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A Positive Economic Analysis of

Law Enforcement

Abstract

The responsibilities of a regulatory agency involved in the law enforcement process
vary considerably. In this paper we consider three different legal procedures in the
process of law enforcement: First, we assume that the regulatory agency is in charge of
the detection of offences. Conviction takes place via court trial. Second, we assume that
the regulatory agency has the power to fine an individual if there is some evidence that
he did not comply with the law. An individual who has been fined by the agency has the
right to lodge an appeal. If he makes use of this right, the question whether or not he
complied with the law will be reconsidered. Here we discuss two different legal
procedures: The case is decided by court and the regulatory agency is required to
provide sufficient evidence for its decision. Or, the agency reconsiders its decision and
decides whether or not to press charges in court.

We formalise these three legal procedures in a game-theoretic context and analyse the
implications of the procedural regulations on the decision of a potential offender to
behave illegally.




1. Introduction

The responsibilities of administrative agencies involved in the law enforcement process
vary considerably. German law, for example, distinguishes strictly between the
regulations of proceedings in the enforcement of minor offences (Ordnungswidrig-
keiten) and major offences (Straftatbestinde): In the first case, an adminstrative agency
has the right to fine suspected offenders at a pre-trial stage, if its prosecution and
investigation provide sufficient evidence for non-compliance. The fined offender has the
right to appeal against the agency’s decision before a court. If an appeal is lodged, the
agency is required to provide sufficient evidence for its decision. In the second case, an
administrative agency, called the public prosecutor, is responsible only for the detection
and, possibly, prosecution, of suspected offenders. When it finds sufficient evidence for
criminal activity, the case is subject to court proceedings.l

What factors may determine the choice of proceedings? How do procedural rules affect
the strategic behaviour of possible offenders and administrative agencies? How are
certain aspects of the law enforcement process related to possible sanctions at a pre-trial
stage, such as the requirement for the agency to provide sufficient evidence for its
decision if a case is subject to court proceedings? The purpose of this paper is to answer
these questions by means of a game-theoretical model of the law enforcement process.

We model a situation in which individuals are required by law not to behave in a
specified manner. However, an individual may decide not to comply with the law and
instead behave illegally. We assume that there are two agencies involved in the law
enforcement process, a regulatory agency and a court. The regulatory agency is in
charge of monitoring individuals’ behaviour and, where appropriate, prosecution. In
addition, the regulatory agency may have the responsibility to fine an individual at a
pre-trial stage, if its investigation provides sufficient evidence for non-compliance. The
court’s task is to make the final decision whether an individual has behaved illegally,
and - if illegal behaviour has taken place - to fix an appropriate fine.

Where the evidential requirements to establish non-compliance are strict, the regulatory
agency incurs high cost for a complete and full investigation of the behaviour of an
individual. As the agency has only a limited enforcement budget available, high
investigation costs imply restricted investigation activities. This, in turn, implies that if
an individual anticipates low investigation activities by the agency, his incentives to
comply with the rules decrease. In this context, we analyse how legislation ought to
design procedural rules to increase compliance with the law. We consider three different
legal procedures in the process of law enforcement:

e In the first type of law enforcement proceedings the regulatory agency is responsible
only for detection of offences. Conviction takes place via court trial. In this situation,
we assume that detection is equivalent to conviction which is a standard assumption

The public prosecutor plays a role in court.



in most models in the literature of crime and punishment. In fact, since the agency is
required to fully investigate an individual’s behaviour, there is no uncertainty about
whether or not the individual did commit the offence.

e The second type of law enforcement proceedings is characterised by a regulatory
agency that has the power to fine an individual (we will call this possibility pre-trial
sanction), if there is some evidence that he did not comply with the law. The
evidential requirements for a pre-trial sanction is lower than the requirements in a
court trial. An individual who has been fined by the regulatory agency admits his
offence, if he does not lodge an appeal against the fine. If, however, the suspected
offender makes use of his right to lodge an appeal, the question whether or not he
complied with the law will be reconsidered. Here, we discuss two different possible
legal procedures:

e The case is decided by court and the regulatory agency is required to fully
investigate the actual behaviour of the individual.

o The agency reconsiders its decision and decides whether or not to press charges
in court.

Both procedural rules imply that detection does not necessarily amount to conviction
which is a standard assumption in the literature of the economics of crime and
punishment: Since the eventual burden for pre-trial sanctions are lower than for court
sanctions, the regulatory agency can save enforcement costs by limited investigative
activities. Limited investigative activities, however, increase the risk that an
individual complying with the law, is accidentally fined. Hence, there is uncertainty
about an individual’s behaviour once apprehended. How this uncertainty is removed
in the law enforcement process then depends on the actions, the two parties - the
individual and the agency - take during the proceedings.

We formalise the three legal procedures in the process of law enforcement in a game-
theoretic context. We assume that each individual maximises his expected utility when
deciding whether or not to comply with the law. The law enforcement agents, both the
regulatory agency and the court, wish to minimise the number of offences.” To do so,
the regulatory agency allocates its resources to enforcement activities, given its
enforcement budget, whereas the court decides to impose the maximal permissible
sanction only if the agency’s investigation fully reveals non-compliance with the law.
Given this analytical framework we analyse the effects of the procedural rules on the
rate of compliance.

2 That is, the harm caused by a non-complying behavior.



In the literature to date no one has analysed procedural aspects in the law enforcement
process as developed in this paper.’ Instead the literature has focused on two distinct
issues: One line of research deals with an individual’s decision to commit an offence
and the determination of the optimal probability of conviction and/or sanction.* The
second line of research deals with the question under which circumstances law suits are
settled by pre-trial negotiation or brought to trial. However, pre-trial negotiation
between the prosecutor and a defendant, i.e. plea-bargaining, is specific to the American
Law.’

The paper proceeds as follows. In Section 2, we describe the main aspects of criminal
and administrative fine proceedings of German Law. In Section 3, we formalise these
procedural rules in a game-theoretic framework and analyse the optimal behaviour of
the parties involved in the law enforcement process. Section 4 investigates on the
optimal design of procedural rules and Section 5 discusses the limitations of our results.

2. The Legal Framework

In the following we describe the procedural rules introduced in the previous section in
more detail. In particular, we regard these procedural rules in the context of the
administrative fine proceedings (Gesetz iiber Ordnungswidrigkeiten, OWiG) and
criminal proceedings (StrafprozeBrecht, StPO) under German Law.

Two agencies are involved in the law enforcement process, a regulatory agency and a
court. According to their responsibilities in the law enforcement process we can
distinguish between the following three procedural rules:

1. Strict separation between prosecution and punishment: In this situation the
regulatory agency is responsible only for the apprehension of offenders.
Conviction takes place only in a court trial. This structure of procedural rules is
essentially the one of the German Code of Criminal Procedure (StPO),° where
the regulatory agency is the public prosecutor. The following figure 1 shows the
structure of the procedural rules in detail.

See e.g. Posner (1973) or Easterbrook (1983) for the analysis of legal procedures in the context

of the American Law.

See e.g. Ehrlicher (1973), Becker and Landes (1974), Heinecke (1978), Andreano and Siegfried
(1980), Pyle (1983), or the symposium on the economics of crime in the Journal of Economic

Perspectives Vol. 10 (1) (1996) and the references therein.
5 See e.g. Landes (1971), Grossman and Katz (1983), or Kobayashi and Lott (1992).

6 See Roxin (1985).



During the stage of investigation the regulatory agency ascertains the facts
indicating a non-complying behaviour. If its investigation provides some
evidence for non-compliance, the regulatory agency has to decide whether or not
to bring a charge against the offender. If the regulatory agency regards the
evidence as insufficient, the case is dropped. Otherwise, the agency files a
charge and the court has to decide whether or not to open the trial. If the court
decides to open the trial, the main proceedings end with the court’s decision
whether to sanction the offender. Alternatively, the court may decide to dismiss
the case during the preliminary proceedings.
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Figure 1: Strict separation between prosecution and punishment

2.

Possibility of pre-trial sanctions in preliminary proceedings: In this situation, the
regulatory agency is not only in charge of the prosecution of offences but also
has the right to fine an individual if its investigation provides sufficient evidence
for non-compliance. This structure of procedural rules corresponds to the
administrative fine proceedings under German Law (Ordnungswidrigkeiten-
gesetz, OWiG).” The following figure 2 shows the structure of procedural rules
in detail:

See Gohler (1992).
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Figure 2: Possibility of pre-trial sanctions in preliminary proceedings

The regulatory agency has the g)ower to fine an individual although it did not
fully investigate his behaviour.” The size of the sanction is determined by the
agency. An individual who was fined by the agency, however, has the right to
lodge an appeal. If he does so, the regulatory agency is required to fully
investigate the case ° which is then subject to court proceedings. The court then
decides to open the trial. If court decides to sanction the individual, the size of
the sanction may differ from the pre-trial sanction.

3. Pre-trial sanctions and the possibility to abandon proceedings after an appeal: In
this situation, the regulatory agency has the possibility to drop the case, if an
individual who is fined by the agency lodges an appeal. Dropping the case

’ See Gohler (1992, p.432) and § 46 OWiG

’ See Gohler (1992, p.598f)



implies that the individual has not to pay a fine. Figure 3 shows the structure of
the procedural rules in detail:
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Figure 3: Pre-trial sanctions and the possibility to abandon proceedings after an
appeal

It's entirely up to the agency whether or not to further investigate the facts. In
particular, the agency bases its decision on its assessment of success and the
costs of an additional investigation. This is in contrast to the German Law,
where cost consideration are not allowed and illegal.m Here, we assume that if
the agency decides to withdraw the pre-trial sanction, the proceedings are
abandoned.

10 See Gohler (1992, p.600f) and Deutscher Bundestag (1968, p.16).



3. The Game-Theoretic Analysis

We now model the procedural rules set out in the previous section in multi-stage games.
After introducing the basic notations, we then analyse the interactions between the
parties involved in the process of law enforcement.

Individuals are prohibited to behave in a specified manner. However, each individual
may decide not to comply with the law. If an individual does not comply with the rules,
he obtains a private benefit but is exposed to a monetary sanction. The maximum
sanction corresponds to the total amount of his wealth. All individuals have identical
wealth. If an individual complies with the rules, his private benefit is normalised to zero.
All individuals are risk neutral. We use the following notation:

b = private benefit of an individual when he does not comply with the law,
b >0,
J(®) = density function of private benefits b, f{¢) continuous on /0, ),
F(b) = cumulative density function of f{’e),

x = decision of an individual whether to comply, (x = 0), or not to comply,
(x = 1), with the law,

w = wealth of an individual, w > 0.

3.1. Strict separation between prosecution and punishment

An individual’s behaviour is not directly observable. A regulatory agency is responsible
for detection of offences. To investigate individuals’ behaviour, the agency has a fixed
enforcement budget. We assume that investigative activities completely reveal an
individuals behaviour. Let

E = agency’s budget per individual for investigations, E > 0,
¢r = costs for investigations, ¢z > 0,

p = probability of investigations, p € [0,1],

We assume that the information obtained by the agency during its investigation is
verifiable and can be used in court. Since this information completely informs the
agency about an individual’s behaviour, the court bases its final decision on the result of
the agency’s investigation. Thus if illegal behaviour has taken place, court imposes the
maximal possible sanction w.'! If, alternatively, investigation reveals compliance with
the law, the individual has to bear no sanction.

t The assumption that court imposes the maximum possible sanction is justified by the principle of

maximum deterence of Baron/Besanko (1984).



The sequence of actions between the regulatory agency and an individual is as follows:

agency individual agency agency court costs
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Figure 4:

Interactions and extensive game-form

1. The regulatory agency decides with probability p € [0, 1] whether to investigate
an individual s behaviour.

(8]

the law. This behaviour is not directly observable for the agency.

(W8]

investigation reveals non-compliance, the agency files a charge.

. On the basis of this information, each individual decides whether to comply with

. The agency investigates an individual’s behaviour as announced at stage 1. If its

4. The court sanctions the individual and imposes the maximum possible
12
sanction.

- In the following analysis, no administration cost e.g. of the court system are considered. This

assumption is merely done for simplifying and does not change the qualitative statements of this

paper.




The regulatory agency and the individuals are the only strategic players in this game.
The court only plays a passive role. An individual's strategy is his decision x € {0,1}

whether to comply with the law. A strategy for the agency is the probability p € [0,1] to
investigate an individual’s behaviour.

To analyse this model, consider first the behaviour of an individual with private benefit
b € [0,9). For a given investigation probability p e [0,1] he decides not to comply with
the law if the benefit from the offence exceeds the expected sanction. Since an
investigation completely reveals his behaviour, an offender knows that the agency files
a charge, and that he will be sanctioned at court, if the agency investigates his
behaviour. Risk-neutrality implies that an individual decides not to comply, iff

b>wp.
According to the distribution of private benefits, the rate of compliance then is given by
F(wp).

The agency maximises the rate of compliance if it uses its entire budget for investigative
activities. Hence, the optimal probability of investigation p* € (0,1) is given by

E =cp*

Result 1: If the structure of procedural rules is determined by strict separation of
prosecution and punishment, the maximal rate of compliance is given by

F(w£).
Cr

According to this result, the rate of compliance is higher the higher the individuals’
wealth (and, therefore, the maximal possible sanction) and is higher the higher the
enforcement budget the agency has available. Moreover, the rate of compliance is
decreasing in investigation costs.

3.2. Possibility of pre-trial sanctions in preliminary proceedings

According to this structure of procedural rules, see section 2, the regulatory agency uses
preliminary investigations to keep enforcement costs low. Preliminary investigations
imply that an individual’s behaviour is observed with error. In particular, we assume
that the agency receives one of the following three possible signals when making a
preliminary investigation: insufficient evidence (i = 0), sufficient evidence (i = 1) or
strong evidence (i = 2) for an illegal behaviour. We use the following additional
notation:

C

, = costs for preliminary investigations, 0 <c, < cg,

10



py = probability of preliminary investigations, p, € [0,1],

7;(C) = probability that the agency receives a signal i as the result of its
preliminary investigations, given the individual complied with the law,
0<7,(C) s1,7y(C)+7m,(C)+7,(C)=1.

7;(N) = probability that the agency receives a signal i as the result of its
preliminary investigations, given the individual did not comply with the
law, 0 < 7,(N) <1, 7y(N)+7,(N)+7,(N)=1.

We assume that preliminary investigations are informative in the sense that the
probabilities 7,(C), #;(N), i = 0, 1, 2, satisfy the Monotone Likelihood Ratio
Condition, i.e.

7y(C) > 7,(C) > 7,(C) .
7y(N) = (N)~ 75(N)

This condition reflects the property that it is more likely that a preliminary investigation
provides insufficient (strong) - evidence for a non-complying behaviour when the
individual is complying (non-complying) rather than when he is non-complying
(complying). That is, 7,(C) > 7,(N) and 7,(C) < 7,(N).

The regulatory agency has the power to fine an individual if its preliminary
investigation provides sufficient or strong evidence that he did not comply with the law.
Let

f; = (pre-trial) sanction imposed by the agency, if a preliminary investigation
provides sufficient evidence (i = /), resp. strong evidence (i = 2), for
non-compliance, f; € [0,w],

An individual who was fined by the agency has the right to lodge an appeal against the
fine. If he makes use of his right, the regulatory agency is required to fully investigate
the individual’s behaviour. Full investigation is more costly for the agency than a
preliminary investigation. Let

e = decision of an individual who was fined by the agency whether or not to
lodge an appeal, ¢ = 0, resp. e = I.

¢ = additional costs for the agency to fully investigate an individual's
behaviour, ¢y > ¢ 2 ¢p-cp.

The interactions between the regulatory agency and an individual then are as follows
(see figure 5):

1. The regulatory agency decides with probability p e /0,1] whether to investigate
an individual’s behaviour. Moreover, the agency chooses a pair of (pre-trial)

sanctions (f;, f5) € [0, w]z.

i1



2. On the basis of this information, the individual decides whether to comply with
the law. His behaviour is not directly observable.

3. The agency investigates an individual's behaviour as announced at stage 1.

4. As the result of its preliminary investigations, the agency receives a signal i €
{0,1,2} about the individual’s behaviour. If i = / or 2, the individual has to bear
the (pre-trial) sanction f; resp. f5

5. The individual decides whether to lodge an appeal against the fine.

6. If he lodges an appeal, the agency is required to fully investigate the actual
behavior of the individual.

7. If illegal behaviour has taken place, the court sanctions the offender with the
maximum possible sanction. Otherwise, there will be no sanction.

amounces s decides wether  investigates receives sanctioning lodges on investigation (individual,
umganm to camply behavior signal appeal agency)
B - > > > > > >
no sanction f; =0
S N ) _
sguli=! 7 wapmle=0
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. L. - ———eereee (J7 »
x=1 “rz;rmesul @mnl_ lty with 7, Q) | sanction £, >0
—I-PV——- 00 appeale =1 (0,c,+c)
agTCy
chooses
Py
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N 50 -
sigeli =1 — wae =0 b +c)
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Figure 5: Interactions and extensive game-form

A strategy for the agency in this game is a policy (p, f;, f). It chooses its policy to
maximise the rate of compliance given its enforcement budget. A strategy for an
individual is a triple (x, e), where x denotes his decision whether to comply with the law
and e denotes his decision whether to lodge an appeal against a pre-trial sanction.

12



We use backwards induction to analyse this game: First, consider an individual's
decision whether to lodge an appeal. Two cases are possible:

1. If he complied with the law, an additional investigation would reveal his legal
behaviour. Hence, he will always bring the case into court, e* = 1.

2. If he did not comply with the law, an additional investigation would prove his
offence. Since the maximal sanction imposed by court is not lower than that the pre-
trial sanction imposed by the agency, he will never lodge an appeal, i.e. e* = 0.

Second, consider an individual’s decision whether or not to comply with the law. For a
given policy (p, f;, f5) he will choose to comply if his private benefit is lower than the

expected sanction E [ f (0)] for an offence. That is,

b<E [f(Pf1f2)] =p [”I(N)fl +”2(N)f2]‘

Third, consider the agency’s problem. It has to choose a policy (p, f;, f2) in order to
maximise the rate of compliance subject to its enforcement budget E. Taking into
account the random error due to its preliminary investigations and the individuals’

decisions, the agency can expect the following probabilities 7 for an appeal:

1-7,(C) f1>0,1,>0
1-7y(C)-7,(C) f1>0.f,>0
7,(C) f1>0.£,=0

0 fi>0.f,=0

Hence, the agency’s problem reads as:

Choose (p, £, f,) to maximise H(E[f(p. f,. f,)]) subject to
plop+H(ELf 0.1 1)) c]SE

To analyse this problem, note first that it is optimal for the agency to impose sanctions
which are either zero or equal to the maximal permissible sanction w. This follows from
an argument similar to the one in Becker (1968). Hence, four different pairs of sanctions
(f1.f?) are possible: f; {0, w}and f,e{0,w}. If the agency sets f; = f, = 0, the rate of
compliance is zero which cannot be optimal.. Moreover, f;, = w but £, = 0 cannot be a
solution to its problem according to the Monotone Likelihood Ratio Condition: It is
more likely that if a preliminary investigation provides strong evidence for non-
compliance the individual is actually non-complying”. As a consequence of this
argumentation it follows that the optimal policy consists either of a pair of sanctions (0,

B Note that the Monotone Likelihood Ratio Condition ensures that ng(N) < n,(C) and m,(N) >

m,(C).



w) or (w, w). Let py* resp. p,* denote the optimal probability of preliminary
investigations, that is p,* resp. p,,* satisfy the equations

2 *[¢, + 2 CVF (B[ £ (p*0.W)])e] = E

resp. D, *[cp +(1- no(C))F(E[f(pw*, W, w)])c] =E.

Result 2: If the structure of procedural rules is determined by possible pre-trail
sanctions in preliminary proceedings, the maximal rate of compliance is given by

e )

According to this result, the optimal enforcement policy is characterised as follows: If
the costs for preliminary investigations are low, the agency will sanction an individual
only if its investigations provide strong evidence for non-compliance:'* Since only
individuals lodge an appeal who behaved legally, the agency can reduce the rate of
objections and save on expected costs for further investigations, if it chooses a pair of
sanctions (0,w). Low costs for preliminary investigations then imply that the resulting
decrease in the rate of compliance can be outweighed by increased investigatory
activities at the preliminary stage.

Moreover, the optimal enforcement policy of the agency depends on the reliability of its
preliminary investigations: The higher the errors the lower the information about the
actual behavior of an individual. Hence, the agency prefers a system of sanctions (w,w)
which already sanctions an individual if preliminary investigations provide sufficient
evidence for non-compliance."’

3. Pre-trial sanctions and the possibility to abandon proceedings after an appeal

So far, we assumed that the case is decided by court and the regulatory agency is
required to fully investigate the actual behaviour of a suspected offender if this
individual lodges an appeal. We analyse now a legal procedure which allows the

7, (N) (M) + 7, (V)

The Monotone Likelihood Ratio Condition ensures that .
7,(C) 7 (O)y+7,(C)

13 If 7y(N) and 7,(N) tend to 7t,(C) and =,(C), the second term exceeds the first term in Result 3.
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regulatory agency to abandon proceedings if an individual lodges an appeal against a
pre-trial sanction. Let

m; = probability that the regulatory agency abandons proceedings, if an
individual lodges an appeal and preliminary investigation provides
sufficient (i = 1), resp. strong (i = 2), evidence for non-compliance.

We modify the sequence of actions in subsection 3.2 and replace step 6 by

6.’ If an individual lodges an appeal, the regulatory agency reconsiders its decision
and decides whether or not to press charges of the individual.

Note that in this set-up the agency abandons proceedings only for cost-benefit reasons:
On the one hand, using resources for additional investigations implies a lower frequency
of preliminiary investigations. On the other hand, further investigations imply the
incentives of an individual to comply with the law are higher. In sum, the agency
decides not to press charges in court if and only if the costs are higher than the expected
benefits of further investigations. Its decision will be based on its assessment whether or
not the individual is actually an offender. This assessment is determined by the degree
of evidence, that is, by the signal the agency received as a result of its preliminary
investigations. '

Result 3: If the structure of procedural rules is determined by pre-trial sanctions
and if the regulatory agency has the possibility to abandon proceedings after an
appeal, its optimal decision is given as follows:

e If a preliminary investigation provides strong evidence for an illegal behavior (i
= 2), the agency never drops the case, my* = 1. Instead, the agency fully
investigates the individual's behaviour.

e If a preliminary investigation provides sufficient evidence for an illegal
behavior (i = 1), the agency may drop the case, m\* < 1. The decision whether
or not to abandon proceedings depends on the costs and on the reliability of the
results obtained during the preliminary investigations.

A formal proof of this result is given in the appendix. The intuition behind this result is
as follows. Suppose that the regulatory agency wants to increase the probability of
abandoned proceedings. To keep the rate of compliance constant, the agency then has to
increase the probability of preliminary investigations. In sum, this has the following
consequences for its enforcement costs:

o The costs for preliminary investigations increase due a higher probability of those
activities.

o The costs for further investigations are also affected: On the on hand, increasing the
probability of abandoned proceedings implies lower costs. On the other hand, more
individuals will comply with the law - due to the higher probability of preliminary
investigations - and, hence, the probability for an appeal increases. Whether or not

15




the overall costs for further investigations are positively or negatively affected
depends on the agency’s assessment of the actual behaviour of a suspected offender:

e If its preliminary investigation provides strong evidence for a non-complying
behaviour, it is more likely that the individual actually behaved illegally.]6 To
ensure that the overall rate of compliance keeps constant, it is then necessary to
increase the probability of preliminary investigations more than to reduce the
probability of abandoned proceedings. However, since the probability for strong
evidence is small if an individual behaved legally - only these individuals will
lodge an appeal - the rate of objections increases, and, therefore, the expected
costs for further investigations. Together with the increased costs for preliminary
investigations a reduction of the probability of abandoned proceedings leads to
higher overall enforcement costs.

e If, however, preliminary investigations provides sufficient evidence for a non-
complying behaviour, the expected costs for further investigations will decrease:
According to the Monotone Likelihood Ratio Condition, it is relatively more
likely that a preliminary investigation provides sufficient rather than strong
evidence if the individual complies with the law.'” But then a reduction of the
probability of abandoned proceedings implies a smaller increase in the probability
of preliminary investigations in order to keep the overall rate of compliance
constant. Hence, the rate of objections decreases. Whether the reduction in the
expected costs for further investigations is greater than the increased costs for
preliminary investigations depends on institutional conditions: If the costs for
preliminary investigations are sufficiently low, a lower probability of abandoned
proceedings is beneficial and the agency can increase the rate of compliance. This
is also true if the probability is high that a complying behaviour leads to
insufficient evidence: The expected costs for additional further investigations are
low because the increase in the rate of objections is small.

4.  The Optimal Design of Procedural Rules

First, we compare the legal procedure with a strict separation between prosecution and
punishment and the legal procedure with the possibility of pre-trial sanctions in
preliminary proceedings. According to result 1 and result 2, the rate of compliance in
the first case is lower than the one in the second case iff

L<max[ 72(N) )( (M) + 75(N) j
ce ¢, +m,(C)F(o)c ’ cp+(7tl(C)+7z2(C))F(0)c '

This follows from the Monotone Likelihood Ratio Condition: &,(N) > n,(C).

7 (C) _ 7,(C)

7 That is, > .
T (N) 7, (N)

16



which is satisfied iff

c< max{(ﬂz(N)cE _CP] ((”l(N)'*'”z(N))CE —Cp]}
73 (C)F(e) J° (”1(C)+7ZZ(C))F(0) :

Result 4: The legal procedure which is determined by pre-trial sanctions in
preliminary proceedings leads to a higher rate of compliance as the legal
procedure which is determined by strict separation of prosecution and punishment
if one of the following conditions holds:

® Most of the findings obtained in course of a preliminary investigation can be
used at court such that the additional costs for the agency to fully investigate an
individual’s behaviour are low.

e The rate of compliance is low due to institutional conditions. This is the case if,
Jor example, the agent’s enforcement budget is low, the maximal possible

sanction is low, or the individuals’ private benefits from illegal behaviour are
high."®

® Preliminary investigations screen complying and non-complying individuals in
the following sense: The probability is low that a preliminary investigation
provides insufficient evidence for an illegal behaviour if the individual complies
with the law."”

Two remarks are worth noting. First, the two legal procedures lead to the same rate of
compliance if there is no uncertainty in preliminary investigations, i.e. 7, (©)=1 and
7,(N)=1 and if the costs are identical, ie. ¢, =cr. Second, note that if the legal

procedure with a strict separation between prosecution and punishment involves some
kind of selection mechanism, that is preliminary investigations by the agency prior to
(further) full investigation, this procedure always leads to a lower rate of compliance
than the procedure with the possibility of pre-trail sanctions in preliminary sanctions:
Due to its incomplete information about individuals’ behaviour, the agency can use pre-
trial sanctions to screen individuals according to their decision whether or not to lodge
an appeal.

Consider now the legal procedure which gives the agency the possibility to abandon
proceedings after an appeal and the legal procedure without this possibility. Of course,

8

All three factors imply that F(e) is low.
© That is, n,{C) and n,{C)+n,(C) are small.
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the first procedure is always better than the second one: To abandon proceedings may
lead to a higher rate of compliance, see result 3 and, the regulatory agency may decide
not to use its possibility. Given that the agency is interested in minimising the number
of offences, the rate of compliance in case of a legal procedure which allows to abandon
proceedings is at least as high as the rate of compliance in case of a legal procedure
without this possibility.

From an economic point of view, it might therefore be socially beneficial to allow for
cost considerations by the regulatory agency during the proceedings: If the agency
anticipates that pressing charges into court may not prove illegal behavior, it might be
optimal to abandon proceedings and to reallocate the financial resources necessary for
further investigations to the use of preliminary investigations. The agency bases its
decision on the information about the actual behavior of an individual obtained during
its preliminary investigations as well as on the information obtained by the fact that the
suspected offender makes use of his right to lodge an appeal. Since it is more likely that
a non-complying individual admits his offence than an individual who behaved legally,
the agency should reconsider its pre-trial sanction on the basis of this information.

5. Concluding Remarks

Our results on the optimal design of procedural rules are derived in a game-theoretic
framework. In particular, we made several assumptions on the behaviour of the parties
involved in the law enforcement process. In the following, we will discuss these
assumption and the limitations of our results for public policies.

We assumed that the individuals rationally decide whether or not to comply with the
law. This approach follows the seminal article by Becker (1968) but implies that we
ignored other factors which might be important for an individual’s decision. For
example, we assumed that individuals are perfectly informed about the enforcement
activities by the regulatory agency. However, they may not know the probability of
apprehension, the magnitude of the sanctions, or both. Further, they may not even know
the structure of legal procedures in use.

We have ignored several other aspects that are relevant when deciding on the optimal
structure of law enforcement. We assumed that the regulatory agency can commit to its
enforcement policy such that individuals can base their decision on this information. In
the absence of this commitment ability, the following problem may arise. Suppose that
the individuals decide on their behaviour as if the agency’s announcement would be
credible. But then the agency has an incentive not to investigate the individuals’
behaviour and to save on enforcement costs. However, if this behaviour of the agency is
foreseen by the individuals, their incentives to commit the offence increase. On remedy
to this 2c(:)redibility problem may be to delegate law enforcement activities to private
parties.

0 See Melumad/Mookherjee (1989) and Besanko/Spulber (1989).
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In modelling public enforcement, we followed Posner (1972) and assumed that the
regulatory agency will act in the public good. In the context of our model, its goal is
assumed to be to enforce the law such that the number of offences is minimal. Of
course, one may argue that officials at public authority might lack the incentive to
pursue enforcement rigorously, since their compensation does not turn on the success of
litigation. Thus, the problem of moral hazard due to public enforcement may
considerable limit our results.

Appendix: Proof of Result 3
To prove this result, it is sufficient to consider the two possible policies (0, w) and (w,
w), see Result 2. Note, that the analysis in case of procedural rules without the agency’s

possibility to drop the case requires m; =m, = 1.

1. Case: Let (pp* 0, w) be the optimal policy, given m, = I. Then the rate of
compliance is equal to

F(po *zz(N)w),

where p,* satisfies the budget constraint. Now suppose the agency has the possibility to
drop the case. Suppose that m, < I. Then the expected sanction for an offender is

p7y(N)myw

if the agency chooses a probability p € (0, 1) for preliminary investigations. To ensure
an identical rate of compliance, the agency then has to choose

*
Dy
m,

p:

This requires m, > p,* Suppose that this inequality is satisfied. But then the following
argument shows that the agency s budget constraint is violated:

me:[cp + nz(C)F(O)cmz]

= p* [;—f; + nz(C)F(o)c} >E.

Hence, m, < / cannot be optimal under a policy (0,w).

2. Case: Let (p,*w,w) be the optimal policy, given m; = m, = I. Then the rate of
compliance is equal to
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F(pw *(1 - no(N))w)

and p,, * satisfies the corresponding budget constraint. Now suppose the agency chooses
m;=1,m,< 1! Then the expected sanction for non-compliance is

p[ﬂ,(N)w + ﬂZ(N)me] .

A rate of compliance equal to F! ( D, *(] —mo(N ))w) then requires a probability p equal
to

Py *(1 - ”o(N))
7r,(N) + ﬂz(N)mz

:=Adp,*.

Suppose that m, is chosen such that p is less than one. But then this policy implies
expected enforcement cost which exceeds the agency’s enforcement budget:

p[cp + F(o)7,(C) + ﬂz(C)mz)c] >E
iff ¢ (4-1)+cF(ofA—1D)r,(C)> cF(e)z,(C)I- Am,)

which is satisfied since ¢, 2 0 and (4-1)7,(C)> (I- Am,) 7,(C) according to the
Monotone Likelihood Ratio Condition. Hence, m; = I and m, < I is not optimal.

Second, consider the case in whichm; < I and m, = 1 2 Then an offender has to expect
a sanction

p[:t,(N)m,w+ nz(N)w] .

To achieve a rate of compliance equal to F(p,*(I- 7, (N)w), the probability of a
preliminary investigation p has to satisfy

_ pw*(l—fro(N)) .
R Ty S

w

Let m,; be chosen such that p < /. Then the agency can achieve this rate of compliance
with less enforcement cost, i.e.

*! The following argumentation is similar for m, < 1.
* The following argumentation is similar form, < 1.
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p[cp + F(O)(HI(C)m, + ﬂz(C))C] <E
iff ¢, (B-1)+cF(o)B(m,(C)m, +7,(C)) < cF(o)(1 - 7,(C))

which is satisfied, for example, if c, is low” Bz, (C)m, + 7,(C)] <1- 7y (C)or if the
probability is high that a preliminary investigation provides insufficient evidence for an
offender, if the individual actually is complying with the law.
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