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Résumé

Dans cet article, nous analysons une situation dans laquelle une autorité de la
concurrence délègue à un inspecteur la mission de rassembler les preuves nécessaires
pour condamner des entreprises suspectées de collusion (le cartel). L’autorité pos-
sède deux instruments à sa disposition : rémunérer l’inspecteur avec une proportion
de l’amende collectée ou lui donner une information qui augmente la probabilité de
gagner la procédure qu’il livre au cartel. Plus précisément, nous étudions les con-
séquences en terme d’e¢cacité d’un jeu de contestation dans lequel l’inspecteur et
le cartel exerce chacun un e¤ort a…n d’avoir une issue qui leur est favorable. Nous
montrons que l’issue du jeu dépend positivement des incitations …nancières proposées
à l’inspecteur alors que l’impact d’une augmentation du niveau d’amende que paierait
le cartel en cas de condamnation dé…nitive est ambigu. De plus, nous montrons que
la combinaison optimale entre les deux instruments consiste typiquement en deux
régimes. Quand le coût marginal de l’information pertinente mise à la disposition de
l’inspecteur est relativement élevé, l’autorité de la concurrence partage à parts égales
l’amende collectée avec l’inspecteur et ne met à sa disposition aucune information.
En revanche, si ce coût marginal est relativement faible, l’autorité utilise les deux in-
struments. Elle met à la disposition de l’inspecteur un niveau maximal d’information
cohérent avec une probabilité d’avoir une issue favorable avec certitude.

Mots-Clés: Mise en oeuvre de la politique de la concurrence, collusion, aléa moral,
jeu de contestation.

Classi…cation JEL : L40, K42.
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Abstract

We analyze a situation where an antitrust authority delegates to an audit inspector
the mission of gathering the su¢cient information to condemn a cartel. The authority
has two instruments at her disposal: rewarding the inspector with a proportion of the
collected …ne or providing him with information which enhances the probability of
the success of the prosecution. More precisely, we explore the e¢ciency consequences
of a contest between the audit inspector and the cartel. Both of them bid to win
the contest by expending e¤orts. We show that the race issue depends positively on
the …nancial incentives proposed to the inspector but the impact of an increase of
the level of the …ne, to be paid once an illegal agreement is detected, is ambiguous.
Moreover, we show that the optimal combination of the two instruments consists
in two regimes. When the marginal cost of providing the relevant information is
relatively high, the antitrust authority equally shares the collected …ne and does not
provide the inspector with any information. Conversely, when this marginal cost is
relatively small, the authority uses the two instruments. She has to provide him with
the maximum level of information consistent with winning the contest with certainty.

Keywords: Antitrust Enforcement, Collusion, Moral Hazard, Contest.
JEL Classi…cation: L40, K42.
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1 Introduction

One of the main di¢culties in formulating antitrust policy is the lack of information
on possible restrictive agreements and on …rms’ generated e¤ort to conceal unlawful
actions. In practice the antitrust authorities are subject to two sorts of constraints:
limited resources and imperfect information. Because resources are limited, the au-
thorities cannot monitor all the markets and investigate all the …rms which are sus-
pected of colluding. The second problem is that markets are rarely transparent. The
authorities do not perfectly observe the characteristics and behavior of the …rms.
This asymmetry of information is the source of adverse selection and moral hazard
problems that reduce the e¢ciency and impact of public interventions.

Moreover, whenever an authority delegates enforcement of audit policy, opportuni-
ties for corruption arise.1 Therefore, in order to limit non benevolent behavior towards
…rms, the authorities motivate the delegated inspector by paying him a reward per
dollar of …ne (Becker and Stigler, 1974). Detection of violation of competition laws
appears therefore as a complex double moral hazard game in which we explore the
e¢ciency consequences of a contest between a delegated agency and some ”collusive
…rms”. We focus on the tradeo¤ between the optimal reward rate, the delegated
agency’s enforcement e¤ort, and …rms’ ”secret” e¤ort to hide restrictive agreements.

Even though our analysis is done in an antitrust framework, it can be applied
to other areas. The basic situation is the following one. Suppose that an authority
suspects an agent of infringing a law. It then delegates to an inspector the task of
collecting su¢cient documentary evidence to convict the agent. The question is then
how to give the right incentives to the inspector in order to expend the optimal e¤ort
of detection when the agent can hide this documentary evidence. This issue can arise
in several contexts. We can cite for example tax evasion, pollution, minimum wage
enforcement, cost falsi…cation in insurance, etc.

Our analysis is complementary to the one used in some models of antitrust enforce-
ment. Pénard and Souam (2002) generalize the work of Besanko and Spulber (1989)
and analyze the optimal policy from the point of view of the competition authorities
in order to e¢ciently deter collusion in a given industry (in a context of asymmetric
information between the two parties about the cost of production of the industry). By
devoting more resources to control activities, the authorities can increase the proba-
bility of detecting collusion and gather the necessary evidence to condemn the …rms

1See for example Milgrom and Roberts (1988) and Mookherjee and Png (1995).
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involved in such activity. There is a trade-o¤ between the number of interventions
and their e¤ectiveness. A smaller number of interventions can allow the authorities
to devote more resources to each intervention, thereby increasing the probability of
success of the interventions that are undertaken. But in doing so, they leave more
markets without monitoring. Pénard and Souam (2002) consider that the cost of de-
tecting, prosecuting and …ning the guilty …rms is exogenous and characterize the best
policy, from the authorities’ point of view, within this framework.

Our contribution in this paper can be considered as an attempt to explain the
origins of this cost. By opening this black box, we shed light on an important aspect of
the antitrust process. We show that the race issue depends on the …nancial incentives
proposed to the delegated agency but does not always depend on the level of the …ne
to be paid once an illegal agreement is detected. We also emphasize the fact that
…nancial incentives can be substituted by available economic data2 for the delegated
agency (information provision).

The paper is organized as follows. Section 2 presents the model and the assump-
tions, section 3 analyzes the incentives to undertake e¤orts and characterizes the
optimal antitrust policy in an asymmetric environment. Section 4 shows how should
be the optimal combination between the two instruments used in our analysis (…nan-
cial incentives vs. information provision). Finally, in section 5 we conclude and give
some directions for future research.

2 The Model

We consider a two-player game. Player 1 is a delegated antitrust agency called the
audit inspector. Player 2 represents some ”collusive …rms”. We assume the game
played by the …rms to be per se illegal. Indeed, competition policy in most modern
economies typically makes price-…xing illegal, even if this was not always the case.3

Moreover, we consider that the inspector can obtain information about poten-
tial violations of antitrust laws and can detect a violation with a probability 0 ·
P (e1; e2;m) · 1: This probability of detection of a violation of antitrust laws depends

2Available economic data correspond for instance to price data or industry output observations
or any relevant information which summarizes the behavior of the industry in the past. Collecting
this information is of course costly.

3Historically, collusion was legal in many European countries such as Germany and the Nether-
lands.
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on the enforcement e¤ort e1 of the audit inspector, the e¤ort e2 exerted by the collu-
sive …rms in order to conceal unlawful actions and on the economic data (information)
m available to the audit inspector once he decides to investigate a potential violation
case. If the …rms are found to have colluded, they are sued and condemned to pay an
exogenous amount of …ne F .4

From a social point of view, collusion is bad per se but its deterrence is costly.
There then exists a problem of how to give the right incentives to the audit inspector
in order to expend e¤ort in detecting price agreements. We assume that the audit
inspector is able to determine on the basis of documentary evidence whether explicit
collusion has taken place. However, he only wins the contest with certainty when the
result is not contested by the ”collusive …rms”.

For the sake of computational simpli…cation5, we do assume that the contest itself
is modeled as a ”lottery auction” whereby the probability of detecting the violation
is determined by a unit-logit function6:

P (e1; e2;m) =
(1 +m)e1

(1 +m)e1 + e2
for each m ¸ 0.

This is now a traditional approach and is used in di¤erent contexts.7 Both players
”bid” to win the antitrust decision. The bid takes the form of e¤orts expended by the
audit inspector and the ”collusive …rms” in the contest. Moreover, both players are
assumed to be risk neutral.

The antitrust authority motivates the audit inspector by paying him a reward °
per unity of collected …ne, and by giving him a …xed wage w. The enforcement e¤ort
generates a cost Ã1(e1) for the audit inspector.

The expected pro…t of the audit inspector is given by:

U = (1 ¡P (e1; e2;m))w +P (e1; e2;m)(w + °F )¡ Ã1(e1)
= w + P (e1; e2;m)°F ¡ Ã1(e1)

4The commitment of the authorities is assumed to be credible. This is similar to an extensive
literature on random audit in the case of incomplete information. See for example Baron and Besanko
(1984) and Reinganum and Wilde (1985).

5Hereafter, we give more general results when it is possible.
6 In a general setting, the logit function can be written as P (e1; e2; m) =

(1 + m)e¾
1

(1 + m)e¾
1 + e¾

2
where

¾ is de…ned as the marginal productivity of e¤ort. For the sake of simpli…cation, we consider only
the case where ¾ = 1.

7See Dixit (1987), Hirschleifer (1988) and Heyes (1997) for various examples.
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We assume that the inspector’s objective function is strictly concave in the en-
forcement e¤ort e1.

Given the e¤ort e1, the …rms’ problem is to maximize their expected pro…t net of
the cost of concealing the unlawful actions:

V = (1¡ P (e1; e2;m))¼ + P (e1; e2;m)(¼ ¡ F ) ¡ Ã2(e2)
= ¼ ¡ P (e1; e2;m)F ¡ Ã2(e2)

where ¼ is the …rms’ pro…t generated by the collusive behavior, and Ã2(e2) is
the disutility generated by the hidden restrictive agreement, which can consist in the
burden cost to reach such agreement and the e¤ort exerted to contest the race issue.
V is also supposed to be concave in e2.

3 Characterization of the equilibrium

Let us now analyze the incentives to expend e¤orts for the ”collusive …rms” and the
audit inspector. We will also characterize the optimal antitrust policy within the
context of asymmetric information considered in this paper.

Let us consider the maximization program of the delegated agency. We assume
the inspector to be a leader relatively to the ”collusive …rms”.8 The audit inspector
chooses an enforcement e¤ort e1 in order to maximize the net expected returns given
the …rms’ reaction function:

(P )
½ max

e1
fU = w + P (e1; e2;m)°F ¡ Ã1(e1)g

s:t: e2 2 Argmax
e2

fV = ¼ ¡ P (e1; e2;m)F ¡ Ã2(e2)g

In order to exhibit an explicit solution of this program, let us assume that Ãi(ei) =
Ãiei for i = 1; 2. Ãi is considered as the marginal cost of increasing the e¤ort from
the point of view of the agent i.

8 In practice, when a preliminary investigation is launched the delegated agency (for example
the DGCCRF, Direction Générale de la Concurrence, de la Consommation et de la Répression des
Fraudes, in France) expend e¤ort through its inspectors in order to gather evidence of an infringe-
ment. The …rms will thus try or not to hide information about their illegal activity if any. This is
why we model the contest as a Stackelberg game in our ex post intervention framework. Nonetheless,
our results are still valid under a simultaneous contest game as we will mention it hereafter.
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Hereafter, we …rst look for the optimal e¤ort chosen by the …rms in order to conceal
unlawful actions. The following lemma gives the collusive …rms’ e¤ort level expended
in the contest game depending on the e¤ort expended by the audit inspector.

Lemma 1 The optimal …rms’ e¤ort to hide restrictive agreements is given by:

e¤2 =
½

s
(1 +m)Fe1
Ã2

¡ (1 +m)e1 if e1 · F
(1 +m)Ã2

0 otherwise

Proof.
Let us consider the …rst order condition when maximizing the …rms’ pro…t. This

is given by:

¡@P (e1; e2;m)
@e2

F ¡ Ã02(e2) = 0

if the optimum is an interior solution. Using the de…nitions of the functions, one can
easily see that this is equivalent to:

(1 +m)e1F
[(1 +m)e1 + e2]2

¡ Ã2 = 0

which gives a positive value for e¤2 =

s
(1 +m)F e1
Ã2

¡ (1 +m)e1 if and only if e1 ·

F
(1 +m)Ã2

. If this last inequality is not veri…ed, we have
@V
@e2
< 0 for every e2. The

optimal solution is then e¤2 = 0.
The …rms’ reaction function is continuous but not monotonic in the enforcement

e¤ort. This non monotonicity is of some interest in our context. For comparatively
low levels of contest e¤ort e1 by the audit inspector, the ”collusive …rms” respond
to increases in that level by increasing their own concealing e¤ort e2. Beyond some
threshold level, however they react to further increases by decreasing their own e¤ort.9

Moreover, let us remark that the …rms ”…ght their corner” more strongly when the

9Formally, this is due to the fact that
@2P

@e2@e1
does not have a constant sign. Indeed, it is easily

shown under a more general framework that
de2

de1
=

@2P (e1; e2; m)
@e2@e1

F

¡@2P (e1; e2; m)
@e2

2
F ¡ Ã

00
2 (e2)

whose sign is thus

the opposite of that of
@2P (e1; e2; m)

@e2@e1
provided that the second order condition holds:
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penalty F is high, than when it is low. The converse is true for the marginal cost of
e¤ort Ã2.

Let us now derive the optimal enforcement e¤ort of the inspector in the contest.
This is the purpose of the following lemma.

Lemma 2 The optimal inspector’s e¤ort is given by:

e¤1 =
½

³
°

2Ã1

´2
F (1 +m)Ã2 if ° · min(Ã1Ã2

2
1+m ; 1) = °(m)

F
(1 +m)Ã2

otherwise

Proof.
As lemma 1 stated it, when e1 · F

(1 +m)Ã2
we have

e¤2 =

s
(1 +m)Fe1
Ã2

¡ (1 +m)e1

The probability of detection is thus:

P (e1; e¤2;m) =
(1 +m)e1

(1 +m)e1 + e¤2
=

r
Ã2(1 +m)
F

e1

and the utility of the inspector is:

U = w + °FP (e1; e¤2;m) ¡ Ã1e1 = w + °
p
Ã2(1 +m)F

p
e1 ¡ Ã1e1

We then have an interior optimum at e¤1 =
³
°

2Ã1

´2
F (1+m)Ã2 which nulli…es

@U
@e1

,

when this is less than F
(1 +m)Ã2

. One can easily show that this is the case when

° · 2
1 +m

Ã1
Ã2

.

When e1 ¸ F
(1 +m)Ã2

; the e¤ort exerted by the ”collusive …rms” is null (e¤2 = 0):

We then have U = w + °F ¡ Ã1e1. It is straightforward to see that U decreases
with e1. The optimal solution is then to set e¤1 at its minimum possible level (i.e.
F

(1 +m)Ã2
).

Lemma 2 explicitly gives us the inspector’s enforcement e¤ort as a function of
the rate of reward °. Figure 1 illustrates how an increase in the reward a¤ects the
enforcement e¤ort of the inspector. It is worthnoting that for low values of ° this e¤ort
increases with the level of the information (m) and the marginal cost of the …rms’
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e1

γ

2)1( ψm
F

+

)(mγ

Figure 1: The optimal e¤ort expended by the audit inspector.

expending e¤ort (Ã2) while for high levels of °, the contrary happens. Moreover, this
e¤ort intuitively increases with the level of the …ne F and decreases with Ã1.

The following proposition characterizes the optimal …rms’ e¤ort and derives the
likelihood of detecting restrictive agreements in the context of our race model.

Proposition 3 1. The optimal collusive …rms’ e¤ort to conceal unlawful action is
de…ned by:

e¤2 =
½°(1 +m)F

4Ã21
f2Ã1 ¡ °(1 +m)Ã2g if ° · °(m)

0 otherwise

2. The probability of detecting unlawful agreement is given by:

P ¤(°;m) =
½ (1 +m)

2
Ã2
Ã1
° if ° · °(m)

1 otherwise

Proof.

If ° · °(m); we have e¤1 =
³
°

2Ã1

´2
F (1+m)Ã2 and e¤2 =

s
(1 +m)Fe¤1
Ã2

¡(1+m)e¤1.

A simple substitution of the value of e¤1 in the second formula gives the equilibrium

value of e¤2 =
°(1 +m)F

4Ã21
f2Ã1 ¡ °(1 +m)Ã2g.
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Moreover, the probability of detection can be written as a function of only ° and
m,

P ¤(°;m) =
(1 +m)

2
Ã2
Ã1
°

Otherwise, when ° ¸ °(m); the optimum level of the …rms’ e¤ort is nul (e¤2 = 0)

and e¤1 =
F

(1 +m)Ã2
: The probability of detection is thus equal to 1 and the authorities

are certain to win the race issue.
Let us remark that in equilibrium a marginal increase in the reward rate ° induces

an increase in the probability of detection. Moreover, as the intuition suggests the
probability of detection increases with m and Ã2 and decreases with Ã1.

However, it is important to notice that the likelihood of detection is independent
of the …ne level F in our context. This could be seen as a source of divergence with
ex ante deterrence models à la Becker which would recommend to put the level of …ne
as high as possible.10

This quite counterintuitive result can be explained by the fact that even though
an increase in the level of the …ne will give more incentives to the audit inspector
to expend e¤ort to …nd evidence of an illegal activity, the ”colluding …rms” are also
incited to enhance their e¤ort to win the race (the …rms ”…ght their corner” more
vigorously). The latter e¤ect exactly counterbalances the former in our example.

This explains why the contest issue depends on the …nancial incentives proposed to
the audit inspector while it does not depend on the level of the …ne. This interesting
result still holds under a simultaneous contest.11

What can we say from a general point of view about this result? Of course, our
extreme result is due to the choice of a logit function for the probability of detection.

In general, the derivative of the probability of detection w.r.t. the …ne,
@P ¤

@F
; in

equilibrium is quite complicated in our case and its sign is a priori ambiguous.
In order to simplify the analysis and show this ambiguity, let us consider the case

of a simultaneous contest.
10 In a di¤erent enforcement model, Malik (1990) shows that the costs associated with avoidance

activities, that reduce the probability of being caught and …ned, imply that it is not necessarily
optimal to set …nes for o¤enses as high as possible.

11 Indeed, it is easily shown in this case that e¤
1 =

(1 + m)
F
Ã2·

(1 + m) +
Ã1

Ã2

1
°

¸2 , e¤
2 =

Ã 1
Ã 2

1
°

e¤
1 and P ¤(°; m) =

(1 + m)Ã2 °
(1 + m)Ã2 ° + Ã1

. All our qualitative results are still valid.

8



In this case, the …rst order conditions are given by: @P@e1 °F = Ã1 and ¡ @P@e2 F = Ã2.

At the optimum, the derivative of the probability w.r.t. the …ne is given by
@P ¤

@F
=

@P
@e1
@e¤1
@F + @P

@e2
@e¤2
@F . By using the …rst order conditions, we can deduce that @e

¤
1
@F = ¡

@P
@e1
@2P
@e21
F

and @e¤2
@F = ¡

@P
@e2
@2P
@e22
F

.

This …nally gives:
@P ¤

@F
= ¡

( @P@e1 )
2

@2P
@e21
F

¡
( @P@e2 )

2

@2P
@e22
F
: Using once again the …rst order

conditions allows to write it as follows:

@P ¤

@F
= ¡

(Ã1°F )
2

@2P
@e21
F

¡ (¡Ã2F )2
@2P
@e22
F

= ¡ 1
°2F 3

2
4Ã

2
1
@2P
@e22

+ °2Ã22 @
2P
@e21

@2P
@e21
@2P
@e22

3
5.

In this kind of literature the following properties are generally assumed: @2P@e21 < 0
and @2P

@e22
> 0 (i.e. decreasing marginal returns to e1 from the inspector’s perspective

and to e2 from the cartel’s perspective).

The sign of
@P ¤

@F
is thus given by the sign of Ã21

@2P
@e22

+ °2Ã22
@2P
@e21
: Depending on the

di¤erent parameters and on the levels of the second derivatives,
@P ¤

@F
can be positive,

null or negative. We thus would like to emphasize the fact that once a decision of
delegation is taken, the impact of an increase of the …ne on the probability of a
successful issue is a priori ambiguous. So, from an ex ante point of view putting the
…ne at its maximum level could be not optimal in certain cases and optimal in other
ones.

As shown in …gure 2, the …rms’ e¤ort is a concave function in the reward rate
°. The more the …nancial incentives increase, the more the inspector’s enforcement
e¤ort increases and as a consequence, …rms’ e¤ort increases to reach a maximum level.
Nevertheless, after the corresponding threshold, the inspector’s enforcement e¤ort is
so high that it is not in the interest of the …rms to pursue their e¤ort to contest
the issue. They will therefore choose to lessen their e¤ort when ° is too high. It is
interesting here to make a parallel with the way this e¤ort varies with the inspector’s
e¤ort as seen before.

Concerning the probability of detection P ¤(°;m), let us mention that there exists a
cut-o¤ level which determines the e¢ciency of the detection (the certainty of the race
issue) as shown in …gure 3. Moreover, this cut-o¤ reward share is a decreasing function
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γ

2)1( ψm
F

+

2

1

)1( ψ
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1

)1(
2

ψ
ψ
m+

Figure 2: The optimal e¤ort of the collusive …rms.

of the economic data at the disposal of the inspector (°(m) = min
½
Ã1
Ã2

2
1 +m

; 1
¾

).

Therefore for all positivem; available economic data can be considered as a substitute
to the reward share proposed to the inspector. The question of the optimal mix of
these two instruments is analyzed in the next section.

4 Monetary incentives versus information provi-
sion

For a given level of the maximal …ne F chosen by the legislator, one can ask the
question of which combination (monetary incentives to the inspector ; provision of
information) should the antitrust authority choose. This issue raises a practical prob-
lem which can be found in other contexts: which welfare function to use? Many
alternative solutions are possible. In our context with an ex post intervention, one
can think that a possible objective should be to maximize the expected amount of
collected …ne net of the reward given to the inspector and of the cost of providing him
with the information (supposed to be linear Ã3(m) = Ã3m), since the illegal activity
has already taken place.

The net expected collected …ne is given by:

10



P*(γ, m)

γ

1

)(mγ

Figure 3: The probability of detection at the equilibrium

E(Collected Fine) = (1¡ °)P ¤(°;m)F ¡ Ã3m

The following proposition gives the optimal combination from the antitrust au-
thority’s point of view and shows that the solution is quite simple and intuitive.

Proposition 4 The optimal combination consists possibly in two di¤erent regimes.

1. When the marginal cost of providing the information is relatively high (Ã3 >
Ã2
8Ã1
F), the best policy is to share the …ne equally with the audit inspector ( °¤ =

1
2
) and not to provide him with any information (…rst regime).

2. Conversely, when the marginal cost is relatively small (Ã3 <
Ã2
8Ã1
F) a second

regime is optimal: give the highest share consistent with a probability of detection
equal to unity and choose the level m¤ accordingly.

Proof : See the appendix.
This proposition sheds some light on how the optimal combination between a

monetary reward and an information provision should be chosen by the antitrust
authority while delegating the gathering of evidence of anticompetitive practices.

In this perspective, it is interesting to see that even if it is always possible in our
framework to make sure that the authority surely wins the contest, it is not always
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in her interest to do that. This is basically due to the fact that when the marginal
cost of providing the information is relatively high, the authority will not use this
instrument. Thus she has only one instrument at her disposal: rewarding the audit
inspector. But it is too costly to be sure to win the contest. The authority could
do better: equally share the collected …ne with the audit inspector without providing
him with any information. In this case, the probability of detection is strictly less
than 1: the race issue is uncertain.

Conversely, when the marginal cost of providing the information is relatively small,
the authority will use both instruments. She will then provide the audit inspector with
the maximum level of information consistent with winning the contest with certainty
(the probability of detection equals unity).

It then appears that the substitution between the two instruments is quite intuitive
in our framework even though the way it should be designed is asymmetric relatively
to the two instruments. Indeed, the authority should always give monetary incentives
to the audit inspector while in some cases provision of information should not be used
since it is too costly.

Under this framework, it seems important to use both instruments if the antitrust
authority wants to be sure to win the contest. Rewarding the audit inspector only is
not su¢cient to reach this target.

5 Conclusion

In this article, we developed a strategic model of pure antitrust enforcement. We
have studied the impact of a two-dimension e¤ort game where the task of proving
that an agent is guilty is delegated to an audit inspector. The antitrust authority
can enhance the probability of detection of anticompetitive practices by using two
instruments: rewarding the audit inspector and providing him with information.

Our results are two-fold. First, we show that in our framework the outcome of the
contest game (probability of winning the contest by the authority) depends positively
on the …nancial incentives proposed to the inspector. However, the impact of an
increase of the …ne is a priori ambiguous on the probability of success. This last result
seems to be quite general at least for the kind of rewarding scheme used in this article.

Second, we showed the existence of two regimes concerning the optimal combi-
nation between the two instruments (…nancial reward and information provision).
Roughly speaking, the …rst regime consists in equally sharing the …ne with the audit
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inspector and not providing him with information. In this case, the probability of the
detection is strictly less than one which means that the …rms are not completely de-
terred from hiding the relevant information and contesting the race issue. This is the
case when the marginal cost of providing information is relatively high. Conversely,
the second regime consists in using the two instruments. In this case, the authority
can increase the probability of detection adequately by prodiving the audit inspector
with information (whose marginal cost is relatively small). She still uses …nancial
incentives. In this case, the reward is just su¢cient to completely deter the …rms from
contesting the race issue.

We think that an interesting development for our analysis would be to couple
the two approaches: ex ante intervention (deterrence models à la Becker) and the
ex post intervention as developped in the present article. It would be interesting to
shed some light on the potentially important divergence between these two kinds of
intervention particularly in the antitrust process where at least some discretion is given
to the authorities in order to challenge anticompetitive agreements between normally
competing …rms. It seems to be an exciting challenge to reconcile these approaches
within a single model. Another interesting topic for future research is to analyze how
di¤erent regimes of …nes12 would change our results within the new mixed approach
proposed. Finally, it would also be interesting to apply our analysis to the other
domains mentioned in the introduction.
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6 Appendix

The net expected collected …nes are given by:

E(Collected Fine) = EF = (1¡ °)P ¤(°;m)F ¡ Ã3m

Two cases are then possible.

Case 1: m · 2Ã1
Ã2

¡ 1 (we suppose that 2Ã1
Ã2

¸ 1) : In this case, °(m) = 1 and

EF = (1 ¡ °)° 1 +m
2
Ã2
Ã1
F ¡ Ã3m: The optimal solution for the authority in terms

of sharing is then °¤ =
1
2

which gives an expected …ne of
1 +m

8
Ã2
Ã1
F ¡ Ã3m. It is
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then easy to see that if 1
8
Ã2
Ã1
F < Ã3 the best solution is m¤ = 0 and conversely the

best solution is to take the highest possible level for m, i.e. which veri…es °¤ =
1
2 =

Ã1
Ã2

2
1 +m

. This gives m¤ = 4
Ã1
Ã2

¡ 1.

Case 2: m ¸ 2
Ã1
Ã2

¡1. In this case, °(m) =
Ã1
Ã2

2
1 +m

. If ° ¸ °(m), P ¤(°;m) = 1

and EF = (1¡ °)F ¡Ã3m. It is then optimal to take the lowest possible value for °

(i.e. °¤ = °(m) = Ã1
Ã2

2
1 +m

). The expected …ne is thenEF = (1¡Ã1
Ã2

2
1 +m

)F¡Ã3m.

Conversely, when ° · °(m) we have °¤ =
1
2

if
1
2

· Ã1
Ã2

2
1 +m

(i.e. when m ·

4
Ã1
Ã2

¡ 1) and °¤ =
Ã1
Ã2

2
1 +m

(when m ¸ 4
Ã1
Ã2

¡ 1).

Finally, we see that only two con…gurations are possible at the optimum:

1. The …rst con…guration consists in sharing equally the …ne between the authority

and the audit inspector, °¤ =
1
2
: The expected …ne is EF =

1+m
8
Ã2
Ã1
F ¡Ã3m.

If
1
8
Ã2
Ã1
F < Ã3 the best solution is m¤ = 0 (EF =

Ã2
8Ã1
F ) and conversely

m¤ = 4
Ã1
Ã2

¡ 1 (EF =
F
2
+ Ã3 ¡ 4

Ã1Ã3
Ã2

).

2. In the second con…guration, °¤ = °(m) =
Ã1
Ã2

2
1 +m

: In this case, EF = (1 ¡
Ã1
Ã2

2
1 +m

)F¡Ã3m: The best solution is thenm¤ = max
½r

2Ã1
Ã2

F
Ã3

¡ 1; 2
Ã1
Ã2

¡ 1
¾

(EF = F +Ã3¡
r

8Ã1Ã3
Ã2
F in the …rst case and °¤ = 1 in the second case which

gives EF = ¡Ã3m¤ = ¡Ã3(2
Ã1
Ã2

¡ 1))

Let us now make a …nal comparison between the two regimes to analyze the optimal

combination of (°;m). It turns out that when Ã3 · Ã2
8Ã1
F; the …rst regime gives an

expected …ne of EF1 =
F
2
+Ã3 ¡ 4

Ã1Ã3
Ã2

and the second EF2 = F +Ã3 ¡
r

8
Ã1Ã3
Ã2
F .

When Ã2
8Ã1
F · Ã3 · Ã2

2Ã1
F , EF1 =

Ã2
8Ã1
F and EF2 = F +Ã3 ¡

r
8Ã1Ã3
Ã2
F . Finally,

when Ã2
2Ã1
F < Ã3 we have EF1 =

Ã2
8Ã1
F and EF2 = ¡Ã3(2

Ã1
Ã2

¡ 1)
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It is easy to see that when the cost of gathering the information is relatively high

(i.e.
Ã2
2Ã1
F < Ã3) the …rst regime is better (share equally the …ne and do not provide

any information). Conversely when the cost is relatively small (i.e. Ã3 <
Ã2
8Ã1
F ),

the second regime is better (give the highest share compatible with a probability
of detection equals to the unity and choose the level m¤ accordingly). Finally, for

intermediate values (
Ã2
8Ã1
F < Ã3 · Ã2

2Ã1
F ) it is easy to show that the …rst regime

dominates since we have supposed that 2
Ã1
Ã2

¸ 1.
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