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Abstract

This paper analyzes whether the behavior of potential offenders can be guided by in-

formation on the actual detection probability transmitted by the policy maker. It is

established that, when viewed as a cheap-talk game, the existence of equilibria with

information transmission depends on the level of the sanction, the level of costs related

to imposing the sanction, and the level of social harm resulting from the offense. In

addition, we find that the policy maker (i.e., society as a whole) is not necessarily bet-

ter off ex ante when more information is transmitted in equilibrium, but that potential

offenders always are.
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Düsseldorf, Germany. E-mail: fbaumann@dice.hhu.de.
†University of Bonn, Center for Advanced Studies in Law and Economics, Adenauerallee 24-42, 53113

Bonn, Germany. CESifo, Munich, Germany. E-mail: tim.friehe@uni-bonn.de.

1



1 Introduction

1.1 Motivation and main results

“Crime doesn’t pay!” - The use of this cliché by policy makers such as the European Commis-

sion1 is an attempt to inform potential offenders about the probability of detection and the

sanctions imposed thereafter. Another everyday example is the ubiquitous local transport

company’s informational poster warning that fare evasion is not worth the risk. However,

while such announcements clearly state the applicable fine for fare-dodging, they neglect to

provide information on the probability of a ticket check. In fact, if probability information

were supplied, riders might reason that the transit company was overstating the risk of a

ticket control, questioning the credibility of information related to the detection probability.

In other words, in this particular context and in many others, the level of the sanction can

be observed at negligible or moderate cost, but the level of the detection probability cannot.

This paper studies the circumstances under which policy makers’ announcements regarding

detection probabilities can actually influence potential offenders’ decisions.

The detection probability for a given crime at a given location and point in time can

be hard to determine. Even if the budget for detection and prosecution remains the same,

there may be variations in enforcement, as resources are used to fight crime A in location X

in one period of time and crime B in location Y in another.2 Some guidance might originate

from a potential offender’s personal experiences with enforcement, from the experiences of

their peers, or from official statistics (although crime statistics tend to be unreliable since

crime reporting is highly inaccurate). For example, using the officially reported clear-up rate

for crimes provided by the police of the German state of Hesse as a proxy for the detection

1Communication From the Commission to the European Parliament and the Council - Proceeds of Or-

ganised Crime: Ensuring that “Crime Does not Pay,” COM(2008) 766 final.
2For example, Kleiman (2009) reports several examples of concentrations of police activity in terms of

offenses, location, and time.
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probability, we find that rates vary significantly even at relatively high levels of aggregation

(see Table 1).3 As an example, the clear-up rate for car theft with aggravating circumstances

was 32.5 percent in 2009, but the rate dropped to only 21 percent in 2010. In general, even

if potential offenders were to consult available information sources, this would still leave

substantial uncertainty regarding the current level of detection probabilities.4

2006 2007 2008 2009 2010

Car theft without aggravating circumstances 58.4 55.4 57.9 60.7 65.5

Car theft with aggravating circumstances 22.6 23.4 25.2 32.5 21.0

Pickpocketing 6.9 5.1 6.8 4.5 7.2

Burglary 17.5 22.8 20.6 19.1 16.0

Table 1: Clear-up rates for crimes in the German state of Hesse

Policy makers may wish to remedy the lack of information about actual policing, but they

face the difficulty of doing so credibly. For instance, Cameron (1989) argues that “increased

police activity ... might have no impact on criminals because they do not ... believe pub-

licity claiming that it has happened.” Accordingly, this paper interprets the policy maker’s

transmission of information regarding the actual level of detection probabilities as cheap

talk. Given this basic assumption we derive two main results, the first with respect to the

possibility of information transmission, and the second concerning welfare consequences.

Our first central result is that information transmission is indeed possible. In line with the

seminal paper by Crawford and Sobel (1982), we establish in a static framework that under

certain conditions, potential offenders’ decisions can be influenced by the policy maker’s

message regarding the level of the detection probability. This comes despite arguments to

3We are including crimes labeled with codes 3001, 4001, 3900, and 435*, relying on Table 1 of the

published statistics (Polizeiliche Kriminalstatistik, http://www.polizei.hessen.de/).
4Arguments put forth by Robinson and Darley (2004) and Kenkel and Koch (2001), for example, suggest

that potential offenders do not actually consult available information sources.
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the contrary, arguing, for instance, that transmission of information can only be accomplished

by putting the policy maker’s reputation at risk in a dynamic context (see, e.g., Ben-Shahar

1997). In our framework, whether or not information transmission is possible depends on the

level of the sanction, the level of costs related to imposing the sanction, and the level of social

harm resulting from the offense. The different levels of costs of imposing sanctions may be

related to the different possible forms of sanctions. Monetary fines are more likely to induce

only moderate costs for society, with the fine itself representing a transfer (Becker 1968),

whereas incarceration of offenders might be associated with very high costs.5 The roles that

these three aspects - the level of the sanction, sanctioning costs, and harm - perform in the

analysis are relatively intuitive. The policy maker is interested in optimal deterrence, such

that the expected sanction (i.e., the product of the uncertain detection probability and the

sanction) ideally mirrors the expected social costs (consisting of the level of harm and the

expected sanctioning costs). The potential offender is interested in whether or not criminal

gains will outweigh the expected sanction. Social harm is inflicted on society whenever the

offense is committed (detected or not) and is therefore independent of the level of detection

probability. In contrast, costs related to imposing a sanction are only incurred when the

offender is detected, implying that expected sanctioning costs increase with the level of the

actual detection probability. When the level of sanctioning costs is negligible, the policy

maker would like to distort the detection probability perceived by potential offenders so

that the expected sanction is equal to the level of harm (i.e., independent of the actual

detection probability). In this case, information transmission cannot be precise because

there is no alignment of interests. The situation is very different should the level of harm be

small and the level of sanctioning costs high. In this case, the policy maker is interested in

sending signals to the effect that the detection probability expected by potential offenders is

indeed low (high) for low (high) realizations of the detection probability. This coincides more

strongly with the potential offenders’ needs, and therefore some credibility can be conferred

5In the US, for example, the average cost of keeping an offender in jail or prison is about $26.000 per

year (Schmitt et al. 2010).
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to the policy maker’s message.

Our second central finding regards the payoff consequences of information transmission.

The benevolent policy maker (i.e., society as a whole) is not necessarily better off in an equi-

librium with information transmission in comparison to an equilibrium without the trans-

mission of information. We establish that there are certain parameter constellations of the

level of the sanction, the level of harm, and the level of sanctioning costs that allow for some

information transmission, but in which this transmission disadvantages the policy maker ex

ante. This result occurs for constellations in which the costs of imposing the sanction are

relatively low. The explanation is that in such a scenario, the level of harm is the dom-

inant argument from the policy maker’s standpoint when it comes to optimal deterrence.

If information transmission is possible, there will be low (high) deterrence for low (high)

realizations of the detection probability. However, an intermediate level of deterrence irre-

spective of the level of the detection probability would be preferable from the policy maker’s

point of view. In contrast, the policy maker (i.e., society as a whole) is better off in an

equilibrium with information transmission when the costs related to imposing the sanction

are sufficiently high. In such circumstances, the policy maker’s benefits from aligning po-

tential offenders’ decisions with the actual detection probability are greater, especially for

high levels of the detection probability and corresponding high expected costs of imposing

sanctions. For potential offenders, information transmission is always beneficial.

1.2 Relationship to the literature

The present paper is related to the literature on optimal law enforcement and to contribu-

tions dealing with cheap talk. The economic analysis of crime, a field pioneered by Becker

(1968), studies how changes in the level of sanctions and the level of detection probabilities

influence the supply of offenses, usually assuming that potential offenders are aware of the

enforcement variables at the policy maker’s discretion (see, e.g., Polinsky and Shavell 2009).
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In contrast, Sah (1991) presumes that individual beliefs about the detection probability are

determined by the number of people they observe committing crimes and their arrest rates,

and studies what this implies for the evolution of crime over time. Bebchuk and Kaplow

(1992) analyze how potential offenders’ imperfect information about the detection proba-

bility influences optimal law enforcement, establishing that it may no longer be optimal to

impose the maximum sanction, a policy recommendation that otherwise results in the basic

model. The framework of Bebchuk and Kaplow is used by Garoupa (1999) to consider the

dissemination of information by the policy maker, but without discussing the critical issue

of the credibility of this information. In another line of inquiry, Ben-Shahar (1997) stud-

ies optimal law enforcement when individuals learn about enforcement by being detected,

and Lochner (2007) empirically establishes that personal experience is indeed an important

determinant of the perceived detection probability.

Crawford and Sobel (1982) provide the ground-breaking contribution on cheap talk. For

reasons of tractability, their illustrative example has been used as the basic set-up for most

subsequent work (for a survey, see, e.g., Farell and Rabin 1996, Krishna and Morgan 2008).

In their example, the receiver’s action that the sender prefers differs from the action preferred

by the receiver by a constant amount. Our application differs in this regard. The preferences

of the policy maker (i.e., the sender) include the level of harm resulting from the crime and

the costs of imposing sanctions. In contrast, the potential offenders’ decisions are guided by

the level of the sanction, which generally differs from the cost of imposing the sanction. This

implies that the difference in the actions preferred by the policy maker and by offenders

cannot be generally described by a constant. It is this distinction that is responsible for

the contrast between our results and those of Crawford and Sobel (1982): We find that

the policy maker is not necessarily better off ex ante in an equilibrium with information

transmission. Subsequent to Crawford and Sobel (1982), the literature has explored new

applications of their basic model and remedies for the information loss in cheap-talk games,

such as multiple experts and mediators (see, e.g., Austen-Smith 1990, Krishna and Morgan
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2001, Ivanov 2010), topics that are outside the scope of our contribution.

The balance of this paper is as follows: In Section 2, we describe the model to be used

for the analysis in Section 3. Section 4 concludes our study.

2 Model

We consider a simple set-up similar to that used by Polinsky and Shavell (2001) and Polinsky

(2006), among others, augmented by asymmetric information about the detection probability

and information transmission in line with Crawford and Sobel (1982). Risk-neutral individ-

uals can determine whether or not to commit an act that imposes harm h > 0 on society.

Individuals differ in their criminal gains b from the act, where criminal gains fall into the

interval [0, B] according to a uniform distribution. Potential offenders commit the offense

whenever the benefit b from doing so exceeds the perceived expected sanction pef ≡ b̄, i.e.,

when b ≥ b̄, where f is the sanction imposed when the offender is detected and pe is the

detection probability expected by potential offenders. The level of the sanction is assumed

to be exogenous, smaller than or equal to B, and commonly known, as it is explicitly set

out in the law. Potential offenders have an expected payoff of zero if they abstain from the

offense and of b − b̄ if they commit the act. The assumption of f ≤ B implies that some

potential offenders are non-deterrable at any perception regarding the detection probability

(given that indifferent individuals choose to offend).

The probability of apprehension expected by potential offenders does not need to corre-

spond to the actual level of the detection probability, denoted by p. The actual detection

probability is modeled as a random variable drawn from the interval [q,Q] according to a

uniform distribution where 0 ≤ q,Q ≤ 1. The draw of the actual detection probability

from the distribution is observed only by the policy maker, who then sends a message pm to

potential offenders. There are several possible interpretations of this setting. The random
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nature of the detection probability may be due to the assignment of financial resources for

crime control based on budgetary decisions made at higher levels (making it exogenous for

enforcement authorities). Similarly, it may be that the policy maker is a regulatory body

that may announce the level of the detection probability, while it is selected by the police

which - due to agency costs - may have discretion as to the precise level of the detection

probability. The regulatory body should still be able to correctly assess the actual detection

probability as it understands the incentives for the police, but is not able to choose the

detection probability itself. The possible range [q,Q] may be rather broad due to temporary

concentrations of crime-fighting resources on specific types of offense and/or locations, for

example.

Before describing the policy maker’s objective function, we briefly summarize the timing

of events in our model. (i) Nature draws the actual level of the detection probability, p,

which is observed by the policy maker. (ii) The policy maker sends a message to potential

offenders, pm. For ease of intuition, we assume that the set of feasible messages is the set of

feasible levels for p (i.e., the interval [q,Q]). (iii) Potential offenders determine whether or

not to offend, implying a crime rate of 1− b̄/B. (iv) Nature determines which offenders are

detected and sanctioned.

The policy maker is benevolent and seeks to maximize welfare, defined by

W =
1

B

(∫ B

b̄

(b− h)db− (B − b̄)pτf

)
, (1)

where τf , τ ∈ (0, T ), is the cost of imposing the sanction as a multiple of the sanction itself

(Polinsky and Shavell 1992).6 With respect to the level of deterrence b̄, the policy maker’s

6We consider the standard welfare formulation that includes criminal gains as social gains (see, e.g.,

Polinsky and Shavell 2009). Note that the cost term τf may also be interpreted as imprisonment costs (see,

e.g., Polinsky and Shavell 1984).
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objective function features the following derivatives:

Wb̄ =
1

B
(h+ pτf − b̄) (2)

Wb̄b̄ =− 1

B
(3)

Wb̄p =
τf

B
. (4)

From (2), optimal deterrence from the policy maker’s point of view would be achieved for

b̄ = h+ pτf , that is, when only those crimes are committed for which the offender’s benefit

surpasses the sum of harm done and the expected costs of imposing the sanction. The second

derivative assures that this would constitute a maximum of the policy maker’s objective

function. The fact that the cross-derivative Wb̄p is positive means that the optimal level of

deterrence from the policy maker’s standpoint is a strictly increasing function of the actual

value of the detection probability. Thus, both potential offenders and the policy maker

share a preference for fewer offenses, given a higher level of p. In other words, there is

some alignment of the policy maker’s and potential offenders’ interests for positive costs of

imposing sanctions, τ > 0. This is a prerequisite for information transmission to occur.

Note that in our framework, as is standard for cheap-talk games, the level of the message

pm does not itself affect either the policy maker’s or potential offenders’ well-being. Only

by influencing potential offenders’ beliefs about the actual level of the detection probability

(pe), which in turn determines the crime rate, does the policy maker’s message affect social

and individual welfare.

When sending the message at Stage 2, the policy maker would like to ensure that the level

of deterrence is fixed at the level of social costs implied by the commission of the act (i.e., that

b̄ = pef = h + pτf). As a result, the policy maker would like potential offenders to expect

a detection probability equal to h/f + pτ when the actual level of the detection probability

is p. This means that the difference between what the policy maker would like potential

offenders to believe and the actual detection probability (denoted by ∆) is a function of the
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random variable p,

∆ = h/f + pτ − p = h/f − (1− τ)p, (5)

whenever the level of costs of imposing the sanction differ from the level of the sanction

itself (i.e., τ ̸= 1). Note that the present problem encounters a sender bias that cannot be

represented by a constant as long as the level of the sanction and the level of the cost of

its implementation differ, τ ̸= 1, a fact that sets our framework apart from most studies on

cheap talk (see, e.g., Krishna and Morgan 2008). For τ = 1, the optimal level of deterrence

from the policy maker’s point of view (b∗ = h + pf) is, except for the constant level of

harm, equal to the one that would be chosen by potential offenders if they were aware of

the actual detection probability (pf). This case coincides with the characteristics of the

widely applied example in Crawford and Sobel (1982) and will be discussed in more detail

in Section 3. More generally, the difference ∆ is positive as long as (1 − τ) < h
pf
. In other

words, the policy maker would always like potential offenders to believe that the detection

probability is higher than it actually is when the costs of imposing sanctions are relatively

high, τ ≥ 1, whereas relatively low costs of imposing sanctions, τ < 1, allows for a positive

(negative) bias for low (high) levels of p. For relatively high costs of imposing sanctions,

the sum of these costs and social harm would surpass the expected sanction if potential

offenders knew the actual detection probability. This implies that the policy maker would

like to make potential offenders believe that the probability of apprehension is higher than

it actually is and explains the overall positive bias in this case. In contrast, for relatively

low costs of imposing sanctions, the expected sanction when expectations are formed using

the actual level of the detection probability can surpass actual social costs for high levels of

the detection probability (i.e., over-deterrence might result). The lower the level of harm

associated with the act, the more likely this is to occur. In this case, the policy maker might

be interested in encouraging the criminal act by making potential offenders believe that the

probability of apprehension is lower than it actually is.
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3 Analysis

Our framework includes sequential moves and asymmetric information. Accordingly, in the

following analysis, we seek to establish perfect Bayesian equilibria, consisting of (i) a privately

optimal message by the policy maker at Stage 2, pm, contingent on the realization of the

detection probability at Stage 1 and on potential offenders’ beliefs, (ii) privately optimal

decisions by potential offenders at Stage 3, contingent on the message sent by the policy

maker at Stage 2 and their beliefs, and (iii) the consistent beliefs pe(pm) held by potential

offenders. Our interest is in the equilibria in which some information is transmitted, which

may thus be compared to the so-called “babbling” equilibrium. In the latter case, potential

offenders expect that the policy maker’s message contains no information and thus base

their decision of whether or not to offend solely on prior information. Since the actual level

of p can range from q to Q according to the uniform distribution, the a priori expected

value of the detection probability is given by P = (q + Q)/2. As a result, the share of

offenders in the “babbling” equilibrium is 1− fP/B. Indeed, given the strategy and beliefs

of potential offenders, pe = P for all pm, the policy maker indeed has no incentive to convey

any information and thus “babbles”.

We will proceed as follows: In Section 3.1, we begin by detailing whether the interval

for the detection probability can be divided into two subintervals, such that the policy

maker’s message is either that of a high or a low detection probability. This allows us to

establish the general possibility of information transmission with respect to the detection

probability. Next, we generalize the possible partition of the interval into n subintervals,

creating a finer information transmission. For the special case in which the level of the

sanction is equal to the level of the costs of imposing the sanction, τ = 1, we explicitly

solve for the maximum number of potential subintervals; we provide a graph to illustrate the

possibility for information transmission when τ ̸= 1 holds. In Section 3.2, we demonstrate

that information transmission is not always beneficial from the policy maker’s point of view.
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3.1 The possibility of information transmission

Let us now consider the possibility that the interval [q,Q] can be divided into two subinter-

vals as follows: The policy maker sends the message pm1 whenever p ∈ [q, p21] and a different

message pm2 whenever p ∈ (p21, Q]; potential offenders decide whether to commit the act

based on the expected detection probability pe(pm1 ) = (q + p21)/2 when receiving the former

message and based on pe(pm2 ) = (p21 + Q)/2 when receiving the latter.7 In deriving the ex-

pected detection probability, we again assume a uniform distribution of the actual detection

probability within the subintervals. Correspondingly, the crime will be committed when

b ≥ b̄1 =
(q+p21)f

2
in the former case and when b ≥ b̄2 =

(p21+Q)f

2
in the latter case. For this to

be an equilibrium, the policy maker must prefer the crime rate 1 − b̄1/B to the crime rate

1 − b̄2/B for p ∈ [q, p21] and vice versa, and have no preference among the two crime rates

when the realization of the detection probability is equal to p21. Formally, this last condition

can be stated as

1

B

∫ B

b̄1

(b− h− p21τf)db =
1

B

∫ B

b̄2

(b− h− p21τf)db, (6)

implying [
1

2
b2 − (h+ p21τf)b

]b̄2
b̄1

= 0. (7)

Solving (7) for the level of p21 gives

p21 =
b̄1 + b̄2 − 2h

2τf
, (8)

which may be rearranged to

h+ p21τf =
1

2
(b̄1 + b̄2); (9)

this simply states that at the critical level p21, the expected social costs of a marginal offense

(the left-hand side of the equation) are equal to the average of the critical benefit levels (the

7In the notation with pnt , the superscript indicates that the interval [q,Q] is split into n intervals and the

subscript indicates that we are considering the t-th critical value for the upper limit of the corresponding

subinterval.
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right-hand side).

Based on Wb̄p > 0, we can argue that the policy maker indeed prefers b̄2 to b̄1 when

p > p21 and b̄1 to b̄2 when p < p21. For instance, should the actual detection probability be

rather high, p > p21, then the policy maker would want fewer potential offenders to actually

commit the offense since, in addition to social harm, committing the act implies sanctioning

costs τf with the rather high detection probability p. This is thus consistent with the policy

maker sending pm1 whenever p ∈ [q, p21] to elicit b̄1 and pm2 whenever p ∈ (p21, Q] to elicit b̄2.

Inserting the terms for the critical values b̄1 and b̄2 from above into (8), we can state p21

solely as a function of exogenous parameters:

p21 =
4h/f − (q +Q)

2(1− 2τ)
. (10)

The existence of an equilibrium in which the interval for the detection probability is

partitioned into two subintervals requires that q < p21 < Q, which translates into

P

2
+

q(1− 2τ)

2
<

h

f
<

P

2
+

Q(1− 2τ)

2
(11)

for τ < 1/2, using P = (q +Q)/2, and

P

2
+

q(1− 2τ)

2
>

h

f
> max

{
P

2
+

Q(1− 2τ)

2
, 0

}
(12)

for τ > 1/2. Accordingly, whether or not the condition for the existence of the subintervals

is fulfilled depends on the ratio of the harm and the sanction as well as on the sanctioning

costs parameter τ . This will be discussed in more detail later in this section; for now, it is

sufficient to note that the above condition can indeed be fulfilled.8

We are now in the position to state the following result:

8Assume, for example, that τ = 1. In this case, the above condition is fulfilled for every sanction f with

f > 4h/(Q− q).
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Proposition 1 Suppose that q < p21 < Q. There is a partition equilibrium in which the

policy maker announces pm ∈ [q, p21] as a draw from a uniform distribution when p ∈ [q, p21]

(pm ∈ (p21, Q] when p ∈ (p21, Q]), where p21 is given by (10). Potential offenders choose to

offend when criminal gains are greater than or equal to b̄1 (b̄2), believing that

pe(pm) =

 (q + p21)/2 if pm ∈ [q, p21]

(p21 +Q)/2 if pm ∈ (p21, Q]
(13)

Proof. Follows from the above.

The characteristics of the equilibrium are such that the policy maker may use any message

from the relevant range. The specification of (13) implies that potential offenders’ belief after

observing any pm ∈ [q, p21] (p
m ∈ (p21, Q]) is that p is uniformly distributed on [q, p21] ((p

2
1, Q]).

As a consequence, there are no messages which are off the equilibrium path, because all

possible levels of p are actually used with positive probability in equilibrium. However, note

that the equilibrium specified in Proposition 1 is only one possibility of many.9 However,

irrespective of how the partition equilibrium is described, it will always hold that potential

offenders’ decisions are based on the critical values b̄1 and b̄2 in response to the informative

message sent by the policy maker.

The above analysis describes in detail the case of two segments, showing that the decision

of whether or not to offend can be (at least somewhat) fine-tuned to the actual detection

probability, rather than being based on the a priori expected level of p alone. The restriction

q < p21 < Q makes it clear that this result is obtained only for certain parameter config-

urations. Before we turn to illustrations of parameter constellations for which partition

equilibria are indeed possible, we propose that finer partitions (implying n segments) may

also present equilibria:

9Gibbons (1992: 216-217) offers a brief discussion on this subject for the case of the Crawford and Sobel

example.
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Proposition 2 Suppose that q < pnt < Q for all t = 1, ..., n − 1. There is a partition

equilibrium in which the policy maker announces pm ∈ [pnt−1, p
n
t ] as a draw from a uniform

distribution when p ∈ [pnt−1, p
n
t ] (p

m ∈ (pnt , p
n
t+1] when p ∈ (pnt , p

n
t+1]), t = 1, ..., n−1, where

pnt is

pnt =
4h/f − (pnt−1 + pnt+1)

2(1− 2τ)
, (14)

and potential offenders choose to offend when criminal gains are greater than or equal to

b̄t = f(pnt−1 + pnt )/2, (15)

for t = 1, ..., n, believing that

pe(pm) =

 (pnt−1 + pnt )/2 if pm ∈ [pnt−1, p
n
t ]

(pnt + pnt+1)/2 if pm ∈ (pnt + pnt+1]
(16)

Proof. This proposition is a generalization of the result for the partition of the interval for

the detection probability into two subintervals, and the calculations required to arrive at the

critical values for the subintervals follow those explicated for the case with two subintervals.

Equation (14) can be rearranged to yield a second-order linear difference equation with

constant coefficients and a constant term. An explicit solution can be derived when the level

of sanctioning costs is equal to the level of the sanction itself, τ = 1. A value of τ = 1 implies

that the policy maker’s preferences are perfectly aligned with the preferences of potential

offenders, except for the policy maker’s consideration of social harm (the constant bias h/f

from (5)). For τ = 1, we can solve (14) to obtain

pnt = q + (pn1 − q)t+ 2t(t− 1)h/f (17)

where pn0 = q and pn1 is left undetermined. In accordance with Crawford and Sobel (1982),

we argue that the finest possible partition can be found by solving 2n(n − 1)h/f < Q − q,

which gives the critical value

nc =
1

2

(
1 +

√
1 + 2f(Q− q)/h

)
. (18)
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The maximum number of subintervals equals the maximum integer less than or equal to nc.

Proposition 3 Suppose that q < pnt < Q for all t = 1, ..., n− 1 and τ = 1. Then, the finest

possible partition n∗ follows from (18) as n∗ = int(nc), and increases with the level of the

sanction, decreases with the level of harm, and increases with the difference Q− q.

Proof. Follows from the above and the derivatives of (18).

Note that both an increase in the level of the sanction and a decrease in the level of harm

mean that the subintervals become smaller. This does not need to hold for an increase in

the difference Q− q, because such an increase widens the interval [q,Q] and thus implies a

greater number of subintervals.

Next, we turn to a graphical illustration for the parameter constellations that actually

allow for partition equilibria. To this end, we fix q = 0, Q = 1, f = B = 1 in Figure

1, which depicts combinations of the level of sanctioning costs τ ∈ (0, 2) and the level

of harm h ∈ (0, 1). Accordingly, in the graph, the level of the sanction always exceeds

the level of harm. In line with intuition, finer partitions are possible only when the region

features fewer possible combinations of τ and h than more coarsely partitioned regions. In

our graph, the shaded areas indicate the existence of equilibria with between two and five

subintervals. The darkest area indicates combinations for which five segments are possible.

The parameter combinations with finer information transmission are always a subset of

the parameter combinations allowing for less fine information transmission. In general,

the parameters allowing for finer partitions are such that the level of sanctioning costs is

relatively high compared to the level of social harm resulting from the criminal act. This can

be traced back to the fact that the sanctioning costs are the factor causing the alignment of

the respective preferences of the policy maker and potential offenders, whereas the level of

harm creates a divergence in preferences. The findings with respect to social harm correspond

to what may be deduced from (18).
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The shaded area in the upper left-hand corner of Figure 1 indicates additional parameter

combinations for which a partition into two subintervals is possible. The parameter configu-

rations of this area are such that the difference ∆ is positive (negative) for low (high) levels

of the detection probability, implying that the policy maker would like to make potential

offenders believe that p is higher (lower) than it actually is for low (high) levels. Let us

consider an illustrative example. It is possible to have a partition with two segments when

h = .6 and τ = .05. In this case, the difference is ∆ = .4− .95p and equals zero when p = .63.

The critical level p21 in this case is equal to .78, balancing the fact that the policy maker tends

toward an overstatement in the first segment of the partition and toward an understatement

in the second.10 The scenario in which parameters are such that ∆ is positive or negative

depending on the level of p is not a case that allows for a finer partition.

3.2 The expected payoffs of the policy maker and of offenders

In this subsection, we briefly discuss the influence of the fineness of information transmission

on the payoffs of the policy maker and of potential offenders. With regard to potential

offenders, who act as receivers of the message, the results of Crawford and Sobel (1982)

carry over to our framework, i.e., an equilibrium with a finer partition benefits potential

offenders ex ante but not necessarily ex post. Before the actual detection probability is

drawn according to its distribution function, a finer partition ensures that potential offenders’

beliefs are closer to the actual value, thereby enabling decisions regarding crime that are on

average more accurately aligned with the actual detection probability. In contrast, after

the actual detection probability is drawn according to its distribution function, it may be

that the actual level of p is such that another partition with less information transmission

10The ranking of the level of p for which ∆ = 0 and p21 need not be such that the latter is always greater

than the former in the upper left-hand shaded area; the reverse may also be true. This results, for example,

for τ = .2 and h = .26.
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Figure 1: Parameter ranges of τ ∈ (0, 2) and h ∈ (0, 1) for partition equilibria

would have led to a more profitable decision from the point of view of potential offenders.

For example, suppose that the actual draw of p is equal to P = (q + Q)/2. In this case,

the “babbling” equilibrium induces privately optimal offense decisions made by potential

offenders, whereas finer partitions induce a deviation. In contrast to the above discussion

for potential offenders, with regard to the policy maker as the sender of the message, we find

that a finer partition may actually decrease expected payoffs ex ante.

Proposition 4 Suppose that q < p21 < Q. The policy maker (i.e., society) benefits from a

finer equilibrium partition of the range of detection probabilities into two subintervals ex ante

only if τ > 1/2.
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Proof. The societal welfare level without information transmission is

W1 =

∫ Q

q

1

Q− q

∫ B

f(q+Q)/2

(b− h− pτf)
db

B
dp,

and

W2 =

∫ p21

q

1

Q− q

∫ B

f(q+p21)/2

(b− h− pτf)
db

B
dp+

∫ Q

p21

1

Q− q

∫ B

f(p21+Q)/2

(b− h− pτf)
db

B
dp

when there is a partition of the full interval into two subintervals. The policy maker benefits

from information transmission when

W2 −W1 =
(4h− f [Q+ q(3− 4τ)])(4h− f [q +Q(3− 4τ)])

32B(1− 2τ)

=
f 2

2B(1− 2τ)

(
h

f
− Q+ q(3− 4τ)

4

)(
h

f
− q +Q(3− 4τ)

4

)
=

f 2

2B(1− 2τ)

(
h

f
−
(
P

2
+

q(1− 2τ)

2

))(
h

f
−

(
P

2
+

Q(1− 2τ)

2

))
> 0

Equations (11) and (12) imply that the product of the last two terms in brackets in the

above equation is negative when q < p21 < Q. As a result, the policy maker is better off in

the equilibrium with a partition into two subintervals than in the “babbling” equilibrium

only if τ > 1/2.

The constellations identified by the requirements q < p21 < Q and τ < 1/2 are instances

in which ∆ is positive for low realizations of p and negative for high realizations of p.

In other words, if perfect information transmission were possible (pe = p), there would be

underdeterrence (overdeterrence) for low (high) values of p. Consequently, a finer information

partition also implies that offenders would be led further astray from optimal deterrence if

the actual detection probability is rather low or high. For the parameter range in question,

the level of harm caused by criminal acts is relatively high (see Figure 1). Accordingly, the

negative influence of a deterrence level that is inappropriate in view of the harm caused is

more important from the social welfare perspective than it is for the other parameter range

that allows an equilibrium with two segments. In summary, our findings contradict the

results of the classic example in Crawford and Sobel (1982).
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The negative effect on the ex-ante expected payoffs of the policy maker in the case of two

subintervals results for low levels of τ , that is, in a scenario in which the costs of imposing

a sanction are relatively low compared to the level of the sanction. This may be interpreted

as being more likely in the case of minor offenses in which the sanction is often a monetary

transfer. In contrast, in a case in which the sanction includes incarceration of the offender,

it might be supposed that the costs of imposing the sanction would be rather high. This

latter case is relevant for more severe crimes.

4 Conclusion

Potential offenders are often agnostic about law enforcement policy. This suggests that many

misguided decisions about the commission of crimes are made, and provides a public policy

rationale for the dissemination of information on law enforcement policies. However, any

attempt to publicize law enforcement policies in order to prevent unwise offense decisions

may suffer from problems of credibility. We analyze this problem in terms of a cheap-talk

game and establish that policy makers can under certain conditions transmit information

about law enforcement policy. This paper delineates the influence of important parameters,

such as the level of the sanction, the level of costs associated with the imposition of the

sanction, and the level of social harm due to the commission of the activity in this context.

Instances characterized by a high level of costs associated with the imposition of the sanction

or with high levels of the sanction are more conducive to finer information transmission,

whereas instances with high levels of harm are less conducive, ceteris paribus. With regard

to expected payoffs, we find that the transmission of information is not necessarily beneficial

to social welfare.
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