a bribe provided there is a positive two party gain from an agreement, R − c1 > 0. In this

case, by Assumption A1, the Official does not initiate the bribe in Stage 6A and waits for

the Agent to do so in Stage 6B. If R− c1 ≤ 0, no bribe is initiated.
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4.3 Agent Fines, Official Benefits, and Agent Effort Incentives

Table 1 summarizes fines to the Agent and benefits to the Official that result from the

Bribery Game (Stages 6-8). Using the table, we can conduct a preliminary examination of

how fines provide precautionary effort incentives to Agents in the three moral cost situations

indicated above.

No Bribe Aversion. In this situation, c0 = c1 = 0 and we always have bribes (x = 1) and

extortion (x = 0), with fines to Agents equal to (1− α)R (Table 1, case (c)), and no motive

for differential enforcement, q1 = q0. The difference in average expected fines, the driver of

effort incentives, is therefore: q1E(F1) − q0E(F0) = 0. Agents have zero incentive to exert

effort.

Bribery Aversion but No Differential Extortion Aversion. In this situation, c0 − c1 =

v0 − v1 = 0, but c1 ∈ [c1, c1] is positive. From Table 1, with c1 < R < c1, average benefits to

the Official are invariant to the event x,

E[O0] =

∫ R

c1

(1− α)(R− c1)g(c1)dc1 = E[O1] (7)

Without differential extortion aversion (DEA), enforcement policy does not depend upon

the presence or absence of an offense, q0 = q1 = qδ. However, fines are no longer invariant x:

E[F0] =

∫ R

c1

[c1 + (1− α)(R− c1)]g(c1)dc1 , E[F1] = E[F0] + (1−G(R))R (8)

Here, effort incentives are positive: q1E(F1) − q0E(F0) = qδ(1 − G(R))R > 0. Bribery

aversion prevents bribes when the aversion is sufficiently large ( c1 ≥ R), enabling statutory

fines R to do their job in deterring offenses.

Differential Extortion Aversion. Differential extortion aversion can motivate differential

enforcement policy in two ways: (i) by raising the Official’s time costs of launching a case

against innocent vs. guilty offenders, v0 > v1 > 0, and (ii) by affording Officials a greater

net benefit from enforcement against the guilty:
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E[O1]− E[O0] =

∫ R

c1

[(1−H(R− c1; c1))(1− α)(R− c1) (9)

+
∫ R−c1
0

(1− α)εh(ε; c1)dε]g(c1)dc1 > 0

where we exploit the assumptions that bribery is not completely deterred and extortion is

sometimes differentially deterred, 0 < R− c1 < ε.

Payoffs / benefits to the Official from the bribery game are lower when the overall aversion

to a bribe cx, is higher. Differnetial extortion aversion (DEA) leads to higher aversion costs

when offenders are innocent (x = 0) than when they are guilty (x = 1), c0 > c1. With lower

benefits (E(O0) < E(O1)) and higher costs (v0 > v1), the Official gains less from extorting

(by launching a case against the innocent) than from prosecuting the guilty.

Turning to fines / sanctions faced by Agents, Table 1 implies two competing effects of

differential extortion aversion (DEA), relative to the case of no DEA above: (i) When the

difference is sufficiently large (case (b), with c0 ≥ R > c1), bribery can occur with guilty

offenders (x = 1, c1 < R) even though extortion is deterred for innocent offenders (c0 > R).

Incentives for Agents to exert effort to avoid an offense are thereby improved. (ii) When

the difference is sufficiently small (case (c), with R > c0 > c1), both extortion and bribery

occur and, because costs are higher under extortion (c0 > c1), sanctions to Agents are also

higher. Incentives for Agents to exert effort are worsened by the higher costs of extortion.

Under plausible conditions (Result 4 below), the first effect dominates: given that the Agent

is monitored and prosecuted, DEA improves Agent incentives from fines.

We summarize a few salient results as follows:

Result 1. Extortionate bribes (when x = 0) are initiated by the Official, whereas non-

extortionate bribes (when x = 1) are initiated by the Agent.

Result 2. A complete absence of bribery aversion leads to zero incentive for Agents to

exert effort that reduces the risk that an offense occurring.
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Result 3. Bribery aversion, without any differential extortion aversion, produces posi-

tive Agent incentives for precautionary effort, improving incentives relative to the complete

absence of bribery aversion (Result 2).

Result 4. With differential extortion aversion (DEA): (i) the Official’s net benefit from

prosecuting monitored guilty offenders, E(O1), is greater than from prosecuting innocent

Agents, E(O0); and (ii) average net Agent fines E(F1) − E(F0), are higher than without

DEA if (see Appendix):11

α ≤ (1−H(R− c1; c1))R/(R− c1) and Hc1(ε; c1) ≤ 0 (10)

Proving crisp results on the effect of differential extortion aversion requires building upon

the foregoing to describe the enforcement decisions of Officials and, in turn, how this affects

choices of the utilitarian social planner.

5 The Enforcement Choices of Officials (Stage 2)

For each Official, Agent effort choices are parametric and she maximizes expected net benefits

by choice of the enforcement probabilities, (q, δ0, δ1), where q is the monitoring probability

and δx is the probability of launching a case in event x ∈ {0, 1}:

max{q,δ0,δ1} mq{E(O1)δ1p(e) + E(O0)δ0(1− p(e)) + w} (11)

−k[mq(t+ δ1p(e)v1 + δ0(1− p(e))v0)] s.t. 0 ≤ q ≤ 1, 0 ≤ δx ≤ 1, x ∈ {0, 1}

where m = M/n = an individual Official’s territory (set of potential offenders that can be

11The first restriction in equation (10) gives an upper bound on the Agent bargaining power α so that the
Agent’s share of differential extortion costs is limited; this restriction will hold, for example, if the probability
of extortion with the minimum level of bribe aversion is no higher than 50 percent and α is not higher than
one half. The second restriction requires that higher bribery aversion c1 is not associated with reduced DEA.

15



monitored). For each of the m potential offenders that an Official can monitor, the first

set of terms measures exepected benefits to the Official. A guilty offender (x = 1) arrives

with probability p(e) and is monitored and prosecuted by the Official with probability qδ1;

each prosecution produces a net benefit of E(O1) for the Official. Similarly, an innocent

offender (x = 0) arrives with complimentary probability (1 − p(e)) and is monitored and

prosecuted with probability qδ0, with each prosecution yielding a benefit of E(O0). Each

monitored event can also yeild the wage w ≥ 0. The second term in (11) measures the

Official’s total cost of time in enforcement, including the fixed time per inspection (t ≥ 0)

and the average time expended in launching cases / prosecuting guilty offenders (δ1p(e)v1)

and innocent offenders (δ0p(e)v0).

First order necessary conditions for a solution to problem (11) are:

q : Hq = E(O1)δ1p(e) + E(O0)δ0(1− p(e)) + w − k′()(t+ δ1p(e)v1 + δ0(1− p(e))v0)

= δ1p(e)H1 + δ0(1− p(e))H0 + (w − k′()t)


≥ 0 ifq = 1

= 0 ifq ∈ (0, 1)

≤ 0 ifq = 0

(12)

δx, x ∈ {0, 1} : Hx = E(Ox)− k′()vx


≥ 0 ifδx = 1

= 0 ifδx ∈ (0, 1)

≤ 0 ifδx = 0

(13)

We first note (from the definition of Hx in eq. (13)):

Observation 1. With differential extortion aversion (E(01) > E(O0) and v1 < v0), incen-

tives for the Official to launch cases against the guilty (H1) are greater than to do so against

the innocent (H0): H0 < H1.

To characterize a solution to the Official’s problem (11), we impose three conditions that,
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in a moment, will be shown to hold under any optimal policy of the social planner:

(R1) w < (E(O1)/v1)t.

(R2) Z∗ ≡ w + Z > 0, where Z ≡ p(e)[E(O1)− (E(O0)v1/v0)]− (E(O0)t/v0).

(R3) m > m : E(O0)− k′(m(t+ p(e)v1 + (1− p(e))v0))v0 = 0.

The first (R1) condition requires that the monitoring wage is not so large that the Official

faces no cost (or a benefit) of time in monitoring. The second (R2) condition places a lower

bound on monitoring incentives; for small t (time per inspection), this condition holds with

a zero monitoring wage, w = 0; for large t (implying Z < 0), this condition may require a

positive monitoring wage, but not one that violates (R1):

w ≈ −Z < E(O0)t/v0 < E(O1)t/v1 (14)

R2 ensures that the Official prefers to substitute monitoring (q) for extortion (δ0), rather

than the other way around. For example, if t (the fixed time cost of monitoring an Agent)

is high, one might expect the Official to prosecute everyone she monitors (δ1 = δ0 = 1).

Condition R2 implicitly counters such an incentive by prescribing a minimum level of the

monitoring subsidy w. The third condition R3 restricts the number of enforcement officials

not to be so large as to produce enforcement against everyone (not q = 1 = δ1 = δ0).

Result 5. Assume R1-R3 hold. A solution to (11) takes one of three forms:

Case 1. q = 1 = δ1 and δ0 ∈ (0, 1):

E(O0)− k′(m(t+ p(e)v1 + (1− p(e))δ0v0))v0 = 0↔ k′(m(t+ p(e)v1)) < E(O0)/v0 (15)

Case 2. q = 1 = δ1 and δ0 = 0:

E(O0)/v0 ≤ k′(m(t+ p(e)v1)) ≤ E(O1)/v1 (16)
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Case 3. δ0 = 0, δ1 = 1 and q ∈ (0, 1):

k′(mq(t+ p(e)v1)) = E(O1)/v1 ↔ k′(m(t+ p(e)v1)) > E(O1)/v1 (17)

Proof of Result 5. We begin with three Observations:

Observation I. A solution to (11) does not stipulate the policy q = δ0 = δ1 = 1. Proof:

By R3 and k′′ > 0, q = δ0 = δ1 = 1 implies H0 < 0, implying the contradiction, δ0 = 0 (by

(13)).

Observation II. δ1 = 1 in a solution to (11). Proof: If not, δ1 < 1. Therefore, H1 ≤ 0 (eq.

(12b)), k′() ≥ E(O1)/v1 (H1 ≤ 0), H0 < 0 (Observation 1 and H1 ≤ 0), and (using R1):

Hq ≤ w − (E(O1)/v1) < 0 (18)

By (18) and (12), q = 0. But, with k′(0) = 0, H1 > H0 > 0 when q = 0, implying

δ1 = δ0 = 1 (equation (13)), a contradiction.

Observation III. (a) If δ0 > 0, then q = 1. Hence, (b) if q < 1, then δ0 = 0. Proof: (a)

With δ0 > 0, H0 ≥ 0 (eq. (13)), implying k′ ≤ E(O0)/v0 and Hq ≥ Z∗ > 0 (from (12), R2,

and Observation II). Hence, by (12), q=1. (b) follows by induction.

Observations II-III imply the three possible cases: (1) δ0 > 0, δ1 = 1 = q; (2) δ1 = 1 = q

and δ0 = 0; and (3) δ1 = 1, q < 1, and δ0 = 0. By R3, case (1) cannot stipulate δ0 = 1

(m ≥ m, Observation I). We therefore have the three possible cases defined in Result 5.

Figure 1 depicts the Official’s optimal enforcement policy as described in Result 5. Result

5 reflects a pecking order in the Official’s enforcement investments. First, the Official enforces

against guilty offenders whenever they are discovered (δ1 = 1). Thhis is the purpose of

monitoring and delivers the highest payoff from prosecution (with E(O1) > E(O0) and

v1 < v0). Second, the Official invests in monitoring (q) in order to enforce against the guilty.
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And third, if there is sufficient slack in the Official’s time budget, she will also enforce against

the innocent (with δ0 > 0).

Slack rises as the Official’s territory m becomes smaller, with more Officials hired. The

higher is m, the more costly it is for the Official to monitor and prosecute each offender

(k′′ > 0). While extortion aversion makes it more profitable to prosecute the guilty first

(δ1 = 1), higher m reduces the enforcement slack available to the Official to also prosecute

the innocent. As a result, higher m produces less extortion, indeed no extortion at all beyond

a point (δ0 = 0).

For the Official, Agent effort e is parametric. However, as the social planner’s policy (m)

varies, enforcement policy also varies, which in turn alters Agent effort. Indeed, this is the

point of enforcement. From the baseline (fixed Agent effort) characterization of the Official’s

enforcement policy (Figure 1), one can define equilibrium effort outcomes, e∗∗(m). Under a

mild regularity restriction (ensuring stability of the effort choice), the decline in Agent effort

resulting from enforcement policy on both sides of case 2 leads to less enforcement slack (see

Figure 2). 12 As a result, equilibrium (constrained optimal) enforcement policy, accounting

for Agent effort responses, is described by the dotted lines in Figure 1 – lower δ0 to the left

of case 2 and lower q to the right.

6 Social Planner’s Policy Choices (Stage 1)

Returning now to our premises R1-R2, we need to show that the corresponding bounds

on the social planner’s choice of the monitoring wage w are indeed optimal as claimed. We

note that, in any optimum, greater Agent effort incentives cannot be achieved at the same or

lower cost (subject to the incentive compatibility and feasibility constraints in eq.s (11)-(13);

12Consider case 3 and define the enforcement outcome from eq. (17) as q∗(m, e) < 1. The associated effort
outcome e∗∗(m) in Figure 2 (to the right of case 2) is the solution to:
e∗∗(m) : J(m, e) ≡ e− e∗(q∗(m, e)E(F1)) = 0

Stability of effort requires that Je = 1 − (∂e∗/∂q)(∂q∗/∂e)E(F1) > 0. Sufficient for Je > 0 is sufficiently
strong curvature in effort effects on offense rates: (dlnp′/dlne) − (dlnp/dlne) ≤ 0. With this assumption,
de∗∗/dm =s (∂e∗/∂q)(∂q∗/∂m) (Figure 2), where =s denotes equals in sign, ∂e∗/∂q > 0 and ∂q∗/∂m < 0.
Hence, with q∗∗(m) ≡ q∗(m, e∗∗(m)), we have
dq∗∗/dm = (∂q∗/∂m) + (∂q∗/∂e)(de∗∗/dm) < ∂q∗/∂m) (Figure 1)

where ∂q∗/∂e > 0 and de∗∗/dm < 0.
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conversely, a given Agent effort incentive cannot be achieved at lower cost.

Enforcement costs, which we denote by A, encompass the Official’s time in enforcement

and any counted (monetary equivalent moral) costs of bribes, which we denote by E(Bx) in

event x. 13

A = nk[(M/n)q[t+ δ1p(e)v1 + δ0(1− p(e))v0]] + ηB, (19)

where B ≡Mq[δ1p(e)E(B1)+δ0(1−p(e))E(B0)], η = 0 if bribe costs are elicit (not counted)

and η = 1 otherwise.

Toward a contradiction, consider violations of R1 or R2:

Observation 2. (a) If Z∗ < 0 in an optimum (a violation of R2), then δ0 = δ1 = 1 > q.

(b) If w ≥ (E(O1)/v1)t in an optimum (a violation of R1), then δ0 = 0 and δ1 < 1. 14

Whenever R1 or R2 is violated, we can define a parallel policy consistent with Result 5

(satisfying R1 and R2), (q′,m′, n′), such that effort is the same or higher and costs are lower:

(q′,m′, n′) : q′ = qδ1 = q∗(m′, e∗∗(m′)) (20)

Result 6. If either R1 or R2 is violated in an optimum, then government policy (w, n)

can be revised to satisfy R1 and R2 and produce a case 3 outcome with lower cost (A) and

the same Agent effort.

If R1 is violated (with w too high) then in the case of imperfect monitoring (q < 1, case

3 of Result 5), Officials substitute the subsidized monitoring (higher q) for launching cases

against the guilty (lower δ1). This substitution is inefficient. Costs can be saved, without

sacrificing Agent incentives, by raising δ1, so that guilty offenders are always sanctioned, and

lowering monitoring rates in tandem. Officials can be motivated to do so by a lowering of

13The moral costs of bribes, c0 and c1, might be considered elicit and, therefore, irrelevant to the social
planner’s choices. We remain agnostic on whether or not these costs should be counted.

14The Appendix provides proofs of Observation 2, Result 6 and Result 7.
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the monitoring wage w so that R1 is no longer violated.

If R2 is violated (with w too low), then again in cases of imperfect monitoring (q < 1),

Officials substitute prosecution of the innocent (δ0 = 1) for more monitoring (q). This

substitution is also inefficient, deterring Agent effort in two ways: inducing positive rates

of extortion (δ0 = 1) and reducing rates of enforcement against guilty offenders (lower q).

Agent incentives can be improved without raising costs by raising the monitoring subsidy so

as to deter extortion and increase monitoring.

Last (but not least) we follow similar logic to establish:

Result 7. In an optimum, δ0 = 0, δ1 = 1, and q ∈ (0, 1] to satisfy equation (17) (case 3

of Result 5) with e = e∗∗(m).

As the social planner raises the number of Officials from a high (case 3) level – and

thereby reduces each Official’s territory m – it achieves increased incentives for Agent effort

(Figure 2). However, beyond a point, the increased penetration of Officials has no additional

effect on Agent effort because monitoring rates are already at their maximum (q = 1) and

prosecution rates already maximize possible Agent incentives by launching cases only and

always against guilty offenders (δ1 = 1) and never against innocent ones (δ0 = 0). This is the

case 2 region of m territories depicted in Figures 1 and 2 (and defined in Result 5). Matters

get worse if the social planner increases enforcement slack by adding yet more enforcement

Officials with correspondingly small m territories in the case 1 range; here, extortion occurs

and Agent effort incentives decline. Because overall costs of enforcement rise as more Officials

are employed, the social planner can always do better with larger territories (higher m) that

achieve the same or higher Agent effort levels at lower cost (case 3).

From Result 7, we know that an optimum is always defined by a case 3 situation in

which there is a tradeoff between the enforcement cost savings and reduced Agent incentives

associated with fewer Officials (and larger m territories). However, this calculus need not

always produce the standard under-deterrence result from the law enforcement literature.

Agent effort may in principle be lower or higher than the first-best effort e∗∗∗ that equates

the Agent’s direct cost of marginal effort with its marginal benefit in lowering the expected
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damage from an offense: 1 + p′(e∗∗∗)d = 0. The reason is that higher Agent effort has the

additional benefit of lowering the costs of bribes (E(B1)) and of prosecuting offenders (v1).

7 Extensions

7.1 Costs of Compensated Monitoring

We have so far assumed that a positive monitoring wage, w > 0, is costless. From above,

a positive wage is required to implement an optimum when Z < 0 (as defined in condition

R2). If there is a zero wage (w = 0) and Z < 0, then Officials extort as much as they

bribe (δ0 = δ1 = 1 from Observation 2). Only a positive wage, w = −Z > 0 – if costlessly

implemented – restores the constrained efficient solution of Results 5 and 7.

Suppose, however, that a positive wage elicits fraudulent claims from Officials that they

monitor more than they actually do, in order to claim the wage subsidy. If so, then the

reported q will equal one, regardless of the actual q, and the wage will have no salutary

effect in implementing the desired optimum.

To prevent this outcome, the social planner can implement documentation requirements

with intensity β > 0. Higher documentation intensity β produces a higher fixed time cost

for each Official of D(β) (D(0) ≥ 0, D′(β) > 0) and a higher per-unit cost of a fraudulent

claim d(β) (d(0) = 0, d′ > 0). An Offical’s time investment when reporting q′ with actual

monitoring rate q under the putative equation (17) optimum will then be:15

T = D(β) +m(q′ − q)d(β) +mq(t+ p(e)v1) (21)

β must be set sufficiently high that the marginal cost of fraud (q′ > q) is not lower than the

benefit in garnering the extra wage:

15Throughout this discussion, we assume that a zero wage (w = 0) produces Z < 0 in the case 3 optimum
described in equation (17) / Result 5.
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w = −Z ≤ k′(T )d(β) (22)

where q′ = q and e = e∗(qE(F1)). We note that a higher wage requires a higher level of

β – that is, higher costs of enforcement in order to support an enforcement optimum.16

Moreover, with documentation requiring positive fixed costs (D(β) > 0 for β > 0), there

are efficiency benefits of avoiding a positive wage altogether. We return to this point when

considering bounties below.

With documentation costs and Z < 0, the social planner has a choice between (i) avoiding

documentation altogether by setting w = 0, eliciting extortion (δ0 = 1), and deterring

offenses to the extent that expected fines are higher for the guilty (E(F1) − E(F0) > 0 as

in Result 4), and alternately, (ii) incurring documentation costs so as to support a positive

wage, w = −Z > 0, and thereby completely deter extortion (δ0 = 0). The deterrence and

cost-saving benefits of the second policy are enormous; for given enforcement effort q, the

second policy deters with fines qE(F1) (vs. the net fines q(E(F1) − E(F0)) under the first

policy), and saves prosecution costs v0 whenever a monitored Agent has not offended (x = 0).

Only large documentation costs could swamp these benefits.

In summary: If a positive wage (w > 0) is required to support an optimum (because

Z < 0 in R2), and if resulting incentives for fraudulent claims of excess monitoring must

therefore be deterred by costly documentation requirements, then some documentation will

be required to deter fraud and enable the prevention of extortion; a positive monitoring wage

will be increasingly costly to implement when combined with the required fraud-deterring

documentation; and there will be efficiency benefits of avoiding the need for a positive wage

by raising Z. How can Z be raised? One way is to instill greater differential extortion

aversion; another is to adopt any mechanism or technology that lowers fixed time costs of

monitoring t.

16Equation (22), holding with equality, defines the documentation required to support a given q without
fraud (and satisfying R2) – β∗(q). The Result 7 policy optimum is completed with the equation (17) analog:

q : k′(D(β∗(q)) +mq(t+ p(e∗(qE(F1)))v1)) = E(O1)/v1
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7.2 Bounties

We have assumed that enforcement Officials are only paid a fixed salary and, potentially,

a wage per monitored Agent (w). Additional compensation could be paid for each Agent

that the Official turns in for the government sanction R – that is, a bounty y > 0. Bounties

discourage bribery by reducing the Official’s incentive to hide an offense; however, they

also encourage Officials to falsely report that an offense has occurred when in fact it has

not. Khalil et al. (2010) show that the latter incentive encourages extortion. Ex-post,

once a case is launched by an Official, the same is true here. However, bounties need not

eliminate ex-ante incentives to avoid extortion. When bounties are not too high, they do

not produce extortion in an optimum because launching cases against the innocent is still

deterred (δ0 = 0).

Table 1’ describes fines (Fx) to the Agent and net benefits to the Official (Ox) in the

post-prosecution bribery game when a bounty is paid for reported offenses (y > 0). There

are two main differences between the case of no bounty (y = 0 as in Table 1) and positive

bounties (y > 0 in Table 1’): (i) the two party gains from a bribe transaction in event

x ∈ {0, 1} decline to R − y − cx; and (ii) when an offense does not occur (x = 0), Officials

have an incentive to falsely report in order to obtain the bounty y.

Consider our three situations of (1) no bribery aversion, (2) bribery aversion but no DEA,

and (3) DEA. With y > 0, either situation (1) or situation (2) produce identical fines Fx and

Official benefits Ox when an offense occurs (x = 1) or does not (x = 0). There is therefore no

motive for either differential enforcement (with E(O1) = E(O0) and v1 = v0) or any positive

Agent effort (with F0 = F1). Result 2 extends directly but now we have:

Result 3’. With a positive bounty, y > 0, there is zero incentive for Agent effort when

there is bribery aversion without differential extortion aversion (DEA).

Result 3’ implies that, without DEA, bounties will not be optimal.

To illustrate effects of bounties with DEA, let us assume v0 = v1 (so that effects of DEA

are driven by differential payoffs, E(Ox)) and compensated monitoring is prohibitively costly

(so w = 0) but, when y = 0, Z > 0 (so that a positive wage is not necessary to support the
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optimum of Section 5). The benefit of a positive bounty, 0 < y < R − c1, is that it deters

bribery and raises offense fines to the Agent:

∂E(F1; y)

∂y
= αG(R− y) > 0 (23)

The cost is that it reduces the Official’s net benefit of launching a case against a guilty vs.

innocent Agent:

∂[E(O1; y)− E(O0; y)]

∂y
= −(1− α)

∫ R−y

c1

[1−H(R− y − c1; c1))g(c1)dc1 < 0 (24)

Indeed, for sufficiently large bounties (y = R − c1), bribery is completely deterred, so cases

(b) and (c) in Table 1’ don’t arise at all and the Official has no differential benefit of

launching cases against the guilty vs. innocent. At this point, E(O1; y) = E(O0; y) and

Z = −E(O); y)t/v0 < 0.

Before going so far, a higher bounty, while still preserving some gain to prosecuting the

guilty (E(O1; y)−E(O0; y) > 0), will lead the Official to substitute extortion for monitoring:

Z switches from positive to negative. Formally, with Z > 0 at b = 0 and Z < 0 at y = y > 0,

there is a y+ ∈ (0, y) at which Z = 0 (by the Intermediate Value Theorem). By Observation

2, raising the bounty beyond y+ eliminates the incentive benefit of enforcement by eliciting

extortion (with δ0 switching from zero, as in Results 5 and 7, to one, as in Observation

2).17 However, raising the bounty to y+ improves Agent incentives by reducing (but not

eliminating) bribery:

Result 8. Assume w = 0, Z > 0 when y = 0 (no bounty), and Z < 0 at y = y = R− c1.18

17With a positive bounty and extortion (δ0 = 1 = δ1), enforcement is counter-productive because expected
fines are higher for the innocent (using Table 1’):

E(F1)− E(F0) = −[
∫ R−y
c1

(1−H(R− y − c1; c1))(y + α(R− y − c1)) +
∫ R−y−c1
0

αεh(ε; c1)dεg(c1)dc1] < 0
18Sufficient for Z < 0 at y = y is that v0− v1 be bounded above – for example, v0− v1 ≤ t/p(0) (< t/p(e)

for e > 0).
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In an optimum: (i) a positive bounty is paid, 0 < y ≈ y+ (where y+ ∈ (0, y) : Z = 0); (ii)

bribery occurs with positive probability, y < R− c1, qδ1 > 0; and (iii) extortion is deterred,

δ0 = 0.

Suppose instead that the monitoring wage is not zero in a zero-bounty optimum (Z < 0

at y = 0), but higher w wages require higher costs of eliciting truthful reports from Officials

(as described in Section 7.1 above). Then an optimal wage is w = w∗ ≡ −Z in order to

minimize costs of effective enforcement (Result 5 and Observation 2). In this case, positive

and higher y bounties, by lowering Z, will raise costs of implementing the requisite monitoring

wage needed to deter extortion (by keeping Z∗(= w + Z) positive). A positive bounty will

only be optimal if the incentive benefit (of higher E(F1; y)) outweighs the required costs

of implementing the higher wage. A bounty may or may not be optimal. Moreover, when

a positive bounty is optimal, incentive benefits of the marginal bounty must be strictly

positive, meaning that R− y > c1; bribery sometimes occurs.

7.3 Government Sanctions R and Optimal Bribery

We have so far assumed that the government sanction R is fixed. We now turn to how this

sanction might be chosen subject to an upper bound (e.g., income or wealth) constraint,

R ≤ R, R > c1. We simplify issues by (i) assuming w = 0 (due to costs of documenting

monitoring as discussed above) and c1 = 0 (so zero bribe aversion is possible), and (ii)

focusing on two cases related to the differential transactions costs, v0 − v1.

First suppose there is no bounty (y = 0) and ask whether bribery is completely deterred in

an optimum. Here, complete bribery deterrence requires R = c1 = 0, that is, zero incentive

for Agent effort. Because marginal positive Agent effort produces arbitrarily large social

benefit (with p′(0) arbitrarily large), this setting cannot be optimal; some bribery is elicited

with a positive R.

More interesting is when there is a positive bounty (y > 0). Here, complete bribe

deterrence requires R − y = c1 = 0. Now we distinguish two cases related to the two

mechanisms for DEA to affect the optimum: (a) the pure differential aversion to extortionary

bribes (pure DEA), c0− c1 > 0, and (b) the transactions costs created for the Official by the
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adversarial extortion situation (when launching a case against the innocent) vs. the collusive

bribery situation (when launching a case against the guilty), v0 − v1 > 0. On the latter,

suppose there are either: (1) small transactions costs, when v0 − v1 is sufficiently small that

benefits of DEA are driven primarily by the pure DEA; OR (2) large transactions costs,

when v0 − v1 is sufficiently large that benefits of DEA do not require pure DEA. Formally,

situations (1) and (2) are described by condition (R4a) and (R4b) respectively:

(R4a) v0 − v1 < t/p(0)(< t/p(e) for all e > 0)

(R4b) v0 − v1 > t/p(min(d,R))(> t/p(e) for all e < e∗(min(d,R))) 19

In situation (1) (condition R4a), setting R so low that bribery is completely deterred

gives Officials an equal incentive to launch cases against the innocent as against the guilty:

R − y = c1 = 0 implies that O1 = O0 = y, F1 = F0 = R, and Z < 0 (by R4a), so that

δ0 = δ1 = 1 by Observation 2. With q1E(F1) − q0E(F0) = 0, Agents are provided zero

incentive for effort; again, this cannot be optimal. Allowing some bribery, with R − y > c1,

is necessary to deter fraudulent prosecutions of the innocent; an optimum necessarily elicits

some bribery by setting R above the bribery-deterring minimum, R > y + c1.

While bribery occurs in situation (1), the optimal setting for R is complicated. For two

reasons, raising R enables achievement of a given level of deterrence (Agent effort) with

lower enforcement costs: (1) Agent fines E(F1;R) rise with R, as do (2) Official benefits

E(O1;R). The latter implies that a given investment in Officials (i.e., a given territory size

m and corresponding number of Officials n) can support a higher monitoring rate q when

R is raised (by equation (17)). Combined, the two effects imply that a given Agent effort

can be supported with fewer Officials. However, a higher R also produces a countervailing

cost: higher expected aversion costs E(B1;R). If aversion costs are illicit (and don’t count

in social welfare), the latter effect is immaterial and R will be set maximally in an optimum,

R = R. If aversion costs count, the optimal setting for R is unclear due to its competing

effects on costs.

In situation (2) in contrast, bribes are not needed to sustain extortion deterrence: the

19In situation (2), Becker (1968) logic will apply so that sanctions are maximal, R = R, and underdeter
offenses, qR < d. Agent effort is therefore bounded above by e∗(min(d,R)).
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differential transactions costs, v0−v1 > 0, are sufficient: with R−y = c1, Z > 0 and extortion

is deterred (δ0 = 0). Here, the complete deterrence of bribes is optimal and Becker (1968)

logic applies: To minimize the monitoring / enforcement costs required for the deterrence of

offenses (q(R+ p(e)v1)), R is maximized, R = R; the bounty will then be set to deter bribes

altogether, y = R− c1.

7.4 Lie Aversion / Costs of Forging Evidence

We have assumed that lie aversion takes a tie-breaking form and, hence, has no quantitative

effect on either the cost of bribes (when the Official lies with her report under a bribe) or

the out-of-equilibrium cost of false-reporting threats in an extortion situation. We have also

assumed that forging evidence is costless in either case (r = 1 or r = 0). Because lie aversion

and costs of forging evidence have identical mathematical properties in our model, we refer

to both as costs of lies. Such costs may differ across the two relevant situations in our model:

x = 1 (an offense) and x = 0 (no offense). We denote the Official’s cost of lies as lx ≥ 0 in

event x and will assume l0 ≥ l1. For example, KLY assume that l0 is arbitrarily large and l1

is zero. We instead consider costs that are not so large that they rule out extortion apriori.

For simplicity, we also assume that these costs are fixed and homogeneous.

In the case of x = 1, bribe agreements require that lie costs be borne; hence, we can

define total moral costs of bribes as:

c∗1 = c1 + l1 (25)

Agent fines and Official benefits in this case are the same as in Section 5 above with the new

costs c∗1 ∈ [c1 + l1, c1 + l1].

In the case of x = 0, bribe agreements avoid lie costs borne under an Official’s threat of

a false report. Absent an agreement (once a bribe transaction is initiated), the Official must

incur the cost l0. Gross two party gains from an agreement are therefore R − c0 + l0, the

voided Agent sanction (R), less the bribe aversion costs (c0), plus the voided lie cost (l0).
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When this gain is positive, the benefit to the Official is:

O0 = −l0 + (1− α)(R− c0 + l0) = (1− α)(R− c0)− αl0 (26)

i.e., her base cost (−l0) plus her share of gains from the agreement. The Official will only

initiate a bribe when the associated benefit is positive, O0 > 0. Hence, lie aversion reduces

the (ex-post) likelihood of extortion and, in turn, the expected Official benefit in the case of

no offense (x = 0):

E(O0) = E[max(0, (1− α)(R− c0)− αl0)] (27)

Fines to the Agent are lowered in tandem:

F0 = (c0 − l0) + (1− α)(R− c0 + l0) = c0 + (1− α)(R− c0)− αl0 (28)

Lie aversion raises the Official’s costs of an extortion threat and thereby lowers both the

Official’s benefit from the threat and the Agent’s costs.

The logic of DEA described above requires greater aversion costs of extortion vs. bribery;

that is, DEA relates to the base moral parameters, c0 > c1. How do lie costs affect this

relationship? Comparing the Official’s expected benefits in (28), E(O0), to their analog for

the guilty, E(O1) = E(max(0, (1 − α)(R − c1 − l1))), we see that lie aversion strengthens

effects of DEA in deterring extortion so long as the following holds:

(1− α)(R− c1 − l1)− [(1− α)(R− c0)− αl0] = (c0 − c1) +
α

1− α
− l1 (29)
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≥ (c0 − c1) if
α

1− α
l0 ≥ l1

The plausible restriction, [α/(1− α)]l0 ≥ l1, is all we require for lie aversion to increase the

Official’s net benefits from prosecuting the guilty vs. the innocent.

Before considering enforcement decisions, lie aversion improves deterrence in three ways:

(i) by reducing the probability of bribes (when l1 > 0), (ii) by reducing the probability of

extortion even more, and (iii) by increasing the net fine for an offense vs. no offense in the

event of bribes in both cases (due to a higher F1 (= c1 + (1− α)(R− c1) + αl1) and a lower

F0).

Lie aversion also improves enforcement incentives. Suppose, for example, that l1 = 0

and l0 > 0. Then the Result 5-7 optimum is unaffected (because E(O1) and E(F1) are

unchanged). Extortion continues to be deterred. Moreover, because the difference in the

Official’s benefits from prosecuting the guilty vs. innocent (E(O1)−E(O0)) rises, any need

for a positive monitoring wage is reduced (with Z raised). As a result, any costs of supporting

a requisite monitoring wage (as described above) are lowered. The lie aversion costs l0 > 0

enhance efficiency.

Finally, we ask whether positive bribery-deterring lie costs (l1 > 0) are desirable. There

are two offsetting effects: On one hand, deterrence is improved due to higher Agent fines:

E(F!) rises. On the other, bribe costs rise and Official benefits of prosecuting the guilty

decline: E(O1) falls. The latter means that it is more costly for the social planner to support

a given monitoring rate q: More agents (lower m) are needed to elicit a given q (for equation

(17) to hold). Consider a rise in l1 and a corresponding reduction in q to sustain a given

level of deterrence, qE(F1). Does the number of enforcement Officials required to support

this outcome rise or fall? The lower Official benefit (E(O1)) means that more Officials are

required; the reduction in requisite monitoring q (due to the rise in E(F1)) means that fewer

Officials are required. The net effect depends upon parameters.

In sum: An aversion to lying / forging about the innocent (l0) enhances efficiency and

an aversion to lying / forging about the guilty (l1) may or may not enhance efficiency.
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8 Conclusion

I find that DEA permits a weak social planner to completely eliminate any and all extortion.

The presence of DEA also permits the optimal use of bribery-deterring bounties (paying

Officials for turning in Agents) that would otherwise promote costly extortion (as in KLY).

Lie aversion and other costs of forging evidence against the innocent can improve efficiency in

enforcement by lowering costs of documentation requirements needed to support monitoring

subsidies.

If an optimal policy completely deters extortion – as argued in this paper – why might

extortion arise in practice? One answer, consistent with the model here, is that the true

extent of DEA is small; Officials bear large costs of monitoring any one individual Agent

(t); and costs of documenting monitoring rates are so large that monitoring subsidies are

inefficient (w = 0). In this case, whenever an Official monitors an Agent, she prosecutes

because at that point, the large monitoring cost t is sunk. All monitored Agents are subject

to bribery (if they are guilty) and extortion (if they are innocent). The social planner will

only enforce at all (by hiring some Officials) if, even with extortion, average sanctions to the

guilty are larger than to the innocent due to DEA.

Arguably a more interesting explanation can be found in the political economy of en-

forcement. If the social planner / politician is not benevolent, one may expect a different

calculus in the choice of how many Officials to employ. More Officials, hired at the behest of

the politician, can not only increase the politician’s base of political loyalty, but potentially

generate financial tithes directly paid by Officials to their benefactor. Such logic argues for

modeling the political economy and thought about how politicians can better be motivated

to pursue society’s objectives in view of the potential for corruption in law enforcement.
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9 Appendix: Proof of Selected Results

Proof of Result 4(ii). From Table 1, the difference in expected fines under DEA is

E(F1)−E(F0) = (1−G(R))R+
∫ R
c1

[(1−H(R−c1; c1))[c1+(1−α)(R−c1)]−
∫ R−c1
0

αεh(ε; c1)dε]g(c1)dc1

> (1−G(R))R +
∫ R
c1

[(1−H(R− c1; c1))R− α)(R− c1)]g(c1)dc1

> (1−G(R))R +G(R)[(1−H(R− c1; c1))R− α)(R− c1)] > (1−G(R))R

The first inequality substitutes ε = R − c1; the second uses the derivative relationship,

∂(integrand)/∂c1 = hR + α−Hc1R > 0 (under (10)); and the third uses eq. (10).

Proof of Observation 2. (a) (i) δ0 = 1. If not, δ0 < 1 and H0 ≤ 0, implying Hq ≤ Z∗ < 0

and, therefore, q = 0 (by (12)). But at q = 0, Hq > 0 (by k′(0) = 0 and eq. (12)), a

contradiction. (ii) δ1 = 1 < q. δ1 = 1 follows from δ0 = 1, Observation 1 (H1 > H0), and eq.

(13). With δ0 = δ1 = 1, q < 1 follows from R3.

(b) If the violation of R1 does not alter the Official’s Result 5 enforcement policy, then

R1 can be assumed to hold (and w revised accordingly) without loss. Define q∗ = Result 5

policy. In cases 1 and 2, and case 3 if q = q∗, violation of R1 does not alter the Result 5

optimum. Hence, without loss, we can restrict attention to case 3 where q 6= q∗. For this

case, we must have:

(i) q > q∗. If not, q < q∗ ≤ 1. By (13) and (17), H1 > 0 and, hence, δ1 = 1. By Obs. III

(Result 5), with Z∗ > 0 by the assumed violation of R1, δ0 = 0. Hence, by (17), (12) and

violation of R1, Hq > 0 and we have the contradiction q = 1.

(ii) δ1 < 1 and δ0 = 0. If not, δ1 = 1 and q > q∗, implying H1 < 0 by (13) and (17);

hence, by (13) and Obs 1, δ1 = 0, a contradiction. With δ1 < 1, H1 ≤ 0 (eq. (13)) and, by

Obs. 2, H0 < 0; hence, by (13), δ0 = 0.

Proof of Result 6. (1) Violation of R1, with δ0 = 0, q < 1 and δ1 < 1 (by Obs. 2),

producing effort e. With δ1 < 1 and e∗∗ decreasing in m (Figure 2, note 7), we have m′ > m

and e∗∗(m′) = e (with common δ0 = 0 and common qδ1 = q′ under both policies). Costs

under policy (17) are:

32



A′ = n′k[(M/n′)q′(t+ p(e)v1)] + ηB′ < n′k[(M/n′)q(t+ p(e)δ1v1)] + ηB′ (30)

, where B′ = Mq′p(e)E(B1). Costs under the posited initial policy are:

A = nk[(M/n)q(t+ p(e)δ1v1)] + ηB′ (31)

With m′ > m (implying n′ < n), sufficient for A′ < A is

d

dn
[nk[(M/n)q(t+ pδ1v1)] ≥ 0↔ [1− (dlnk/dlnT )] ≥ 0 (32)

The last inequality holds by a regularity restriction imposed at the outset to ensure that

Officials are costly at the margin.

(2) Violation of R2, with δ0 = δ1 = 1 > q (Obs. 2).

Observation IV. e > 0. Proof. If not (e = 0) and q > 0, then setting q = 0 lowers costs

without alterring effort; hence, if e = 0, then q = 0. But, with k′(0) = 0, H1 ≥ 0 (δ1 = 1 by

Obs. 2) and H0 ≥ 0 (δ0 = 1 by Obs. 2), eq. (12) implies that q > 0, a contradiction.

Observation V. q < q∗(m, e∗∗(m)) ≡ q∗∗(m). Proof. If not, q ≥ q∗(m, e∗∗(m)), implying

(with k′′ > 0 and v0 ≥ v1):

k′[mq(t+p(e)v1+(1−p(e))v0)] > k′[mq∗∗(m)(t+v1)] > k′[mq∗∗(m)(t+p(e∗∗(m))v1)] = E(O1)/v1

(33)

Eq. (33) implies H1 < 0; hence (from condition (13)), δ1 = 0, contradicting Obs. 2 (δ1 = 1).

With q < q∗∗(m) and dq∗∗/dm < 0, m′ (s.t. q∗∗(m′) = q) is greater than m, m′ > m.
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Moreover, with q′ = q, δ1 = 1 under both policies, and δ0 = 1 (vs. zero under policy (17)),

Agent effort is higher under policy (17) (e∗∗(m′) = e′ > e). Now define e+(n) ≡ e∗∗(M/n).

With e+(n′)(= e∗∗(m′)) > e and e+(0) = 0, there is an n′′ ∈ (0, n′) : e+(n′′) = e (by the

Intermediate Value Theorem). Let m′′ = M/n′′ > m′(> m). By construction, e∗∗(m′′) = e

and, with dq∗∗/dm < 0 (note 7), q′′ ≡ q∗∗(m′′) < q∗∗(m′) < q∗∗(m) and n′′ = M/m′′ < n′ < n.

Under the eq. (17) (Result 5) policy (q′′,m′′, n′′) vs. (q,m, n) (and δ0 = δ1 = 1 from Obs. 2,

and q > q′′), costs are lower:

A′′ = n′′k[(M/n′′)q′′(t+ p(e)v1)] + ηB′′ ≤ nk[(M/n)q′′(t+ p(e)v1)] + ηB′′ (34)

< nk[(M/n)q(t+ v1)] + ηB ≤ nk[(M/n)q(t+ p(e)v1 + (1− p(e))v0))] + ηB (35)

where the first inequality follows from dlnk/dlnT ≤ 1 and n′′ > n; other inequalities follow

from p < 1, q′′ < q, v0 ≥ v1, and B′′ = Mq′′p(e)E(B1) < B = Mq[p(e)E(B1) + (1 −

p(e))E(B0)].

Proof of Result 7. Suppose not. Then m is chosen to be less than m+ defined by equation

(17) when q = 1 (the demarcation between case 2 and case 3 in Figures 1 and 2):

k′(m+(t+ p(e+)v1) = E(O1)/v1 (36)

where e+ : 1 + p′(e)E(F1) = 0. If m < m+ satisfies eq. (16) (case 2), then m′ = m+

achieves the same Agent effort with lower cost (same (q, δ0, δ1) enforcement policy, but lower

n). Similarly, if m < m+ satisfies eq. (15) (case 1), then there is an m′ > m+ that, with

an eq. (17) (Result 5) policy, achieves the same Agent effort with lower cost (q′ < q = 1,

δ′0 = 0 < δ0, δ
′
1 = δ1 = 1).
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Table 1 

Agent Fines and Official Benefits From the Bribery Game 

 x=0 x=1 
When 
↓ 

Agent Fine 
F0 

Official Benefit 
O0 

Agent Fine 
F1 

Official Benefit 
O1 

     
(a) c0≥c1≥R    0 0 R 0 
     
(b) c0≥R>c1   0 0 c1 + (1-α)(R-c1) (1-α)(R-c1) 
     
(c) R>c0≥c1     c0 + (1-α)(R-c0) (1-α)(R-c0) c1 + (1-α)(R-c1) (1-α)(R-c1) 

 

Table 1’ 

Agent Fines and Official Benefits From the Bribery Game With Positive Bounties (y>0) 

 x=0 x=1 
When 
↓ 

Agent Fine 
F0 

Official Benefit 
O0 

Agent Fine 
F1 

Official Benefit 
O1 

     
(a) c0≥c1≥R    R y R y 
     
(b) c0≥R>c1   R y (y+c1) 

+ (1-α)(R-y-c1) 
(1-α)(R-y-c1) + y 

     
(c) R>c0≥c1     (y+c0) 

+ (1-α)(R-y-c0) 
(1-α)(R-y-c0) + y (y+c1) 

+ (1-α)(R-y-c1) 
(1-α)(R-y-c1) + y 

 

 

 

 

 

 

 



Figure 1:  Optimal Enforcement Policy 
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Figure 2: Agent Effort under Optimal Enforcement 


