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Non-Technical Summary

The European Commission (EC) recently considered updating the procedure for the
detection of anti-competitive practices and abuses of dominant position (articles 81 and 82
of the European Community Treaty). This reform, initiated by the publication of a white
paper (European Commission, 1999), consists of modifying the Council Regulation 17
applying since 1962. The idea is to give-up the actual notification system in favour of an
ex-post offences repression regime and to decentralize the competition rules enforcement
by strengthening the Member States authorities and jurisdiction’s power.

When the Council Regulation was discussed in 1962, two options were proposed to the
Member States deputies. Either they chose a directly applicable exception system (ez-
post control) where all signed agreements were legal until they were upheld by a Court.
Or they voted for an authorization regime (ez-ante control) with mandatory notification,
where agreements were null and void unless they were approved by the EC.

The final choice was a centralized administrative authorization regime. It can be ex-
plained by the desire of the EC to understand markets’ behaviour, but also for helping
firms in determining their agreements’ impact on the consumers’ welfare. The imple-
mentation of articles 81 and 82 by the Council Regulation 17 clearly states that all firms
desiring to enforce their agreements should first notify the EC. This means that firms that
have signed an agreement should file and fill in forms at the EC. Then, this agreement
becomes enforceable by a Court only if approved by the EC. However, the EC decision
can be more or less informal, ranging from a simple administrative comfort letter which
leaves the firm without any legal security (the firm can be investigated and convicted when
applying) to an individual exemption published in the Official Journal of the European
Communities (OJEC) which offers strong legal protection to firms.

This system allowed the EC to develop coherent law enforcement (decisions were cen-
tralized at the EC level) and to diffuse a competition culture within each of the Member
States (EC directives, European Court of Justice rulings). Nevertheless, as the Council
Regulation 17 imposes a response for each notification, the EC has quickly been over-
whelmed with pending files: only 4 years after the Regulation came in force, more than
37450 files were pending (all types of cases included). In order to fight this crowding
effect, the EC thought about different solutions to limit the number of notifications and
to speed its analysis. Therefore, the EC defined more precisely its judging criteria (con-
cept of appreciable effect on competition which allow minor cases to be removed, general
notices to clarify exemption conditions, block exemption regulations) and developed the

comfort letter system (informal decision which allows delays due the publication in the



OJEC to be avoided).

However, after more than 35 years of existence, it seems that the EC has not reached
its objectives with such a system of mergers and restraints control. These objectives were
twofold: to guarantee an efficient protection of competition and to ensure a sufficient
legal security to firms. Even though notification requests are now stable (216 cases in
1998) and decisions ruled are increasing (50 % more than in 1996), these figures mask the
quality of the decisions taken by the EC. Indeed, more than 90 % of cases are closed in
an informal way, not allowing the expected legal security to firms. Moreover, the efficient
protection of competition has not even been achieved: in the last five years, only 0.5 %
of notifications have lead to a prohibition of the agreement. An alternative interpretation
could be that the agreements harmful to welfare are not notified to the EC.

All these facts pushed the EC to think of reforming the system. According to the EC,
a directly applicable exception system could be more efficient in protecting Competition
Law because the EC could choose which agreements to investigate (based on third party
complaints for instance).

From an economic point of view, the move from a notification system to a legal ex-
emption regime can be justified by learning about the general market structure. A better
knowledge of market organisation and competition (demand functions, firms costs func-
tions, price formation, ...) and of the impact on consumers’ welfare of agreements could
be such explanations. As long as the number of cases judged by the EC increases, the EC
rules better and better.

However, it seems clear that this legal exemption system (exz-post) can correctly be
implemented only when EC ruling quality is sufficient. The Council Regulation 17 that
came in force in 1962 could then be seen as a first step: to collect sufficient information
in order to rule better to implement the second step: a directly applicable legal exception

regime with decentralized authorities.

Our objective in this paper is twofold: first, we try to provide theoretical justifications
for this reform and then, we determine the optimal policy combining notifications and ex
post audits.

We show that the move from a notification system to a legal exemption regime can be
justified by learning about the general market structure. When it was initially created,
the EC had poor knowledge of the types of agreements firms had the opportunity to sign
and of their impact on consumers’ welfare. As a consequence it made misjudgments. In
such a context, we show that it is better to adopt a notification system. After 35 years
of practice, the EC rules better and better. The decisions and judgments are of ”higher

quality”. Therefore, it is better for its to focus on an ex post control system since using
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fines, the EC is able to discourage bad agreements without deterring good ones.

Finally, using the tools available to the European Commission, we show that it is
optimal to choose a mixed regime combining both types of control, even though, in most
cases the optimal mixed regime looks more like a pure system. This mixed regime allows
the Competition Authority to screen the different types of firms more often. To do this,
the CA uses the ex post control as a threat to give incentives to the firms not to sign a

bad agreement.



1 Introduction

The European Commission (EC) recently considered updating the procedure for the de-
tection of anti-competitive practices and abuses of dominant position (articles 81 and 82
of the European Community Treaty). This reform, initiated by the publication of a white
paper (European Commission, 1999), consists of modifying the Council Regulation 17
applying since 1962. The idea is to give-up the actual notification system in favour of an
ex-post offences repression regime and to decentralize the competition rules enforcement
by strengthening the Member States authorities and jurisdiction’s power.

When the Council Regulation was discussed in 1962, two options were proposed to the
Member States deputies. Either they chose a directly applicable exception system (ez-
post control) where all signed agreements were legal until they were upheld by a Court.
Or they voted for an authorization regime (ez-ante control) with mandatory notification,
where agreements were null and void unless they were approved by the EC.

The final choice was a centralized administrative authorization regime. It can be ex-
plained by the desire of the EC to understand markets’ behaviour, but also for helping
firms in determining their agreements’ impact on the consumers’ welfare. The imple-
mentation of articles 81 and 82 by the Council Regulation 17 clearly states that all firms
desiring to enforce their agreements should first notify the EC. This means that firms that
have signed an agreement should file and fill in forms at the EC. Then, this agreement
becomes enforceable by a Court only if approved by the EC. However, the EC decision
can be more or less informal, ranging from a simple administrative comfort letter which
leaves the firm without any legal security (the firm can be investigated and convicted when
applying) to an individual exemption published in the Official Journal of the European
Communities (OJEC) which offers strong legal protection to firms.

This system allowed the EC to develop coherent law enforcement (decisions were cen-
tralized at the EC level) and to diffuse a competition culture within each of the Member
States (EC directives, European Court of Justice rulings). Nevertheless, as the Council
Regulation 17 imposes a response for each notification, the EC has quickly been over-
whelmed with pending files: only 4 years after the Regulation came in force, more than
37450 files were pending (all types of cases included). In order to fight this crowding
effect, the EC thought about different solutions to limit the number of notifications and
to speed its analysis. Therefore, the EC defined more precisely its judging criteria (con-
cept of appreciable effect on competition which allow minor cases to be removed, general
notices to clarify exemption conditions, block exemption regulations) and developed the

comfort letter system (informal decision which allows delays due the publication in the



OJEC to be avoided).

However, after more than 35 years of existence, it seems that the EC has not reached
its objectives with such a system of mergers and restraints control. These objectives were
twofold: to guarantee an efficient protection of competition and to ensure a sufficient
legal security to firms. Even though notification requests are now stable (216 cases in
1998) and decisions ruled are increasing (50 % more than in 1996), these figures mask the
quality of the decisions taken by the EC. Indeed, more than 90 % of cases are closed in
an informal way, not allowing the expected legal security to firms. Moreover, the efficient
protection of competition has not even been achieved: in the last five years, only 0.5 %
of notifications have lead to a prohibition of the agreement. An alternative interpretation
could be that the agreements harmful to welfare are not notified to the EC.!

All these facts pushed the EC to think of reforming the system. According to the EC,
a directly applicable exception system could be more efficient in protecting Competition
Law because the EC could choose which agreements to investigate (based on third party
complaints for instance).

From an economic point of view, the move from a notification system to a legal ex-
emption regime can be justified by learning about the general market structure. A better
knowledge of market organisation and competition (demand functions, firms costs func-
tions, price formation, ...) and of the impact on consumers’ welfare of agreements could
be such explanations. As long as the number of cases judged by the EC increases, the EC
rules better and better. The decisions and judgements are of ”higher quality”. Therefore,
it is interesting for the EC to focus on an ex-post control system because of the fines (with
such an instrument, the EC will be able to discourage bad agreements without deterring
good ones).

However, it seems clear that this legal exemption system (exz-post) can correctly be
implemented only when EC ruling quality is sufficient. The Council Regulation 17 that
came in force in 1962 could then be seen as a first step: to collect sufficient information
in order to rule better to implement the second step: a directly applicable legal exception

regime with decentralized authorities.

Contrary to the literature on regulation theory, only a few theoretical works have
analysed the design of optimal competition laws and implementation issues. Cartel pros-
ecution is probably the sole area that has been given attention by economic theory. Even
though a real consensus among economist on the pro- and anti-competitive effects of ver-

tical agreements does not exist, they usually agree that price-fixing or market-sharing

!See Neven, Papandropoulos and Seabright (1998) for a detailled analysis of the Council Regulation

17, its weaknesses and for numerous applied cases.



cartels, or more generally horizontal agreements, are harmful for society. The existing
theoretical literature has therefore focused on the ways to fight against cartels and on the
design of optimal cartel prosecution laws.

Besanko and Spulber (89), in a static framework, look at the optimal design of an-
titrust policy when collusive behavior is unobservable and production costs are private
information. They show that it is too costly to prevent all the cartel agreements and that
an optimal antitrust policy should tolerate some collusion. To limit collusion, they con-
sider the possibility of running a random audit to prevent the least efficient firms signing
an agreement.?

More recently, some papers have considered the effects of possible communication
between a Competition Authority (CA henceforth) and the firms. They have tried to
analyse, from a theoretical point of view, how incentives to collude are modified with the
introduction of leniency programs. The idea is to be more lenient towards members of
cartel organisation who are willing to disclose information to the CA. In this case, the CA
could trade-off between the cost of detecting and proving collusion between firms with
the cost of providing incentives to reveal collusive agreements.?

However, the existing literature has not considered the question of competition law de-
sign or implementation issues regarding vertical agreements between firms. Many papers
have analysed the welfare effects of different kinds of vertical restraints such as exclusive
territories, exclusive dealing or resale price maintenance in different contexts!, but none

of them provides the means of fighting against harmful agreements.

The objective of this paper is to provide a first theoretical analysis of the different ways
to deal with vertical agreements for competition authorities. In particular, this paper is
a first attempt to understand the reasons which have dictated the European Commission
choices in 1962, as well as today.

The paper is organised as follows: section 2 presents the framework of the analysis.
In order to better understand how each regime works, we analyze sequentially the two
possible options, authorization (section 3) and exception regimes (section 4), and compare
their respective efficiencies in terms of social welfare. Finally in section 5, we extend

the analysis and consider a mixed system combining both types of investigations, and

2See also Baron and Besanko (1984), Reinganum and Wilde (1985), Pénard and Souam (1999) or

Souam (2001) for studies on cartel prosecution under asymmetric information.
3See for example Motta and Polo (2000) or Spagnolo (2000). Rey (2000) provides a detailed pre-

sentation of competition policies design and implementation issues, and proposes a broad review of the

existing litterature.
4See for example Caballero-Sanz and Rey (1996) and Rey (1997) for a review of the litterature on

vertical restraints.



determine the optimal budget allocation between notifications treatment (ez ante control)

and ez post investigations. Section 6 concludes.

2 The Framework

We consider an economy consisting of two different types of agents: firms, which have
the opportunity to sign an agreement that can be either welfare improving or harmful for

consumers, and a Competition Authority trying to maximise the social welfare.

2.1 Firms

There exists a continuum of firms, whose size is, without any loss of generality, normal-
ized to 1. Each firm has the opportunity to sign an agreement. Two different types of
agreements exist defined by their impact on social welfare.

A bad agreement is typically a contract whose object is to reduce competition and has
therefore a negative impact on the consumers’ welfare. This can, for example, be any
kind of agreement which restricts the consumers’ choice when the objective is to limit the
number of suppliers available to a retailer, or when the contract includes the provision
of an exclusive territory for a distributor. This framework also allows us to consider
as a bad agreement any contract which restricts trade within the Common Market. On
the contrary, a good agreement is a contract which increases the firms’ profit, but also
enhances consumers’ surplus.

We assume that a proportion 7 of firms, n., € ]0,1[, have the opportunity to sign
a good agreement (or type "G” agreement). If the firm signs this deal, it earns an extra
profit m and the social welfare increases by We. If the firm does not eventually sign the
contract, the effects on the firm’s profit and social welfare are null. We denote by v the
proportion of firms that sign a good agreement when they have this opportunity.

On the other side, a proportion ng of firms, ny = 1 — 14, have the opportunity to
sign a bad agreement (or type ” B” agreement). If the firm signs such an agreement, he
receives an extra profit mp, with 7z > m¢.% This agreement has a negative impact on the
consumers’ welfare and we assume that this negative impact more than compensates for
the increase in profits, so that the total impact on social welfare is negative and denoted

by —Wpg (with Wg > 0). If the firm decides not to sign the agreement, there isn’t any

A bad agreement is more profitable from the firms’ point of view than a good one, in the sense that
it reduces competition and allows, for example, the firm to charge more easily a price higher than the

marginal cost (or to the ”competitive” price).



impact on profits and social welfare. We denote by ( the proportion of firms that sign a

bad agreement when they have this opportunity.

2.2 Competition Authority

The unique objective of the Competition Authority, in this model, is to maximize the
social welfare. It wants to provide incentives to sign good agreements while deterring bad
deals.’ To do that, the CA has two different tools at its disposal:

e an er-ante control, or authorization regime, which consists of mandatory notifica-
tions. The firms have to notify any agreement and to obtain a positive clearance

before implementing it;

e an ex-post control, or exception regime, which consists of random investigations,
after the contract has been signed and partially implemented. Ex-post audit takes
place and the CA can impose fines if it decides to reject the agreement. To simplify,
we assume that the collected fines are a simple transfer from the firms to the con-
sumers without any impact on the social welfare and cannot be used by the CA to

increase the auditing probabilities.

The CA can decide to use both regimes simultaneously, or to implement only one of
them. In either case, the CA, due to limited budget, can only audit n < 1 cases (we

assume the cost incurred with ez-ante and ex-post controls is identical).

2.3 Other Relevant Notations

Whatever the chosen regime, the CA has to decide whether to confirm the legality of any
investigated agreement. Under the authorization regime, the CA takes the decision to
allow the firms to sign the contract or not. Under the exception system, the agreement has
partially been implemented and the CA has to decide whether to stop the implementation
or not, and, if the case arises, to fine or not.

To take its decision, the CA investigates the case in order to collect information on the
impact of the agreement on the social surplus. During the investigation, the CA receives
a signal which is imperfectly correlated with the actual type of agreement. We denote by

p the precision or informativeness of this signal, so that:

1
Pr(signal = g | G) = Pr(signal =b| B) = p, where 3 <p<l1

%We decide here to make no assumption on the welfare function. It could be for example the consumers’
surplus, or any weighted average of the consumers’ surplus and the firms’ profits. The unique condition

is that a good (resp. bad) agreement has a positive (resp. negative) impact on social welfare.

9



This signal can be seen as the probability that the CA will obtain a formal proof, or at
least sufficient clues for strong suspicion, that the agreement is indeed a good or a bad
one for the social welfare.

These two regimes are however different, not only because of the tools (fines are only
possible in an ez-post regime), but also because of their impact on the Social Welfare and
firms’ profits.

In the authorization regime, the impact of an agreement is null as long as it has
not been allowed by the CA. This is not true anymore in a legal exception world (ez-post
investigation regime). Indeed, the investigations are made by the CA once the agreements
have been signed, and therefore, the firms have been implementing for some periods these
agreements. They have thus already improved or damaged the social welfare and the
profits.

However, it can be argued that the effect of the agreement is not fully effective, as
the CA can intervene to shut it down. We therefore assume that when the CA decides to
cancel the agreement after its ez-post investigation, a part p of the agreement has already
been implemented (with 0 < p < 1).

If the CA cancels a good agreement by mistake or a bad one with legitimacy, the

impact on welfare and profits are respectively: uWeg, urg, —uWp et umrp.

2.4 The General Timing

Firms decide whether to sign the agreement that is proposed to them, while the CA
chooses its budget split between ez-ante filing (authorization regime) and ez-post inves-
tigations (legal exception), and also its fine policy. The game (G) we analyze proceeds as

follows:

1. Nature chooses the type of agreement firms will be asked to sign. A proportion 7.,

(resp. n,,) of firms has the opportunity to sign a good (resp. a bad) agreement.

2. The Competition Authority publicly announces how its budget will be split, and its
fines policy.

3. CA examines the ex-ante notifications filing
4. Firms decide whether to sign the agreement proposed to them

5. FEz-post investigations occur.

10



The system that prevailed prior to the reform, even if it was supposed to be a combi-
nation of investigations and notifications, looked far more like a pure notification regime
because all the budget was serving the ex-ante policy, investigations were quasi non exis-
tent.

This justifies why we first address the analysis of the two extreme cases: a pure
notification regime (all the budget is devoted to ez-ante control) and a pure investigation

system (the CA devotes all its budget to ex-post repression).

3 Authorization Regime
In this section, we analyse the following pure ex-ante control game:

1. Nature draws the type of the agreement the firms have the opportunity to sign. This
type is observed by the firms, but not by the Competition Authority. All the firms
notify the agreement to the CA. In this model, we assume that the firms are obliged
to notify in order to be able to implement the agreement, and the notification does

not convey any relevant information to the CA.

2. The CA announces its policy towards investigated agreements, and publicly an-
nounces the decision contingent to the signal it receives during an investigation. We
will hereafter denote by éx(g) (resp. éxn(b)) the CA’s decision when the signal is
good (resp. bad).

3. The CA investigates n cases. During each investigation, the CA receives a signal
imperfectly correlated with the type of the agreement (p is the accuracy of this
signal). The CA takes its decision in accordance with the previously announced

policy.

4. The firms whose notification has been investigated, and which have received a pos-
itive clearance decision and those whose agreement has not been audited, sign the

agreement. The profits and the welfare surplus are then realised.

Notification is compulsory for firms if they want to protect their interests. Indeed, an
agreement can be sustained before a Court only if it has been notified first. In a pure
notification regime, the fact of assuming that every non-notified agreement is null and
void is not really constraining. As relationships between firms turn to conflict, firms can

complain before a Court in order to make the contract they signed enforced.
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If ex-ante firms easily agree on contract terms, then after the transaction has been
implemented, one can find it profitable to deviate and not to honor its part of the agree-
ment. As every contract which is not notified will be seen as null and void by Courts,
firms will thus be able to insure their legal security only by fulfilling a notification.

The CA can only examine a limited number of files. This implies that some notifications
will not be judged. For these files, as the CA will not have any clue that could justify
its prohibition, it is thus obliged to let them pass (and the corresponding agreements will
not be prohibited)”. Conversely, when the agreement is given attention, the CA receives a
signal on the type of agreement signed and it can then use it to justify (in fact, to enforce)
its decision. We assume the CA can ban an agreement whatever the signal it received
(6n(.) = 0)%.

As ez-post control and fines do not exist in this setting, the firm will always find it
profitable to sign the agreement proposed when it can, that is when the CA has not

examined the notification or not forbidden the agreement after its examination.

When the notification file is analyzed, the CA receives a signal that is more or less
accurate as to the type of the agreement. This signal allows its to revise its belief about
the type of the agreement it faces. Therefore, the CA’s decision depends on the expected
welfare, which is evaluated using its new beliefs. If it decides to shut down the agreement,
when the signal was a good one, the resulting welfare is null. If, conversely, it decides to

let it pass, the welfare becomes:

EW(g) = Pr(Gis=g)\Wg—Pr(Bis=g)Wg
Ma (1—-p)ng

- Weg — 0%

e+ —png & e+ A —pmg

The CA authorizes an agreement with a good signal only if:

EW(Q) >0 & mcWe > (1 - P)UBWB

S w>walp) = l;pp
neWa
nsWg

where w = represents the relative impact of good agreements in the economy.

"In reality, firms who do not agree with the EC can go on appeal before the Court of First Instance.
Judges then ask to each party to give the clues of the argument they defend. But, if the Commission shuts
down an agreement without any analysis, she cannot give any clue. Therefore, a firm which agreement
has been refused without any justification could surely turn to the Appeal Court in order to see his

agreement approved.
8We assume in this case that the information she received will always motivate her first decision

before the Appeal Court. Even without any formal proof of the damage of the agreement, she can always
pleade that the end of the file examination led her to acquire the intim conviction that this agreement is

damageable for Society.
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The CA’s decision when it receives a good signal depends on the accuracy of the signal,
as well as on the relative impact of good agreements in the economy. When the signal is
very accurate (p close to 1) or when the good agreements are numerous in the economy
(w sufficiently high), a good signal may highly reflect a good agreement. The CA will thus
authorize all the agreements that give a good signal. Nevertheless, when the signal is not
accurate or the proportion of good agreements is low (w < wg(p)), the probability to let
a bad agreement pass on the basis of the signal becomes too high, and the CA will forbid
all agreements, even when the signal is a good one.

The CA’s optimal policy when the received signal is a good one for the authorization

regime is such that:

5 (b) = 1 ifw>wa(p)
o 0 ifw<waelp)

With the same methodology, when the signal is a bad one, the critical threshold on w is:

wp(p) = T,

and the CA’s decision is thus given by:

5 (b) = 1 ifw>wg(p)
N 0 ifw<wp(p)

Proposition 1 Under the Authorization Regime, all the potential agreements are signed.
The optimal policy depends on the good agreements’ relative impact on social welfare (w)

and on the signal precision (w):

1. If w is low enough (0 < w < Wq (p)) the CA rejects all the investigated agreements
(6n(g) = 65 (D) =0). The total welfare is therefore wi = (1 —n)(w—1) <0 ;

2. If w is high enough (w > wg (p)) the CA authorizes all the agreements (63 (g) =

Oy (b) = 1) and the social welfare is wi = (w — 1)

3. For the intermediate values (Wg (p) < w < wg (p)), the CA rejects the investigated
agreements for which the signal is bad (63 (b) = 0) and authorizes agreement with

a good signal (65 (g) = 1). The social welfare is then wy =w—1+n(p— (1 — p)w)

These results are summarised in figure 1 :

13



On(9)=0 \(b)=1

On(9)=0 n(D)=0

1/ 1

Figure 1: Optimal Policy under Authorization Regime

The CA'’s decision depends on two elements: the judgement accuracy while examining
the file (represented by p, the more accurate is the judgement, the closer to 1 is parameter
p) and the weight of good agreements in the total Welfare relative to bad ones. When the
accuracy of the CA judgement is low, it decides not to discriminate between agreements
rather than to be wrong. As long as good agreements are numerous enough, it will decide
to let them all pass (whether the signal is good or bad). It is indeed costly in such an
economy to forbid agreements that might be good. Besides, when good agreements are
numerous enough, they will override the damage of bad ones. In the same spirit, the CA
decides to reject all agreements if the relative weight of bad agreements in the economy
is too high. This policy is enforced only when the CA can afford it, that is, when it has

analyzed the notification files.

However, as long as the CA’s judgement is increasing in quality (this means the signal
is getting more accurate), it decides to forbid agreements for which the signal is a bad one.
This is due to the fact that an increasing p means the correlation between the agreement’s
signal and the true type of the agreement is also increasing. It then becomes optimal for
the CA to reject agreements with a bad signal, because it is very likely that this agreement
really is a bad agreement, or also because the likelihood of rejecting a good agreement is

very low.
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4 Exception System

In this case, the CA puts all its budget on ex-post control. The agreements are a priori
accepted and implemented but after an ex post investigation, the CA can decide to stop

the agreement. To sum up, let us present the following pure ex post game:

1. Nature draws the type of the agreement the firms have the opportunity to sign.
This type is observed by the firms, but not by the Competition Authority.

2. The CA publicly announces its policy, that is if it allows or stops an agreement
knowing the received signal and the level of fines. Here, we denote by 65(g), F'(g)
(resp. 0g(b), F (b)) the CA’s decision and the associated fine when the signal is good
(resp. bad).

3. The firms decide whether to sign the agreement they can agree on.

4. CA investigates n cases and receives a signal imperfectly correlated with the type
of the agreement (p is the accuracy of this signal). Then, the CA makes its decision

in accordance with the previously announced policy.

Moreover, we assume that during the investigation the CA learns with probability
equal to 1 and without any cost if an agreement has been signed or not. If an agreement
has not been signed, the CA does not apply a fine. In the case of ex post control, the
policy is divided in two parts. First, the CA has to validate or to stop the agreement.
If it decides to stop the agreement, the effect of such an agreement is partially realized.
Precisely, we consider that a part p has already been realized (with 0 < p < 1). For a
good (resp. bad) agreement that is stopped, the impacts on the social welfare and on the
profit of the firms are uWg and umg (resp. pWp and pmp). Second, it has to determine
the level of fines the firm has to paid contingent to the received signal, that is F'(g) and
F(b).

4.1 Optimal Ex-Post Control

The objective of the CA is to maximize the social welfare. The first best is a competition
policy which allows an equilibrium to be achieved, where all the good agreements are
signed and never stopped (ex post) and all the bad agreements are not signed. Contrary
to the authorization regime, the CA now uses the fine as a threat. The firms compute
their expected profits knowing the announced competition policy (particularly knowing

the fines they may eventually pay). If their expected profits are positive, they choose
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to sign the agreement. Otherwise, they prefer not to sign the agreement. Finally, if the

received signal is sufficiently accurate, it is possible to achieve an equilibrium where only

good signals are signed. But, such an equilibrium is costly since good agreements have to

be stopped. For a less accurate signal, a separating equilibrium does not exist, and the

CA chooses between an equilibrium where all agreements are signed and an equilibrium

where no agreements are signed.

By resolving the game, we find the following proposition

Proposition 2 Under the Legal Exception Regime, the CA’s optimal policy depends on

the good agreements’ relative impact on the social welfare (w) and on the signal accuracy

(w):

1. When the signal is accurate, p > p(n), where p(n) €
solution to the equation: (1 — p)mp—prg = (1 — pu)p(

[ 1s the unique
B+ g
1—p)n(rp — mg) and when

the good agreements’ relative impact on social welfare is:

(a)

(b)

1
high: w > © (p,n) = then the CA validates all the agreements.

, (1=p)n(l-p) , , ,
All the firms sign the agreements and the associated social welfare is wi, = w—1.

low: w < @ (p,n) then the CA only validates the agreements for which it receives

a good signal. If it receives a bad signal it stops the agreements and the firm
1—(1-

is fined. The fine is equal to F* (m)) = (1=(=ppm) "B With that policy,

the achieved equilibrium is such that only good agreements are signed. The

associated social welfare is wi; = (1 — (1 —pu) (1 —p)n)w.

2. When the precision of the signal is low, p < p(n), and when the good agreements’

relative tmpact on social welfare is:

(a)

(b)

(c)

high: w > w (p), then the CA wvalidates all the agreements. All the firms sign
the agreements and the associated social welfare is wj, = w — 1.

1—(1-
low: w < wW(p,n) = (1= 1) pn then the AC chooses to stop all

1—(1—p)n(l-p) ‘
agreements whatever the received signal. Moreover it chooses a level of fines

sufficiently high such that no agreement is signed at the equilibrium. The as-
sociated social welfare is thus equal to 0.

intermediate: W (p,n) < w < W (p). In that case, the AC validates the agree-
ments when it receives a good signal and stops them when it receives a bad
one. But, it chooses a sufficiently low fine (for example F = 0) such that

all agreements are signed in equilibrium. The associated social welfare is thus
wy=w-1)+0=-pn(p-1-pw).
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The agreements signed at the equilibrium are summarized in the following figure

w A
Ye =B =1
Ve =1
Ye =B =0
— /;(n) 1 je)

Figure 2: Firms’ Optimal Choices under Legal Exception Regime

When the signal is sufficiently accurate, the CA can, by choosing an appropriate level
of fine, induce an equilibrium where only good agreements are signed. But such a policy is
costly in term of social welfare. Indeed, at the equilibrium, the CA has to stop agreements
for which it receives a bad signal, even if it knows that such agreements are in reality good.
This is due to the fact that the signal is not perfectly accurate (p < 1). Therefore, when
the good agreements’ relative impact on the social welfare is low, this social cost is also
low, and is more than compensated by the fact that no bad agreements are signed. Thus,
the CA chooses to implement such an equilibrium. On the other hand, when the good
agreements’ relative impact on the social welfare is high, this social cost becomes too
important and the CA prefers not to stop any agreements whatever the signal it receives.
Thus, at the equilibrium all the agreements are signed.

When the signal is not sufficiently accurate, it becomes impossible to achieve a sep-
arating equilibrium where only good agreements are signed. If the good agreements are
signed, the bad ones are also signed. Since it is never optimal to achieve an equilibrium
where only bad agreements are signed, the CA has to choose between an equilibrium
where no agreement is signed and an equilibrium where all the agreements are signed.
On the one hand, when the good agreements’ relative impact on the social welfare is low,
it becomes more costly in terms of social welfare to allow a bad agreement rather than

to stop a good one. The CA thus chooses a level of fines sufficiently high such that at
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the equilibrium no agreement is signed. On the other hand, when the good agreements’
relative impact on the social welfare is high, the CA chooses a level of fines sufficiently
low (for example F' = 0) such that all the agreements are signed at the equilibrium. It
becomes more costly to stop a good agreement rather than to allow a bad one. But, we
have to distinguish between two cases. When the good agreements’ relative impact on the
social welfare is really high, the CA prefers not to intervene and never stop an agreement
after an investigation whatever the signal it receives. But, for intermediate values taken
by the good agreements’ relative impact it decides to achieve an equilibrium where all the
agreements are signed but it stops agreements when it received a bad signal on it after

investigation.

4.2 Authorization or Legal Exception Regime

The European Commission wishes to modernize its firms’ agreements control system. It
proposes to shift from a notification system to a legal exception regime. Thanks to the
study of the two pure regimes, we can try to explain this decision. The idea is to compare
the efficiency of the two kinds of system, by comparing the social welfare in the two

systems. The results are summarized in the following proposition:

Proposition 3 The choice by the CA of a pure system depends on the good agreements’

relative impact on the social welfare (w) as well as on the signal accuracy (p) .

1. When the signal is sufficiently high p > p(n) and the good agreements’ relative

mmpact on the social welfare is:

(a) high: w > W (p,n), both regimes are equivalent.

(b) low: w <@ (p,n), the legal exception regime is more efficient.

2. When the signal is sufficiently low p < p(n) and the good agreements’ relative

impact on the social welfare is:

(a) high: w > Wy (p), both regimes are equivalent.
(b) low: w <W(p,n), the legal exception regime is more efficient.

(c) intermediate: @ (p,n) < w < Wy (p), the authorization regime is more effi-

cient.

Proof. see Appendix B. =

Figure 3 summarizes the results of the previous proposition.
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w Legal Exc.~Auth.

Auth.>Legal Exc X

Legal Exc.>Auth.

;— p(n) 1 p

Figure 3: Comparison of the Pure Regimes

When the good agreements’ relative impact on the social welfare is sufficiently high,
the CA allows all the agreements whatever the system. Both system are then equivalent
since the CA plays no role at all.

When the signal is sufficiently accurate (p > p(n)), the comparison between the two
pure systems depends on the good agreements’ relative impact on the social welfare. On
the one hand, when this impact is low, all the notifications which are considered are for-
bidden. But, the agreements whose notification has not been considered are realized which
is not welfare improving. On the other hand, with a legal exception regime, by choosing
an appropriate level of fine, the CA achieves an equilibrium where only good agreements
are signed. In such a case, the legal exception regime dominates the authorization regime
in term of social welfare.

When the impact of good agreements is intermediate, the optimal policy for a notifica-
tion regime is to prohibit agreements whose signal is bad and to allow agreements whose
signal is good. But, since all the notifications are not considered, agreements whose signal
would have been bad are not forbidden which is bad for the social welfare. On the con-
trary, with a legal exception regime only good agreements are signed. Even if the ex post
control is also costly (since good agreements whose signal is bad are stopped) this cost is
more than compensated by the fact that only good agreements are signed. Therefore, the

legal exception regime dominates the authorization regime.
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When the signal is less accurate (p < p(n)), it is not possible to achieve a separating
equilibrium where only good agreements are signed. When the good agreements’ relative
impact is low, the social welfare is negative at the equilibrium with a notification regime,
since all the notification which are considered are prohibited but not those which cannot
be considered. On the other hand, thank to the fine, it is possible to achieve an equilibrium
where no agreements are signed with a legal exception regime. Thus, the ex post control
system dominates the ex ante one.

Finally, let us consider the case where the good agreements’ impact is intermediate.
In that case the optimal policies are the same with the two systems. Agreements whose
signal is good are allowed and agreements whose signal is bad are prohibited (or stopped).
But with an ex post control system, these kind of agreements have been partially realized
which is welfare decreasing. Therefore, in such a case, the notification regime dominates

the legal exception regime.

5 Optimal Mixed Regime

Up to now, we have only analysed “pure” audit systems. We supposed that the CA
had only the choice between two regimes, and had to choose between investigating either
before the agreements could be signed (authorization regime), or once they have been
signed and partially implemented (exception system).

Even though in practice, the implementation of the regulation 17/62 looks like a
pure authorization regime (the European Commission has been quickly overwhelmed by
thousands of notifications and only few agreements have been investigated ex post since
1962), this regulation is, at least in theory, an intermediate system. The firms are indeed
required to notify any agreement, but the European Commission can always, at least in
theory, allocate part of its budget to run investigations (ex post audits).

The objective of this section is to determine the optimal mixed regime, and, in partic-
ular, the optimal budget sharing rule, between ex ante and ex post control. The general

timing of the game (G) is then:
1. Nature determines the type of agreement each firm has the opportunity to sign;

2. The Competition Authority decides its budget allocation and its policy (decisions
taken after investigations). During the ex post auditing stage, the CA faces three
types of firms: those whose notification has been considered and for whose the CA

has received a good (type g) or a bad (type b) signal, and those whose file has not
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been investigated ex ante (type ()). The CA has therefore to decide a type contingent

policy, and so announces:

(a) the budget sharing rule between ez ante (1 — ) and ez post («) control

(b) the type contingent sharing rule of the budget allocated to ex post control
a(m) + a(b) + a(l) = «

(c) the decisions taken during the ex ante auditing stage as functions of the signal,
On(g) et on(b)

(d) the decisions taken during the ez post auditing stage (as functions of the au-
dited firm’s type (g, b or ), of the signal (b or g)), and the corresponding fines
(only when the decision is to prohibit the agreement), that is g (b) and F(b),
6r(m) and F(m), 65(0,b) and F(0,b), 65(0, m) and F (B, m)

3. The CA considers (1 — a)n notifications. If the CA decides to prohibit a notified

agreement (6y(g or b) = 0), the firm cannot sign it and its profits are therefore null
4. The firms decide whether to sign the agreement

5. The CA investigates (ex post) an cases (among the three types of firms, according
to the policy announced at stage 2). If the CA investigated a notification which
has already been considered ex ante (type g or b), the signal received during the

investigation is perfectly identical to the signal received ex ante.’

Let us first consider the budget sharing rules (a(g), a(b), a(f)) and the decision to be
taken during ex ante auditing stage (6n(g),6n (b)) as given, and determine the optimal
ex post decisions (and possible fines).

Type g firms are those whose notification has been investigated ex ante and for which
the CA received a good signal. Since the CA does not receive any new information during
the ex post audit, it is never possible for the CA to implement a separating policy such
that the good firms only will actually sign an agreement. Indeed, either the CA decides
not to prohibit (6g(g) = 1) and both types of firms (good and bad) sign, or it decides to
prohibit the agreement (65(g) = 0) and to impose a fine F(g) when it discovers that an

agreement has actually been signed and the firms’ profits are thus:

Ere = (1-(1-upe(9)re —pe(9)F(9)
Erp = (1—(1—pu)pe(9)ms — pe(9)F(g)

YWe assume that the CA does not receive any new information during a second audit. Due to this

assumption, we decided to simplify notations and use, for example, 6 () instead of 65 (b, ).
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where py(b) denotes the probability of being investigated during the ex post stage (this is a
function of a(g) and of the number of firms which signed an agreement). It is easy to check
that, as the fine increases, the good firms will be the first to give up the opportunity of
signing an agreement. The CA has therefore the choice between two policies: a sufficiently
low fine (0 for example) such that both types of firms sign, or a very high fine in order to
ensure that none them are willing to sign.'”

Since the CA does not learn anything during a second investigation, it cannot revise

its beliefs. These beliefs are therefore:

Pla
Pr(G|s=g)=
@] ) e+ (1—p)np

If the CA decide to authorize this agreement, the expected welfare (induced by this type

of firms) is:
EW(g) ~w—1

On the contrary, if the CA decides to prohibit all the agreements and to impose a suf-
ficiently large fine such that no firm is willing to sign, the welfare is null. Therefore, it
is optimal to provide incentives to sign to all the firms (of this category g) or to none of
them. It would then be optimal to apply this policy during the ex ante stage rather than
spending money to investigate the same firm twice. The analysis being identical for the
type b firms (those already investigated ez ante for which the signal was bad), this leads

to the following lemma:
Lemma 4 For a given budget sharing rule (1 — a, «) the optimal policy is:

1. the CA never audits ex post a firm whose notification has been investigated ex ante,

i.e. a(b) = a(m) =0,

2. the optimal ex ante decisions (6n(g) and 6x(b)) are the same as in the pure autho-

rization regime (i.e. « = 0) and are therefore given by proposition 1.

Let us now consider the firms whose notification has not been analyzed by the CA
during the ex ante auditing stage. From the Competition Authority’s point of view,
this situation is identical to the pure exception regime, except that the number of firms

involved in the auditing process (but not the proportions of good and bad firms) and the

10An intermediate fine would induce a separating equilibrium in which only the bad agreements are
signed. In this case, the social welfare is negative and this policy is always dominated by the severe policy

ensuring that no firm is willing to sign (leading to a null welfare).
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number of cases the CA can investigate are different. To determine the optimal ex post
decisions, we now have to consider the analysis proposed in the previous section replacing
the auditing probability (n) by:

an

pE(a): 1—-n+an

For a given budget sharing rule (1 — «, «), the optimal decisions 6 (0, g) and 6z (0, b) (and
the corresponding fines) are given by the results of the proposition 2, in which it suffices
to replace the ex post auditing probability (n) by its new value (pg(«)) .

It remains to compute the optimal budget sharing rule. The computations lead to the

following propositions (the proofs have been relegated to appendix C):

Proposition 5 When the signal received by the CA during an investigation is sufficiently

accurate, p > p(0) = == and the good firms’ relative weight is :

» 1
1. higher than T

strictly positive probability of ex post control, i.e. o* = 0.

the CA decides to focus on notifications while keeping a

2. less than m, the optimal choice is the pure exception regime, i.e. o = 1.

When the signal is sufficiently accurate, the CA is able to screen the types of agree-
ments actually signed, whatever the budget sharing rule. In other words, the CA can
choose any budget allocation and ensure that only the good firms are willing to sign
(75 (0) =1 and B4 () = 0). Since the decisions taken during the ex ante auditing stage
(notifications) do not depend on the share of the budget allocated to this type of control
(see lemma 4), the budget choice only affects the ex post auditing stage and the type of
agreement signed by the firms whose notification has not been investigate ex ante.

The CA can always ensure that the bad contracts are not signed, but this policy is not
costless. The CA has to threaten the firms to prohibit the agreement and impose a large
fine when it receives a bad signal (6g (), b) = 0). Since the signal is imperfectly correlated
with the true type, a number of the good agreements will thus be prohibited. This error
has a negative impact on the total welfare as these contracts have only been partially
implemented (p < 1). A way to limit this social cost is to decrease the probability of audit,
thereby increasing the associated fine. However, this policy can be welfare enhancing only
if the relative weight of the good agreements in the economy is sufficiently important, as
we also need to take into account the expected welfare effects of the ex ante control.

When the relative weight of the good agreement is large, the CA never prohibits any

agreement exr ante. All the notified contracts analysed during this stage are therefore
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authorized and signed, and this include a number of bad agreements. Nevertheless, since
the number of good agreements is relatively large, it is preferable to let some bad firms
sign (those whose notification has been investigated ex ante, and have therefore been
authorized), rather than prohibiting a large number of good agreements during the ex
post auditing stage. The CA thus decides to focus on the notifications. However, it has
to keep a minimum share of the budget available for the ex post stage (= 07) in order
to maintain a strictly positive probability of audit, so that the threat is still credible. In
this case, the CA only exists to let the threat of prohibition hang over the bad firms,
which eventually decide not to sign, but (almost) never fines.

On the contrary, when the relative weight of the good agreement is low, the CA prefers
to give the whole budget to the ez post control (o« = 1). In this case, the notification
stage is useless as the CA will never consider any of the files. During the ez post auditing,
the CA prohibits and fines as long as the signal it receives is bad. In this case, both types
of firms prefer not to sign, but the loss implied by the absence of good agreements is more

than compensated by the elimination of any bad agreements.

Proposition 6 When the signal is inaccurate, p < p(n), and the good firms’ relative

weight 1s:

1. lower than ¢ (p), the CA is indifferent between any sharing rule as long as the

probability of audit ex post is strictly positive, i.e. o > 0.
2. higher than Wg (p) , all the regimes are perfectly equivalent.

3. between wq (p) and 1, the CA decides to focus on notifications while keeping a strictly

positive probability of ex post control, i.e. a* =0T,

4. between 1 and Wg (p), the CA chooses a pure authorization regime, i.e. o = 0.

When the signal is inaccurate, the CA can no longer screen the two types of contracts,
even if it spends all of the budget on the ex post control. The possible continuation
equilibria are now pooling situations: both types of contracts or none of them are signed.

When the relative weight of the good agreements is low, both types of control have the
same effects. Whatever the type of investigation (ex ante or ez post audit) and whatever
the signal received, the CA prohibits the agreements and imposes a large fine, if possible.
In this case, no contract is signed. The firms whose notification has been considered ex
ante are not allowed to sign, and the others prefer not to bear the risk of being fined. The

budget allocation between the two types of control does not affect the social welfare, as
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long as the threat of fine ex post is credible, that is as long as the probability of audit ex
post remains strictly positive. The CA is therefore indifferent between any allocation such
that a strictly positive share of the budget is allocated to the ez post control (a* > 0).

On the contrary, when the relative weight of the good agreements is sufficiently large,
the CA never prohibits any agreement. In this case, all firms sign and the budget sharing
rule does not affect the welfare. In this case, the CA plays no role as any investigated
agreement obtains clearance.

Finally, for the intermediate values, the situation is quite different. During the ez ante
auditing stage, the CA prohibits only the agreements for which it receives a bad signal.
On the other hand, during the ex post stage, it can implement two different policies:
either it threatens to impose a large fine when the signal is bad and all firms prefer not to
sign, or it decides to do nothing and let all firms sign. In this last case, we can notice that
the budget sharing rule does not affect the welfare created by this ex post stage. Since
the welfare created by the ex ante auditing stage is a strictly increasing function of the
probability of audit (and thereby of the budget spend during this stage), it is preferable
to focus on the notifications (a* = 0). The analysis is similar in the first case. As the
policy implemented ex post is such that each firm decides not to sign rather than to bear
the risk of being fined, the welfare is not affected by the budget sharing rule as long as
the probability of audit ex post remains strictly positive (associated with an increasing
fine). The welfare created by the ex ante auditing stage is again an increasing function
of the budget spent on this type of control. The optimal choice is therefore to maximise
the share of the budget allocated to the ex ante control, while keeping a strictly positive

share to maintain a credible threat ez post (a* = 07).

Proposition 7 For intermediate values of the signal’s accuracy, p(n) < p < p(0), and

when the good firms’ relative weight is:

1. higher than %, all the possible regimes are perfectly equivalent.

2. lower than m, the CA prefers the pure exception regime, i.e. o = 1.

p(re—mg)

3. between (1)—1(1_/)) and L the CA chooses a budget sharing rule function

—K mg—p(Tp+mg

of the signal’s accuracy such that o*(p) = a(p), where

(1-n) (1 =p)7p— prc)
(=T =pp) (I =p)rp+(1—=(1—p)(1-p))pra)n

alp) =

This last zone is much more complicated as the effect of the budget allocation («) is

twofold: firstly, the choice between ex ante and ex post control directly affects the welfare
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through the auditing and prohibition probabilities. Moreover, the budget allocated to
the ex post control modifies the choices for the firms whose notification has not been
considered by the CA during the ez ante auditing stage (5 () and S5 (0)). Contrary to
the accurate signal case (p > p(0)), it cannot allocate only a small share of the budget
to the ex post control in order to induce a separating equilibrium. If it has decided to
ensure that only the good contracts are actually signed, the CA now needs to allocate
to the ex post control a share of the budget at least equal to a(p). In this case, in order
to implement a separating equilibrium (v, () = 1 and G, () = 0), the CA will have,
during the ex post auditing stage, to prohibit and fine some of the good agreements. It
therefore faces a trade-off between ensuring that the bad agreements are not signed and
limiting the number of good agreements that are prohibited.

When the relative weight of the good agreements is low, implementing a separating
equilibrium is not very costly, and the CA prefers to minimise the number of bad agree-
ments actually signed. The optimal choice is therefore to adopt the pure exception regime
(o =1).

As the relative weight of good agreements increases, the social cost of ex post prohibi-
tion increases and the CA prefers to limit this cost, though it allows some bad agreements
to be signed. The CA therefore decides to implement a mixed policy, combining ex ante
and ex post investigations. It then sets the respective shares of budget allocated to these
two types of control at a minimum level such that, among the firms whose notification
has not been investigated ex ante, only the good sign, that is a*(p) = a(p).

Finally, when the relative weight of the good agreements is sufficiently high, it is
preferable to authorize all the agreements, either ex ante or ex post. The budget sharing
rule does not matter in this case, as the CA plays no role.

The following figure summarizes these results:

6 Conclusions

This paper justifies, from a theoretical point of view, the reform of the regulation 17,defining
the rules implementing the European Competition Policy towards agreements between
firms. After a learning process allowing the Competition Authority to improve its knowl-
edge and the accuracy of its decisions through a pure authorization regime, as implemented
in the European Union since 1962, it becomes optimal to move away from this highly ad-
ministrative regime to adopt an exception system based on ex post control. Moreover,
using the tools available to the European Commission, we show that it is optimal to choose

a mixed regime combining both types of control, even though, in most cases the optimal
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Figure 4: Optimal Budget Sharing Rule

mixed regime looks more like a pure system. This mixed regime allows the Competition
Authority to screen the different types of firms more often. To do this, the CA uses the
ex post control as a threat to give incentives to the firms not to sign a bad agreement.
The remaining question relates to the possible generalization of this analysis. Could
it be possible to propose a more general policy, possibly using new tools, in order to
improve the efficiency of the Competition Authority? It could easily be shown that using
our framework, the Competition Authority would be more efficient, if it was allowed
to prohibit any agreement during the ex ante period, even those which have not been
investigated. On the other hand, if the CA was allowed to use fines and bonuses (negative
fines) in both types of control, it would always be possible to implement a separating
equilibrium. It therefore seems thereby possible to develop the analysis further to look
for the optimal competition law. However, this optimal regime needs unrealistic tools,
as the Competition Authority needs to be able to prohibit an agreement without any

argument (that is without investigating the case) or to subsidize some firms.
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A Proof of Proposition 2

A.1 Continuation Equilibria

The CA has the choice between four policies.

If the CA decides to authorize all the agreements after investigation, all the firms sign

and the (normalised) social welfare is then w}(1,1) = w — 1.

The CA authorizes all investigated agreements for which it receives a bad signal and rejects

the other ones. The firms’ expected profits (if they decide to sign the agreement) are thus:
Elly=(1-Q1-v)A—=p)n)mp —n(l-p)F(g)
Ellg = (1 — (1L —v) pn) 7 — npF(g)

and we have:
1-(1-v)A=-p)n)7p

By =0 Flg) 2 P = 4 1)
et vy =0 F(g) > LU ;:)””)”G =B (2)

Since p € [%, 1} ,p>1—pandas g >mng, A> B. Therefore, 3, = 0 implies v, = 0.
The possible continuation equilibria are then:
1. For any F(g) > A, vy =0 =0
With sufficiently high fines (F'(g) > A), the CA ensures that none of the agreements

are signed. The social welfare is therefore null: wg(0,0) = 0. This shows that it is
always possible for the CA to secure a non negative social surplus (there exist other
ways to implement this continuation equilibrium, but in all cases the social surplus
is null). For this reason, it is never optimal for the CA to implement continuation
equilibria leading to a negative social surplus, such as for example 75, = 0 and

B = 1. We will therefore never consider this equilibrium in the following analysis.

2. For any F(g9) < B, vz =0 =1
With fines low enough (F(g) < B), the CA ensures that all the agreements are

signed. The social welfare is then:
wip(1,1) = w—1-(1-v)n(pw—(1-p)
= 1-(0-v)np)(w-1)—-1-v)n(2p—1)
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We can notice than this case is always dominated. Indeed, if w is lower than 1, this
strategy is dominated by any equilibrium leading to (v, 8z) = (0,0). If w is higher
than 1, then the CA prefers to authorize all the agreements (6g(g) = 6g(b) = 1).

In this case, the CA decides to reject and fine all the investigated agreements, and the

social welfare is therefore:

Ellg = (1 = (1 —v)n)mg —n(pF (b) + (1 - p) F(g))
Ellg = (1= (1 —=v)n)me —n((1—p) F(b) + pF(g))

and we have

(1-(1—-v)n)mp
(1-(1—-v)n)mg

Br =0 pF(b)+(1-p) F(g)

Y,
Il

C (3)

et vy =0 (1—p) F(b) +pF(g) 2

D (4)

In this case, two types of (relevant) continuation equilibria, (v5, 85) = (1,1) and (1, 0) ,may

arise.

Lyp=0g=1
With sufficiently low fines (for example equal to 0), all the agreements are signed.

The social welfare is then:
wip(1L,1) =[1-1—-v)n](w—1)

This case is never optimal, since for the same reasons than the previous one, it is

always dominated.

In this case, only the good agreements are signed. To implement this continuation
equilibrium, the CA has to set fines such that

pF (b) + (1= p)F(g) =2 Cand (1-p)F(b)+pF(g) <D

This is possible if and only if the signal accuracy is high enough:

TB
p>—
TR + Tq

In this case, the social welfare is:

wh(1,0) =[1—(1—v)njw>0
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In this fourth case, the CA rejects the investigated agreement when the signal it receives

is bad. The firms’ expected profits are:

Ellgp =(1— (1 —v)pn)mp — npF(b)
Ellc =(1-(1-v)(1-p)n)mg—n(l—p)F()

and we have

ﬂEZO@F(b)Z (1—(1—71:)[)71)71'3 —F

(1-(0-v)(1-p)n)mg
n(1—p)

et vy =0< F(b) > G

The possible continuation equilibria are thus:

1. If F(b) < min(E,G), vy =0 =1

With sufficiently low fines, the CA ensures that all the agreements are signed. The

social welfare is thus:
wp(lL,)=w—-1-1-v)n((1l-p)w-p)
2 IfE<F0b) <G yg=1and ;=0
This situation exists only if
E<G&s (1-prg—pre <1 —=v)p(l—p)n(rg —7mg)
Denote by p(n) the unique solution'! of the following equation:

(1= p)rp = prg = (1 =v)p(l — p)n(rs — 7c)

2 mptng

Notice that p(n) € ] L 15 [ In this case, only the good agreements are signed

(but some are rejected) and the social welfare is:
wy(1,0) =[1- (1 -v)n(l-p)w

It is easy to check that this solution is preferred to w3, (1,0), since the good agree-

ments are less often rejected and fined.

A.2 Optimal Policy

In order to determine the CA’s optimal policy under the exception regime, let us divide

the possible values for the signal’s accuracy in two intervals.

Hwithin the interval [%, 1] .
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A.2.1 High Precision, p > p(n)

In this case, we have to compare the following welfare levels: w(1,1), w}(1,1) and
wi(1,0).'% Let us first notice that

wi(1,1) = wh(1,0) — (1 — (1 — v)np) < wi(1,0)

Finally,

1 4 !
wg(1,1) > wg(1,0) & w > 1-p(1-v)n

Therefore, for any p > p(n), we have:

1. ifw> 0r (g9) = 6 (b) = 1 and all the agreements are signed.

T

2. ifw< m, 0rp(g) =1, 06 (b) =0and F < F(b) < G. In that case, only the

good agreements are signed.

A.2.2 Low Precision, p < p(n)
It is now impossible to sustain w}(1,0) at an equilibrium. We thus have to compare 0,
wi(1,1), and w}(1,1). Notice first that

wy(1,1) > wh(1,1) & w > 1% >1

Finally

I1—(1—=v)np
I1—-(1—=v)n(l-p)

wh(1,1) >0 & w >
We have thus for any p < p(n)

Cifw < %, 0r (9) = 6 (b) = 0 and the CA sets high fines, so that none of

the agreements are signed.

2. if = ly);;z?pp) <w< 15, 6p(9) =1and 6 (b) = 0, and with low fines, for example

F(b) =0, the CA ensures that all the agreements are signed.

3. if w > ﬁ, then the CA always authorizes the agreement, and all contracts are

signed.

12Up to now, we have only considered pure strategy equilibria (75 = 8z = 0 or 1). Nevertheless, it is
never optimal for the CA to implement a mixed strategy equilibrium. It is indeed easy to check that for
any mixed strategy equilibrium of the form (v, 3), the corresponding social welfare is a linear function of

both v and 8. It is thereby optimal to implement a pure strategy equilibrium.
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B Proof of Proposition 3

In order to compare the efficiency of the two pure regimes, it is sufficient to compare
the different values of the welfare given by the propositions 1 and 2. Denoting by wj,
(resp. wi;), the welfare corresponding to the optimal policy under the authorization (resp.

exception) regime, we can now define the following zones:

1. For p < p(n) and

(a) w>wg(p) : wy = wj, =w — 1. The CA is therefore indifferent.

(b) W(p,n) <w < wp(p) :wy =w—14+n(p—(1—-pw) and wj, = w—1+
(I—p)n(p—(1—pw). Since w < %, the authorization regime is preferred
to the exception system.

(c) wg(p) Sw<w(p,n):wy=w—1+n(p—(1—pw) <0 and wy =0. In this
case, the exception regime dominates.

(d) w < wa(p) :wy =(1—n)(w-—1) < 0 and wj, = 0. Once again, the CA

prefers the ex post control regime.
2. For p > p(n) and

(a) w>w(p,n): wy =wj =w— 1. The CA is indifferent.

w
(b) wp(p) Sw <w(p,n):wy =w—1and wj, = (1 —(1—-7)(1—p)n)w. Since
1
(1—y)(A—p)n
regime.

, the ex post control system is preferred to the authorization

(c) we(p) Sw <wp(p):wy =w—14n(p— (1 - pw)and wj; = (1 — (1 — p) (1 — p)n) w.
We have therefore wy < wj, if and only if
1—np

L=nmptn(l=plw>(1=p) (1= phw e w>—Tg—

In this case, the exception regime always dominates.

(d) w<wsp):wy=01-n)(w—-1)<0etwp=>1—-(1—-p)(1—-pn)w>0.

Once again, the CA prefers the ex post control regime.

C Proof of Propositions 5, 6 and 7

C.1 Optimal Decisions For a Given Budget Sharing Rule

Using the results of the “pure” regimes (proposition 1, and proposition 2 in which n is

replaced by pg(a)), we can, for a given budget sharing rule (1 — a,a) divide the plan
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(p,w) in 8 zones:

1. For a sufficiently inaccurate signal, that is for p < p (pr(«)), where p (pg(a)) is the

unique solution of the equation:

(1=p)mp — pra = (1 — p)p(1 — p)pe(a)(tp — 7a)

(a) and w > wg(p) : the CA authorizes any agreement (whatever the type of
investigation and the signal). All the firms have therefore incentives to sign

and the welfare is wy, = w — 1.

(b) and @W(p,pr(a)) < w < wg(p) : whatever the type of investigation, the CA
prohibits any agreement for which the signal is bad, but does not impose any
fine in the ex post control case. On the other hand, the agreements are autho-
rized when the signal is good. The fine being sufficiently low all the firms which

notification has not been investigated sign and the total welfare is therefore:

an(l — p) (pw —1+p)

wp(a) = 1—a)n(pw—-1+p)+(1—-(1—a)n) (w—l—

= 1l-n4+an)(w—-1)+1-2—-pa)n(pw—1+p)

I1-(1-a)n

In this case, we have:

wip(a) = n(w—1-(2-p)(pw—1+p))
= n((1-2-pwpw-1+2-p(1-p)

(c) and wg(p) < w < W(p,pe(a)) : in this zone, only the firms whose notification
has been investigated and for which the CA received a good signal sign and the

welfare is therefore wi.(a) = (1 —a)n (pw — 1+ p).
We then have w) (o) = —n (pw — 1+ p) < 0.

(d) and w < We(p) : in this case, any investigation leads to a prohibition, combined
with a high fine in the ex post control case, so that no contract is signed. Le

welfare is then w4 = 0.
2. For a highly accurate signal, p > p (pp(«a))

(a) and w > W (p, pp(a)) : this zone is identical to (1a), that is all the firms actually

sign and any agreement is authorized. The welfare is thus wy, = w — 1.

(b) and wp(p) < w < @ (p,pe(a)) : all the investigated notifications are authorized

and the corresponding firms therefore sign the agreement. For the other firms
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(type (), the CA implements a separating equilibrium by prohibiting (and
fining) when the signal received ez post is bad. The welfare is therefore:

(1—u)(1—p)0m>w

I-(1—a)n

wy(a) = (1—a)n(w—1)—|—(1—(1—a}n)(1—
= 1-0-pA=-plan)w—-(1-a)n

Notice that we then have:

1

wiy(0) = (1= (1= p) (1= p)w)n 2 0 650 < vy

and we(p) < w < wp(p) : among the firms whose notification has been consid-
ered ex ante, only those for which the CA receives a good signal are allowed to
sign. For type 0 firms, the CA’s policy is the same in (2b), and the welfare is
thus:

(1—u)(1—p)an)w

) = (1= a)n(po = 14.p) + (1= (1= o)) (1= St

We then have:

whe(@) = n(—pw+l-ptw—(1-p)(1-pw)
= n(l—p)(uw+1)>0

and w < Wg(p) : any investigated notification is rejected. For type ) firms, the
CA’s policy is the same in (2b), and the welfare is thus:
(1-p(@—p)an
= (1-(1- 1—
wia) = (1= (1 =ayn) (1- EELen)
= Q=-n+(1-(1-p)(1-p)on)w

In this case, why(a) = (1 — (1 — ) (1 —p))n > 0.

The following figure shows the different zones. Notices that only the limits between
zones (1b) and (1¢) (@W(p, pr(a))), (2a) and (2b) (@ (p, pr(«))) and the boundary p (pg(«))

depend on « (these boundaries are represented by bold lines):

C.2 Optimal Sharing Rule

To determine the optimal sharing rule, let us divide the set of possible values for the

signal’s accuracy in three intervals:
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Figure 5:
C.2.1 For p>p(0) = W;TTBWG (Proposition 5)

For these values, we are in one of the zones labelled 2 [(2a) to (2d)], for any value of a.

e In the zones (2¢) and (2d), the welfare is a strictly increasing function of o and the
boundaries do not depend on «. The optimal choice is therefore o = 1.

e For wp(p) <w < m, the situation is identical to the previous one and the
optimal choice is a = 1.

e Finally, for w > m, the welfare is a strictly decreasing function of « in (2b)
and does not depend on « in (2a). However, the limit & (p, pr(a)) between these
two zones is a strictly decreasing function of a and tends to infinity when a goes
to 0. Nevertheless, notice that the ex post control policy imposes to have a strictly
positive probability of audit (< « > 0) in (2¢). Moreover, we have

wop(0T) =w—n>wy =w —1

The optimal choice is thus a = 0.

C.2.2 For p < p(n) (Proposition 6)

For these values of the accuracy, we are in one of the zones labelled 1 [(1a) to (1d)], for

any budget sharing rule.
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e For w > Wp(p) : in this case, the welfare is independent of a. Since the CA never
prohibits any agreement, it plays no role and all budget sharing rules lead to the

same result.

e For w < Wg(p) : once again, the welfare does not depend on «. However, for the
threat of ex post control (associated with a high fine when the signal is bad) to be
credible, the CA needs to maintain a strictly positive probability of audit. The CA

is therefore indifferent between any strictly positive a.

e For wi(p) <w < 1:in (1lc), the welfare is a strictly decreasing function of o and
w1.(07) = n(pw — 1 + p) . Notice that the boundary @(p, pg(a)) between (1b) and
(1c) is a strictly decreasing function of «, and goes to 1 when « tends to 0. However,
for any wa(p) <w < 1, wi(07) =n(pw — 1+ p) > wip(a).

This implies that for any w < 1, the optimal choice is @« = 07 (the CA needs a

strictly positive probability of audit ex post to maintain a credible threat).

e Finally, for values of w between 1 and wg(p), notice that w},(«) is a linear function
of w, such that

wWip(@)wm1 = —n(2—p)(1-p)<0
whlo)omge, = —n(Z52) (1= ) <0

The welfare is thus a strictly decreasing function of @ = 0. In this case, the CA
never prohibits an agreement after an ex post investigation and therefore, it does

not need to allocate a minimal share of the budget to this type of control.

C.2.3 For p(n) < p <p(0) (Proposition 7)

This intermediate zone is more complicated since the limit p (pg(«)) between zones la-
belled 1 and 2 varies with a.. Moreover, this boundary is a decreasing function of o varying
between p (0) and p (n) .

1 .
oForwgm.

For p > p (pr(a)), the ex post control policy is such that only the good firms actually
sign the agreements and always dominates the other possible choices (pooling continuation
equilibria). Since the ex ante control policy does not depend on «, it is always optimal
in this case to set « such that p > p (pg(«@)). The welfare being strictly increasing in «,

the optimal choice is therefore a = 1.
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1 .
.FOI‘WZm.

In this case, the CA has two possible choices: either setting « such that p < p (pr(«))
or p > p(pe(a)) and w > @ (p, pr(a)) to stay in the zones (1a) or (2a) and the welfare is
wi, = w — 1, or setting it such that p > p (pg(a)) and w < @ (p, pr(a)) and, in this case,
the welfare is wy, (@) .

For any (w, p), it exists a unique value a(p) such that

(1= p)mp — prg = (1 — p)p(1 — p)p(@(p))(rs — 7c)
that is a(p) solution of:

an g —p(mE+7¢g)

l1-(1-a)n  (1—pp(l—p)(rs—mg)

or

(1=n) (A —p)7ms — prg)
(=T =pwp) (I =prp+ 1 —(1=p)1=p)prc)n

alp) =
We then have:

o If a <a(p), (p,w) € (1la) and the welfare is w(a) = wy, = w — 1.

o If a > a(p), (p,w) € (2a) U (2b). However, wyp(v) is a strictly decreasing function

of @ and
wop(1) =wie +1— (1 —p) (1 = p)nw > wy,

since w < ¢ . It is therefore never optimal to increase o above a(p), as this

1
1—p)(1—p)n
would only decrease wqy, () which is always strictly larger than ws,.

Finally, we have:

o ifw> —LTB5T6) e are always in (1a) or (2a) and the CA is indifferent between
mg—p(TEtTG)

any value of a.

1 p(rp—7g)
T00 D SYS 7 ppira)

and is a(p).

o if the optimal choice depends on the signal’s accuracy
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