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Abstract

Collusive behavior is commonplace in large firms and other complex organizations.

This paper shows that the threat of collusion can influence a number of organizational

dimensions including the outsourcing decisions that a firm makes, the allocation of

claims over production costs, and the ability of auditors to affect production. We use

a standard asymmetric information model where a principal hires a productive agent

and an auditor, and cannot avoid collusion between the two. With only two types of

agent, the optimal response to collusion is a contract that lets the agent choose between

being outside the firm (no monitoring and full claims over production costs) or being

in the firm (monitoring but no claims over costs). Rents from collusion are completely

eliminated. The results from the two types model generalize to multiple types. A

larger number of organisational structures is required, each defining a different level of

monitoring and split of claims over production between the agent and the principal.
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1 Introduction

If the market is an efficient method of resource allocation, why so many transactions take

place within firms? This point lies at the heart of the economic literature that studies the

nature and boundaries of firms. In the attempt to rationalize the existence of firms, various

theories have emerged.1 Our paper departs from the rest of the literature by focusing on a

particular form of moral hazard: internal collusion. We show that this alone can influence a

number of organizational dimensions including the outsourcing decisions that a firm makes,

the allocation of claims over production costs, and the ability of auditors to affect production.

To present a simple example, we study a version of the Laffont and Tirole (1991) asymmetric

information model where a principal hires an agent to perform a task. The principal does not

know the agent’s productivity, but can hire a supervisor or auditor to gather this information.

Collusion arises when the agent offers a bribe to the auditor to prevent her from reporting

certain information. Even when effective anti-collusion policies are adopted, this type of

collusion within the firm generates costly information rents.

Given this setup, we ask: “What is the optimal organizational response to collusion?”

We find that the optimal menu consists of an organizational structure where the decision over

who is the residual claimant of the costs of production is allowed to vary. We present a simple

example, where the agent can be either efficient or inefficient, and where he is offered the

choice of two contracts. In the first, which we refer to as the “outsourcing contract,” the agent

is a residual claimant: he receives a fixed payment from the principal, takes responsibility

over all production costs, and therefore need no monitoring by the principal. In the second,

which we refer to as the “insourcing contract”, the residual claimant is the principal. Here,

monitoring is needed because the principal owns the production process, and so it must pay

the realized costs of production. The principal offers both types of contract to the agent,

and it is the agent that makes the organisational choice. In equilibrium, we find that high

productivity agents select the outsourcing contract and work outside the firm, whereas low

productivity agents choose to be in the firm and select the insourcing contract.2 As a result,

the threat of collusion is eliminated at zero cost, and the outcome achieved by the principal

is “second best” –that is, it mimics one in which the principal has complete control over

1Gibbons (2005) provides an insightful comparison of a number of these theories, which are distilled from
important contributions by Hart, Holmstrom, Klein, Williamson, and others. See also Aghion and Holden
(2011) for an excellent literature review.

2This is a consequence of the classic result of no distortion at the top. The most efficient type’s effort
is not subject to any distortion because no one has an incentive to mimic him. Hence, his optimal effort is
the same in all states of the world, irrespective of the auditor’s signal. This renders the auditor completely
useless to the principal on the equilibrium path when the most efficient type is realized (in our case, the
outsourcing contract.) But it is still crucial to have monitoring off the equilibrium path in case the most
efficient agent tries to misreport his type.
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the auditor’s actions. This is as a consequence of the equilibrium outcome, where auditors

have no ex-post informational advantage over the principal and, consequently, are unable to

retain any information rents.

The result of our paper–that collusion is solved without a penalty for the principal–

is valid whenever the auditor and the agent cannot collude on their participation decisions,

meaning that they cannot exchange information and coordinate their reports to the principal

before agreeing to the contract. It is thus applicable in those contracting environments where

both auditors and productive agents are uninformed about one another, and learn about

their respective identity only after they have agreed to work with the principal. It thus

explains why principals might not want to disclose (or even select) the auditing firm during

negotiations with contractors. It can also explain the practice of forced job rotation, where

auditors and agents are continually reassigned. Our mechanism is weakened if the auditor

and the agent can devise a side agreement before the contracting stage with the principal,

a situation we refer to as ex-ante collusion. In many instances, this situation is all but

inevitable. For example, the principal might need an expert opinion from an auditor with

significant connections to the contracting agent, perhaps because the task can be evaluated

only by someone with “insider” knowledge. Another situation might arise in repeated games,

in which the auditor and the agent interact over the course of several contract cycles. In

those situations, the auditor and the agent may be able to create a scheme in which an

efficient agent chooses monitoring, and the auditor never reports to the principal that the

agent is efficient (and, consequently, foregoes any incentive pay associated with that report).

This side agreement, however, may be difficult to implement. As is discussed in section 4.2,

there is a hold up problem in which the agent needs to deliver on the side contract early

(i.e., at the signing of the contract), whereas the auditor delivers late (when it reports to the

principal). If this hold up problem exists, we find that our flexible organisation can achieve

the second best under ex-ante collusion.

We further review the implications of timing of contract negotiations on a flexible or-

ganizational structure. We show that the principal needs to present the menu of organi-

zational structures to the agent and the auditor simultaneously. A logical alternative–first,

offer the contract without monitoring; if this is rejected, design and offer the contract with

monitoring–leads to a lower payoff. Finally, we show that alternative information structures

can affect the performance of the contract. For instance, we find that it does not matter

when the auditor receives her private information: the auditor’s payoffs are always fully

insured, so the amount of uncertainty she faces is unimportant. On the other hand, if the

agent is fully informed at the participation stage (i.e., he knows not only his type but also

the auditor’s information), the flexible organization setup is not efficient.
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The results from the two types model generalize naturally to the multiple types case.

In a more complex environment with N > 2 types, the optimal flexible organization offers

N possible contracts to the agent. All agent types self-select into their type-specific con-

tract, auditors earn no information rents, the mechanism is collusion-proof, and the principal

achieves the second best outcome. The other element of the flexible organization mechanism

is also preserved: each contract defines a split of claims over production between the agent

and the principal. In particular, the residual claimant is the agent when production costs are

above a certain level, and the principal when costs are above that level. Unlike the 2-type

case, however, the principal can be appointed as the residual claimant of production for costs

below the threshold only with a certain probability. 3 Again, it is the agent who chooses

how the claims will be split, with efficient agents choosing lower thresholds of costs. Un-

like the model of Baron and Besanko (1984), in which the selection of the agent’s contract

reduces the probability of an audit, in our setup monitoring is still required–but it never

affects production decisions whenever the costs reported are above the indicated threshold.

Thus, auditors become less and less influential the more efficient the agent, and they are

completely inconsequential when the agent is the most efficient type.

The rest of the paper is organized as follows. The next section explains the relation to the

literature. Section 2 defines the model and the benchmarks of collusion-free and collusion-

proof supervision when there are two types of agents. Section 3 introduces the flexible

organization, and measures it against the benchmarks. Section 4 discusses the extensions:

4.1 relaxes assumptions on the participation constraints, 4.2 discusses the importance of ex

ante collusion, 4.3 explores an alternative timing of contracting, 4.4 highlights the importance

of the timing when signals are delivered to the auditor and 4.5 discusses the model with

multiple agent types. Section 5 concludes.

1.1 Relation to the Literature

This paper contributes to two different strands of literature: the theory of the firm, and,

more specifically, the mechanism design literature on collusive supervision.

1.1.1 The Theory of the Firm

Gibbons (2006) provides an excellent framework to contextualize our contribution. He de-

fines and compares elemental versions of four theories of the firm: (1) rent-seeking (starting

3This is not costly to the principal in equilibrium. In this regard, the necessary condition to implement
the second best is that the agent is the residual claimant for above-threshold costs. The corresponding
requirement for the principle merely improves the robustness of the mechanism, as discussed later in the
paper.
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with Williamson, 1971), (2) property-rights (starting with Grossman and Hart, 1986), (3)

incentive-system (starting with Holmstrom and Milgrom, 1991, 1994), (4) adaptation (start-

ing with Simon, 1951). Our paper speaks mostly to (3), but there are some analogies with

the other theories that are worth mentioning.

As in the adaptation theory, our model considers two parties that choose between (a)

negotiating a decision before uncertainty is resolved or (b) allocating authority to one party

who can then make a self-interested decision after uncertainty is resolved (a situation referred

to as employment contract in the adaptation literature.) This framework implies a tradeoff

between flexibility and exploitation: the subordinate can sacrifice flexibility by selecting (a),

or she can allow the party in charge to decide later, and risk exploitation. Note that the

parties choose not only between (a) and (b) –a theory of employment– but also the allocation

of decision rights in (b) –a theory of the firm. In our framework, uncertainty arises from

the agent and the principal not knowing the auditor’s information at the stage where the

contracts are signed. Interestingly, as discussed in section 3.3.1, our optimal mechanism

endogenizes exactly the same tradeoff between flexibility and exploitation at the core of the

adaptation theory.4 The agent is asked to choose between (a) negotiating before uncertainty

is resolved (i.e., the outsourcing contract where the auditor’s information is not available)

or (b) allocating a measure of authority to the agent after the uncertainty is resolved (i.e.,

the insourcing contract where the auditor reports her information). Our insourcing contract

is more nuanced than the one in the adaptation theory because the agent and the auditor

shares some influence over production, which is further limited by the design of the principal’s

contract.

From this perspective, our model is closer to the incentive-system theory. The latter

focuses on the incentive problem between a principal and an agent. By analysing internal in-

centives, this theory offers a potential explanation for the observation that incentives offered

to employees in firms are low-powered relative to the high-powered incentives offered to in-

dependent contractors in markets. In the incentive-system theory, firms choose low-powered

incentives because the agent responds to a given contract differently as an employee than she

would as a contractor. We obtain the same result but the underlying mechanism is different.

Instead of being due to asset ownership, our result is a by-product of the adverse selection

problem, where efficient types work outside the firm (and are offered high-powered incen-

tives) and inefficient types work as employees (and obtain low-powered incentives.) This

marks the main difference between our approach and the elemental incentive-system theory.

The later focuses on moral hazard, whereas we consider an adverse selection framework with

4Another common feature is that our model does not require the notion of specific investments. This is
instead the focus of the rent-seeking and property-rights theories.
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a very specific form of moral hazard: collusion.

Finally, let us consider the rent-seeking theory. The latter highlights the presence of

quasi-rents that originate when different firms engaged in a relationship own assets that are

more valuable within the relationship than outside of it (Holmström and Roberts, 1998).

Since this induces firms to engage in costly haggling for appropriation of such quasi-rents, it

is more efficient to have one player appropriating all assets and thus incorporating all quasi-

rents without engaging in rent-seeking behavior. A key assumption is that rent-seeking is

more pronounced across firms than within firms. Our model looks at this problem from a

different perspective: while collusion does create information rents, these arise within the

firm and not between firms. Perhaps unsurprisingly, then, our model reaches the opposite

conclusion than the transaction cost literature: outsourcing is a way to reduce rents within

the firm. While our setup does not consider transaction costs between firms, the model could

be integrated in the future in standard transaction costs models and used to evaluate the

relative importance of internal versus external rent-seeking behavior.

1.1.2 Mechanism Design Literature

Our contribution builds on the classic Laffont and Tirole (1991) model. In their paper

they study alternative timings of information, wherein the auditor can receive her hard-

information either before or after being employed by the principal. Thus, the framework in

Laffont and Tirole (1991) is useful not only to study situations where the principal consults an

expert (or a witness)–someone who has already received the information–but also situations

where the principal hires a manager (or an auditor)–someone who will investigate the agent

after being employed.

In our paper we focus on the version of Laffont and Tirole (1991) where the agent and

the auditor do not know the result of the audit before being employed but are shielded

by limited liability (or alternatively they are risk averse.) In this context, we show that

allowing the principal to offer menu of contracts (or organisational structures) can improve

the principal’s profit–something that Laffont and Tirole (1991) ruled out by assumption.5

Note further that our results do not require any additional assumption, i.e. unlike Kessler

(2000) who improved profits by having the auditor monitor the agent’s actions as opposed

to their costs.

Faure-Grimaud, Laffont and Martimort (2003)–hereafter FLM–and Celik (2009) consider

a similar principal-auditor-agent framework where the agent and auditor cannot collude on

their participation decisions. Nonetheless, owing to a number of underlying differences in

5Laffont and Tirole (1991) assume that the principal offers a single contract (or mechanism) to both the
agent and auditor.
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the timing and structure of information and in the bargaining protocol, their results does not

apply to the setup considered in this paper. They look at a framework where (a) supervision

is soft (the auditor can not only withhold information, but also fabricate it), (b) there is

no shadow-cost of transferring payments from the agent to the auditor (i.e., no transaction

costs within the coalition), (c) both the agent and the auditor know the auditor’s signal

before making their participation decisons (i.e., the auditor is outlined as an expert.), and

(d) there is some residual asymmetric information within the coalition (after the auditor’s

learn her signal.)

Owing to these differences, our results are remarkably different. For example, we don’t

require residual asymmetric information within the coalition for supervision to be benefi-

cial. Also, the distribution of bargaining power within the coalition is irrelevant in our

framework. Finally, the performance of the optimal mechanism in FLM (2009) and Celik

(2009) degenerates in the presence of risk aversion, because the optimal mechanism leverages

uncertainty–stemming from (d)–to deal with the collusion problem. On the contrary, the

performance of our mechanism improves with risk aversion, because our mechanism provides

full insurance to the agent and the auditor. Indeed, in the extreme case where the agent and

the auditor are infinitely risk averse it achieves first best (irrespective of wheather the agent

and the auditor are shielded by limited lability.) Motta (2012) considers the same framework

as FLM (2003) and Celik (2009) and shows that, even in those environment, allowing for

menu of mechanisms can improve the principal’s outcome.

2 Benchmark: Single contract

2.1 Model Setup

We begin with a discussion of the standard collusion-proof contract, presented in Laffont and

Tirole (1991) and elsewhere, where only single contracts are allowed. The problem under

consideration involves a firm (which we call the principal) that markets one unit of a good

with value G, and hires an agent to produce the good. The agent’s underlying efficiency is

unknown to the principal, which is why it hires a manager (whom we call the auditor) to

find out. All parties are risk neutral.

The agent: The agent produces the good at cost

C = β − e (1)

where β represents the technology parameter, which can take one of the two values: “ef-

ficient” (β) with probability v and “inefficient” (β) with probability (1 − v). The agent
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knows the realization of β. By exerting effort e, the agent reduces cost of production but

he incurs an increasing and convex disutility ψ(e), where ψ′ > 0, ψ′′ > 0 and ψ′′′ ≥ 0. The

principal pays the agent’s costs and it collects the revenue. Let t denotes the transfer from

the principal to the agent. The transfer needs to be sufficiently high to meet the agent’s

ex-post reservation utility at all times:

PCa : U = t− ψ(e) ≥ 0, (2)

where we normalized the agent’s reservation utility to 0.

The auditor: The agent’s manager (auditor) is hired to obtain information on the agent’s

cost structure, and pass that information along to the principal. The auditor receives a signal

σ which provides verifiable information about the true efficiency level β with probability ξ.

If the signal is uninformative or non-verifiable, the auditor must report r = ∅; otherwise,

r ∈ {σ,∅}. In other words, the auditor can withhold information, but never fabricate and

lie about facts. The auditor receives a payout s from the firm. The payoff to her must be

sufficiently high to meet the ex-post reservation utility (which we normalize to zero):

PCs : V = s ≥ 0 (3)

The principal: The principal observes neither β nor σ, although it knows the distribution

function of each and it observes the cost C. The principal’s payoff for a given cost of

production C, transfer level t and payout s is

W (C, t, s) = G− C − t− s.

We assume that G is large enough such that the principal always prefers to produce irre-

spective of the agent’s type. The principal can commit to a contract, consisting of a triple

Γ = {C(ma,ms), t(ma,ms), s(ma,ms)} .

This contract defines the cost and the monetary transfer respectively for the agent and the

auditor as a function of their messages. The agent and the auditor’s messages are respectively

denoted as ma and ms and belong to the message space Ma and Ms.

Timing: We consider the version of the model where the agent and the auditor are not

perfectly informed at the participation stage but are shielded by limited liability, and leave

other variations of timing for later sections.6 In particular, we assume that the signal σ is

6In two remarks, LT show how their model (with perfectly informed parties) is equivalent to a model with
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revealed to both agent and auditor after the participation decisions have been made, but

before the agent and the auditor communicate with the principal.7 This is consistent with

the idea of an auditor learning the true cost structure of the agent from an audit she was

already contracted to carry. With this, the timing of the model is as follows. At time 0, the

agent learns about his type, and every one learns the distribution of β and σ. At time 1, a

signal-contingent contract is offered to the agent and the auditor. In the same period, they

independently and without being able to communicate choose whether to participate in the

contract. We call this the participation stage. At time 2, the agent and the auditor learn

the signal σ, and can collude– that is, they can decide on side contracts and coordinated

messages. We call this the interim or collusion stage. At time 3, the agent reports ma and

chooses the effort level, and the auditor reports ms. At time 4, output is produced, the

principal earns G and pays s, t, and C.

The cost parameter β together with the signal σ received by the agency define four

ex-post states of the world:

p1 = Pr(β = β, σ = β) = νξ

p2 = Pr(β = β, σ = ∅) = ν(1− ξ)

p3 = Pr(β = β, σ = ∅) = (1− ν)(1− ξ)

p4 = Pr(β = β, σ = β) = (1− ν)ξ,

where pi is the probability of each correspondent state. Thus, the agent is efficient in states

1 and 2 and inefficient in states 3 and 4; and the auditor has full information in states 1 and

4 and no information in states 2 and 3.

Assumptions: Before proceeding any further, let us highlight some important assumptions

in LT; (i) The principal can offer only a single contract Γ, that is, the possibility of using

a menu of contracts (or organisational structures) is ruled out; (ii) Whenever collusion is

allowed, it happens at time 2, i.e., there is collusion in the message choice but not in the

participation decision; (iii) Monitoring is based on hard information, so the only informative

signal that the principal can obtain from the auditor is ms = r; (iv) The auditor is required

for production, and (v) participation constraints are ex-post.8

non-perfectly informed parties when the agent and the auditor are infinitely risk-averse or they are shielded
by limited liability. We confirm this in our appendix A. In what follows we assume limited liability; for the
case of risk aversion, see section 4.1.

7Our results would not change if were to assume that the auditor learns her signal at the participation
stage, provided that she cannot communicate this information to the agent. Note in addition that we assume
the signal to be public. Alternatively, the agent could learn it during the collusion phase with the auditor.

8We discuss how our results would change with ex-ante participation constraints in section 4.1.
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2.2 The Second Best: Collusion-free Monitoring

We first consider the benchmark case, in which the auditor always reports truthfully. We

denote the optimal outcome implementable by the principal under these circumstances as

second best, to distinguish it from the first best case where the principal knows everything,

including the agent’s type. The second best scenario is akin to a situation where the principal

pays s to receive –and directly control– a monitoring technology allowing it to learn the true

efficiency of the agent with probability ξ. Since the auditor always reports what she knows,

the efficient contract requires the auditor to receive her outside option in all circumstances.9

Under the assumptions presented in the previous section, and absent collusion, the

revelation principle applies: it is without loss of generality to restrict attention to direct

revelation mechanism where the auditor reports r and the agent reports his type β (or

equivalently the agent could be rewarded on the basis of r and the observable C.) Hence,

we can focus on incentive schemes of the form t(C(ma), r), s(C(ma), r), where ma ∈ {β, β}.
For simplicity, we denote by ti, si, and Ci respectively the transfers and the cost when the

agent and auditor report messages consistent with state i. Moreover, we denote by ei the

effort level that is implied by Ci when the agent’s type is consistent with state i. Note that

in states 2 and 3, monitoring does not provide any information on the cost of the agent. If

the agent is efficient, then, he can report β and choose an effort level e that would mimic

the production cost of the inefficient agent: β − e = C3 = β − e3. In that case, the effort

that the efficient agent would provide is ψ(e3−4β), where 4β = β− β. To discourage this

behavior, the principal needs to offer an incentive compatible contract to the efficient agent:

ICa : t2 − ψ(e2) ≥ t3 − ψ(e3 −4β). (4)

In addition, there is a second incentive compatibility constraint that ensures that the ineffi-

cient agent never chooses the efficient agent’s cost. As usual in these cases, this constraint

is never binding. Finally, all ex-post participation constraints (2) and (3) must be met. The

optimal contract with the agent solves the following Collusion-Free programme (CF):

max{ei,ti}i=1,...,4
W = G−

∑4
i=1 pi(si + ti + (βi − ei)) (5)

s.t.

PCa : ti − ψ(ei) > 0, for all i

ICa : t2 − ψ(e2) ≥ t3 − ψ(e3 −4β)

PCs : si ≥ 0, for all i

9Of course, the assumption that the outside option of the auditor is 0 can be relaxed; in that case, a
centralized organization could be expensive but necessary.
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The solution to the maximization program (5), involves the following:

(a) agents earn zero rents when they are inefficient (state 3 and 4) and when they are efficient

but the signal is informative (state 1): ti = ψ(ei) for i = 1, 3, 4;

(b) the auditor never earns any rents: si = 0 for i = 1, 2, 3, 4;

(c) when the signal is not informative and the agent is efficient (state 2), the agent is paid

t2 = ψ(e2) + Φ(e3), meaning that he gains positive information rents, where

Φ(e3) = ψ(e3)− ψ(e3 −4β) > 0.

(d) effort levels of the agent solve the following first order conditions:

ψ′(e∗i ) = 1 for i = 1, 2, 4

νΦ′(eCF3 ) + (1− ν)ψ′(eCF3 ) = (1− ν), (6)

where the superscript CF denotes the collusion-free outcome. The equilibrium outcome is

typical for this type of problems: the efficient agent’s effort is always at the optimal level,

whereas the inefficient agent receives lower-powered incentive in one state of the world, since

eCF3 < e∗4. The optimized profit function when auditors cannot be bribed is

W ∗
CF = G−

∑
i=1,2,4

pi {ψ(e∗i ) + β − e∗i } − p3

{
ψ(eCF3 ) + β − eCF3

}
− ν(1− ξ)Φ(eCF3 ) (7)

2.3 The Third Best: Collusion-proof Monitoring

In some instances, the firm might be unable to implement the second best outcome due to

the possibility of collusion between the agent and the auditor. This problem arises when the

auditor and the agent can exchange side payments without the knowledge of the principal.10

Side payments are a problem when the agent is efficient: he gains Φ(e3) if the auditor reports

r = ∅, and gains nothing if she reports r = β. Collusion arises with a side payment from

the efficient agent to the auditor to ensure that the report is r = ∅.

With this problem, we next introduce what we call the “Standard Collusion-Proof” (CP)

solution. We present here a heuristic solution, and send the reader to appendix A where it

will be demonstrated that this solution is indeed the third-best under assumptions (i)-(v).

To obtain this solution, first note that when a bribe exchange occurs and the (informed)

auditor reports r = ∅, she foregoes payment s1 and receives instead payment s2. She is

willing to this only if s2 + b ≥ s1. Note that there is no residual asymmetric information

10Side payments can originate even if the principal knows about them but cannot design an enforceable
contract to prevent them.
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within the coalition agent-supervisor (i.e., state 1 is the only state where there is an incentive

to collude.) Hence, the notion of collusion-proofness in LT is a strong one: it impose that the

gain accrued to the coalition agent-auditor must be equal to zero, under any manipulation of

the reports. This entails that our results do not require any restrictions on the allocation of

bargaining power inside the coalition, and they do not depend on the identity of the coalition

member who offers and initiates the collusive agreement. The coalition gain G̃ from collusion

is

G̃ = (U2 − U1)− (1 + λ)(s1 − s2),

where λ is the shadow cost of transferring payments to the auditor, arising for instance from

the fact that effort must be exerted to avoid detection by the principal.11 Since the gain in

agent utility is given by Φ(e3), there are no gains from collusion if:

ICs : s1 ≥ s2 +
1

1 + λ
Φ(e3). (8)

The solution to the problem incorporating the additional ICs is a contract that excludes the

realization of a side agreement (see Appendix A). This contract is similar to the CF solution,

with the following two modifications:

(b’) si = 0 for i = 2, 3, 4; s1 = 1
1+λ

Φ(e3). That is, CP requires leaving some rents to the

auditor in state 1, in addition to the rents to the agent in state 3.

Finally, part (d) is modified as follows:

(d’)

ψ′(e∗i ) = 1, i = 1, 2, 4

Φ′(eCP3 )

[
ξν

1 + λ
+ ν(1− ξ)

]
+ (1− ν)(1− ξ)ψ′(eCP3 ) = (1− ν)(1− ξ), (9)

that is, there is an additional distortion away from efficiency that is due to the possibility

of collusion between the auditor and the agent: note that eCP3 < eCF3 . This distortion is due

to the trade off between allocation efficiency and the agent’s information rents in state 2,

Φ(e3), as well as the auditor’s transfer in state 1, s1 = 1
1+λ

Φ(e3). A comparison of CP and

CF reveals that W ∗
CF ≥ W ∗

CP : indeed, for a given e3 we have,

WCF (e3) = WCP (e3) +
ξν

1 + λ
Φ(e3), (10)

and from (10) we get that the cost of collusive monitoring is ξν
1+λ

Φ(e3).

11In many instances, detection can be more easily avoided when the bribe is in the form of a non-monetary
gift. In those cases, λ can be thought of as the difference between the monetary cost and the utility value of
the gift.
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3 Flexible Organisation

Under the threat of collusion, we now show that the principal can implement a better outcome

by offering a menu of contracts. We thus relax assumption (i), under which the principal

can offer only a single contract Γ. By doing so, the principal can implement the second best

outcome (CF), making collusion costless to eliminate. We propose an intuitive explanation

of the mechanism in section 3.1 and 3.2.

3.1 Intuition

We now show that our Flexible Organisation (FO) can achieve the second-best outcome even

in the presence of collusion. Before getting to the model, it is useful to revisit the payoffs

to the auditor and the agent in the second best (CF) and third best (CP) outcome. When

the agent is efficient (i.e., β = β), payoffs to agents (U) and auditor (V ), contingent on the

probability of receiving an informative signal (ξ), are represented by a matrix:

Collusion free (CF)

signal σ state prob. U V

informative 1 ξ 0 0

uninformative 2 1− ξ Φ(e3) 0

Collusion proof (CP)

signal σ state prob. U V

informative 1 ξ 0 1
1+λ

Φ(e3)

uninformative 2 1− ξ Φ(e3) 0

A couple of aspects are worth noticing. First, note that in expectation the efficient agent

earns a rent of (1− ξ) Φ(e3) in both regimes, whereas the auditor earns a rent of ξ
1+λ

Φ(e3)

in CP but of 0 in CF. Second, under CP, both the agent and the principal have reasons

to dislike state 1. The agent dislikes it because it earns zero rents; the principal dislikes it

because it must pay out the auditor.

The principal can use this mutual dislike of state 1 by offering the agent the opportunity

to avoid monitoring altogether. The principal can offer him the expected information rent

(1− ξ) Φ(e3) in both states 1 and 2, provided that he agrees to an alternative contract without

monitoring. We call this the outsourcing contract. We will show that the optimal outsourcing

contract has several useful characteristics. First, it is appealing to the efficient agent. He

avoids the monitoring lottery and earns his expected information rent with certainty. Second,

it is un-appealing to the inefficient agent. Intuitively, this must be the case because, if the

inefficient agent chooses to avoid the efficient agent contract under monitoring, he should

likewise avoid a contract that requires the same amount of high effort but a lower payoff.
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Third, it requires the efficient agent to reveal his type to the principal directly, in the

absence of monitoring. Fourth, it requires direct monitoring of the inefficient agent, subject

to a contract that is collusion proof.

These intuitions translate to a more general case where there are many different possible

types of agents (see section 4.5). In particular, what is relevant here is that the flexible

organization mechanism elicits the private information of the agent at the participation

stage, in exchange for a type-specific payoff that (in equilibrium) does not depend on the

signal of the auditor. The flexible organization contract does maintain monitoring; however,

as it will become clear, in section 4.5, the role of the auditor becomes less and less important

for more efficient agents.

It is also important to note that the mechanism we propose can be implemented with or

without assumption (iv). That is, the outsourcing contract can be employed if production

does not require monitoring. However, it can be used even if the auditor is indispensable for

production: in that case, the principal still hires the auditor, pays her a wage of s, but also

ignores whatever report is produced. To keep the model comparable to the benchmark, it is

thus most useful to consider the case where the auditor is always hired.

One aspect that an agent would find unappealing about the outsourcing contract is that

it essentially requires him to reveal his type. He thus misses out on the opportunity to gain

on the larger information rent that would arise if he hides his type. Suppose then that the

efficient agent declines the outsourcing contract. He will thus receive monitoring, and with

a probability of 1 − ξ his type will be revealed to the auditor. If the monitoring contract

is collusion-proof, the agent will not be able to collude with the auditor, and will earn zero

rents. In expectation, this outcome is no better than the one received under the outsourcing

contract.

3.2 The Contract

In this section we introduce the flexible organization structure by allowing the principal to

provide a menu of contracts. We use the same approach adopted in LT. We first establish an

upper bound on expected profit by deriving few necessary conditions that must be satisfied

in any equilibrium. We find that allowing for menu of contracts changes the LT result on

the upper bound in the following fashion:

Proposition 1. The mechanism that achieves the upper bound has the following proper-

ties (1) expected profit is equal to the one the principal can achieve in the collusion free-

benchmark, (2) optimal bribes are equal to zero, and (3) the menu requires only two con-

tracts.
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Appendix B provides a formal proof. It also shows that the collusion-free benchmark does

not change after assumption (i) is relaxed. Thus, the collusion-free outcome (CF) derived in

section 2.2 still applies. We then show that the principal can indeed reach this upper bound

on expected profit. In the following section we show that the upper bound is reachable

and there is no loss in generality in assuming that (a) the auditor reports σ truthfully;

(b) transfers are based on (C(ma), r), where ma ∈ {β, β} and the menu consists of only 2

contracts; more complex mechanisms are not profit enhancing; (c) the auditor’s salary is zero

in all states of the world; (d) there is no bribe-exchange in equilibrium, i.e., the mechanism

is collusion-proof.

The mechanism that reaches the upper bound works as follows. At the participation

stage, the gent is offered three options: an outsourcing contract with no monitoring, an

insourcing contract with monitoring, or a rejection of any contract (no participation). The

auditor, on the other hand, simply accepts or refuses to participate.12 In the outsourcing

contract, the principal makes an offer to the agent (C0, t0) ∈ <2
+, where C0 = β − e0, that

does not depend on any input of the auditor and provides the agent with no decision rights

over production. The agent then makes effort e0, cost C0 is observed by the principal, who

pays the agent accordingly. In addition, the auditor is offered a payment s0, which again is

not a function of her signal. The insourcing contract, on the other hand, requires the input

of the auditor. The contract specifies a set of payments t(C(ma), r), s(C(ma), r). Once the

contract is agreed, agent and auditor can collude and agree on a side contract, wherein the

agent can offer bribe b to the auditor in exchange for a report r = ∅. Finally, the agent

reports his message and the auditor reports r ∈ {∅, β}. If either the agent or the auditor

rejects this grand contract, we have shutdown of production.

3.2.1 The Constraints

The insourcing contract We begin to solve the model by considering the optimal con-

tract when the agent rejects the outsourcing offer. As before, the participation constraints

(2) and (3) are

PCa : ti − ψ(ei) ≥ 0, ∀i

PCs : si ≥ 0, ∀i.
12In appendix B, we show that, due to the hard information assumption, it is not possible to offer to

the auditor a menu of contracts. Thus, the only type of soft information provided by the auditor is the
participation decision. Since her participation is required, the principal cannot use this soft information to
extract additional information from her.
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The efficient agent must also be discouraged from mimicking an inefficient agent by meeting

the incentive constraint (4),

ICa : t2 − ψ(e2) ≥ t3 − ψ(e3 −4β).

Finally, the auditor must be discouraged from entering into side agreements with the agent

(constraint 8),

s1 ≥ s2 +
1

1 + λ
b,

where the bribe is at most the information rent of the agent in state 3.

The Outsourcing Contract The second set of constraints apply in the outsourcing con-

tract stage of the game. The participation constraint for the auditor is straightforward:

since no input from her is required, participation is guaranteed by paying her outside option:

s0 ≥ 0. On the other hand, the efficient agent will choose the outsourcing contract if the

rents gained are at least as large as those gained (in expectation) through the insourcing

contract.

IC0 : t0 − ψ(e0) ≥ ξ (t1 − ψ(e1)) + (1− ξ)(t2 − ψ(e2)) (11)

Note that what we call IC0 could be considered as a participation constraint: as long as

participation constraints (2) and (3) bind, the outside option for the agent with respect to

the outsourcing contract is not to pull out of the market entirely but to pursue a strategy of

hiding its own type and accept the insourcing contract. Finally, in order for the outsourcing

contract to be separating, it is necessary that the inefficient agent never chooses it. The

incentive constraint for the inefficient agent is indicated here. We will demonstrate that in

equilibrium, this is always met.

IC0 : t0 − ψ(e0 +4β) ≤ ξ(t4 − ψ(e4)) + (1− ξ)(t3 − ψ(e3)) (12)

3.2.2 Maximization Program and Optimal Contracts

We are now ready to introduce the profits function:

max
{ei,ti,si}i=0,...,4

W = G− ν(t0 + s0 + β − e0)− (13)

−(1− ν)[ξ(t4 + s4 + β̄ − e4)− (1− ξ)(t3 + s3 + β̄ − e3)],

subject to constraints (2), (3),(4), (8), (11), and (12). We now provide the main result of

the paper.
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Proposition 2. The principal can use Flexible Organisation to achieve the upper bound on

expected profit. Thus, the threat of collusion is eliminated at no cost and W ∗
FO = W ∗

CF .

Proof. See Appendix.

Intuitively, the insourcing contract needs to be coalition proof. As seen before, coalition

proofness requires the auditor to gain information rents in state 1, and the agent to receive

rents in state 2. Otherwise, all other participation constraints bind. So the contracts in

states 1-4 are equivalent to those in the coalition proof mechanism. Having established this,

the efficient type needs to choose between a monitoring contract and one with no monitoring.

Since the solution to (13) satisfies the incentive compatibility constraint (11), it eliminates

state 1 and 2 from the equilibrium path. The set of equilibrium contracts for states 0, 3,

and 4 that emerge from the optimization problem satisfy the following conditions:

(a) Inefficient agents choose monitoring and earn zero rents (state 3 and 4) ti = ψ(ei) for

i = 3, 4;

(a”) Efficient agents avoid monitoring and obtain a contract t0 = ψ(e∗0) + (1− ξ)Φ(e3);

(b) The auditor never earns any rents: si = 0 for i = 0, 3, 4;

(c) Effort levels of the agent solve the following first order conditions:

ψ′(e∗i ) = 1 for i = 0, 4

νΦ′(eCF3 ) + (1− ν)ψ′(eCF3 ) = (1− ν)

Finally, and as discussed, the optimal contract includes off equilibrium payoffs and effort for

states 1 and 2:

(d) s1 = 1
1+λ

Φ(e3) > s2 = 0;

(e) t1 = ψ(e1) and t2 = ψ(e2) + Φ(e3);

(f) ψ′(e∗i ) = 1 for i = 1, 2.

3.3 Remarks

3.3.1 Tradeoff Between Monitoring and Residual Claims

The optimal FO studied here introduces a tradeoff between monitoring and claims over

production costs. In the outsourcing contract, the agent is not subject to monitoring but he

is the residual claimant of the realized costs: the contract simply specifies a fixed cost, C0,

irrespective of the agent’s and auditor’s reports. Under monitoring, on the other hand, the

agent is no longer the residual claimant. For example, when r = ∅, the agent can report that

the realized cost is C2 or C3, and the principal must take note of that and react according to
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its contractual obligations.13 It is thus clear that, far from reducing the amount of control

retained by the principal, contracts that allow outsourcing remain centralized contracts.

3.3.2 Insurance

As we have already mentioned, our FO has some built-in elements of insurance in that the

outsourcing contract ensures the efficient agent against the monitoring lottery. Naturally,

allowing the agent to be risk averse would only improve FO’s performance. Consider the

extreme case where the agent is infinitely risk averse, so that he cares only about the worse

payoff. The incentive compatibility constraint in (11) becomes

IC0 : U(t0 − ψ(e0)) ≥ U(t1 − ψ(e1)), (14)

which entails that the efficient agent is left with no rents in all states of the world and the

principal implements the first-best outcome without asymmetric information.

4 Extensions

4.1 Ex-ante Participation Constraints

So far we have assumed that the agent and the auditor were covered by limited liability,

making it thus impossible for the principal to provide them with any payoff that is ex-post

negative. Consider now the case where the participation constraints are ex-ante. Thus, the

agent’s and the auditor’s participation constraints are respectively,

PCEA
a : EU =

4∑
i=1

piUi ≥ 0, (15)

PCEA
s : EV =

4∑
i=1

piVi ≥ 0, (16)

As usual in these types of models, the presence of ex-ante participation constraints allows

the principal to achieve the first best allocation. This new mechanism is still a FO with

an important caveat: the agent gets punished harshly whenever he selects the insourcing

13Giving the agent the possibility to report the realized cost has the additional benefit of improving the
principal’s profit in the (off the equilibrium) case where the efficient agent selects the insourcing contract.
This could happen by pure accident, or if the agent underestimates the probability of a successful audit ξ.
Given that the agent is indifferent between accepting the insourcing or the ousourcing contract, the slightes
underestimation of ξ suffices.
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contract and the auditor subsequently reports that he is efficient. However, the punishment

occurs out of equilibrium, so the agent is never actually taxed.14

Alternatively, one could depart from a FO-type of mechanism, and instead rely on a more

traditional approach where the principal offers a single contract Γ. For example, consider a

contract similar to the one proposed by Faure-Grimaud et al. (2003). The auditor obtains

a positive payoff in state 1 (i.e., the signal is informative and the type is efficient), which is

taxed away when her signal is uninformative (state 2 or 3). Additionally, the efficient agent

obtains an information rent when the auditor’s signal is uninformative (state 2), but the

rent is taxed away when the signal is informative (state 1). Lacking knowledge about the

signal type, the agent and the auditor accept the contract provided that in expectation it

leaves them with their outside option. Using this single-contract mechanism, the principal

can eliminate rents completely and implement the first-best.

There is an important difference between this single-contract mechanism and the FO

described above: in the former, the agent and auditor are actually taxed on the equilibrium

path and therefore receive a negative payoff in some states of the world. This difference

has an important implication: the performance of a single-contract mechanism degenerates

in the presence of risk aversion, because the contract leverage uncertainty to deal with the

collusion problem, while FO does not. To clarify this point, consider the extreme case where

the agent and the auditor are infinitely risk averse. Given that they care only about the

worse payoff, any mechanism where a negative payoff is realized in equilibrium would violate

their participation constraints. This would ultimately prevent a single-contract mechanism

from costlessly eliminating the threat of collusion (a point already made by Tirole (1986)

and, in a soft information context, Faure-Grimaud et al. [2003].) On the contrary, our FO

does not degenerate in the presence of risk aversion, because FO provides an insurance to

the agent. For example, in the extreme case where the agent and the auditor are infinitely

risk averse, the incentive compatibility constraint for the FO contract is given by (14) and,

as discussed in section 3.3.2, it achieves first best (irrespective of whether ex-post or ex-ante

participation constraints are considered.)

4.2 Ex-ante Collusion and the Role of Commitment

An important assumption made is that the auditor can in no way influence the decision of

the agent before the contracting stage. In other words, the auditor and the agent cannot

collude before the contract is signed. What happens if they could collude ex-ante? It turns

14To see this point more formally, it is sufficient to revisit the proof in Appendix B and note that, in the
presence of ex-ante constraints, the principal can set Ŭ1 = −∞, reduce the agent’s information rent to zero
in all states of the world (Ûi = 0 for all i), and implement first-best efforts (ψ′(e∗i ) = 1 for all i.)

19



out that the answer depends on the commitment abilities of the two colluding parties. If the

auditor is able to commit ex ante to a side deal that is ex-post suboptimal, our proposed

contract breaks down.15 If, however, the two actors lack this commitment ability, then the

FO is (sometimes) robust to ex-ante collusion.

Before proceeding with the explanation, let us clarify the timing of the game under

ex-ante collusion. At time 0, the agent learns about his type, and every one learns the

distribution of β and σ. At time 1, the principal offers the auditor and the agent with the

insourcing and the outsourcing contracts. At that point, the agent and the auditor can

collude over the selection of the contract. At time 2, the agent and auditor learn the signal

σ, and can again collude over messages.16 At time 3, the agents reports ma and the auditor

reports ms. At time 4, output is produced and payoffs realized.

4.2.1 Commitment

To begin, consider the case where the agent and the auditor can commit to any ex-ante

agreement, even if such deal is ex-post inferior.

Remark 1. There exist a side contract such that the agent will never choose the outsourcing

contract.

The proof is straightforward and is only sketched here. It is sufficient to note that the

auditor could commit ex-ante to always report r = ∅, in exchange for a payment 1
1+λ

b from

the agent in state 1. Any bribe b < ξΦ(e3) will make the agent earn higher rents under

the (now collusive) insourcing contract than under outsourcing. The payoff to the agent in

state 1 is thus Û1 = Φ(e3) − b > Û0. The payoff to the auditor is V̂1 = 1
1+λ

b > s0 = 0.

Thus, the side contract is ex-ante beneficial to both the agent and the auditor. In order to

make the contract ex-ante collusion proof, the principal would have to raise the payoff to

the auditor, s0. It is readily observed that the second best, as we described for the case of

interim collusion, cannot be obtained.

4.2.2 Lack of Commitment

Now suppose that the auditor cannot commit to an ex-ante side agreement. Specifically,

what the auditor and the agent agree at time 1 can be renegotiated at time 2. Then, side

agreements are not ex-post renegotiation proof. Once the agent has decided to accept the

insourcing contract, and state 1 has been realized, any bribe that the agent would have

agreed at time 1 to pay is lower than s1. Thus, the auditor will choose to break the side

15See Mookherjee and Tsumagari (2004) for a model with soft information and ex-ante collusion.
16In section 4.4, we allow the signal σ to appear at time 1.
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contract and report r = β. Knowing this, the agent will never agree to the side contract.17

However, it is important to recognize that the results in this section depend on both timing

of information and the assumption that the signal σ is public–that is, it is observed by both

agent and auditor. For instance, if the signal is private information to the auditor, and if

the auditor receives the information at the participation stage, then ex-ante collusion may

be possible even in the absence of commitment. In that case our FO can still implement the

second best under certain conditions. See Appendix D for a formal proof.

4.2.3 Other Considerations on Ex-ante Collusion

We have seen that the mechanism presented is robust to ex-ante collusion if commitment

is not possible. Commitment power might be difficult to establish in markets with many

possible principals, auditors and agents, where the latter often negotiate the contract with the

principal, and only later they learn the identity of the auditor. Our theoretical model suggests

that this prevents collusion, and there is some empirical evidence to suggest that indeed the

random assignment of auditors reduces corruption in regulated markets (Duflo et al, 2012).

Forced job rotation, where auditors and workers are continually reassigned, achieves the

same result (Felli and Hortala-Vallve, 2011). In other instances, ex-ante collusion is possible

and the auditor can credibly commit to the side contract, as discussed in the introduction.

4.3 Timing of Negotiations

Given that the principal negotiates with the auditor and the agent separately, it is possible to

imagine that the sequencing of negotiations is in itself of importance. In the model above, we

presented a particular sequence: the principal offers the contract to both auditor and agent

simultaneously. A natural variation in the timing of the contract negotiations in the context

of FO arises when the principal chooses to negotiate with the agent in a sequential manner.

In particular, suppose that, after the auditor’s contract is agreed upon, the principal offers

two alternatives to the agent: an outsourcing contract (t0, C0) which is independent of the

signal, or the possibility to negotiate an insourcing contract. The choice made by the agent

provides a signal about the agent’s type, and this signal can be used by the principal in

negotiating the insourcing contract. In principle, then, sequential contracting could be used

to design a more favourable contract to the principal. However, as the next remark makes

17In order to avoid the commitment problem, the auditor could post a bond bEA at time 1. Then, in period
2, both agent and auditor would report non cooperatively to the principal; if the signal σ is informative, the
bond would be paid to the agent, whereas it would be returned to the auditor if σ = ∅. This workaround
relies on the auditor being able to post the bond, i.e., without limited liability, and on the presence of a fully
credible third party to handle the bond payment.
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clear, this is not the case.

Remark 2. The outcome when the principal introduces the outsourcing contract and the

insourcing contract sequentially rather than at the same time is worse than FO.

Proof. See Appendix.

Intuitively, FO involves efficient agents choosing to work without monitoring, and all inef-

ficient agents choosing monitoring. Since the principal deduces that an agent rejecting the

outsourcing contract is more likely to be an inefficient agent, she will require more effort

from such inefficient agent. Anticipating this, the efficient agent will choose the outsourcing

contract only if the incentive compatibility constraint (11) holds; that means that they need

to be guaranteed a higher rent to begin with. The principal is worse off.

The remark states that providing the principal with soft information about the agent

before the signing of the insourcing contract hurts the principal by changing the outside

option available to the agent. This should be compared with the result of Khalil, Lawarrée

and Scott (2011), who find that, in a very similar setup as ours, the principal benefits from

soft information received before the contract. The striking difference in outcomes originates

from the fact that Khalil et al. does not allow the principal to offer a menu of contracts;

unlike in our case, then, the agent’s outside option is not endogenous, and so it does not

vary with the addition of information.

4.4 Timing of Information

So far, we have assumed that the information structure is such that the signal is generated in

the interim stage. In this section, we show what happens if the auditor’s signal is generated

at time 1 (before participation).

4.4.1 Privately Informed Auditor at Time 0

Suppose the auditor learns σ at time 0 but cannot use this information to collude. (That is,

we exclude ex-ante collusion). With this setup, ex-post incentive constraints are unchanged.

Thus, the second best and collusion-proof solution matches the discussion in section 2.2

and 2.3. Given this setup, it is straightforward to see that the FO outcome is unchanged,

since the outcome hinges on the ex-post participation constraint (3) for the agent, and

this is unchanged. FO insures not only the agent but also the auditor against all possible

uncertainty, so the principal does not need to compensate her from any uncertainty arising

from the timing of her information.18

18A particularly interesting case that we analyze in forthcoming work is when the privately informed
auditor could attempt to collude with the agent at time 0. In that case, flexible organization may still be
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4.4.2 Public signal at time 1

Next consider the case where the signal σ is generated at time 1, and the information is public

to both agent and auditor. It is clear that our mechanism is now suboptimal. The agent

now knows whether the signal is informative before choosing between the insourcing and

the outsourcing contract. He will thus always choose the insourcing contract when σ = ∅,

and the outsourcing contract when σ = β. This is always suboptimal for the principal.

Thus, our contract can never be implemented when the agent has all the information at the

participation stage.

4.5 Multiple types of agents

How do the results generalize to cases where the agent has more than two types of efficiency?

We show here and, with greater detail, in Appendix C, that most properties of the FO

contract have an intuitive extension to the general case, with some differences.

We start by describing the setup. The agent’s type is β ∈ {β1, β2, ..., βN}, where βi > βj

for i > j. In addition, define 4βi,j ≡ βi − βj. The auditor receives one signal which may be

informative of the agent type. The auditor’s signal is now σ ∈ {σ1, σ2, ..., σN}, such that for

all i, σi = βi with probability ξ, σi = ∅ with probability 1− ξ, and Pr(σi|βj) = 0. Finally,

denote by the superscript w ∈ {I, U} the states of the world where the signal is informative

(I) or uninformative (U).

The two problems faced by the principal are the high possible information rents gained

by the high-efficiency agents in states of the world U , and the possibility of collusion between

the supervisor and the agent. To avoid the first, the utility of the agent with efficiency level

βi must be such that

UU
i ≥ max

j 6=i
[UU

j + Φi(e
U
j )], (17)

which we refer to as the intra-contract incentive compatibility constraint, and where Φi(ej) =

ψ(ej) − ψ(ej − 4βj,i) is the information rent gained by mimicking type j. To avoid the

second problem, the principal must offer

(1 + λ)(sIi − sUi ) ≥ UU
i − U I

i . (18)

that is, there are no coalition gains from a supervisor reporting r = ∅ when σi = βi.

In Appendix C, we offer a rigorous analysis of the second best and collusion proof

contract. The critical intuition of this appendix is that the principal offers a menu of N

contracts Γi to the agent. In the optimal design, agent i chooses contract Γi. For this

preferable. Notes available upon request.
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contract to be selected, the utility that the agent must receive in equilibrium must satisfy

the following constraint:

ξU I
i + (1− ξ)UU

i ≥ (1− ξ)
{

max
j 6=i

[
UU
j + Φi(e

U
j )
]}
∀j 6= i. (19)

This is, the utility that agent i receives in expectation from contract Γi is at least as large

as the utility he gets under a different contract Γj, when the principal does not realize his

true type is i. Condition (19) is the multiple-type equivalent of IC0, equation (11), and we

refer to this as the inter-contract incentive compatibility constraint.

The final contract is (as proved in the appendix) both collusion proof and second best.

This should not be, by now, completely surprising: the principal elicits the information

from the agent at the participation stage, before there is space for collusion. Perhaps more

surprising is that, to elicit the information, the utility of agent i is always fully insured:

UU
i = U I

i ≡ Ui, and the equilibrium payoff of the supervisor is (by (18)) sIi − sUi = 0. The

signal of the agent does play a role here: insurance applies to the utility of the agent, not

his effort level, and eIi 6= eUi .

The other element of the model are the computation of utility levels Ui, and the descrip-

tion of the off-equilibrium payoffs. We remand the interested reader to the appendix for the

former, and briefly discuss the latter here. Off equilibrium payoffs ensure that an agent with

efficiency βi cannot do better by choosing a contract Γj. One simple contract that ensures

this is described in the appendix: it involves the agent reporting being type i in the partici-

pation stage and the principal ignoring any subsequent messages from the agent that indicate

j 6= i. This contract, however, loses an important feature of flexible organization: in the two

type model, if the efficient agent makes a mistake and chooses the insourcing contract, he

still has an incentive to report his true type to the principal, because the intra-contract IC

(4) is satisfied. That is, the side contracts are always incentive compatible. This is clearly

not the case when the principal ignores subsequent signals from the agent.

To introduce the feature that agents who chose the “wrong” contract have an incen-

tive to report their true type, the following problem must be solved: if the intra-contract

IC constraint (17) such that the agent i choosing contract Γj reports being type i in the

reporting stage is satisfied, then the value of contract Γj increases because now the contract

ensures larger rents to the type-i agent. Consequently, the cost of meeting the inter-contract

constraint (19) increases. The resultant contract is not second best.

Two refinements are needed to solve this problem. First, each contract Γi allows the

agent to report a set of costs Cj that are intra-contract incentive compatible; however,

reporting a cost Cj 6= Ci is allowed with a certain probability τ . With probability 1 − τ ,

24



the principal always pays the agent a fixed fee βi − eUi . Second, the set of costs that can

be reported with a probability τ are capped at Ci: that is, Cj ≤ Ci. These two refinements

limit the amount of information rents that can be claimed in any given contract by other

agents. The agent is thus a residual claimant with probability (1 − τ); with probability τ

the principal and the agent split the claims: the principal pays the cost of production Cj up

to Cj = Ci, and pays a fixed fee of Ci for any costs above that.

5 Conclusion

This paper shows that the threat of collusion alone can influence a number of organisational

dimensions including the outsourcing decisions that a firm makes, the allocation of claims

over production costs, and the ability of auditors to affect production. To show this point

we considered a simple modification of Laffont and Tirole’s (1991) standard mechanism in

hierarchical structures where an agent and his auditor can collude at the expense of the prin-

cipal. By letting the agent choose over a menu of contracts or organizational structures, our

model yields second-best results. In particular, we let the agent choose between an outsourc-

ing contract that requires no monitoring, and an insourcing contract subject to auditing.

The optimal contract has well-defined characteristics. First, it involves highly productive

workers choosing to produce outside of the firm, with no monitoring, while inefficient workers

remain inside the firm. Second, when the principal/firm outsources production, the agent is

the residual claimant of production costs, while when production remains within the firm,

the principal is. Third, it provides insurance both to the agent and the auditor. Fourth, it

requires the principal to set up contracting in a specific manner, by providing agents with a

simultaneous choice of all contracting options.

However simple, our mechanism provides a novel explanation for the practice of out-

sourcing of production that is based on the presence of collusion within the firm, and delivers

several insights on the importance of commonly-used assumptions in principal-agent models

of corruption. In particular, the model makes clear that the timing of collusion matters in

determining the optimal contract. Our model delivers second-best outcome when the agent

and the auditor do not collude in the participation decision; however, when collusion takes

place before they agree to the contract, our model is sensitive to the ability to commit of

the auditor. This suggests that the organizational structure can depend on the characteris-

tics of the agents. Moreover, we find that the model is robust to changes in the timing of

information available to the auditor, and can be extended to multiple types of agent.
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6 Appendix

6.1 Appendix A: Equilibrium outcome under collusion (single con-

tract)

Here we show that the mechanism presented in section 2.3 effectively implements the third

best outcome. This proof is substantially a revisit of the one provided in the original LT

paper, under the assumption of limited liability. We present it to merely highlight the role of

assumption (i), that the principal offers a single menu to the auditor and the agent. In the

subsequent proofs, we will refer back to this one to point out what are the exact consequences

of relaxing (i).

Strictly speaking, proving our claim would just require showing that the binding con-

straints match the ones found in the LT paper. For the sake of completeness, we will also

closely follow their proof to derive final outcomes and demonstrate that (a) the auditor re-

ports σ truthfully; (b) transfers are based on (C, r) only and more complex mechanisms are

not profit enhancing; (c) the auditor’s salary depends only on her report; (d) there is no

bribe-exchange in equilibrium, i.e., s̃i = 0 for all i. The strategy proof in LT consists of the

following steps: (1) establish an upper bound on expected profit by applying the necessary

conditions, and then maximizing the constrained profit. As in the LT case, we will find

that the optimal bribes are zero. (2) We show that this upper bound can be reached by an

incentive scheme that is collusion proof and that satisfies properties (a)—(d).

Let us start with some notation. The mechanism offered by the principal determines

a side contract between the agent and the auditor, and some equilibrium allocation. Let

us index this equilibrium allocation by a hat: {t̂i, ŝi, Ûi, V̂i}4
i=1. This equilibrium allocation

might include the equilibrium bribes, if any. The actual transfers from the principal to the

auditor and the agent are denoted respectively by si and ti in state i. Let us denote by s̃i

the agent’s bribe to the auditor, which is assumed to be positive without loss of generality.19

Hence,

ŝi =si + s̃i (A.1)

t̂i =ti − (1 + λ)s̃i (A.2)

s̃i ≥0 (A.3)

Ûi =t̂i − ψ(ei) (A.4)

V̂i =ŝi. (A.5)

19It is possible to show that negative bribes are always suboptimal.
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Consider the implications of the LT assumptions (i) and (iv). (i) states that the participation

decision consists of a binary decision, i.e., yes or no. The decision to participate is not subject

to collusion. (iv) states that the auditor is needed for production: G is assumed to be large

enough such that the principal wants production to take place irrespective of the realization

of β and σ. (i) together with (iv) implies that participation decisions cannot be used as

screening device because in any equilibrium the auditor and the agent must accept (i.e.,

they both report yes.) Thus, the set of constraints that need to be satisfied for all i is:

V̂i ≥ 0 (A.6)

Ûi ≥ 0. (A.7)

E(Û |β) =
p1

p1 + p2

Û1 +
p2

p1 + p2

Û2 ≥ 0 (A.8)

E(Û |β) =
p3

p3 + p4

Û3 +
p4

p3 + p4

Û4 ≥ 0 (A.9)

E(V̂ ) =
∑
i

piV̂i ≥ 0. (A.10)

The first two inequalities ensure that the final allocations satisfy the ex-post participation

constraints, assumption (v). The latter three inequalities are ex ante participation con-

straints that need to be satisfied before either the auditor or the agent learn about each

other’s information, from assumption (ii). It is clear that constraints A.8-A.10 are always

satisfied when A.6 and A.7 are satisfied–so they can be ignored.

Since in state 2 only the agent knows that β = β, he can mimic the behavior of type β

and get utility Û3 + Φ(e3). To avoid that, the following condition must be met:

Û2 ≥ Û3 + Φ(e3) (A.11)

Finally, in order to distinguish between states 1 and states 3, the agent and the auditor must

be prevented from colluding:

(1 + λ)(ŝ1 − ŝ2) ≥ Û2 − Û1. (A.12)

If (A.12) were violated, the auditor and the agent would be better off signing a side-contract

in state of nature 1 that would suggest that the true state of nature is 2.

Thus, the set of binding participation constraints is (A.6)-(A.7) and (A.11)-(A12), which is

the same set identified by LT. The LT allocation is thus obtained. This proves our statement.

However, for completeness, we provide a very close replication of the LT proof.
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The expected profit function is

W = G−
4∑
i=1

pi(ti + si + βi − ei). (A.13)

Use (A.1), (A.2), (A.4), and rearrange the profit function to obtain,

W = G−
4∑
i=1

pi(λs̃i + ŝi + βi − ei + Ûi + ψ(ei)). (A.14)

Next, we find the upper bound Wmax for W when the constraints (A.3), (A.6), (A.7), (A.11),

and (A.12) are imposed on the decision variables {ei, s̃i, ŝi, Ûi}4
i=1. That is, we ignore other

potential constraints for the moment. Owing to the fact that rents are costly, optimality

requires,

ŝi =0 for i = 2, 3, 4, (A.15)

Û3 =Û4 = 0. (A.16)

Moreover, (A.11) and (A.12) are satisfied with equality for the same reason. An inspection

of (A.14) also reveals that

s̃i = 0 for all i. (A.18)

To show that Û1 = 0, it suffices to note that from (A.11) and (A.12) follows

(1 + λ)ŝ1 = Φ(e3)− Û1. (20)

Thus, maximizing W with respect to Û1 is equivalent to maximizing −(Φ(e3)−Û1

(1+λ)
+ Ûi) subject

to Û1 ≥ 0. Thus, Û1 = 0. The maximization with respect to e is as announced in the main

text. Effort is socially optimal, i.e., ψ′(e∗i ) = 1, except in state 3, when, using (A.11) and

(A.12), the optimal effort solves

Φ′(e3)

[
ξν

1 + λ
+ ν(1− ξ)

]
+ (1− ν)(1− ξ)ψ′(e3) = (1− ν)(1− ξ) (21)

To complete the proof we have left to show that the upper bound can be reached. To

this purpose, take a direct revelation mechanism where the auditor reports r and the agent

reports his type β̂. Let i = 1 denote the state in which r = β, and β̂ = β etc. Now consider
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the following transfers and cost targets

si =ŝi (A.19)

ti =Ûi + ψ(ei) (A.20)

Ci =β̂ − ei (A.21)

where {ei, ŝi, Ûi}4
i=1 are the solutions to the maximization (A.13). Clearly, in no state of

nature do the auditor and the agent have an incentive to collude against this scheme, or to

individually misreport or lie. Thus, the upper bound can be reached by a pair of contracts

that satisfy (a)—(d), as claimed above.

6.2 Appendix B: Equilibrium outcome under collusion (multiple

contracts)

Under our new assumption, the participation decision is no longer a binary decision, i.e., yes

or no. The principal can offer a menu of contracts / mechanisms. Participation decisions

become richer and can now be used as a screening device by the principal. A couple of

important points are worth mentioning:

1) Auditor’s participation decision: recall that we are considering monitoring with hard-

information and (following LT) we are excluding the possibility that the auditor reports any

soft signal. The auditor either reports the type of the agent (hard-information) or she reports

nothing. Hence, the auditor’s participation decision cannot be used as a screening device

by the principal. Additionally, the auditor does not have access to the hard-information at

the participation stage, so her participation decision cannot reflect that information. Thus,

the auditor’s participation decision remains binary, i.e., yes or no. In any equilibrium the

auditor must accept the mechanism (as in LT.)

2) Agent’s participation decision: unlike the auditor, we assume that the agent can send soft-

signals. This is consistent with LT. Instead, we depart from LT by allowing the participation

decision to involve a menu of contracts: the agent has to select one and he has to do so at a

stage when he does not know the auditor’s signal, nor can communicate with her. However,

the agent knows his own type at the participation stage, so the participation decision can

be used as a screening device.

We use the same strategy proof as in LT: (1) we establish an upper bound on expected

profit by deriving a couple of necessary conditions that must be satisfied by the final alloca-

tion in any equilibrium, and (2) we maximize the constrained profit. We find in particular

that optimal bribes are equal to zero, as in the LT single-contract case.
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Under our new assumption, the necessary conditions (A.6) and (A.7) must still be satisfied by

the final allocation in any equilibrium. On the other hand, conditions (A.11) and (A.12) could

be relaxed. To see this point, note that, under our new assumption, the equilibrium allocation

should also specify the equilibrium contract selected by the agent at the participation stage,

i.e., {t̂i, ŝi, Ûi, V̂i, Γ̂i}4
i=1, where Γ̂i represents the equilibrium contract selected by the agent

in state i. Clearly, Γ̂i need not be the same in all states. However, since the agent cannot

distinguish between states 1 and 2, the equilibrium contract selected by the agent must be

the same in these two states.20 The same applies to states 3 and 4. Let us denote by Γ̂β,

and Γ̂β, the equilibrium contracts in states 1-2 and 3-4 respectively. Note that (A.12) is still

a necessary condition because, after the participation decisions are made, the agent and the

auditor know the state i. If (A.12) were violated the auditor and the agent would be better

off signing a different side-contract in state of nature 1.

Does the same apply to (A.11)? At the participation stage, the agent knows his type,

so he can distinguish between states 1-2 and 3-4. Hence, the equilibrium contract need not

be the same in these states. Suppose it were indeed the same. Then (A.11) would still be a

necessary condition because after the participation decision is made if the agent learns that

the state is 2, he is the only one to know that β = β, and so he can mimic the behavior

of type β and get utility Û3 + Φ(e3). However, the principal can design a mechanism such

that, in equilibrium, the agent selects a different contract in states 1-2 and 3-4. In that case,

condition (A.11) is no longer required.

To see the point formally, note that the agent has to make his participation decision

without knowing the auditor’s signal. The principal has to ensure that the agent selects the

contract Γ̂β when the type is β. The β-agent expects to obtain p1
p1+p2

Û1 + p2
p1+p2

Û2 by selecting

Γ̂β. On the other hand, he expects to obtain p2
p1+p2

[
Û3 + Φ(e3)

]
+ p1

p1+p2
Ŭ1 by selecting Γ̂β,

where Ŭ1 denotes the (out-of-equilibrium) payoff in the case where the agent selects Γ̂β and

the auditor reports that the type is β. Clearly, the principal wants to set Ŭ1 as low as possible

(compatibly with [A.7]) to discourage the agent from misreporting. Because of the ex-post

participation constraints, the lowest payoff is Ŭ1 = 0.21 This entails that (A.11) becomes

p1

p1 + p2

Û1 +
p2

p1 + p2

Û2 ≥
p2

p1 + p2

[
Û3 + Φ(e3)

]
. (A.11b)

Does the principal prefer to design a mechanism where screening occurs at the partici-

20Here, we follow LT and focus on deterministic final allocations. The same reasoning can be extended to
random final allocations

21Clearly, in the (out-of-equilibrium) case where the agent selects Γ̂β and the auditor reports that the
type is β, the auditor should also be suitably incentivized to report her signal. Because this occurs out-of-
equilibrium, incentivizing the auditor is costless for the principal.
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pation stage (i.e., [A.11b] is the necessary condition) or a mechanism where all types select

the same contract (i.e., [A.11] is the necessary condition)? Let us denote the two kind of

mechanisms by (a) and (b) respectively. It is easy to the see that the principal prefers the

former. Suppose not and assume instead that (A.11) is the necessary condition, namely,

the preferred mechanism is (b). Appendix A then implies that the optimal allocation must

specify Û1 = 0. Note that when Û1 = 0 equation (A.11b) reduces to (A.11). Thus, the

allocation that the principal implements in (b) can also be implemented in (a). However,

the opposite is not true, and (as we show next) optimality requires Û1 6= 0.

The expected profit function is

W = G−
4∑
i=1

pi(ti + si + βi − ei). (A.22)

Use (A.1), (A.2), (A.4), and rearrange the profit function to obtain,

W = G−
4∑
i=1

pi(λs̃i + ŝi + βi − ei + Ûi + ψ(ei)). (A.23)

Next, we find the upper bound Wmax for W when the constraints (A.3) and (A.6), (A.7),

(A.11b), and (A.12) are imposed on the decision variables {ei, s̃i, ŝi, Ûi}4
i=1. That is, we

ignore other potential constraints for the moment. Owing to the fact that rents are costly,

optimality requires,

ŝi =0 for i = 2, 3, 4, (A.25)

Û3 =Û4 = 0. (A.26)

A fast inspection also reveals that

s̃i = 0 for all i, (A.27)

Moreover, (A.11b) and (A.12) are satisfied with equality for the same reason (i.e., rents are

costly.) Note that from (A.12) follows

ŝ1 =
Û2 − Û1

(1 + λ)
. (A.28)

Hence, Û2 = Û1 minimizes ŝ1. Moreover, for any pair (Ũ2, Ũ1) such that Ũ1 6= Ũ2 and (A.11b)

is satisfied with equality, there is another pair such that (A.11b) is still satisfied with equality
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but Û2 = Û1. Thus, optimality requires that Û2 = Û1. From (A.11b)

(Û2 =)Û1 =
p2

p1 + p2

Φ(e3), (A.29)

and,

ŝ1 = 0. (A.30)

Plugging (A.25), (A.26), (A.27), (A.29) and (A.30) into the function (A.23), we get an

unconstrained profit function that depends only on effort levels e1, ..., e4:

max
{ei}4i=1

Wmax = G−
4∑
i=1

pi(βi − ei + ψ(ei)) + p2Φ(e3). (22)

The first order conditions of this function are such that effort is socially optimal in all states,

i.e., ψ′(e∗i ) = 1, except 3, where the optimal effort solves

vΦ′(e3) + (1− ν)ψ′(e3) = (1− ν).

Note that this first order condition is the same as (6), so e3 = eCF3 . The maximized profit

function takes the form:

Wmax = G−
∑
i=1,2,4

pi {ψ(e∗i ) + β − e∗i }−p3

{
ψ(eCF3 ) + β − e3

}
−ν(1−ξ)Φ(e3) = W ∗

CF . (23)

Before concluding we just need to verify that the collusion-free benchmark does not change

after assumption (i) is relaxed. This is straightforward. In the absence of collusion (A.12) is

no longer required; hence, any pair (U2, U1) that satisfies (A.11b) with equality is optimal. As

we showed before, this set includes as special case the optimal U2 and U1 derived in Appendix

A. Hence, relaxing (i) does not change the collusion-free benchmark. The collusion-free

allocation (CF) derived in section 2.2 still applies.

It is thus proved that the upper bound on expected profits under the threat of collusion is

equal to the optimal profit in the collusion-free problem, equation (7).

We are left with a final question: can this upper bound be reached? In the proof of Propo-

sition 2 we show that the upper bound can be reached by a menu of contracts that satisfy:

(a) the auditor reports σ truthfully; (b) transfers are based on (β̂, r) and the menu consists

of only 2 contracts; more complex mechanisms are not profit enhancing; (c) the auditor’s

salary is zero in all states of the world; (d) there is no bribe-exchange in equilibrium, i.e., s̃i

= 0 for all i, i.e., the mechanism is collusion-proof.
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6.3 Web Appendix C: Equilibrium outcome under collusion (mul-

tiple types-multiple contracts)

We extend our setup by allowing more than two types of agent. The agent’s type is now

β ∈ {β1, β2, ..., βN}, where βi > βj for i > j, and νi denotes the probability that the agent

has type βi, with
∑

i νi = 1. In addition, define 4βi,j ≡ βi − βj. Similarly, the auditor

receives one signal which may be informative of the agent type. The auditor’s signal is now

σ ∈ {σ1, σ2, ..., σN}, such that for all i, σi = βi with probability ξ, σi = ∅ with probability

1 − ξ, and Pr(σi|βj) = 0. Finally, denote by the superscript w ∈ {I, U} the states of the

world where the signal is informative (I) or uninformative (U). Having this schedule in

place, we derive the equilibrium outcome by following the same solution strategy adopted

in appendix B: We establish an upper bound on expected profit by deriving a couple of

necessary conditions, and we show that this upper bound can be reached by an incentive

scheme that is collusion proof and that satisfies the properties discussed in section 3.2. The

discussion introducing the previous appendix largely applies;22 here, we point out where they

differ. First modify the conditions on final allocations, equations (A.1)-(A.7) as follows. For

all i = {1, ..., N} and w = {I, U}:

ŝwi =swi + s̃wi (N.1)

t̂wi =twi − (1 + λ)s̃wi (N.2)

s̃wi ≥0 (N.3)

Ûw
i =t̂wi − ψ(ewi ) (N.4)

V̂ w
i =ŝwi . (N.5)

In addition, the usual ex-ante and ex-post participation constraints must be met in equilib-

rium. For all i = {1, ..., N} and w = {I, U}:

V̂ w
i ≥ 0 (N.6)

Ûw
i ≥ 0. (N.7)

E(Û |βi) = ξÛ I
i + (1− ξ)ÛU

i ≥ 0 (N.8)

E(V̂ ) =
∑
i

νi

[
ξV̂ I

i + (1− ξ)V̂ U
i

]
≥ 0. (N.10)

22As before, the auditor’s participation decision cannot be used as a screening device by the principal. In
any equilibrium the auditor must accept the mechanism.

33



As before, if (N.6) and (N.7) are satisfied, so will (N.8) and (N.10). Finally, the incentive

compatibility constraints that exist whenever the signal is uninformative are:

ÛU
i ≥ max

j 6=i
[ÛU

j + Φi(e
U
j )], (N.11)

where Φi(ej) = ψ(ej) − ψ(ej − 4βj,i) is the information rent gained by agent i mimicking

type j. Next, as usual the following necessary condition must be satisfied for all i:

(1 + λ)(ŝIi − ŝUi ) ≥ ÛU
i − Û I

i . (N.12)

If (N.12) were violated, the auditor and the agent would be better off reporting (i, U) in

state of nature (i, I).

As before, it is useful to mention that the equilibrium allocation also includes the equilib-

rium contract selected by the agent at the participation stage, i.e., {t̂wi , ŝwi , Ûw
i , V̂

w
i , Γ̂

w
i }

w=I,U
i≤N ,

where Γ̂wi represents the equilibrium contract selected by the agent in state (i, w). Clearly,

Γ̂wi need not be the same in all states. However, since the agent cannot distinguish between

states U and I, the equilibrium contract selected by the agent must be the same in these two

states. Hence, we simple denote the equilibrium contract by Γ̂i. The necessary conditions

(N.6) and (N.7) must still be satisfied by the final allocation in any equilibrium. Condition

(N.12) is still a necessary condition because, after the participation decisions are made, the

agent and the auditor are both informed about the agent type, and could pretend being

uninformed. However, as in appendix B, condition (N.11) need not bind: the principal can

design a mechanism such that, in equilibrium, the agent selects a different contract in dif-

ferent states. To see the point formally, note that the agent makes his participation decision

without knowing the auditor’s signal. The i-agent expects to obtain ξÛ I
i + (1 − ξ)ÛU

i by

selecting Γ̂i. On the other hand, he expects to obtain (1− ξ)
[
ÛU
j + Φi(e

U
j )
]

+ ξŬ I by mim-

icking type j 6= i and selecting Γ̂j 6=i, where Ŭ I denotes the payoff in the case where the agent

selects Γ̂j 6=i and the auditor reports that the type is not j. Clearly, the principal wants to

set Ŭ I as low as possible (compatibly with [N.7]) to discourage the agent from misreporting.

Because of the ex-post participation constraints, the lowest payoff is Ŭ = 0.23 Thus, (N.13)

can be written as

ξÛ I
i + (1− ξ)ÛU

i ≥ (1− ξ)
[
ÛU
j + Φi(e

U
j )
]
∀j 6= i,

23In the case where the agent selects Γ̂j and the auditor reports that the type is different from j, the
auditor should also be suitably incentivized to report her signal. Because this occurs out-of-equilibrium,
incentivizing the auditor is costless for the principal.
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which is the set of incentive compatibility constraints that must hold on the equilibrium

path. Out of all possible N − 1 constraints, at most one will be binding:

ξÛ I
i + (1− ξ)ÛU

i ≥ (1− ξ)
{

max
j 6=i

[
ÛU
j + Φi(e

U
j )
]}
∀j 6= i, (N.13b)

where this condition must be satisfied in order to prevent the agent from selecting another

type’s contract. We will show later in the proof that the relevant necessary condition is

(N.13b) and not (N.11). For the time being, we remain agnostic.

We are now ready to determine the optimal allocation. The expected profit function is

W = G−
N∑
i=1

vi
{
ξ(tIi + sIi + βi − eIi ) + (1− ξ)(tUi + sUi + βi − eUi )

}
. (N.22)

Use (N.1), (N.2), (N.4), and rearrange the profit function to obtain,

W = G−
N∑
i=1

vi{ξ(ŝIi + λs̃Ii + βi − eIi + Û I
i + ψ(eIi ))+

(1− ξ)(ŝUi + λs̃Ui + βi − eUi + ÛU
i + ψ(eUi ))}. (N.23)

subject to constraints (N.3), (N.6), (N.7), and either (N.11) or (N.13b) if we look at the

collusion-free benchmark. Otherwise, (N.12) must also be satisfied if collusion is allowed.

Irrespective of whether collusion is allowed or not, it is readily observed that

ŝUi = 0 ∀i, (N.24)

s̃wi = 0 ∀i, w (N.25)

Thus, the optimal allocation under the threat of collusion is collusion-proof. Next, rewrite

(N.23) as follows:

W =G−
N∑
i=1

vi{ξ(ŝIi + βi − eIi + ψ(eIi )) + (1− ξ)(βi − eUi + ψ(eUi ))}

−
N∑
i=1

vi{ξÛ I
i + (1− ξ)ÛU

i }

We want now to verify that our necessary condition is indeed (N.13) and that in the

rest of this proof we can ignore (N.11). Note that when Û I
i = 0 (N.13b) reduces to

(N.11). Otherwise for any Û I
i > 0, the information rent implied by (N.13b) is smaller
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compared with (N.11), something that can be easily verified by observing that (N.13b) im-

plies ÛU
i ≥ maxj 6=i

[
ÛU
j + Φi(e

U
j )
]
− ξ

(1−ξ) Û
I
i ∀i. Hence, given that (N.7) requires Û I

i ≥ 0, the

principal needs to leave the agent with a (weakly) lower information rent in the uninforma-

tive stage (w = U) by forcing him to reveal his type at the participation stage, rather than

eliciting it once the contract has been selected. However, this comes at the cost of leaving

an additional information rent in the state where the auditor’s signal is informative (w = I).

This cost is Û I
i . But Û I

i is paid out with probability ξvi, whereas ξ
(1−ξ) Û

I
i is accrued to the

principal with probability (1 − ξ)(vi +
∑

z vz) where z represents the (potentially empty)

set of types that includes: (a) z′-types whose optimal misreport is mimicking type i (i.e.,

argmaxx

[
ÛU
x + Φz′(e

U
x )
]

= i), z′′-types whose optimal misreport is mimicking z′-types, and

so on and so forth recursively. Clearly the benefits (weakly) outweigh the costs. It follows

that the principal prefers to screen the agent at the participation stage, and (N.13b) is our

necessary condition. Observe that (N.13b) should always be binding and can be substituted

directly into the profit function presented above to obtain

W = G−
N∑
i=1

vi{ξ(ŝIi + βi − eIi + ψ(eIi ))+(1− ξ)(βi − eUi + ψ(eUi ))}

− (1− ξ)
N∑
i=1

vi

{
max
j 6=i

[
ÛU
j + Φi(e

U
j )
]}

(N.23b)

From this point onward our proof with and without the threat of collusion needs be further

specialized. Let us first consider the collusion-free benchmark.

6.3.1 Collusion-free Benchmark

In the collusion-free benchmark the principal receives σ directly (or alternatively the principal

can perfectly control the auditor’s actions). Thus, ŝIi = 0 ∀i. To show that ÛU
j = 0 for all

j, it suffices to note that maximizing W in (N.23b) with respect to ÛU
j is equivalent to

maximizing −(1 − ξ)viÛU
j for all i such that argmax

[
ÛU
x + Φi(e

U
x )
]

= j, and for all i′ such

that argmax
[
ÛU
x + Φi′(e

U
x )
]

= i and so on recursively. Clearly, given the constraint ÛU
j ≥ 0,

optimality requires ÛU
j = 0 for all j. From the binding (N.23b) follows that

ξÛ I
j = (1− ξ) max

z 6=j

[
ÛU
z + Φi(e

U
z )
]

= max
z 6=j

[
0 + Φi(e

U
z )
]

= (1− ξ)Φj(e
U
N) ∀j.
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Before proceeding, it is important to point out that there is a problematic aspect to the

implementation of such a mechanism. Namely, the principal can withhold the hard evidence

in the informative state of the world and gain Û I
i − ÛU

i = Û I
i when the agent has type

i. The agent knows the principal’s signal but cannot access its hard evidence, making him

vulnerable to this kind of manipulation. If the principal is unable to commit to disclose

the hard evidence, the mechanism unravels. In order to avoid this problem the principal

is forced to set ÛU
i ≥ Û I

i ∀i, which is motivated by the observation that the principal can

always report that the signal is uninformative but not viceversa. Given that we showed

that the profit decreases monotonically with ÛU
i , the condition needs to be binding, i.e.,

ÛU
i = Û I

i , which restors the insurance result from the 2-types case. Then, (N.13b) requires

ÛU
i = Û I

i = (1 − ξ) maxj 6=i

[
ÛU
j + Φi(e

U
j )
]
. As before, effort is first best in the informative

states and {eUi }i=1,..,N solves (N.23b) subject to the monotonicity constraint.

6.3.2 Collusion-Proof Benchmark

Under the threat of collusion, maximizing W with respect to ÛU
j is equivalent to maximizing

−(1 − ξ)viÛU
j − ξvj

ÛU
j

(1+λ)
for all i such that argmax

[
ÛU
x + Φi(e

U
x )
]

= j, and for all i′ such

that argmax
[
ÛU
x + Φi′(e

U
x )
]

= i and so on recursively. Thus, W decreases monotonically

with ÛU
j . On the other hand, maximizing W with respect to Û I

j is equivalent to maximizing

ξvj
ÛI
j

(1+λ)
. Thus, W increases monotonically with ÛU

j . However, the same issue that afflicted

the implementation of this collusion-free allocation, also afflicts that of the collusion-proof

one: there is scope for principal-auditor coalition formation, wherein the principal bribes the

auditor to withhold the hard evidence in the informative state of the world. The mechanism

is unraveled as a result. As in the collusion-free benchmark, the principal is forced to set

ÛU
i ≥ Û I

i ∀i in order to rule this problem out. But profit decreases monotonically with ÛU
i ,

implying again that the condition needs to be binding, i.e., ÛU
i = Û I

i . Having this schedule

in place, (N.12) is satisfied by setting ŝIi = 0; collusion is eliminated at zero cost. Thus,

the optimal effort levels and the equilibrium allocations are the same as in the collusion-free

benchmark. This proves that the upper bound on expected profit is equal to the collusion-free

profit (second-best.)

6.3.3 The second-best contract

Having established the collusion-proof benchmark, we next show that there exist a contract

that achieves the upper bound. In the spirit of the paper, we focus on the case where, due

to the possibility of a supervisor-principal coalition, the payoffs to the agent must be fully

insured.
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The contract is as follows: Take a direct revelation mechanism where the auditor reports

r, the agent chooses contract Γ̂i, and then, in the collusion stage, reports his type β̂. Now

consider the following transfers and cost targets under contract Γ̂i

swi =ŝwi (A.19)

twi =Ûi + ψ(ewi ) (A.20)

Cw
i =βi − ewi (A.21)

where {ewi , ŝwi , Ûi} are the solutions to the maximization of the collusion-free benchmark for

each pair (i, w). Note that in the above the utility of the agent is insured, but not his effort

since it is possible that eIi 6= eUi .

We also need to specify the details of each contract (including the out of equilibrium

payoff.) In particular, let us denote by Ŭ I
i,j = 0 and s̆Ii,j = L respectively the i-agent’s and

the auditor’s payoff when the agent selects contract Γ̂j 6=i, and the auditor reports βi, where L

is large at will. Note that Ŭ I
i,j can be achieved by setting the payout to the agent ti,j = ψ(eIi ).

With this, in no state of nature do the auditor and the agent have an incentive to collude

against this scheme, or to individually misreport or lie.

6.3.4 The Flexible Organization contract

The contract above achieves the first element of the flexible organization: the agent’s utility is

insured. However, we do not observe the second element of the flexible organization scheme:

that the agent who misreported his type in the first stage by choosing a contract Γ̂j 6=i is

incentivized to truthfully reveal his type in the collusion stage. This property is beneficial

to the principal because it would ensure that in the (out of equilibrium) event that type j

selects Γ̂i, the latter can report his type truthfully. This might be useful if one is concerned

with the possibility of random realization of out of equilibrium events, such that ones that

occur when the agent makes a mistake in selecting the contract at the participation stage or

in evaluating the probability of a fruitful inspection by the auditor.

Designing a contract that offers out of equilibrium incentive compatibility requires the

principal to offer a payment schedule tUi,j to an agent who chose contract Γ̂i.

Corollary 1. It is necessary to impose a cap in the effort schedule available in each contract.

Suppose not and assume that Γ̂i includes all efforts {eUi }Ni=1, truthful reporting would require

(N.11) to be binding for all types. This inflates the information rents on the equilibrium

path and distorts the profit away from the collusion-free benchmark. For example take type

i. In equilibrium, type i would select Γ̂i as before but now he would need to be compensated
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for not reporting he has type j > i. Thus, a necessary condition is that each contract Γ̂i is

capped at effort ewi (or alternatively at cost β̂ − ewi ).

A quick example reveals that this feature is not always costless. Take contract Γ̂N and allow

the agent to select efforts {eUi }Ni=1. Incentive compatibility entails that (N.11) must be bind-

ing, but in that case the collusion-free allocation is not implementable because (N.13b) would

be slack. (Recall that the implementation of the collusion-free allocation hinges precisely on

ignoring [N.11] as discussed above.)

6.4 Web Appendix D: Ex Ante Collusion, Private Signals, and

Lack of Commitment

Consider here the ex ante collusion case where the auditor privately learns her signal at time

1, and can use the information to design ex-ante side contracts with the agent. Assume that

the auditor cannot commit to the contract: that is, the contract must be renegotiation proof

in the interim stage.

There are two types of side contract that are implementable when the agent and the

auditor lack the ability to commit. First, the auditor with information on the efficient agent

would receive the incentive payment s1 if she can compel (through a side payment) the agent

to work under monitoring. Alternatively, the agent could increase his rent by choosing the

insourcing contract when the auditor has an uninformative signal, and by working outside

the firm when the signal is informative. This would require the agent to pay the auditor for

information on the signal received. The following proposition describes the condition under

which these side contracts are implementable.

Proposition 3. When the agent and the auditor are able to collude ex-ante but cannot

commit to the side contract:

i : If 1
(1+λ)2

≤ 1− ξ, side contracts are not feasible and FO achieves second-best profits.

ii : If 1
(1+λ)2

> 1 − ξ, FO does not achieve second best profits; but it may still produce a

higher profits than the standard collusion-proof mechanism (CP).

Proof. Proof of statement (i). Consider the first type of (ex ante) side contract. The auditor

with σ = β can offer a bribe bs ≤ 1
1+λ

s1, and the agent will accept to work under monitoring

(and, therefore, lose all direct rents from the principal) if bs ≥ Φ0 (where, with slight abuse of

notation, Φ0 denotes the rents earned by the efficient agent under the outsourcing contract).
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Thus, the flexible organization contract is robust to this side contract only if

ICEA
0 : Φ0 ≥

1

1 + λ
s1. (24)

Next, consider the second type of side contract. The efficient agent will choose to work under

monitoring only when the auditor is uninformed. Thus, the side deal requires the auditor

to provide a side report; to induce truthful revelation of the signal, the agent will need to

offer a sufficiently high bribe ba whenever σ = β. If ba is too low, an informed auditor

has an incentive to lie, induce the agent to choose monitoring, and then report truthfully

to the principal to earn the incentive pay s1. The auditor thus needs to receive ba ≥ s1

from the agent. (Note that the auditor’s report, r = β, can be verified because it is hard

information.) In turn, the efficient agent gains from such transaction only if the cost of

the bribe is compensated by the rents gained under monitoring; that is, it gains only if

ξ[Φ0 − (1 + λ)ba] + (1 − ξ)Φ2] ≥ Φ0. Again, this side agreement cannot take place if the

maximum bribe the agent is willing to pay is too lower than the minimum amount that the

auditor is willing to accept. Such condition arises whenever

ICEA
s : s1 >

1− ξ
ξ

1

1 + λ
[Φ2 − Φ0]. (25)

It is straightforward to verify that the FO solution (where Φ2 = Φ(e3), Φ0 = (1 − ξ)Φ(e3)

and s1 = 1
1+λ

Φ(e3)) satisfies the no-collusion conditions (24) if 1
(1+λ)2

≤ 1 − ξ, and that it

always satisfies condition (25).

Proof of statement (ii). Next, consider the case where 1
(1+λ)2

> 1−ξ. In this case, deadweight

losses from the side contract are relatively small, and under our benchmark FO contract

the auditor can bribe efficient firms to choose a contract with monitoring. To avoid this

situation the principal needs to offer sufficiently high rents under outsourcing; that is, Φ0 =
1

(1+λ)2
Φ(e3). The new incentive constraint for the efficient agent (11) is now given by the

following:

t0 − ψ(e0) ≥ 1

(1 + λ)2
Φ(e3) > (1− ξ)Φ(e3),

that is, the threat of ex-ante collusion raises the payouts available to the agent, but not to

the auditor. The solution to the FO program is not second best, and relates to CP in the

following way:

WFO(e3) = WCP (e3) +

[
ξ

1 + λ
+ 1− ξ − 1

(1 + λ)2

]
Φ(e3).
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Clearly, FO continues to dominate CP when the distance between 1
(1+λ)2

and 1− ξ is small.

When the distance is large, it becomes unclear which one dominates: the preferred outcome

varies, depending on the values of ξ and λ.

The above proposition suggests that the second best outcome is more likely to be achievable

if collusion is difficult (λ is high) or if the auditor is not very good (ξ is low). The latter

arises because, when the auditor is “bad” at getting an informative signal, the agent receives

a higher payoff under the outsourcing contract; moreover, since the auditor is relatively

unlikely to be informed, the upshot from collusion is low and the agent is better off behaving

uncooperatively vis a vis the auditor. If 1
(1+λ)2

> 1−ξ, and the auditor knows that the agent

is efficient, side contracts are feasible. The auditor could bribe the agent for choosing the

insourcing contract. The cost of this side contract to the principal is noticeable: irrespective

of whether the auditor is informed or not, the principal is paying the full information rent

to the agent. Monitoring is useless.

7 Proofs

7.1 Proof of proposition 2

The solution to the problem involves determining which participation constraints and incen-

tive constraints bind. First off, participation constraints (2) for states i = 1, 3, 4 bind with

equality: not only reducing ti increases profit, but it also makes it easier to facilitate IC0.

Thus,

ti = ψ(ei), for i = 1, 3, 4 (26)

For similar reasons, the solution involves

s0 =0 (27)

s2 = s3 = s4 =0 (28)

Furthermore, ICa binds with equality. This implies that rents to the efficient agent in state

2 of the world are

ICa : t2 − ψ(e2) = Φ(e3)

and the incentive pay paid to the auditor in state 1 of the world is

s1 =
1

1 + λ
Φ(e3)
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Thus, the rents for the agent and the auditor remain unchanged under the grand contract

from the CP outcome. Finally, t0 enters as a cost in the optimization, and can be lowered

until IC0 binds with equality:

t0 − ψ(e0) = (1− ξ)Φ(e3). (29)

profit is now reduced to a function of ei only:

max
{ei}i=1,...,4

W FO = G− ν[ψ(e0) + (1− ξ)Φ(e3) + β − e0] (30)

−(1− ν)[ξ(ψ(e4) + β̄ − e4)− (1− ξ)(ψ(e3) + β̄ − e3)]

We are now able to solve for the optimal contract. First order conditions are:

ψ′(ei) = 1, i = 0, 1, 2, 4

ν(1− ξ)Φ′(e3) + (1− ν)(1− ξ)ψ(e3) = (1− ν)(1− ξ),

which corresponds to the FOC in the CF program (or alternative the upper bound derived

in Appendix B), with the addition of e0. Let us denote the optimal e0 by e∗. This implies

that eFO3 = eCF3 . The above is a solution to the FO program if the contract satisfies the

incentive constraint for the inefficient type, (12). This is satisfied when

t0 − ψ(e∗ +4β) < 0. (31)

Substitute the optimal t0 and rearrange to obtain

ψ(e∗ +4β)− ψ(e∗) > (1− ξ)[ψ(e3)− ψ(e3 −4β)] (32)

which is true since, by convexity of ψ(.) and the fact that e3 < e∗, ψ(e∗ +4β) − ψ(e∗) >

ψ(e3)−ψ(e3−4β). Finally, we substitute the optimized values in the profit function WFO.

It follows immediately that the upper bound in Appendix B is reached and W FO = WCF >

WCP .

7.2 Proof of remark 2

Deriving the optimal sequential contract We start by deriving the optimal sequential

contract, and then compare it with flexible organization. Following Lambert-Mogiliansky

(1998), we assume that the efficient agent chooses no-monitoring with probability δ, while

with probability 1− δ he chooses monitoring. We then proceed by backward induction.
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Conditional on the agent having rejected the outsourcing contract, the probabilities of each

state of the world are now changed. Denote by p′i the ex-post distribution of types after the

outsourcing contract was rejected. For a given δ, we have the following ex-post probabilities:

p′1(δ) =
νξ(1− δ)

(1− δ)ν + (1− ν)
< p1

p′2(δ) =
ν(1− ξ)(1− δ)

(1− δ)ν + (1− ν)
< p2

p′3(δ) =
(1− ν)(1− ξ)

(1− δ)ν + (1− ν)
> p3

p′4(δ) =
(1− ν)ξ

(1− δ)ν + (1− ν)
> p4

Without going through all the maximization steps for ti, si, we state that the optimal

collusion-proof interim profit function W̃ (δ) takes the form:

max
{ei}i=1,...,4

W̃ (δ) = G− p′1(δ)

{
ψ(e1) +

1

1 + λ
Φ(e3) + β − e1

}
−p′2(δ){ψ(e2) + β − e2 + Φ(e3)}

−p′3(δ){ψ(e3) + β − e3} − p′4(δ)
{
ψ(e4) + β − e4

}
The first order conditions for ei, i = 0, 1, 2, 4 are, as usual, the optimal level e∗. The level of

effort in state 3 depends on δ, so e3(δ) is now determined by the following:

ωδ(1− δ)Φ′(e3(δ)) = (1− ν)(1− ξ) [1− ψ′(e3(δ))] , (33)

where ωδ = ν(1−ξ+ ξ
1+λ

). Condition (33) defines the minimum effort e3(δ) for the inefficient

agent: any contract chosen by the principal in the Sequential Contract needs to have e3 ≥
e3(δ) in order for this contract to be renegotiation proof. Denote by eSC3 (δ) the effort that

meets this condition, where SC stands for “sequential contracting”.

The examination of (33) leads to several observations. First, eSC3 (δ) is an increasing

function of δ. Second, when δ = 0 (i.e., when no agent chooses the outsourcing contract),

condition (33) is identical to (9): in this case sequential contracting becomes the standard

collusion proof contract. These two facts establish that sequential contracting is no more

distortionary than the collusion-proof contract: eSC3 (δ) ≥ eCP3 for any δ ≥ 0.

With this restriction on e3(δ), we now consider the renegotiation proof sequential con-

tracting problem. The SC problem involves maximizing the profit function (13) subject to
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all prior constraints (2), (3),(4), (8) and (11), plus the renegotiation constraint (33). Without

going through all the maximization steps, which are largely similar those in the CS contract,

we simply state the maximized profit equation as a function of δ.

max
δ∈[[0,1]

WSC(δ) = S−
∑
i=1,2,4

pi {ψ(e∗) + β − e∗}− p3{ψ(e3(δ)) + β̄− e3(δ)}−ωδΦ(e3(δ)) (34)

where e3(δ) is the solution to (33). Given our assumptions on the disutility function ψ(.),

the profit function is a concave function in δ. There is a level of δ ∈ [0, 1] that would

uniquely maximize this function. Next, we derive the condition for this δ∗. By taking first

order conditions with respect to δ, we get:

(1− ν)(1− ξ) [1− ψ′(e3(δ))]
∂e3(δ)

∂δ
= ωδΦ

′(e3(δ))
∂e3(δ)

∂δ
− ξν

1 + λ
Φ(e3(δ))

We can then substitute (33) into the left hand side of this Euler equation and after rear-

ranging,
ξ

1 + λ
Φ(e3(δ))− δ(1− ξ)Φ′(e3(δ))

∂e3(δ)

∂δ
= 0 (35)

Condition (35) determines the optimal δ∗. Whether this equation has an internal solution

depends on the shape of the function ψ(e), of λ, and of the detection rate ξ. If, for all values

of δ, the LHS remains greater than zero, we have that δ∗ = 1.

Note that profits under sequential contract given by (34) is similar to the collusion-free

profit, equation (7). There are two differences. First, eCF3 6= eSC3 (δ); second, the amount of

information rents under sequential contracting are ωδ instead of ν(1−ξ). To prove the remark,

it is sufficient to show that, for any e3, profits under FO is larger; this is sufficient because

eCF3 maximizes profits and because FO has one fewer binding constraint than the sequential

contracting. The proof then rests on showing that, for any e3, ωδΦ(e3) > ν(1−ξ)Φ(e3). This

must be the case since ωδ = ν[1− ξ + ξ
1+λ

] > ν(1− ξ).
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