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1. Introduction

PUBLIC ENFORCEMENT of law—the
use of public agents (inspectors, tax
auditors, police, prosecutors) to detect
and to sanction violators of legal rules—
is a subject of obvious importance. En-
forcement policy affects, for example,
the amount of pollution that firms gener-
ate, the extent of compliance with the in-
come tax code, and the incidence of
theft, robbery, and other crimes.

The earliest economically oriented
writing on the subject of law enforce-
ment dates from the eighteenth century
contributions of Montesquieu (1748),
Cesare Beccaria (1767), and, especially,
Jeremy Bentham (1789), whose analysis
of deterrence was sophisticated and ex-
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pansive. Curiously, after Bentham, the
subject of enforcement lay essentially dor-
mant in economic scholarship until the
late 1960s, when Gary S. Becker (1968)
published a highly influential article.
Since then, well over two hundred arti-
cles have been written on the economics
of enforcement.2

The main purpose of our article is to
present the economic theory of public
enforcement of law in a systematic and
comprehensive way. The theoretical
core of our analysis (Sections 2 through
4) answers the following basic ques-
tions: How much of society’s resources
should be devoted to apprehending vio-
lators? If a violator is caught, should the
rule of liability be strict or fault-based?
Should the form of the sanction be a
fine, an imprisonment term, or a combi-
nation of the two? At what level should
sanctions be set?P3

We then consider (Sections 5 through
16) a number of additional questions in
deterrence theory, including: Should

2See, for example, the references cited in
Boudewijn Bouckaert and Gerrit De Geest (1992,
pp. 504-26), Nuno Garoupa (1997), and Dilip
Mookherjee (1997).

3 Our analysis of these questions is applicable in
many important respects to firms and other pri-
vate organizations that attempt to enforce their
own internal rules using their own enforcement
agents. One significant difference, however, is that
private organizations generally cannot employ
nonmonetary sanctions, such as imprisonment.
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sanctions be increased to reflect soci-
ety’s cost of punishing violators? How
should a system of enforcement be
modified to account for mistakes made
in the enforcement process? How
should sanctions be structured so as to
discourage a person from committing a
more harmful rather than a less harmful
act? What are the implications for en-
forcement theory, if any, if the wrong-
doer is a corporation or organization as
opposed to an individual? How does the
settlement process (including plea bar-
gaining) relate to the enforcement sys-
tem? Should sanctions be reduced if
violators report their own infractions to
the enforcement authority before the
authority catches them?

Finally, we summarize our main
points (Section 17), consider public en-
forcement in practice in the light of the
theory of optimal enforcement (Section
18), and discuss several topics that we
think merit further inquiry (Section
19) .4

Before proceeding, we should com-
ment on the rationale for public, as op-
posed to private, law enforcement. An
important element of the rationale con-
cerns information about the identity of
violators. When victims of harm natu-
rally possess knowledge of who injured
them, allowing private suits for harm
will motivate victims to initiate legal ac-
tion and thus will harness the informa-
tion they have for purposes of law en-
forcement. This may help to explain
why, for example, the enforcement of
contract law and tort law is primarily
private in nature. When victims do not
know who injured them, however, and
when identifying (or apprehending) vio-

4 Our treatment of the theory of public enforce-
ment overlaps in some significant respects with re-
cent surveys by Garoupa (1997) and Mookherjee
(1997). However, their emphases are different:
Garoupa focuses on reasons why optimal sanctions

are not maximal, and Mookherjee concentrates on
the control of tax evasion.

lators is difficult, it may be desirable for
public enforcement to be employed.
For public enforcement to be preferred
in these circumstances, one still needs
to explain why society cannot rely on in-
ducements to private parties (rewards
of some type) to supply information and
otherwise help in detecting violators. A
difficulty with reliance on private en-
forcement is that if a reward is available
to everyone, there might be wasteful ef-
fort devoted to finding violators (akin to
excessive effort to catch fish from a
common pool). Another problem is that
private parties may find it hard to cap-
ture fully the benefits of developing ex-
pensive, but socially worthwhile, informa-
tion systems (for instance, computerized
databases of fingerprint records); such
enforcement technologies may consti-
tute natural monopolies. An additional
obstacle to private enforcement is that
force may be needed to gather informa-
tion, capture violators, and prevent re-
prisal, yet the state frequently, if not
usually, will not want to permit private
parties to use force. For the preceding
reasons, public enforcement often will
be favored when effort is required to
identify and apprehend violators.5

2. The Basic Framework

In this section we describe individ-
ual behavior, social welfare, and the
enforcement authority’s problem.

5The social justifications for public versus pri-
vate enforcement have been discussed by Gary S.
Becker and George J. Stigler (1974), William M.
Landes and Richard A. Posner (1975), and Polin-
sky (1980a); see also David D. Friedman (1995)
and Shavell (1993). In our analysis, we assume for
simplicity that public enforcement is the exclusive
means of enforcement, even though in practice
private parties sometimes play a complementary
role by supplying information to enforcement
authorities and by bringing private suits. We also
abstract from private parties’ efforts to protect
themselves from harm (and how such efforts
might relate to public enforcement); on that topic,
see comment (cg) in Section 19 below.
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2.1 Individual Behavior

Consider an individual who would ob-
tain a gain from committing a harmful
act. If he does commit it, he will be
caught with some probability and then
possibly have to pay a fine or go to jail,
or both.6 In general, he will commit the
act if and only if his expected utility
from doing so, taking into account his
gain and the chance of his being caught
and sanctioned, exceeds his utility if he
does not commit the act.”

For simplicity, we focus on the as-
sumption that individuals are risk neu-
tral in fines and in imprisonment. The
interpretation of risk neutrality with re-
spect to fines is familiar; its interpreta-
tion with respect to imprisonment is
that individuals® disutility from impris-
onment rises proportionally with the
length of the term. We also comment,
however, on how our results differ if in-
dividuals are risk averse in fines or in
imprisonment, or risk preferring in im-
prisonment.8 Risk aversion in imprison-
ment (preference for a certain jail term
over a risky term of the same expected
length) results if the disutility of jail
rises more than proportionally with the
length of the term—say an individual
can tolerate reasonably well a month in

6 A jail term is just one example of a nonmone-
tary sanction. It will be clear that most of what we
have to say about imprisonment—both here and in
subsequent sections—would carry over, with only
slight modification, to other forms of nonmonetary
sanctions, such as probation, electronic monitor-
ing, community service, and, in the extreme, the
death penalty. See, for example, note 21 below.

7This statement about individual behavior of
course reflects the notion of deterrence. For gen-
eral discussion and analysis of deterrence, see, for
example, Johannes Andenaes (1966), James Q.
Wilson and Richard ]. Herrnstein (1985), and
Franklin E. Zimring and Gordon ]. Hawkins
(1973); and for a recent survey of empirical work
on deterrence, see Erling Eide (1997). See also
comment (d) in Section 19 below.

8 We do not consider the assumption that indi-
viduals are risk preferring in fines—equivalently,
that their marginal utility of wealth is increasing in
wealth—but it would be straightforward to do so.

jail but not a year. Conversely, risk
preference in imprisonment (prefer-
ence for a risky jail term over a certain
term equal to the risky term’s expected
value) arises if the disutility of jail in-
creases less than proportionally with the
length of the term—for example, the
disutility from the stigma of being in
jail might be substantial from having
spent any time there at all, but not in-
crease much with the length of impris-
onment.® Individuals’ discounting of the
future disutility of imprisonment also
makes earlier years of imprisonment
more important than later ones.

"Whether an injurer who has been
caught will be sanctioned depends on the
rule for imposing liability. Under strict
liability, a sanction is imposed on the
injurer regardless of his behavior. For
example, a firm that spills oil might be
held liable for the harm caused by the
spill even if it took reasonable precau-
tions to prevent the spill. Under fault-
based liability, a sanction is imposed
only if the injurer’s act is determined to
be socially undesirable. Automobile
drivers, for instance, are sanctioned if
they exceed the speed limit, but not if
they drive within the limit.

To state matters formally, let

g = gain a party obtains from engag-
ing in the harm-creating activity;

p = probability of detection;

f = fine;

t = length of the imprisonment term;
and

A = disutility borne by a prisoner per
unit of the imprisonment term.

Then, under strict liability, a risk-
neutral individual will commit the harm-
ful act if and only if his gain from doing
so exceeds the sum of the expected fine

9 Also, the first years of imprisonment may create
special disutility due to brutalization of the pris-
oner.
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and the expected disutility of the
imprisonment term:10
g>p(f+A). (1)

If the individual is risk averse in fines
and/or imprisonment, his gain would have
to be higher than that indicated in (1) be-
fore he would commit the harmful act; and
if he is risk preferring in imprisonment,
the requisite gain would tend to be lower.

Under fault-based liability, as noted
above, an individual who causes harm
will be held liable only if his act is de-
termined to be socially undesirable. In
our framework, this means that he will
be held liable if he committed the
harmful act when his gain was relatively
low. We will refer to this critical level
of gain as the fault standard:

g = fault standard.

Thus, if an individual commits the harm-
ful act when his gain is less than g, he will
be said to be at fault and will be found
liable; otherwise he will not be liable.1l
When considering fault-based liability,
we assume that the enforcement author-
ity can accurately observe the individ-
ual’s gain, so that it can determine
whether he was at fault. Obviously, if an
individual’s gain equals or exceeds 2, he
will engage in the harmful activity be-
cause he will not be found at fault. If his
gain is less than 2, then because he will
be found at fault and made liable if he is
caught, he will commit the harmful act if
and only if (1) holds.

2.2 Social Welfare

Social welfare generally is presumed to
equal the sum of individuals’ expected

10We assume without loss of generality that he
does not commit the harmful act if he is indiffer-
ent between committing it and not committing it.

11 In practice, fault is often found if an individual
did not take reasonable precautions to prevent harm,
where a reasonable precaution is one whose cost is
less than the harm that it prevents. Our charac-
terization of fault-based liability is consistent with
this practice if gain is interpreted as the savings an
individual obtains from not taking a precaution.

utilities. An individual’s expected utility
depends on whether he commits a harm-
ful act, on whether he is sanctioned, on
whether he is a victim of someone else’s
harmful act, and on his tax payment, which
will reflect the costs of law enforce-
ment, less any fine revenue collected.!2
If individuals are risk neutral, social
welfare can be expressed simply as the
gains individuals obtain from commit-
ting their acts, less the harms caused,
and less the costs of law enforcement.
We assume, as is conventional, that fines
are socially costless because they are
mere transfers of money,!3 while im-
prisonment involves positive social costs
because of the expense associated with
the operation of prisons and the disutil-
ity due to imprisonment (which is not
naturally balanced by gains to others).14

To state social welfare more precisely,

12 Note that because an individual’s utilit{ rises
if he obtains a gain from committing a harmful act,
his gain counts in social welfare. Some writers
have questioned whether such gains should be
credited in social welfare, especially when the
gains derive from criminal acts. See, for example,
Stigler (1970, p. 527) and Jeff L. Lewin and Wil-
liam N. Trumbull (1990). We include all gains in
social welfare, as is conventional in the literature
on enforcement. We also adopt the usual practice
of not considering the disutﬁity that individuals
might suffer as a result of knowing about harms to
others (such as the disutility from learning that
someone was raped). If the gains from some type
of harmful conduct were excluded from social wel-
fare, or the disutility borne by non-victims were
included, the main consequence for our analysis
would be that, for this type of conduct, society
would want to achieve greater, possibly complete,
deterrence. That, in turn, would tend to make a
higher sanction and a higher probability of detec-
tion desirable.

13 In practice, of course, some costs are incurred
in collecting fines, such as the cost of identifying
and confiscating the injurer’s assets if the injurer
resists paying the fine. We discuss the implications
of such costs in Section 6.

141t may be that victims (and perhaps individu-
als genera{ly) obtain some utility from seeing that
injurers are punished. See Posner (1980b). Were
we to include this possible component of utility,
the social cost of punishment would be lower than
we presume, making the imposition of sanctions,
including imprisonment, more desirable. See gen-
erally Polinsky and Shavell (1998b).
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assume that individuals differ in the gain
they obtain from committing the harm-
ful act. There will be a critical gain above
which individuals will commit the harm-
ful act and below which they will be de-
terred. The critical gain is determined
by the probability of detection, the
level of sanctions, and the standard for
imposing liability, as will be seen below.
Let

z(g) = density of gains among indi-
viduals;
Z(g) = cumulative distribution of z(.);
g = critical gain;
h = harm caused by an individual
if he commits the harmful act;
o = cost to the public per unit of
the imprisonment term;
e = enforcement expenditures by
the government; and
p(e) = probability of detection given
e’ >0,p”<0).

The population is normalized to equal
unity and the harm is assumed to be
monetary.

Under strict liability, if individuals
are risk neutral, social welfare can be
expressed as:

[e2(@dg -1 - Z@1h +ptL+ o)) —e, (2)
z
where

g=p)(f+M\). (3)
The first term in (2) is the aggregate gain
obtained by those who commit the harm-
ful act. The second term is the aggregate
harm caused by such individuals, plus
the disutility suffered by the subset
of them who are caught and put in jail,
plus the cost to the public of keeping
them in jail. The last term is the public’s
enforcement costs.
Under fault-based liability, recall that
if an individual’s gain equals or exceeds
2, he will engage in the harmful activity

because he will not be found at fault,
while if his gain is less than g, he will
engage in the activity if and only if (1)
holds. In other words, under fault-based
liability the critical gain is the lesser of
2 and the right-hand side of (1). Hence,
social welfare under fault-based liability
when individuals are risk neutral is:

Jex@dg - 11 - 2@ - 12@) -
g

Z@lpt(A+ o) —e, (4)
where

g= min[é, ple)(f+ Ap)]. (5)
Note that the third term in (4) reflects
the private and public costs associated
with imprisonment only for individuals
who are caught and found to be at fault.

2.3 The Enforcement Authority’s
Problem

The enforcement authority’s problem
is to maximize social welfare by choos-
ing enforcement expenditures, e (or,
equivalently, the probability of detec-
tion p), the level of the fine, f, the
length of the imprisonment term, ¢, and
the standard for imposing liability.15 If
the authority chooses fault-based liabil-
ity, it also must choose the fault stan-
dard, 8. We use an asterisk to denote
the optimal values of these variables.16

15In practice, it may not be possible to set the
probability of imposing sanctions independently of
their level. This is because high sanctions may l};ad
juries to be less likely to convict defendants, or may
induce injurers to engage in greater efforts to avoid
detection; on these points, see James Andreoni
(1991) and Arun S. Malik (1990), respectively.

16 The framework for studying public enforce-
ment presented in this section derives, in many
respects, from Bentham (1789). Becker (1968)
first stated the enforcement problem in formal
economic terms and added the choice of the prob-
ability of detection to Bentham’s expression of the
enforcement problem. For some examples of the
analysis of puglic enforcement that use essentially
the framework presented here, see Polinsky and
(Shave)ll (1984) and Mookherjee and I. P. L. Png
1994).
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3. Optimal Enforcement with a Fixed
Probability of Detection

In this section, we consider optimal
enforcement given the assumption that
enforcement expenditures are fixed, say
at g, and thus that the probability of de-
tection is fixed at p(¢).Forconvenience,
we refer to this probability simplyasp.
(The probability will be treated as a
policy instrument in the next section.)

3.1 Strict Liability

Fines alone are considered first, then
imprisonment alone, and finally the two
sanctions together.

3.1.1 Fines

Social welfare in the present case is
given by (2) with the imprisonment term
t equal to zero and e = e. Thus, the criti-
cal gain 7 equals pf; that is, individuals
commit the harmful act if and only if
their gain exceeds the expected fine.
Note that the level of the fine does not
affect social welfare directly because we
are assuming that fines are socially cos-
tless to impose; the fine does affect so-
cial welfare indirectly, however, by de-
termining which individuals commit the
harmful act—that is, by determining 3.

Taking the derivative of social welfare
with respect to the fine f, setting the
result equal to zero, and solving for f
gives the optimal fine when individuals
are risk neutral:

fx=h/p. (6)

Therefore, pf* = h, the expected
fine equals the harm. Hence, individu-
als commit the harmful act if and only if
their gain exceeds the harm, which is
first-best behavior.17 (It is important to
note, however, that there will be under-
deterrence if the injurer’s wealth is less

17The general formula (6), or its equivalent, ap-
parently was first put forward by Bentham (1789,

. 173), was emphasized by Becker (1968), and has
Eeen noted by many others since then.

than h/p, in which case the optimal fine
equals the injurer’s wealth.)

If individuals are risk averse, the op-
timal fine tends to be lower than in the
risk-neutral case for two reasons. First,
lowering the fine reduces the bearing of
risk by individuals who commit the harm-
ful act. Second, because risk-averse indi-
viduals are more easily deterred than
risk-neutral individuals, the fine does not
need to be as high as before to achieve
any desired degree of deterrence.18

3.1.2 Imprisonment

Social welfare now is given by (2)
with f = 0 and e = ¢, so that g=pAt —
individuals commit the harmful act if
and only if their gain exceeds the ex-
pected disutility of the imprisonment
sanction. The difference from the case
of fines is that now the disutility of
those who are sanctioned, as well as the
public’s cost of imposing the sanction,
reduce social welfare (by the amount
[1- Z@lpt(h+ 0) .

There is not a simple formula for de-
termining the optimal imprisonment
term. The optimal term might be zero
because imprisonment is socially costly
to impose. If the optimal term is posi-
tive, it could be such that the critical
gain g is less than or greater than harm
h—there is underdeterrence or over-
deterrence relative to socially ideal
behavior.

To explain, suppose initially that the
imprisonment term is set so that §=h.
Then if ¢ is lowered or raised slightly,
there is no first-order effect on social
welfare in terms of the net effect of
gain and harm, because the individuals
whose behavior is influenced by the

181t is possible, however, that the optimal fine
is higher in the risk-averse case than in the risk-
neutral case, for the following reason. A way to
reduce the bearing of risk is to deter more indi-
viduals from committing the harmful act, for then
fewer individuals will be subject to the risk of the
fine. See Louis Kaplow (1992).
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change in ¢ have gains just equal to the
harm. But lowering ¢ might reduce the
aggregate disutility of imprisonment
sanctions, as well as the public cost of
the prison system, because individuals
are imprisoned for a shorter duration
(although more individuals will commit
the harmful act and be sanctioned). Al-
ternatively, raising ¢ might reduce the
aggregate disutility and public cost of
imprisonment because fewer individuals
will commit the harmful act and be
sanctioned (although those who are
sanctioned will serve longer sentences).
Either effect could raise social welfare,
meaning that the optimal imprisonment
term could be such that g is less than or
greater than .19 (The possible optimal-
ity of overdeterrence strikes us as more
theoretical than real, however.)

If individuals are risk averse in im-
prisonment, a given level of deterrence
can be achieved with a lower sanction
than in the risk-neutral case. This
makes an imprisonment sanction more
desirable because the cost to society of
accomplishing deterrence is lower. Con-
versely, if individuals are risk preferring
in imprisonment, an imprisonment
sanction is less desirable than in the
risk-neutral case.20

3.1.3 Fines and Imprisonment

When fines and imprisonment can be
imposed together, social welfare is

19 The point that underdeterrence or overdeter-
rence may result when the imprisonment term is
optimally chosen was made by Polinsky and Sha-
vell (1984, p. 94). See also Friedman (1981, pp.
187-88, 192) and Kaplow (1990b).

20 This discussion of the optimal imprisonment
term implicitly presumes that the only function of
imprisonment is deterrence. In practice, of
course, imprisonment also serves the important
function of incapacitating individuals who, were
they not in jail, would be likely to commit addi-
tional crimes. Because the enforcement literature
focuses almost exclusively on the deterrence ra-
tionale for imposing sanctions, we defer detailed
discussion of the incapacitation rationale for im-
prisonment to Section 16.

given by (2), and our principal point is
that fines should be employed to the
maximum extent feasible before resort
is made to imprisonment. In other
words, it is not optimal to impose a
positive imprisonment term unless the
fine is maximal. The rationale for this
conclusion is that fines are socially cost-
less to impose, whereas imprisonment is
socially costly, so deterrence should be
achieved through the cheaper form of
sanction first.2!
To elaborate, let

fm = maximum possible fine.

The fine might be bounded for any num-
ber of reasons—the limited wealth of in-
dividuals, considerations of fairness, and
so forth. It is easily seen that if f is less
than fn and ¢ is positive, social welfare
can be increased by raising the fine. Spe-
cifically, raise f and lower ¢ so as to keep
f+ At constant. Since g=p(f+ At) is not
affected, the first term in (2) remains the
same. The second term declines, how-
ever, because t has fallen. (The third
term is fixed at ¢, given present assump-
tions). Hence, social welfare rises. This
type of argument applies quite generally:
with slight variation it can be used to
show that imprisonment should not be
imposed unless fines are maximal regard-
less of individuals® risk preferences with
respect to wealth or to imprisonment.22
When the optimal fine is maximal, it
may or may not be desirable to impose

21 This basic point is made by Bentham (1789, p.
183), Becker (1968, p. 193), Posner (1980a), and
Polinsky and Shavell F1984, pp- 95, 98). More gen-
erally, different types of sanctions should be em-

loyed in the order of their costs (per unit of

eterrence). Thus, for example, electronic moni-
toring should be used before imprisonment is used
(assuming the latter is more expensive per unit of
deterrence).

22 The argument is so general because, regard-
less of individuals’ attitucgie toward risk in either
fines or imprisonment, if f is less than f,,, f can be
raised and ¢ lowered so as to keep deterrence con-
stant. This will always have the effect of lowering
the costs of imprisonment.
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an imprisonment sanction. Whether such
a sanction should be imposed depends
on whether the benefit of the additional
deterrence thereby achieved is worth
the additional cost of imprisonment.

3.2 Fault-Based Liability
3.2.1 Fines

Social welfare now is equal to (4) with
t = 0and e = 7, so that g = min[g, pfl.

It is easily seen that an optimal policy
is to set the fault standard equal to the
harm and the fine at a level that
achieves compliance with the standard:
2+ =h and f* 2 h/p. Given this combina-
tion, it is clear that § = h, meaning that
individuals commit the harmful act if
and only if their gain exceeds the harm,
the first-best outcome.23 In the risk-
neutral case, therefore, fault-based li-
ability and strict liability are equally de-
sirable. Moreover, the same fine that is
optimal under strict liability—namely,
h/p—will lead to compliance with the
fault standard when the standard is op-
timally selected (any higher fine will
too).

If individuals are risk averse, they are
more easily deterred than if they are
risk neutral, so the fine does not need
to be as high to induce compliance with
the fault standard. Furthermore, no one
actually is sanctioned if compliance oc-
curs, because no one is found at fault
(assuming, as we do here, that there are
no mistakes24).

Fault-based liability therefore may be
preferable to strict liability when indi-
viduals are risk averse: Fault-based li-
ability can accomplish desired deter-
rence of harm-creating conduct without

23 The point that injurers can be induced to be-
have optimally under fault-based liability is essen-
tially due to John Prather Brown (1973), who
showed this for privately-enforced liability rules.

24In Section 8 we briefly discuss the implica-
tions of errors under fault-based liability. See also
note 25 below.

imposing risk on risk-averse individuals,
whereas under strict liability, individu-
als who commit the harmful act bear
the risk of being fined.25

However, to choose properly between
fault-based liability and strict liability
also requires consideration of several
other factors. First, fault-based liability
is more difficult to administer. Under
strict liability, the authority need only
determine harm, whereas under fault-
based liability, it must also be able to
calculate optimal behavior and to ascer-
tain actual behavior. Second, for rea-
sons we discuss in Section 7, strict li-
ability encourages better decisions by
injurers regarding their level of partici-
ation in harm-creating activities.
Third, fault-based liability will result in
fewer enforcement actions than strict li-
ability and thereby save enforcement
costs: injurers who clearly were not at
fault presumably would not be prose-
cuted under fault-based liability, but
they would be under strict liability.

3.2.2 Imprisonment

Social welfare now is equal to (4) with
f = 0ande = &; thus, g = min[g, pAt].

The optimal policy is to set the fault
standard equal to the harm and the
imprisonment term at a level that
achieves compliance with the standard:
2% =h and t* 2 h/p\. Given this combina-
tion, individuals commit the harmful act
if and only if their gain exceeds the
harm (since g =h), which is the behavior
desired in the first-best outcome, and
the imprisonment sanction never is im-
posed because injurers are in compliance
with the fault standard (since g =2).

Note that the imprisonment term

25 The observation that fault-based liability does
not impose risk on injurers, whereas strict liabilit
does, is made in Shavell (1982). Clearly, this ad-
vantage of fault-based liability is lessened to the
extent that mistakes in the operation of the fault
system result in the imposition of fines.



Polinsky and Shavell: The Economic Theory of Public Enforcement of Law 53

needed to assure compliance with the
standard can be shorter if individuals
are risk averse in imprisonment, and
must be longer if individuals are risk
preferring in imprisonment.

Fault-based liability is again prefera-
ble to strict liability. Now this is be-
cause fault-based liability can accom-
plish  desired deterrence without
incurring the private and public costs of
imprisonment.26

3.2.3 Fines and Imprisonment

If a fine and an imprisonment sanc-
tion are used together and chosen so
that individuals are induced to comply
with the fault standard, the optimal
fault standard is the same as that dis-
cussed previously. The actual mix of the
fine and the imprisonment term then is
irrelevant because sanctions are not ac-
tually imposed. In particular, it is not
advantageous for society to employ
maximal fines before resorting to im-
prisonment. (Of course, if sanctions are
imposed sometimes by mistake, it is
better to use fines to the maximum ex-
tent possible before employing a more
costly imprisonment sanction.)

4. Optimal Enforcement with a Variable
Probability of Detection

This section considers the optimal
system of enforcement when expendi-
tures on enforcement e—and hence the
probability of detection p(e)—are allowed
to vary.27

4.1 Strict Liability
4.1.1 Fines

If individuals are risk neutral, we first
want to establish that the optimal fine is

26 This point was originally emphasized in Sha-
vell (1987E).

27 Consideration of this issue originated with
Becker (1968); the early writers on enforcement
(including Bentham 1789) did not examine the is-
sue of the choice of enforcement effort.

maximal. To demonstrate this, suppose
that f is less than fi. Then f can be
raised and e lowered so as to keep p(e)f
(that is, g) constant—so deterrence is
constant. Because the behavior of indi-
viduals is unaffected but enforcement
expenditures fall, social welfare rises (the
first two terms in (2) do not change but
e is lower). Hence, the optimal f can-
not be less than fi. In other words, be-
cause any particular level of deterrence
can be achieved with different combina-
tions of the fine and the probability of
detection, society should employ the
highest possible fine and a correspond-
ingly low probability of detection in
order to economize on enforcement
expenditures.28

Second, we want to show that the op-
timal probability of detection is such
that the expected fine is less than harm,
p(e*)fm < h—that is, some degree of
underdeterrence is desirable. Observe
that the derivative of social welfare with
respect to enforcement expenditures e is

1+ (h - PdZ@)/de), (7

where g =p(e)fm. The first term in (7) is
the marginal cost of greater spending on
enforcement. The second term is the de-
terrent effect of a higher probability of

28 The general point of this paragraph—that a
low probability~high fine combination conserves
enforcement costs—originates with Becker (1968)
and is his principal contribution beyond what Ben-
tham (1789) had written. However, Becker did not
formally consider bounds on fines (and much of
his analysis implicitly presumes that the optimal
fine is not maximal). R. A. Carr-Hill and N. H.
Stern (1979, pp. 300-304) and Polinsky and Sha-
vell (1979, pp. 883-84) observed that Becker’s ar-
gument implies that the optimal fine is equal to its
ulpper bound. Many scholars have noted the unre-
alism of this result and have proposed additional
considerations that argue for less-than-maximal
fines. We will discuss several important factors of
this type, notably risk aversion, general enforce-
ment, and marginal deterrence. See also Andreoni
(1991), Lucian Arye Bebchuk and Kaplow (1992,
1993), Malik (1990), and Polinsky and Shavell
(1991, 1998b) for discussion of other such consid-
erations.
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detection, equal to the number of indi-
viduals who are deterred, dZ(g)/de, mul-
tiplied by their net effect on social wel-
fare, h — g. When e* is positive, it follows
from (7) that h—g@=h —p(e*)fn >0 (oth-
erwise the derivative of social welfare
with respect to enforcement expendi-
tures would be negative at e*, contradict-
ing the optimality of ex). In other words,
p(e*)fm<h. To understand this result,
suppose that p were such that pfin = h.
Then there would be no first-order loss
of social welfare from lowering p be-
cause the individuals who would be in-
duced to engage in the harmful activity
would obtain gains equal to harm. But
enforcement costs would be saved, mak-
ing it desirable to lower the probability.
How much p should be lowered depends
on the resulting savings in enforcement
expenses compared to the net social
costs of underdeterrence.29

If individuals are risk averse, the op-
timal fine generally is not at its maxi-
mum. This is because the use of a very
high fine would impose a substantial
risk-bearing cost on individuals who
commit the harmful act. More pre-
cisely, reconsider the argument that we
used in the risk-neutral case. If f is less
than fi, it still is true that f can be
raised and e lowered so as to keep de-
terrence—that is, §—constant. But be-
cause of risk aversion, the resulting
probability of detection must fall more
than proportionally, implying that the
expected fine, and therefore fine reve-
nue, falls. This reduction in fine reve-
nue reflects the disutility caused by im-
posing greater risk on risk-averse
individuals. If individuals are suffi-
ciently risk averse, the decline in fine
revenue associated with greater risk
bearing could more than offset the sav-
ings in enforcement expenditures from

29The point of this paragraph—that some un-
derdeterrence is optimal—was first made by
Polinsky and Shavell (1984).

reducing the probability of detection,
implying that social welfare would be
lower.30

In effect, when individuals are risk
averse, fines become a socially costly
sanction rather than a mere transfer of
wealth. The more risk averse that indi-
viduals are, the better it is to control
their behavior by using a lower fine and
a higher probability of detection, even
though this raises enforcement costs.

As in the risk-neutral case, there is a
reason when individuals are risk averse
to reduce enforcement costs by setting
the probability such that the critical
gain is less than the harm—resulting in
some underdeterrence.31

4.1.2 Imprisonment

If individuals are risk neutral in im-
prisonment, the optimal imprisonment
term is at its maximum.32 The reasoning
behind this result parallels that used to
show that the optimal fine is maximal
when individuals are risk neutral in
fines. Specifically, if the imprisonment
term is raised and the probability of
detection lowered so as to keep the ex-
pected sanction constant, neither indi-
vidual behavior nor the costs of imposing
imprisonment are affected (by construc-
tion, the expected prison term is the
same), but enforcement expenditures
fall.

If individuals are risk averse in im-
prisonment, the argument for setting

30 The point that the optimal fine may be less
than maximal when individuals are risk averse was
made initially by Polinsky and Shavell (1979). See
also Kaplow (1992).

311t also is possible, however, that overdeter-
rence would be optimal. The reason is that the
imposition of risk can be reduced by discouraging
individuals from engaging in the harmful activity.
See Kaplow (1992).

321t does not matter for our purposes what ac-
counts for the bound on the imprisonment term.
The bound could, for example, derive from the
limited lifetimes of individuals or considerations of
fairness.
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the imprisonment sanction maximally is
stronger than when individuals are risk
neutral. This is because when the im-
prisonment term is raised, the prob-
ability of detection can be lowered even
more than in the risk-neutral case with-
out reducing deterrence. Thus, not only
are there greater savings in enforce-
ment expenditures, but also the public
costs of imposing imprisonment sanc-
tions now decline because the expected
prison term falls.

If individuals are risk preferring in
imprisonment, however, the optimal
sanction may be less than maximal. In
particular, the type of argument used
above does not necessarily apply. Now,
when the sanction is raised, the prob-
ability that maintains deterrence cannot
be lowered proportionally, implying
that the expected prison term rises. Be-
cause the resulting increased cost to the
public of imposing imprisonment sanc-
tions might exceed the savings in en-
forcement expenditures from lowering
the probability, the optimal prison term
might not be maximal.33

As in the case of fines, when the
probability of detection is set optimally,
together with the sanction, under-
deterrence may result. An advantage of
lowering the probability of detection
from the level such that first-best be-
havior is induced is that this saves
enforcement expenditures, while the
decline in deterrence involves no first-
order effect on social welfare in terms
of gains and harm. Lowering the prob-
ability also tends to reduce the costs of
imposing imprisonment sanctions be-

33 The preceding results in this subsection were
first systematically presented by Polinsky and
Shavell (1999a) (although Shavell 1991b notes the
result in the case of risk neutrality). They also ob-
served that if individuals discount the future dis-
utility of imprisonment, individuals will act as if
they are risk preferring in imprisonment, and
hence the optimal imprisonment term may be less
than maximal for this reason as well.

cause a lower fraction of injurers are
caught.34

4.1.3 Fines and Imprisonment

It was demonstrated in Section 3
that, given the probability of detection,
it is not optimal to use imprisonment
without first using the maximum possi-
ble fine. Accordingly, our focus here is
on the determination of the optimal im-
prisonment term when the fine is maxi-
mal and the probability of detection is
chosen simultaneously.

Unlike when imprisonment is used
alone, the optimal imprisonment term
now may not be maximal even if indi-
viduals are risk neutral or risk averse in
imprisonment. Suppose that individuals
are risk neutral in imprisonment and
fines. Then if the imprisonment term is
raised and the probability of detection
is lowered so as to keep the expected
imprisonment term constant, deter-
rence declines because the expected
fine falls (due to the reduction in the
probability).35 Hence, to maintain de-
terrence, the probability cannot fall
proportionally. But this implies that the
expected prison term, and the costs of
imposing imprisonment, are higher than
previously. Only if the savings in en-
forcement costs are sufficiently large,

34 However, weighed against these benefits is
the added private and public cost of imprisonment
due to the individuals who are induced to commit
the harmful act as a result of the lowering of the

robability of detection; some fraction of these in-
I(iividuals are detected and sanctioned. This effect
could dominate the effects discussed in the text
and cause the optimal expenditure on enforce-
ment to be such that some overdeterrence is desir-
able.

35For example, suppose that the maximum
fine is $10,000, that fie imprisonment term ini-
tially is five {ears, and that the probability of de-
tection initially is 20 percent. If the prison term is
doubled to ten years and the progabilitg is re-
duced by half to 10 percent, the expected prison
term will remain at 1 year. The expected fine,
however, will have declined from $2,000 to
$1,000.
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therefore, is it socially desirable to raise
the imprisonment sanction.36

While the argument for raising the im-
prisonment term and lowering the prob-
ability is stronger if individuals are risk
averse in imprisonment, it still might not
be strong enough to make raising the
prison term to its maximum desirable.
Thus, when fines and imprisonment are
used together and the probability is cho-
sen optimally, the optimal imprisonment
sanction may well not be maximal.

4.2 Fault-Based Liability

The least expensive way to accom-
plish compliance with the fault standard
is to employ the highest possible sanc-
tion and, given this sanction, the lowest
probability of detection that deters indi-
viduals who would be at fault. The rea-
son is that if all individuals who would
be at fault are deterred, the only cost
incurred is associated with the setting
of the probability; this cost is mini-
mized by using the maximal sanction
and a correspondingly low probability.
(Note that this is true regardless of
whether the sanction is a fine or impris-
onment and regardless of individuals’
attitudes toward the risk of fines or of
imprisonment.)

Assuming that compliance with the
standard is induced, the question re-
mains what the standard should be. It is
generally optimal for the standard to be
lower than that associated with first-
best behavior. The reason is that there
is a savings in enforcement costs from
reducing the standard (a lower standard
does not require as high a probability of
detection to induce compliance), and the
first-order net social loss from more in-
dividuals committing the harmful act is
zero (starting at a standard corresponding
to first-best behavior).

36 The point in this paragraph is made in Shavell
(1991b).

As we previously emphasized, fault-
based liability possesses the advantage
over strict liability that costly sanctions
are not actually imposed (in the absence
of mistakes). We note here that, when
the probability of detection is a policy
instrument, this advantage of fault-
based liability generates a secondary ad-
vantage: it may result in lower enforce-
ment expenditures than under strict
liability. Specifically, because sanctions
are not imposed under fault-based li-
ability, it becomes desirable to use high
sanctions, which allows a relatively low
probability of detection to be em-
ployed.3” However, as previously men-
tioned, the choice between fault-based
liability and strict liability is complicated
by several other important factors.38

This concludes the presentation of
the basic theory of public enforcement
of law. We now turn to various exten-
sions and refinements of the basic
analysis.

5. Accidental Harms

In our basic analysis, we implicitly as-
sumed that the acts that individuals
commit result in harm with certainty. In
many circumstances, however, acts re-
sult in harm only with a probability. For
instance, if a driver speeds, he only cre-
ates a likelihood of a collision; or if a
firm stores toxic chemicals in a substan-
dard tank, the firm only creates the
probability of a harmful spill.

Essentially all that we said in the

37For example, suppose that the sanction is a
fine and that injurers are risk averse. Then, as we
observed earlier, the optimal fine under strict li-
ability generally is not maximal, due to risk bear-
ing by injurers. This implies that the probability of
detection needed to achieve any given level of de-
terrence is higher than if the gne were maximal.
Under fault-based liability, however, the optimal
fine is maximal despite the risk aversion ofPinjur-
ers, because the fine is not actually imposed.
Hence, a lower probability can be empl}:)yed.

38 See the discussion at the end of subsection
3.2.1.
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basic analysis applies in a straightfor-
ward way when harms are accidental. If
individuals are risk neutral, sanctions
are monetary, and the expected sanc-
tion equals harm whenever harm oc-
curs, then induced behavior will be so-
cially optimal; further, the optimal
magnitude of sanctions is maximal if in-
dividuals are risk neutral because this
allows enforcement costs to be saved,
but is not necessarily maximal if they
are risk averse, and so forth. Our gen-
eral conclusions in the basic analysis
can thus be interpreted to apply both
when harms occur for sure, and when
harms occur accidentally.

There is, however, an additional issue
that arises when harm is uncertain: a
sanction can be imposed either on the
basis of the commission of a dangerous
act that increases the chance of harm—
storing chemicals in a substandard
tank—or on the basis of the actual oc-
currence of harm—only if the tank rup-
tures and results in a spill. In principle,
either approach can achieve optimal de-
terrence. To illustrate, suppose that the
substandard tank has a 10 percent
chance of rupturing, in which case the
harm would be $10 million; the ex-
pected harm from using the tank there-
fore is $1 million. If injurers are risk
neutral and sanctions are imposed only
when harm occurs, deterrence will be
optimal if, as usual, the expected sanc-
tion equals the harm of $10 million. Al-
ternatively, if sanctions are imposed on
the basis of the dangerous act of using
the substandard tank, deterrence will
be optimal if the owner of the tank
faces an expected sanction equal to the
expected harm due to his use of the
substandard tank, $1 million.

Several factors are relevant to the
choice between act-based and harm-
based sanctions. First, act-based sanc-
tions need not be as high to accomplish
a given level of deterrence, and thus of-

fer an underlying advantage over harm-
based sanctions because of limitations
in parties’ assets. In the example in the
preceding paragraph, the owner of the
storage tank might be able to pay the $1
million required if sanctions are act-
based (assuming for simplicity that in-

jurers are always found liable) but not

the $10 million required if sanctions are
harm-based. Second, and closely re-
lated, because act-based sanctions need
not be as high to accomplish deter-
rence, they offer an advantage over
harm-based sanctions when parties are
risk averse. Third, act-based sanctions
and harm-based sanctions may differ in
the ease with which they can be ap-
plied. In some circumstances, act-based
sanctions may be simpler to impose (it
might be less difficult to determine
whether an oil shipper properly main-
tains its vessels’ holding tanks than to
detect whether one of the vessels
leaked oil into the ocean); in other cir-
cumstances, harm-based sanctions may
be more readily applied (a driver who
causes harm might be caught without
difficulty, but not one who speeds).
Fourth, it may be hard to calculate the
expected harm due to an act, but rela-
tively easy to ascertain the actual harm
if it eventuates; if so, this constitutes an
advantage of harm-based liability.39

6. Costs of Imposing Fines

We inquire in this section about the
implications of costs borne by enforce-
ment authorities in imposing fines.40
Our principal observation is that such
costs should raise the level of the fine.

To elaborate, suppose that the prob-
ability of detection is fixed at p, that

39 Act-based versus harm-based enforcement is
discussed in Shavell (1993).

40 We have already discussed the cost of impos-
ing imprisonment sanctions—specifically, the cost
to the public per unit of the imprisonment term,
o.
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liability is strict, and that individuals
are risk neutral. If fines are costless to
impose, the optimal fine is h/p, the
harm divided by the probability of de-
tection (see (6)). Now suppose that the
enforcement authority bears a cost each
time a fine is imposed; let

k = cost of imposing the fine.

It is easy to verify that the optimal fine
then is

fe=hip +k; (8)

the cost k should be added to the fine
that would otherwise be desirable. The
explanation is that if an individual com-
mits a harmful act, he causes society to
bear not only the immediate harm h, but
also, with probability p, the cost k of im-
posing the fine—that is, his act results in
an expected total social cost of h + pk.
If the fine is set according to (8), the
individual’s expected fine is h + pk,
which leads him to engage in the harm-
ful act if and only if his gain exceeds the
expected total social cost of the act.
There may be other costs associated
with the imposition of fines. In particu-
lar, suppose that detection is followed
by a costly second stage during which
the state investigates and prosecutes an
individual, and at the end of which a fine
is imposed only with a probability. Let

s = cost of the investigation—prosecu-
tion stage; and

q = probability of a fine being im-
posed after the investigation—
prosecution stage.

Hence, the probability that an individual
will have to pay a fine is pq and the ex-
pected costs of imposing a fine, includ-
ing the expected investigation—prosecu-
tion cost, become ps + pqgk. It is readily
shown that the optimal fine now is

fe=hpq+s/q+k. (9)

This formula illustrates a general princi-
ple: the optimal fine equals the costs in-

curred by society as a result of the harm-
ful act divided by the probability—at the
time that each component of cost is in-
curred—that the injurer will have to pay
the fine. Thus, h is divided by pq be-
cause, when the harm occurs, the prob-
ability of having to pay the fine is pg;
and s is divided by g because, when the
investigation—prosecution costs are in-
curred, the probability of having to pay
the fine is g. If the fine is computed ac-
cording to this principle, the expected
fine will equal the expected social costs
due to an individual committing a harm-
ful act, including the harm caused and
the expected sanctioning costs—that is,
h + ps + pqk.

Note that under fault-based liability,
it is less important to take explicit ac-
count of the costs of imposing fines.
This is because, if individuals comply
with the fault standard, they do not
bear sanctions, in which case there are
no costs associated with imposing sanc-
tions. However, when individuals are
found at fault (perhaps because of er-
rors), the fines imposed on them also
should reflect the costs of imposing fines.

Additionally, observe that, not only
does the state incur costs when fines
are imposed, so do individuals who pay
the fines (such as legal defense ex-
penses). The costs borne by individuals,
however, do not affect the formula for
the optimal fine. Individuals properly
take these costs into account, because
they bear them.41

7. Level of Activity

We have been assuming that the sole
decision that an individual makes is
whether to act in a way that causes

41 The points developed in this section were
first presented in Polinsky and Shavell (1992), al-
though early writers on enforcement theory—in-
cluding Becier (1968, p. 192) and Stigler (1970, p.
533)—recognized that sanctions should reflect en-
forcement costs.



Polinsky and Shavell: The Economic Theory of Public Enforcement of Law 59

harm when engaging in some activity.
In many contexts, however, an individ-
ual also makes a choice about his activ-
ity level—that is, not only does he
choose whether to commit a harmful act
while engaging in an activity, he also
chooses whether to engage in that activ-
ity, or, more generally, at what level to
do so. For example, in addition to de-
ciding how .to behave when driving
(whether to speed, whether to exercise
care in changing lanes), an individual
also chooses how many miles to drive;
the number of miles driven is the indi-
vidual’s level of activity. Similarly, not
only does a firm decide how to conduct
its operations during production (for
example, whether to pollute), it also
chooses its level of production; the
output of the firm is its level of activity.

The socially optimal activity level is
such that the individual’s marginal util-
ity from the activity just equals the mar-
ginal expected harm caused by the ac-
tivity. Thus, the optimal number of
miles driven is the level at which the
marginal utility of driving an extra mile
just equals the marginal expected harm
per mile driven. The determination of
the optimal level of activity presumes
that individuals act optimally when en-
gaging in the activity—for example, that
they drive with appropriate care.42

Will parties’ choices about their activ-

42We can sketch how the basic model we dis-
cussed in Sections 2-4 can be modified to take
into account the activity level. Let u(x) be the util-
ity a person obtains from enga ing in an activity at
level x (such as driving to x different destinations).
Assume also that when a person engages in the
activity, he can commit a harmful act (exceed the
speed limit by 10 mph) which generates a gain to
him of g (time saved in reaching each destination)
and increases harm (per destination) from h; to
he. If it is optimal for the person not to commit
the harmful act when engaging in the activity (that
is, if g <hg—hy), the optimal x is determined by
w'(x) = hy. If, however, it is optimal for the per-
son to commit the harmful act when engaging in
the activity (because g > hg—h;), then the opti-
mal x is determined by u’(x) + g = hq.

ity levels be socially correct under the
two major forms of liability? The answer
is that under strict liability, their choices
about activity levels will be correct, but
under fault-based liability, they will par-
ticipate in activities to a socially exces-
sive extent. Under strict liability, parties
will choose the optimal level of activity
because they will pay for all harm done.
They will choose the optimal number of
miles to drive because they will pay for
all harm per mile driven. Under fault-
based liability, however, parties gener-
ally do not pay for the harm they cause
because, as we have discussed, they will
usually behave so as not to be found at
fault. Consequently, when deciding on
their level of activity, they will choose an
excessive level. They will not take into
account the harm that each additional
mile of driving causes, and therefore
they will drive too much.

The interpretation of the preceding
points in relation to firms is that under
strict liability, the product price will re-
flect the expected harm caused by pro-
duction, so that the price will include
the full social cost of production. Hence,
the amount purchased, and thus the
level of production, will tend to be so-
cially optimal. However, under fault-based
liability, the product price will not re-
flect harm, but only the cost of precau-
tions; thus, the amount sold, and the
level of production, will be excessive.43

The tendency of parties to choose an
excessive level of activity under fault-
based liability, but not under strict liabil-
ity, constitutes a fundamental advantage
of strict liability. This advantage, note, is
stronger the greater is the harm engen-
dered by engaging in the activity (given
that behavior is optimal when engaging

43 Qur discussion here about activity-level con-
siderations in the context of public enforcement
closely parallels the analysis of activity-level issues
in the context of tort liability. See generally Sha-
vell (1980) and Polinsky (1980b).
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in the activity). Thus, for activities for
which expected harm is likely to be sub-
stantial, the disadvantage of fault-based
liability will be significant.

We conclude with two observations
about the interpretation of the point of
this section. First, safety regulations
and other regulatory requirements are
often framed as standards of care that
have to be met, but which, if met, free
the regulated party from penalties.
Hence, regulations of this character are
subject to the criticism that they lead to
excessive levels of the regulated activ-
ity. Making parties strictly liable for
harm would be superior to safety regu-
lation with respect to inducing socially
correct activity levels.

Second, the advantage of strict liabil-
ity over fault-based liability applies to
any dimension of behavior which affects
expected harm but which is not in-
cluded in the definition of fault. For ex-
ample, suppose that pollution damage
depends both on whether a scrubber is
installed as well as on the degree of
care with which it is cleaned. Because
the existence of a scrubber is easy to
verify, but whether it is properly
cleaned may not be, a fault-based sys-
tem of liability might, of necessity, re-
flect only the first dimension of behav-
ior. Consequently, the injurer will have
a socially inadequate incentive to clean
the scrubber under fault-based liability.
This problem does not arise under strict
liability because the injurer has to pay
for harm regardless of its cause.44

8. Errors

Errors of the two classic types can oc-
cur in public enforcement of law. First,

44The advantage of strict liability over fault-
based liability with respect to activity-level consid-
erations is an example of the Yoint of this para-
Era]i)h. An injurer’s activity level is a dimension of

is behavior that affects expected harm but is not
included in the definition of fault.

an individual who should be found li-
able might mistakenly not be found li-
able—a Type I error. Second, an indi-
vidual who should not be found liable
might mistakenly be found liable—a
Type II error. For an individual who
has been detected, let:

€1 = the probability that an individual
who should be liable is mistakenly
found not liable (a Type I error);
and

€2 = the probability that an individual
who should not be liable is mis-
takenly found liable (a Type II
error).

For example, suppose police randomly
monitor drivers by stopping them and
administering a blood alcohol test. The
test might understate the amount of al-
cohol in the driver’s blood and result in a
Type I error, or might overstate the
amount and lead to a Type II error.

We initially consider the effect of
mistake assuming that liability is strict,
the sanction is a fine, and individuals
are risk neutral. Given the probability
of detection p and the chances of Type
I and Type II errors, an individual will
commit the wrongful act if and only if
his gain net of his expected fine if he
does commit it exceeds what he bears if
he does not commit it:

g-p(—-e)f > —peyf,
or,equivalently,ifandonlyif4>

g>(1-e1—epf. (11)

Note initially that both types of error
reduce deterrence: the right-hand side of
(11) is declining in both €1 and €. The
first type of error diminishes deterrence
because it lowers the expected fine if an
individual violates the law. The second
type of error, mistaken liability, also

(10)

45 We assume that 1 — € — €5 > 0, so that the
probability that a guilty person will be found li-
able, 1 — €, exceeds the probability that an inno-
cent person will be found liable, €.
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lowers deterrence because it reduces the
difference between the expected fine
from violating the law and not violating
it. In other words, the greater is €3, the
smaller the increase in the expected
fine if one violates the law, making a
violation less costly to the individual.46

Because mistakes dilute deterrence,
they tend to reduce social welfare. Spe-
cifically, to achieve any level of deter-
rence, it may be necessary to raise the
probability of detection or a costly sanc-
tion to offset the effect of errors. It
should also be noted that, were one to
take into account an individual’s deci-
sion whether to engage in an activity
(like driving), Type II errors have the
additional effect of discouraging socially
desirable participation in the activity.

Now consider the optimal choice of
the fine. If the probability of detection
is fixed, the dilution in deterrence
caused by errors requires a higher fine
to restore deterrence, so the optimal
fine is higher.4” If both the probability
and the fine are policy instruments, the
optimal fine remains maximal despite
mistakes. The explanation is essentially
that used previously: If the fine f were
less than maximal, then f could be
raised and the probability p lowered so
as to keep deterrence constant, but
saving enforcement costs.

If individuals are risk averse, how-
ever, the possibility of mistakes does af-
fect the optimal fine. As we emphasized
in Section 4, the optimal fine generally
is less than maximal when individuals
are risk averse—lowering the fine re-
duces the bearing of risk. Introducing
the possibility of mistakes may increase
the desirability of lowering the fine be-
cause, due to Type II errors, individuals

46 This point was first emphasized by Png (1986).

47 Specifically, to achieve first-best behavior, it
must be that (1 — €, — €5)pf=h, which implies
that f must be higher the greater are either of the
errors, €; or €. ‘

who do not violate the law are subject
to the risk of having to pay a fine. In-
deed, because the number of persons
who do not violate the law often would
far exceed the number who do, the de-
sire to avoid imposing risk on the for-
mer group can lead to a substantial
reduction in the optimal fine.48

The possibility of mistakes generally
affects the optimal probability of detec-
tion. On one hand, the deterrence-di-
luting effects of mistakes means, as we
noted, that a higher probability of de-
tection may be needed to achieve any
given level of deterrence, tending to
raise the optimal expenditure on en-
forcement. On the other hand, mistakes
effectively reduce the productivity of
enforcement expenditures (by a factor
of 1 — &1 — &), thereby making en-
forcement more costly and tending to
reduce the optimal expenditure on en-
forcement. Either of these effects could
dominate and lead to an optimal prob-
ability of detection that is higher or
lower than in the absence of mistakes.4

Next, consider imprisonment and
mistake. As in the case of fines, mis-
takes of both type dilute the deterrent
effects of imprisonment. Additionally,
the optimal imprisonment term is maxi-
mal if individuals are risk neutral or risk
averse in imprisonment, but is generally
not maximal if they are risk preferring
in imprisonment.5%

48 Building on Polinsky and Shavell (1979), Mi-
chael K. Block and Joseph Gregory Sidak (1980,
pp. 1135-39) emphasize the desir;gility of lower-
ing sanctions when there are mistakes and injurers
are risk averse.

49 Regardless of how the optimal probability is
affectec%, it can be demonstrated that mistakes re-
duce the optimal level of deterrence (that is, lower
%). The explanation is that, because the optimal

ine is maximal, the only way to alter deterrence is

by changing the probability of detection. And be-
cause mistakes reduce the productivity of enforce-
ment expenditures, it is not worth accomplishing
as much deterrence.

50 That the optimal term remains maximal if in-
dividuals are risEl’c neutral or risk averse might seem
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We have not yet commented on fault-
based liability. Here, an important im-
plication of mistake is that some indi-
viduals will bear sanctions even if they
comply with the fault standard. Hence,
the results regarding the optimal prob-
ability of detection and the sanction un-
der strict liability apply to some extent
under fault-based liability as well.
Moreover, individuals will often have a
motive to take excessive precautions in
order to reduce the chance of erroneously
being found at fault.5!

Finally, observe that, although we
have treated the probabilities of error
as fixed, they can be influenced by pol-
icy choices. For example, prosecutorial
resources can be increased in order to
reduce the probability of a Type I error,
or the standard of proof can be raised to
reduce the chance of a Type II error
(although this presumably increases
Type I errors). Because the reduction
of both types of error increases deter-
rence, expenditures made to reduce
errors may be socially beneficial .52

9. General Enforcement

In many settings, enforcement may
be said to be general in the sense that
several different types of violations may
be detected by an enforcement agent’s
activity. For example, a police officer
waiting at the roadside may notice a
driver who litters as well as a driver

who goes through a red light or speeds;

surprising because one might expect that the
presence of Type II errors would result in a lower
ofptimal term. But the usual argument still applies:
If the term were not maximal, it could be raised
and the probability of detection could be lowered
at least proportionally without sacrificing deter-
rence. Hence, the aggregate amount of jail time
served by individuals who do not commit the
harmful act would remain the same or fall, and
enforcement expenditures would fall for sure.

51 This point was first emphasized by Richard
Craswell and John E. Calfee (1986).

52 On the value of accuracy in adjudication, see
Kaplow and Shavell (1994a).

or a tax auditor may detect a variety of
infractions when he examines a tax re-
turn. To investigate such situations,
suppose that a single probability of de-
tection applies to all harmful acts, re-
gardless of the magnitude of the harm.53
(The contrasting assumption is that en-
forcement is specific, meaning that the
probability is chosen independently for
each type of harmful act.)

The main point that we want to make
is that in contexts in which enforcement
is general, the optimal sanction rises
with the severity of the harm and is
maximal only for relatively high harms.
To see this, assume that liability is
strict, the sanction is a fine, and injur-
ers are risk neutral. Let f(h) be the fine
given harm h. Then, for any general
probability of detection p, the optimal
fine schedule is

fx(h) =h/p, (12)

provided that h/p does not exceed the
maximal fine fn; if h/p is not feasible, the
optimal fine is maximal. This schedule is
obviously optimal given p because it im-
plies that the expected fine equals harm,
thereby inducing first-best behavior,
whenever that is possible.

The question remains whether it
would be desirable to lower p and raise
fines to the maximal level for the low-
harm acts for which f#(h) is less than
maximal. The answer is that if p is re-
duced for the relatively low-harm acts
(and the fine raised for them), then p—
being general—is also reduced for the
high-harm acts for which the fine is al-
ready maximal, resulting in lower deter-
rence of these acts. The decline in de-
terrence of high-harm acts may cause a
greater social loss than the savings in

531t will be clear that the main point developed
in this section does not depend on the assumption
that the same probability applies to all acts. The
only requirement is that the probabilities for dif-
ferent acts are linked, each a Function of the same
enforcement expenditure.
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enforcement costs from lowering p. To
express this point differently, p must be
sufficiently high to avoid significant un-
derdeterrence of high-harm acts (for
which fines are maximal). But since this
p also applies to less harmful acts, the
fines for them do not need to be maximal
in order to deter them appropriately.5

The result that, when enforcement is
general, sanctions should rise with the
severity of harm up to a maximum also
holds if the sanction is imprisonment
and if liability is fault-based. The un-
derlying reasoning is the same as that
given above.55

10. Marginal Deterrence

In many circumstances, an individual
may consider which of several harmful
acts to commit, for example, whether to
release only a small amount of a pollut-
ant into a river or a large amount, or
whether only to kidnap a person or also
to kill him. In such contexts, the threat
of sanctions plays a role in addition to
the usual one of deterring individuals
from committing harmful acts: for indi-
viduals who are not deterred, expected
sanctions influence which harmful acts
individuals choose to commit. Notably,
such individuals will have a reason to
commit less harmful rather than more
harmful acts if expected sanctions rise
with harm. Deterrence of a more harm-
ful act because its expected sanction ex-
ceeds that for a less harmful act is
sometimes referred to as marginal
deterrence .56

54 Note that if p could be varied independently
for a low-harm act and for a high-harm act—that
is, if enforcement is specific rather than general—
then it would be desirable to lower p and raise the
fine for alow-harm act if the fine for it were less
than maximal. .

55 The basic point of this section was first made
in Shavell (1991b); see also Mookherjee and Png
(1992) for a closely related analysis.

56 The notion of marginal geterrence was re-
marked upon in some of the earliest writin
on enforcement; see Beccaria (1767, p. 32) an

Other things being equal, it is socially
desirable that enforcement policy cre-
ates marginal deterrence, so that those
who are not deterred from committing
harmful acts have a reason to moderate
the amount of harm that they cause.
This suggests that sanctions should rise
with the magnitude of harm and, there-
fore, that most sanctions should be less
than maximal. However, fostering mar-
ginal deterrence may conflict with
achieving deterrence generally: for the
schedule of sanctions to rise steeply
enough to accomplish marginal deter-
rence, sanctions for less harmful acts
may have to be so low that individuals
are not deterred from committing some
harmful act.57

Two additional observations should
be made about marginal deterrence.
First, marginal deterrence can be pro-
moted by increasing the probability of
detection as well as the magnitude of
sanctions. For example, kidnappers can
be deterred more from killing their vic-
tims if greater police resources are de-
voted to apprehending kidnappers who
murder their victims than to those who
do not. (Note, though, that in circum-
stances in which enforcement is gen-
eral, the probability of detection cannot
be independently altered for acts that
cause different degrees of harm.) Sec-
ond, marginal deterrence is naturally
accomplished if the expected sanction
equals harm for all levels of harm; for if
a person is paying for harm done, he
will have to pay appropriately more if
he does greater harm. Thus, for in-
stance, if a polluter’s expected fine
would rise from $100 to $500 if he dumps
five gallons instead of one gallon of waste

Bentham (1789, p. 171). The term “marginal de-
terrence” apparently was first used by Stigler
(1970).

57For formal treatments of marginal deter-
rence, see Shavell (1992), Louis Wilde (1992), and
Mookherjee and Png (1994).
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into a lake, where each gallon causes
$100 of harm, his marginal incentives to
pollute will be correct.58

11. Principal-Agent Relationship

Although we have assumed that an in-
jurer is a single actor, in fact the injurer
is often a principal and the principal’s
agent. For example, the principal could
be a firm and the agent an employee; or
the principal could be a contractor and
the agent a subcontractor.

When harm is caused by the behavior
of principals and agents, many of our
conclusions carry over to the sanction-
ing of principals. For example, given
the probability of detection p, it is opti-
mal for a risk-neutral principal to face a
fine of h/p. Then the expected fine is
equal to harm done, so the principal
will in effect be in the same position
vis-a-vis his agent as society is vis-a-vis
a single potential violator of law. Conse-
quently, the principal will behave so-
cially optimally in controlling his agents,
and in particular will contract with
them and monitor them in ways that
will give the agents socially appropriate
incentives to reduce harm.5°

A question about enforcement that

58 As we emphasized in Section 4, however, it
often is desirable for society to tolerate some un-
derdeterrence in order to save enforcement costs,
in which case expected sanctions will be less than
harm. Then, consideration of marginal deterrence
alters the structure of sanctions that would other-
wise be best.

59 There is relatively little literature on the
question of optimal enforcement when injurers
are principals and agents. Harry A. Newman and
David W. Wright (1990) study the optimal mone-
tary sanction to impose on a risk-neutral principal
when liability is strict and is imposed E)r sure;
they show that it equals harm. Jennifer A. Arlen
(1994) examines the effect of sanctions on corpo-
rations’ incentives to monitor their employees, and
she emphasizes the possibility that corporations
may have perverse incentives not to monitor if
they would become liable as a result of their dis-
covering and reporting employee violations. Also,
Shavell (1997b) finds that optimal sanctions on
corporations could be above or below harm when
employee assets are less than harm.

arises when there are principals and
agents is how to allocate financial sanc-
tions between them. First observe that
the particular allocation of sanctions
may not matter when, as would be the
natural presumption, the principal and
the agent can reallocate sanctions
through their own contract. For exam-
ple, if the agent finds that he faces a
large fine but is more risk averse than
the principal, the principal can assume
it; conversely, if the fine would be im-
posed on the principal, he can bear that
risk and not impose an internal sanction
on the agent. Thus, the post-contract
penalties that the agent suffers may
not be affected by the particular divi-
sion of sanctions initially selected by
the enforcement authority.

The allocation of monetary sanctions
between principals and agents would
matter, however, if some allocations al-
low the pair to reduce their total bur-
den. An important example is when a
fine is imposed only on the agent and
he is unable to pay it because his assets
are less than the fine.5% Then he and the
principal (who often would have higher
assets) would jointly escape part of the
fine, diluting deterrence. The fine
therefore should be imposed on the
principal rather than on the agent (or at
least the part of the fine that the agent
cannot pay).

A closely related point is that the im-
position of imprisonment sanctions on
agents may be desirable when their as-
sets are less than the optimal fine, even
if the principal’s assets are sufficient to
pay the fine. The fact that an agent’s
assets are limited means that the princi-
pal may be unable to control him ade-
quately through use of contractually-de-
termined penalties, which can only be
monetary. For example, a firm may not

60 See Alan O. Sykes (1981) and Lewis A. Korn-
hauser (1982).
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be able, despite the threat of salary re-
duction or dismissal, to induce its em-
ployees never to rig bids. In such cir-
cumstances, it may be socially valuable
to use the threat of personal criminal
liability and a jail sentence to better
control agents” misconduct.b!

12. Settlements

We have thus far assumed that when
an injurer who should be found liable is
discovered, he will be sanctioned in
some automatic fashion. In practice,
however, an injurer must be found li-
able in a trial, and before this occurs, it
is common for an injurer to settle in
lieu of trial. (In the criminal context,
the settlement usually takes the form of
a plea bargain, an agreement in which
the injurer pleads guilty to a reduced
charge.) Given the prevalence of settle-
ments, it is important to consider how
they affect deterrence and the optimal
system of public enforcement, and
whether settlements are socially desirable.

There are two general reasons why
parties might prefer an out-of-court set-
tlement to a trial. First, a trial is costly
to the parties in terms of time and/or
money. Second, settlements eliminate
the risks inherent in the trial outcome,
a benefit to parties who are averse to
such risks.62 These advantages of set-
tlement to the parties suggest that set-
tlement is socially valuable, but the ef-
fect of settlement on deterrence is a
complicating factor.

61 This point is discussed by Kathleen Segerson
and Tom Tietenberg (1992) and emphasized by
Polinsky and Shavell (1993).

62 These benefits of settlement are well-recog-
nized in the economic literature on civil litigation;
see the survey by Robert D. Cooter and Daniel L.
Rubinfeld (1989). For early discussions of settle-
fhent in the context of public enforcement, see
William M. Landes (1971) and Gene M. Grossman
and Michael L. Katz (1983), and more recently,
see, for example, glennifer F. Reinganum (1988),
Bruce H. Kobayashi and John R. Lott, Jr. (1992),
and Thomas J. Miceli (1996).

Specifically, settlements dilute deter-
rence: for if injurers desire to settle,
it must be because the expected disutil-
ity of sanctions is lowered for them.
However, because settlements reflect
the sanctions that would be imposed at
trial, the state may be able to offset this
settlement-related reduction in deter-
rence by increasing the level of sanctions.
If so, settlements need not compromise
the overall level of deterrence.53

Settlements may have other socially
undesirable consequences. First, they
may result in sanctions that are not as
well tailored to harmful acts as would
be true of court-determined sanctions.
For example, if injurers have private in-
formation about the harm that they
have caused, they may be able to obtain
settlements that are less than is appro-
priate, whereas trial outcomes may bet-
ter approximate the correct sanctions.
Thus, the distribution of sanctions ef-
fected through settlements may not be
as good in properly deterring injurers.
Second, settlements hinder the amplifi-
cation and development of the law
through the setting of precedents, a fac-
tor of occasional relevance. Third, set-
tlements also sometimes allow defen-
dants to keep aspects of their behavior
secret, which can reduce deterrence.
Fourth, settlements for prison terms
can result in increases in public expen-
ditures on jail if defendants are risk
averse in imprisonment.64

63 The deterrence-diluting effects of settlement
and other aspects of the social desirability of
settlement have been discussed in the private
litigation context by Polinsky and Rubinfeld
(1988), Shavell (1997a), and Kathryn E. Spier
(1997). A related discussion in the public enforce-
ment context appears in Polinsky and Rubinfeld
(1989).

64For example, suppose a defendant faces a 50
percent chance of a five-year sentence and a 50
percent chance of a fifteen-year sentence, with an
expected sentence of ten years. If he is risk averse,
he will strictly prefer a certain sentence of ten
years. This implies that if prosecutors want to
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13. Self-Reporting

We have assumed above that indi-
viduals are subject to sanctions only if
they are detected by an enforcement
agent, but in fact parties sometimes dis-
close their own violations to enforce-
ment authorities. For example, firms
often report violations of environmental
and safety regulations, individuals usu-
ally notify police of their involvement in
traffic accidents, and even criminals
occasionally turn themselves in.

We explain here why it is generally
socially desirable for the structure of
enforcement to be such as to encourage
self-reporting. Self-reporting can be
induced by lowering the sanction for in-
dividuals who disclose their own infrac-
tions. Moreover, the reward for self-re-
porting can be made small enough that
deterrence is only negligibly reduced.

To amplify, assume for simplicity that
individuals are risk neutral, and suppose
that if an individual commits a violation
and does not self-report, his expected
fine is pf. Set the fine if a violator does
self-report just below pf. Specifically,
let

f’ = fine if a violator self-reports,
and set

f'=pf-¢ (13)
where €>0 is arbitrarily small. A viola-
tor will therefore want to self-report be-
cause f’ is less than pf, but the deterrent
effect of the sanction will be (approxi-
mately) the same as if he did not self-re-
port. For example, suppose that the fine if
an individual does not self report is $1,000
and that the probability of detection is
10 percent, so the expected fine is $100.
If the fine for self-reporting is slightly
below $100, individuals will self-report
but deterrence will barely be reduced.

maintain deterrence, they must demand a settle-
ment of more than ten years, say twelve years,
which increases the cost of imprisonment.

Given that self-reporting can be in-
duced essentially without compromising
deterrence, why is self-reporting so-
cially advantageous? There are several
reasons. First, self-reporting lowers en-
forcement costs because, when it oc-
curs, the enforcement authority does
not have to identify and prove who the
violator was. Environmental enforcers
do not need to spend as much effort
trying to detect pollution and estab-
lishing its source if firms that pollute
report that fact.®5 Second, self-report-
ing reduces risk, and thus is advanta-
geous if injurers are risk averse. Drivers
bear less risk because they know that if
they cause an accident, they will be led
to report this to the police and suffer a
lower and certain sanction, rather than
face a substantially higher sanction (for hit
and run driving) imposed only with some
probability. Third, self-reporting may
allow harm to be mitigated. Early iden-
tification of a toxic leak will facilitate its
containment and clean-up.66

14. Repeat Offenders

In practice, the law often sanctions
repeat offenders more severely than
first-time offenders. For example, un-
der the U.S. Sentencing Commission’s
sentencing guidelines for Federal

65In some contexts, however, self-reporting will
not save enforcement costs. For exam }i)e, suppose
that a police officer waits by the roadside to spot
speeders. Then, were a driver to report that he
had sped, this would not reduce poﬁicin costs,
presuming that the officer still needs to be sta-
tioned at the roadside to watch for other speeders.
Usually, though, there would be some cost savings
as a result of self-reporting (for example, the po-
lice officer would not have to chase as many
speeders).

66 The basic theory of self-reporting in public
enforcement is developed in Kaplow and Shavell
(1994b); see also Malik (1993). Related literature
concerns the reporting of income by individuals to
tax authorities and the reporting 01?, costs by regu-
lated firms to regulatory authorities. See, for ex-
ample, Andreoni, Brian Erard, and Jonathan Fein-
stein (1998) and Jean-Jacques Latfont and Jean
Tirole (1993).
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crimes, both imprisonment terms and
criminal fines are enhanced if a defen-
dant has a prior record of offenses.
Civil money penalties also sometimes
depend on whether the defendant has a
prior record. We explain here why such
policies may be socially desirable.

Note first that sanctioning repeat of-
fenders more severely cannot be so-
cially advantageous if deterrence always
induces first-best behavior. If the sanc-
tion for polluting and causing a $1,000
harm is $1,000, then any person who
pollutes and pays $1,000 is a person
whose gain from polluting (say the sav-
ings from not installing pollution con-
trol equipment) must have exceeded
$1,000. Social welfare therefore is
higher as a result of his polluting. If
such an individual polluted and was
sanctioned in the past, that only means
that it was socially desirable for him to
have polluted previously. Raising the
sanction because of his having a record
of sanctions would overdeter him now.

Accordingly, only if deterrence is in-
adequate is it possibly desirable to con-
dition sanctions on offense history to in-
crease deterrence. But deterrence often
will be inadequate because, as we em-
phasized in Section 4, it will usually be
worthwhile for the state to tolerate
some underdeterrence in order to
reduce enforcement expenses.

Given that there is underdeterrence,
making sanctions depend on offense
history may be beneficial for two rea-
sons. First, the use of offense history
may create an additional incentive not
to violate the law: if detection of a vio-
lation implies not only an immediate
sanction, but also a higher sanction for
a future violation, an individual will be
deterred more from committing a viola-
tion presently.6” Second, making sanc-

67 There is a subtlety in demonstrating the opti-
mality of gunishing repeat offenses more severely.
Namely, if there is a problem of underdeterrence,

tions depend on offense history allows
society to take advantage of information
about the dangerousness of individuals
and the need to deter them: individuals
with offense histories may be more
likely than average to commit future
violations, which might make it desir-
able for purposes of deterrence to
impose higher sanctions on them.68

There is also an incapacitation-based
reason for making sanctions depend on
offense history. Repeat offenders are
more likely to have higher propensities
to commit violations in the future and thus
more likely to be worth incapacitating
by imprisonment.69

15. Imperfect Knowledge about the
Probability and Magnitude of Sanctions

Although we have made the simplify-
ing assumption that injurers know the
probability and magnitude of sanctions,

it is obvious that individuals frequently

have only imperfect knowledge of these
variables. They generally possess only
estimates, or more likely, subjective
probability distributions, of the prob-
ability of a sanction and its magnitude.

one might wonder why it would not be optimal to
raise the sanction to the maximum level for every
offense (meaning that repeat offenses could not be
punished more severely). It must be shown that
punishing all offenses maximally is inferior to pun-
ishing first offenses less than maximally and pun-
ishing repeat offenses more severely. See Polinsky
and Shavell (1998a) on the possible optimality of
making sanctions depend on offense %istory be-
cause of the additional deterrence that such a pol-
icy creates.

68 Note that this reason for making sanctions de-
pend on offense history is different from the first
reason: the second reason involves the assumption
that offenders are different and that the optimal
sanction for some offenders is higher than for oth-
ers; the first reason applies even if individuals are
identical. On the second, information-based rea-
son for making sanctions depend on offense his-
tory, see C. Y. Cyrus Chu, Sheng-cheng Hu, and
Ting-yuan Huang (1997), Polinsky and Rubinfeld
(1991), and Ariel Rubinstein (1979).

69We elaborate on this point in our discussion
in Section 16 of the incapacitation rationale for
use of imprisonment sanctions.
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They might not know the true prob-
ability of a sanction for several reasons:
because the enforcement authority re-
frains from publishing information
about the probability (perhaps hoping
that individuals will believe it to be
higher than it is); because the prob-
ability depends on factors that individu-
als do not fully understand (the prob-
ability of a tax audit, for example, is
influenced by a large number of consid-
erations); and because probabilities
seem to be difficult for individuals to
‘assess.”0 Also, individuals may have in-
complete knowledge of the true magni-
tudes of sanctions, particularly if sanc-
tions are not fixed by law, but are to
some degree discretionary.”!

The implications of injurers’ imper-
fect knowledge are straightforward.
First, to predict how individuals be-
have, what is relevant, of course, is not
the actual probability and magnitude of
a sanction, but the perceived levels or
distributions of these variables.

Second, to determine the optimal
probability and magnitude of sanctions,
account must be taken of the relation-
ship between the actual and the per-
ceived values. For example, suppose
that there is a delay of at least a year
before individuals fully comprehend a
change in the probability of enforce-
ment. Then if enforcement resources
are increased so as to make the prob-
ability, say, 15 percent rather than 10
percent, there might not be a signifi-
cant increase in deterrence for some
time, making such an investment less

70 On difficulties that individuals have in evalu-
ating and using probabilities, see Daniel Kahne-
man, Paul Slovic, and Amos Tversky (1982).

71In addition, individuals could have imperfect
information about the prevailing standard of liabil-
ity, not being sure wﬁether it is strict or fault-
based. This type of mistake, about a discrete
issue, seems less likely to be significant than
errors in assessing the probability and magnitude
of sanctions.

worthwhile.” Or, for instance, suppose
that the sanction for some act, such as
robbery, can vary (say from one month
of jail time to ten years), and that indi-
viduals’ perceptions are quite rough,
not based on true averages, but rather
on the possible range. Then increasing
the average sentence might have very
little effect on deterrence, in contrast
to increasing the probability of appre-
hension. The processes through which
individuals formulate probabilities of
sanctions and their magnitudes are im-
portant, therefore, to determining how
deterrence functions and to optimal
policy.7

16. Incapacitation

Our discussion of public enforcement
has presumed that the threat of sanc-
tions reduces harm by discouraging in-
dividuals from causing harm—that is,
by deterring them. However, a different
way for society to reduce harm is by im-
posing sanctions that remove parties
from positions in which they are able to
cause harm—that is, by incapacitating
them. Imprisonment is the primary in-
capacitative sanction, although there
are other examples: individuals can lose
their drivers licenses, preventing them
from doing harm while driving; busi-
nesses can lose their right to operate in
certain domains, and the like. We focus

72 Similarly, suppose that individuals treat all
Frobabilities of enforcement that are low, say be-
ow 1 percent, as if they were probabilities of 1
percent, because it is not possible for individuals
to make discriminations finer than 1 percent.
Then if the actual probability is 1/2 percent,
s%ending more on enfgrcement to make the prob-
ability 1 percent would not be beneficial because
deterrence would not increase.

73 Bebchuk and Kaplow (1992) consider imper-
fect information about the probability of sanctions
and emphasize that maximal sanctions may not be
socially desirable. See also Kaplow (1990a), which
takes into account learning about whether acts are
subject to sanctions, and Raaj K. Sah (1991),
which focuses on the process by which individuals
form perceptions of the probability of detection.
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here on imprisonment, but what we
say applies to incapacitative sanctions
generally.

To better understand public enforce-
ment when sanctions are incapacitative,
suppose that the sole function of sanc-
tions is to incapacitate; that is, assume
for simplicity that sanctions do not de-
ter. (For instance, deterrence might not
occur if, given the relevant range of the
probabilities and magnitudes of the
sanctions, individuals’ gains from harm-
ful acts exceed the expected sanctions.)
We assume that the social goal is as be-
fore, to maximize gains from acts less
harm, and less the costs of enforcement
and sanctions, including the costs of
keeping individuals in prison.

The optimal sanction to impose on an
individual who is apprehended is deter-
mined by comparing the expected harm,
net of gains, he would cause if not in
prison to the private and public costs of
imprisonment. If the expected net harm
exceeds the costs of imprisonment, he
should be put in prison and kept there
as long as this condition holds. Thus,
the optimal sanction as a function of ex-
pected net harm is zero up to a thresh-
old—the point at which expected net
harm equals the costs of imprison-
ment—and then rises discontinuously to
the length of time during which the
person’s net expected harm exceeds im-
prisonment costs. Jail should only be
used to incapacitate individuals whose
net harm is relatively high.

Two points about the incapacitative
rationale are important to note. First,
there is evidence suggesting that the ex-
pected harm caused by individuals de-
clines with their age.” Thus, from the
incapacitative standpoint, it often will
be desirable to release older prisoners

74See, for example, Wilson and Herrnstein
(1985, pp. 126-47) and U.S. Department of Jus-
tice (1997a, p. 371, Table 4.4; pp. 378-79, Table
4.7).

from jail. Second, as a matter of logic,
the incapacitative rationale might imply
that a person should be put in jail even
if he has not committed a crime—if his
danger to society makes incapacitating
him worthwhile. This would be true, for
example, if there were some accurate
way to predict a person’s dangerousness
independently of his actual behavior. In
practice, however, the fact that a person
has committed a harmful act may be the
best basis for predicting his future be-
havior, in which case the incapacitation
rationale would imply that a jail term
should be imposed only if the individual
has committed an especially harmful
act. '

The optimal probability of detection
is determined by a straightforward trade-
off. The higher the probability, the greater
the number of individuals who will be
incapacitated, resulting in social gains
equal to the difference between the in-
dividuals” expected net harm and the cost
of their incapacitation. But the higher the
probability, the higher are enforcement
costs. At some point, it is optimal to stop
raising the probability, when the mar-
ginal social gains just equal the marginal
cost of raising the probability.

Last, we briefly comment on the rela-
tionship between the nature of optimal
enforcement when incapacitation is the
goal versus when deterrence is the goal.
First, when incapacitation is the goal,
the optimal magnitude of the sanction
is independent of the probability of ap-
prehension. In contrast, when deter-
rence is the goal, the optimal sanction
depends on the probability—the sanc-
tion generally is higher the lower the
probability. Second, when incapacita-
tion is the goal, the probability and
magnitude of sanctions are independent
of the ability to deter. Thus, for exam-
ple, if this ability is limited (as, for in-
stance, with the enraged), a low ex-
pected sanction may be optimal under
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the deterrence rationale, but a high ex-
pected sanction still might be called for
to incapacitate.”

17. Summary

In this section we summarize the
main points of our article:

(a) When the probability of detection
of a harmful act is taken as fixed, the
optimal fine is the harm divided by the
probability of detection, for this results
in an expected fine equal to the harm.
However, costs incurred by the public
in collecting the fine should be added
to this benchmark level of the fine, and
risk aversion of injurers should usually
lower the level of the fine.

(b) When the probability of detection
can be varied for a harmful act, high
sanctions may be optimal, for this al-
lows a relatively low probability to be
employed and thereby saves enforce-
ment costs. Indeed, the optimal fine is
maximal for this reason if individuals
are risk neutral in wealth, and the opti-
mal imprisonment term is maximal if in-
dividuals are risk neutral or risk averse
in imprisonment. More realistically, op-
timal sanctions generally are not maxi-
mal when individuals are risk averse in
wealth or risk preferring in imprison-
ment (as well as for other reasons?6), al-
though the motive to set sanctions at
relatively high levels in order to reduce
enforcement costs still applies.

(c) Optimal enforcement tends to be

75 See Shavell (1987a) for a theoretical examina-
tion of optimal incapacitation fPolicy; Isaac Ehrlich
(1981, pp. 315-16, 319-21) for a model used to
estimate the relative importance of incapacitation
and deterrence; and Steven D. Levitt (1998) for
an empirical study of incapacitation and deter-
rence. Economists have paid much less attention
to incapacitation than to deterrence, despite the
significance of the incapacitation rationale in
criminal law enforcement.

76 For example, as seen in Section 9, if en-
forcement is general rather than specific, optimal
fanctions are not maximal when harm is relatively
ow.

characterized by some degree of under-
deterrence relative to first-best behav-
ior, because allowing some underdeter-
rence conserves enforcement resources.
More precisely, by lowering the prob-
ability of detection from a level that
would lead to first-best behavior, the
state reduces enforcement costs, and al-
though more individuals commit the
harmful act, these individuals do not cause
social welfare to decline substantially
because their gains are approximately
equal to the harm.

(d) The use of fines should be ex-
hausted before resort is made to the
costlier sanction of imprisonment.

(e) An advantage of fault-based liabil-
ity over strict liability is that sanctions
that are costly to impose—imprison-
ment, and fines when individuals are
risk averse—are imposed less often. Un-
der fault-based liability, injurers gener-
ally are induced (in the absence of mis-
takes) to obey fault standards, and
therefore ordinarily do not bear sanc-
tions. Under strict liability, however, in-
jurers are sanctioned whenever they are
caught.

(f) An advantage of strict liability
over fault-based liability is that the for-
mer is easier to apply. Another advan-
tage is that injurers’ activity-level deci-
sions generally will be better. Under
strict liability, injurers’ activity levels
will tend to be optimal, because injur-
ers will pay for the harm that they
cause. But under fault-based liability,
their activity levels will tend to be ex-
cessive because they generally will not
pay for the harm that they cause (due to
their being led to behave without fault).

- 18. Theory versus Practice

Having reviewed the economic theory
of public enforcement of law, we briefly
comment on the relationship between
optimal enforcement and enforcement
in practice.



Polinsky and Shavell: The Economic Theory of Public Enforcement of Law 71

First observe that important features
of actual public enforcement are con-
gruent, at least in a broad sense, with
what is theoretically desirable. Obvi-
ously, and significantly, public enforce-
ment is often characterized by low
probabilities of detection. This is true
for many criminal acts, and also is fre-
quently the case in other spheres of
public enforcement, such as traffic con-
trol and tax collection.”” That probabilities
of detection are low undoubtedly re-
flects the cost of raising the probability,
a central factor in our discussion.

Corresponding to the low prob-
abilities of detection are relatively high
sanctions, often exceeding harm. For
example, it seems that the sentence for
theft typically outweighs the harm from
that act, that the penalty for double
parking frequently surpasses the result-
ing congestion costs, and that the sanc-
tion for tax evasion tends to exceed the
social losses thereby created. Sanctions
that are substantially in excess of harm
are needed for proper deterrence when
the probabilities of enforcement are
significantly less than one, as they are
in these examples.

Additionally, the magnitudes of sanc-
tions tend to increase with the severity
of harms. This is so in criminal law,
where, for example, punishment for
theft is less than that for rape or for
murder. In safety and health regulation,
sanctions generally rise with the actual
or the expected level of harm, and simi-
larly in other areas of enforcement. For
various reasons, including general en-

77TU.S. Department of Justice (1997b, p. 205,
Table 25) inSicates, for example, that the likeli-
hood of arrest was 13.8 percent for burglary, 14.0
percent for automobile tﬁeft, and 16.5 percent for
arson. Donald S. Kenkel (1993, p. 145) estimates
that the probability of arrest for drunk driving is
“only about .003.” And according to Andreoni,
Erard, and Feinstein (1998, p. 820), the audit
rate for individual tax returns was 1.7 percent in
1995.

forcement and marginal deterrence, this
basic relationship between sanctions and
harm makes sense.

It also seems that the theory of opti-
mal enforcement helps to explain why
society uses the sanction of imprison-
ment when it does—for the category of
harmful acts labeled criminal, notably,
for theft, robbery, rape, murder, and so
forth.78 Because such acts often are de-
tected with a low probability, frequently
yield significant benefits to those who
commit them, and also cause substantial
harm, the magnitudes of penalties that
would be desirable are high. If these
penalties were solely monetary, they
often would exceed the assets of indi-
viduals who might commit the acts. This
point is strongly reinforced by the ob-
servation that individuals who commit
crimes tend to have very low assets.”
Imprisonment  sanctions, therefore,
usually will be required to maintain a
tolerable level of deterrence of acts
classified as criminal. The use of impris-
onment sanctions also makes sense in
view of their incapacitative function:
crimes cause substantial harm and are
difficult to deter (for the reason we
just emphasized, as well as others), so
that it often will be desirable to inca-
pacitate individuals who have committed
them.

Note, too, that the standard of liabil-
ity when imprisonment sanctions are
imposed is fault-based—imprisonment is
premised on an evaluation of the char-
acter of wrongdoing, not merely because
harm is done. This is socially desirable
because, as we stressed, fault-based

78 See generally Posner (1985, pp. 1201-05) and
Shavell (1985, pp- 1236-41).

79 For exampl%, in U.S. Department of Justice
(1988, p. 35) it is reported that “the average in-
mate was at the poverty level before entering jail”
and in U.S. Department of Justice (1998, p. 4) it is
stated that almost half of jail inmates reported in-
comes of less than $600 a month in the month
before their most recent arrest.
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liability reduces the use of socially
costly sanctions.80

Although actual public enforcement
is consistent in many respects with the
theory of optimal enforcement, actual
enforcement also appears to deviate in
various ways from what is theoretically
desirable. We note two discrepancies of
general importance. First, substantial
enforcement costs could be saved with-
out sacrificing deterrence by reducing
enforcement effort and simultaneously
raising fines. This is possible in many
enforcement contexts because fines are
presently very low relative to the assets
of violators. For example, the fines for
most parking violations are less than
$50, penalties for underpayment of in-
come taxes are typically on the order of
20 percent of the amount not paid, and
fines for corporate violations of health
and safety regulations are frequently
minuscule in relation to corporate as-
sets. In such areas of enforcement, there-
fore, fines could readily be, say, doubled
and enforcement costs reduced signifi-
cantly, while maintaining deterrence at
present levels.

Not only can present levels of deter-
rence be achieved more cheaply, it also
appears that these levels are often too
low. This is a reasonable supposition
given the limited use of fines that we
just noted and the low probabilities of
their application. For example, the
probability of a tax audit averages only
1.7 percent; when combined with the
modest penalties for underpayment,
one would predict substantial tax avoid-
ance.8! Evidence also suggests that the

80 There are many other public enforcement
practices that are consistent with enforcement
theory. For example, repeat offenders are often
sanctioned more severely than first-time offend-
ers, and individuals who report their own viola-
tions are often given a reduced penalty.

81In 1995 the audit rate for individual returns
was 1.7 percent, as noted above, and the civil pen-
alty for underpayment of taxes ordinarily is calcu-

expected fine for driving while intoxi-
cated is on the order of one-quarter of
the expected harm caused by such be-
havior,82 and that total monetary sanc-
tions imposed on corporations equal on
average only 33 percent of the harms
caused.83 Given the ample opportuni-
ties that exist for augmenting penalties,
as well as the possible desirability of in-
creasing enforcement effort, society prob-
ably should raise levels of deterrence in
many areas of enforcement.

19. Future Research

Although a significant body of re-
search already has accumulated con-
cerning public enforcement of law,
there are several lines of inquiry that
we feel merit further development, and
in conclusion we comment on some of
them here.

(a) The behavior and compensation of
enforcement agents have not been ex-
amined in this article, but this topic
is important and should be studied for
two reasons. First, the incentives of

lated as 20 percent of the underpayment that re-
sults from wrongful conduct (sucE as substantially
misstating a valuation). See Andreoni, Erard, and
Feinstein (1998, p. 820). Thus, for every dollar of
underpayment, tﬁe expected payment, including
the underpayment and the civil penalty, is only
$0.0204 (= .017 x $1.20).

82 See Kenkel (1993, p. 145). The expected fine
is $12.82 and the expected harm is $47.77 (both in
1986 dollars). While the latter number may seem
low, keep in mind that it is the product of the

robability that a harm will occur as a result of
grunken driving, and the level of harm if harm
does occur. (To properly determine whether dan-
Eerous driving is underdeterred, one also would

ave to take into account the threat of liability
from private suits brought by accident victims. But
the deterrent effect of such suits will be dulled to
the extent that drivers do not have sufficient assets
to an for the harms suffered by accident victims,
or have liability insurance and therefore only par-
tialgy bear the financial consequences of a lawsuit.)

83See Mark A. Cohen (1989, pp. 617-18, 658).
Cohen notes, however, that he did not take into
account other sanctions imposed on corporate
criminals, including restitution, civil penalties, and
private tort suits.
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enforcement agents to discover viola-
tions is affected by the structure of
their payments (notably, whether they
are rewarded for finding more viola-
tions). Second, enforcement agents may
be corrupted: they may accept bribes,
or demand payments, in exchange for
not reporting violations. Corruption
tends to reduce deterrence, and there-
fore its presence obviously will affect the
theory of optimal law enforcement.84

(b) We also have not discussed social
norms as a general alternative to law
enforcement in channeling individuals’
behavior. By a social norm, we mean a
rule of behavior (for example, that peo-
ple should not litter or should not dis-
criminate on the basis of race) whose
violation may have the following conse-
quences: the violator may experience an
internal sanction (guilt, remorse); oth-
ers may impose on the violator external,
extra-legal social sanctions (gossip, os-
tracism); and others may experience
utility or disutility from punishment of
the violator. There is an emerging lit-
erature on social norms that seems
worth amplifying because of the influ-
ence that social norms have on behav-
ior, because of their role as a substitute
for and supplement to formal laws, and
also because of the possibility that laws
themselves might influence social norms.85

(c) The actions of private parties to
prevent crime (for example, the use of
locks, the carrying of weapons, the hir-
ing of private police) have not been
considered above but obviously are im-
portant and need to be integrated with
the theory of public enforcement. Nota-

84 Some research has been undertaken on en-
forcers’ incentives and the problem of corruption.
See, for example, Becker and Stigler (1974),
Mookherjee and Png (1995), Roger Bowles and
Nuno Garoupa (1997), and Polinsky and Shavell
(1999b).

85 See, for example, University of Pennsylvania
Law Review (1996), Posner (1997), and Richard
H. McAdams (1997, pp. 343-54).

bly, private effort to reduce crime can
serve, at least to some extent, as a sub-
stitute for public effort; moreover,
sometimes private effort is more effi-
cient than public effort (citizens may
know better where to put locks) and
other times is less efficient (public
authorities may know better how to as-
sign police). The optimal coordination
of private and public efforts to reduce
crime needs to be examined.86

(d) Empirical work on law enforce-
ment is strongly needed to better mea-
sure the deterrent effects of sanctions,
especially to separate the influence of
the magnitude of sanctions from their
probability of application. Additionally,
when the sanction is imprisonment, the
effects of deterrence need to be distin-
guished from those of incapacitation. It
also is of some interest to investigate
public policy alternatives to law en-
forcement to reduce crime, such as job
training programs and related social
investment.87
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