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1. Introduction

. Gary Becker (1968) argued that society can economize on enforcement resources by
reducing the probability of apprehension while increasing sanctions, thereby main-
taining the same deterrent effect at reduced cost. The implication is that optimal
sanctions are maximal. This insight has been explored and qualified in a variety of
subsequent work.!

This paper considers the implications for optimal enforcement policy of the pos-
sibility that individuals are not all equally easy to apprehend. Upon reflection, it
seems clear that the probability of apprehension will depend not only on enforce-
ment effort, but also on particular characteristics of the actor and the situation. For
example, experienced actors may be more difficult to detect because of their exper-
tise or easier to identify because of their track record (e.g., fingerprints on file), and
an act may have been committed in front of witnesses who know the actor or when
no one else was present.

The factors that make an individual easy or difficult to apprehend may be known
to the individual but not to the government, particularly before the government ex-
pends some enforcement effort or apprehends the individual. Thus, when choosing
its level of enforcement effort for a given act, the government may not know the
experience of the actor or the identity of witnesses (if any). In such cases, it will not
know in advance the effectiveness of a given level of enforcement effort. Rather, it
will know, based on experience, only the portion of all committing such an act who
will be apprehended. As a result, individuals committing acts that appear the same
to the government will face different probabilities of apprehension. We analyze op-

*We thank Howard Chang, Jesse Fried, Marcel Kahan, A. Mitchell Polinsky, Steven Shavell, the editors, and
two anonymous referees for helpful comments and the John M. Olin Foundation for financial support. Lucian
Bebchuk’s work has also been supported by the National Science Foundation.

IThe literature has largely focused on offering explanations for why and when the use of maximal sanctions
may be inefficient: risk-aversion (Kaplow, 1992; Polinsky and Shavell, 1979), nonmonetary sanctions (Kaplow,
1990b; Polinsky and Shavell, 1984), avoidance costs (Malik, 1990), marginal deterrence (Shavell, 1992), general
enforcement (Mookherjee and Png, 1992; Shavell, 1991), wealth differences (Polinsky and Shavell, 1991), in-
dividuals’ imperfect information about whether acts are subject to sanctions (Kaplow, 1990a), and individuals’
imperfect observation of the probability of apprehension (Bebchuk and Kaplow, 1992).
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218 Optimal Sanctions and avoiding detection

timal enforcement in such circumstances and demonstrate that optimal sanctions
may be less than maximal.

We find it useful to examine three cases. First, we consider the possibility that the
enforcement authority knows how difficult an actor would be to identify and appre-
hend before any resources have to be expended. (We assume throughout that indi-
viduals know their own probability of apprehension.) In this case, the problem re-
duces to the situation where individuals are homogeneous because the probability of
apprehension and sanction may be tailored to each actor. Thus, the optimal fine
would be maximal and the optimal probability of apprehension would reflect mar-
ginal enforcement costs and marginal deterrence gains.

Next, we assume that the difficulty of apprehension cannot be determined until
after an individual is apprehended. This case is of interest because the process of
apprehension or knowledge of the actor’s identity may provide substantial informa-
tion regarding the ex ante probability of apprehension. For individuals who are of
types that are difficult to apprehend, it will be optimal to apply the maximum feasible
fine, because they will be underdeterred at an optimum. For individuals who are
easy to apprehend, however, it may well be optimal to apply lower fines to avoid
overdeterrence.

Finally, we examine the case in which, even after the fact, the enforcement au-
thority cannot determine an actor’s type. Presumably, some differences in skill or
circumstances often will remain unknown to the authority, even after the individual
is apprehended. In this case, a single sanction must be applied to individuals who
are not equally easy to apprehend, so types that are easier to detect may be overde-
terred and those difficult to detect will be underdeterred. As a result, it may be op-
timal to reduce the fine from its maximum feasible level while raising enforcement
effort. The reduced fine will cause a greater reduction in the expected sanction for
types that are easy to detect (because their probability of apprehension is higher),
while the greater enforcement effort may have a greater effect on types who are
more difficult to apprehend.

After presenting our model and analysis for each case, we offer brief concluding
remarks concerning the importance of our results, how they relate to common in-
tuitions concerning the undesirability of extreme sanctions, and directions for future
research.

2. The Model
A. Framework for Analysis

Risk-neutral individuals may commit an act that imposes a social cost of h. The ben-
efit to the actor, b, varies among individuals according to the distribution f{(-), which
is positive on [0, b]; the cumulative distribution function is F(-). We assume that b is
sufficiently large that some acts are socially beneficial, as the desire to avoid overde-
terrence will be an important feature of the analysis.?

The probability of apprehension is determined jointly by individuals’ characteris-
tics (which they know), 6, and the government’s expenditure on enforcement in re-

2As will be apparent from Proposition 2, this requires that b exceed the sum of the direct social cost of the
act and the enforcement cost per act.
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sponse to each act, x.>» We assume for simplicity that 0 is distributed uniformly on
[0, 1] and independently of b. The resulting probability of apprehension is p(x,0),
where p, > 0 and p,, < 0; that is, there are diminishing returns to enforcement
expenditures. In addition, for x > 0, py, > 0; that is, a higher 6 indicates that an
individual is more likely to be apprehended for a given enforcement expenditure.

Finally, after an individual is apprehended, the government chooses the sanction,
s, which cannot exceed 5. We interpret the sanction as a fine that is socially costless
to impose, while the maximum feasible fine may be interpreted as individuals’
wealth.

Individuals will choose to act whenever their benefit, b, exceeds their expected
sanction, p(x,0)s. The optimal enforcement policy is defined as that which maximizes
the sum of the benefits from acts minus the harm caused by acts and enforcement
costs. We examine optimal enforcement for three cases:

* The government observes individuals’ types, 8, ex ante—that is, before apprehen-
sion resources are expended. In this case, both x and s may differ among individ-
uals of different types.

» The government observes 6 ex post—that is, after individuals are apprehended. In
this case, s may differ among individuals but x must be the same for everyone.

* The government does not observe 6. In this case, both x and s must be identical
for everyone.

B. Individuals’ Types Observable Ex Ante

The government can individualize x and s for each type. Thus, one can solve the
government’s optimization problem separately for each 6. Because this problem is
qualitatively the same as one involving no heterogeneity with regard to apprehen-
sion, the familiar Becker argument applies.

For any 6, the government chooses x and s to maximize

5
J (b = hf(b)db — x(1 — F(p(x,0)s)), (M
p(x,0)s
subject to the constraint that s < 5. Let s* denote the optimal sanction.

Proposition 1: When the government observes how difficult individuals are to apprehend (6)
before expending enforcement resources, the optimal sanction for all individuals is maximal.
That is, s* = § for all 6.

Proof: As one increases s and reduces x so as to keep p(x,0)s constant, the first term
in (1) is unaffected and the magnitude of the second term falls [x falls and F(p(x,0)s)
does not change], so the optimum is where the constraint is binding. Q.E.D.

3This model employs an investigation technology, in which the government makes expenditures in response
to individual acts, rather than the monitoring technology employed in much of the law enforcement literature,
in which the government’s single expenditure (independent of the number of acts) determines the detection
rate for all acts. We choose an investigation technology because in our problem it is natural to consider how
much the government would spend after observing acts, and our first result depends on the government’s
being able to spend different amounts for different acts it observes. For a discussion of different enforcement
technologies, see Mookherjee and Png (1992) and Shavell (1991).
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C. Individuals’ Types Observable Ex Post

In this case, the government can individualize s but not x. Thus, the government
chooses x and s(8) to maximize

1 b

J [ f (b — h)f(b)db — x(1 — F(p(x,O)s(B)))]dB, @)
0 Lp(x.0)s(0)

subject to the constraint that s(8) < 5 for all 8. Let s*(8) denote the optimal sanction-
ing function and x* denote the optimal enforcement expenditure.

Proposition 2: When the government observes how difficult individuals are to apprehend (6)
only after expending enforcement resources, the optimal sanction is maximal only for individuals
who are the most difficult to apprehend. In particular,

s¥(0) = 5, if p(x*,0)5 < h + x* and
s¥(0) = (h+x*)/p(x*,0), if p(x*,0)5 > h + x*.

Proof: For each 6, the first-order condition* for the optimal sanction is
(h—p(x*,0)s(0)) p(x*,0)f(p(x*,0)s(8)) + x*p(x*,0)f(p(x*,0)s(8)) = 0, or (3)
h + x* — p(x*,0)s(6) = 0,

I

where the expression holds as an equality unless the constraint is binding. Q.E.D.

The intuition of Proposition 2 is as follows. Ideally, the expected sanction should
equal the expected harm. The expected harm of an act includes the social cost of the
act itself, h, and the cost that the social authority will expend attempting to appre-
hend the actor, x*. Thus, for any 6 it is optimal for the government to select s(8) so
that p(x*,0)s(8) = h + x*.5 This will be feasible for all individuals who are sufficiently
easy to apprehend at x*. For individuals who are more difficult to apprehend (types
for whom 6 falls below a critical level, recalling that p, > 0), underdeterrence is
unavoidable, so it is optimal to set the sanction as high as possible.

A further increase in sanctions for those who are easier to apprehend would be
desirable only if the enforcement effort were correspondingly reduced, but any re-
duction in effort will worsen the problem of underdeterrence for those who are more
difficult to apprehend. The optimal level of enforcement resources, x*, thus will
reflect a balance between greater enforcement costs and reducing the problem of
underdeterrence for difficult-to-apprehend individuals.®

“The second-order condition holds.

5The optimal sanction would not equal, but would be less than, expected harm in a model involving marginal
deterrence—that is, when individuals choose among harmful acts. See Shavell (1992).

5The result in this case—where the government does not observe types ex ante but does ex post—is similar in
spirit to that in Shavell (1991) concerning optimal sanctions when enforcement effort is “general”—that is,
when enforcement effort affects the probability of apprehension for acts of differing harm. (See also Mook-
herjee and Png, 1992.) More harmful acts are underdeterred at the optimum and thus should be subject to the
maximal sanction, while less harmful acts should be subject to lesser sanctions that achieve optimal deterrence.
Also related is Polinsky and Shavell (1991). They examine variations in individuals’ wealth, where wealth is the
upper limit on the maximum feasible fine. In their model, individuals with low wealth are just as easy to
apprehend but are underdeterred at the optimum because they can only pay low fines. Raising the probability
of apprehension reduces this underdeterrence.
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D. Individuals’ Types Unobservable

In this case, the government must select the same x and s for all individuals. It
chooses x and s to maximize

1

il

0 .

f (b — h)f(b)db — x(1 — F(p(x,O)s))]dO, (4)

p(x,0)s

subject to the constraint that s < §

To consider whether the optimal sanction is maximal, we ask whether welfare rises
or falls when the maximal sanction is reduced slightly, with the probability raised in
a corresponding manner. Let X be the optimal enforcement effort when the sanction
is 5. In particular, we decrease s and increase x such that p(x, 9)5 = p(%, )s, where 6
is such that p(x, 8)s = h—that is, so that ds/dx = —spy(x, 0)/p(x 0).” The derivative of
expression (4) with respect to x with s stipulated to change in the prescribed manner
1s as follows:

[ (0~ pxO9pxOsp.x8) — puxHEED)dg
0 p(x,8) 5)
pi 0 — (1 - [ Fpexormde.

0

+ Xxs f (pu(x,0) — pu(x, 6)

The first term indicates the effect on welfare resulting from the change in behav-
ior—isolating the harm and benefits of acts, independent of any effect on enforce-
ment costs. The sign of this term is determined by the sign of Pxe- For the case in
which p,s < 0 for all 6 when evaluated at x = X, this term is positive: The left and
right factors are both negative for those who are overdeterred (6 > ) and they are
both positive for those who are underdeterred.® This case corresponds to the one in
which increased enforcement effort has a relatively greater effect on those more dif-
ficult to apprehend (those with low 6).

The remaining terms indicate the change in enforcement costs. The second term
reflects the increase or decrease in enforcement costs resulting from the fact that
different individuals act. (It parallels the first term: When p,, < 0, as we assume
here, the underdeterred commit fewer acts and the overdeterred commit more acts;
the net effect on enforcement costs is ambiguous.) The final term indicates the added
enforcement cost per act committed. The total effect on enforcement costs is ambig-
uous, but they may increase.

In general, which effect dominates will depend on the strength of the behavioral
effect (indicated most directly by the magnitude of p,,) and the enforcement tech-
nology. Examples can be constructed in which the behavioral effect dominates; then,

"The manipulation assumes that such a 8 exists, which it must unless all types are overdeterred or all are
underdeterred. This assumption is used to illuminate the intuition, but it is not necessary for the proposition
to be valid. The example in note 9, which constitutes a proof, does not rely on the assumption.

8The left factor is obvious by inspection, and the right factor follows from the assumption that p,s < 0.
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the derivative is positive, demonstrating that welfare may be greater with less than
the maximal sanction.’ Thus, we have the following result.

Proposition 3: When the government does not observe how difficult individuals are to appre-
hend () either before or after expending enforcement resources, the optimal sanction (which is
the same for all individuals) may be less than .

The intuition of proposition 3 relates to that of proposition 2. In the earlier case,
in which the sanction could be tailored to individuals’ types, overdeterrence of those
more easily apprehended could be avoided. When a single sanction must be applied,
the optimum involves a compromise between the problem of overdeterring those
readily detected and underdeterring those more difficult to detect.

In this case, reducing the sanction has the desirable feature that it reduces the
expected sanction more for the readily apprehended types, because their probability
of apprehension is greater. Whether increasing enforcement effort to maintain the
same average expected sanction will improve behavior depends on p(x,8). The pre-
ceding analysis invoked the assumption that p,, < 0: Increased effort causes a
greater increase in the probability of apprehension for those who are more difficult
to apprehend (and thus who have a lower probability of apprehension). When this
assumption holds, the combination of the lower sanction and higher probability re-
duces the expected sanction for those readily apprehended—who were overde-
terred—and increases the expected sanction for those more difficult to apprehend—
who were underdeterred. If this benefit with regard to behavior is greater than any
required increase in expenditures on enforcement, a lower sanction is desirable. On

9Constructing an example is complicated by the fact that %, optimal enforcement effort at §, is itself affected
by the technology as well as by the fact that assuming p, > 0 rules out the possibility that p,, < 0 throughout
(assuming that p(0,0) = 0). Consider the following enforcement technology:

For x < &: p(x.8) = ~(a + B6).
€

For x = &: p(x,0) = o + BO + 3
5~

€
e TP sy e B,
Tl TR

As one makes & arbitrarily small and k arbitrarily large, the character of this technology is such that at an
arbitrarily low cost one has all the relevant properties satisfied, as well as the requirements that now follow. In
particular, choose «, B, and an § > b such that at x = ¢ no individual is overdeterred in the sense that
p(e,1)s < h. (Note that this relationship will be preserved as ¢ is made smaller.)

Consider the level of enforcement effort that maximizes the value of the first term in expression (4), given
5. Clearly, the value of this term will be less than its first-best value in the absence of enforcement costs—that
is, when all types of individuals act if and only if their benefit exceeds h. (For any given s, if some type acts
only when b > h, easier-to-apprehend types are overdeterred and harder-to-apprehend types are under-
deterred.) Let the difference in these values be AW.

This first-best value of the first term in (4) can be approximated arbitrarily closely, say, within an amount
3 < AW, by some values, % and 3. (In particular, if one chooses § = h, as x approaches infinity, first-best behavior
can be approximated arbitrarily closely.) Now, as one allows € to approach zero and k to approach infinity, AW
is unaffected, and for the same § the requisite X becomes arbitrarily small—in particular, less than AW — 3.
The result is that for this technology the policy (X, §) improves the value of the first term in (4) by more than
the total enforcement costs it incurs, so welfare must be greater than at (%, 3).
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the other hand, if p,, > 0, reducing the sanction and raising enforcement effort
would make behavior worse.'?

3. Concluding Remarks

We have examined how optimal sanctions are affected by the fact that not all indi-
viduals are equally easy to apprehend. When the government can observe all differ-
ences before expending enforcement resources, the result is the familiar one that the
optimal sanction is maximal, because an optimal probability can be set for each actor.
When the government can observe the difficulty of apprehension only after individ-
uals are apprehended, the character of the optimal sanction changes. For those most
difficult to apprehend, a maximal sanction will be optimal, while for those relatively
easy to apprehend, a lower sanction will be optimal in order to avoid overdeterring
them. Finally, when the government cannot observe the difficulty of apprehending
individuals even after they are apprehended, a single sanction must be applied. The
.optimal sanction may be less than maximal because reducing the actual sanction re-
duces the expected sanction more for those who are easiest to apprehend and thus
may be overdeterred than for those who are more difficult to apprehend and thus
are underdeterred.

These results are of obvious practical significance because the government rarely
will have complete knowledge of the difficulty of apprehending an actor before any
enforcement activity takes place. For example, higher sanctions might be appropriate
when it can be determined after apprehension that an act was premeditated because
such actors generally would have more opportunity to hide their tracks. Similarly,
additional penalties might be applied when individuals destroy evidence. It also
might be the case that an individual’s prior record would constitute information
about the difficulty of apprehension, in which case sanctions should be different for
repeat offenders.!! Of course, even after apprehension many circumstances of the
act will never become known to enforcement authorities. This might help explain
why less than maximal sanctions are the rule rather than the exception.

Our analysis may be related to a common intuition that applying maximal sanc-
tions with a very low probability is unfair. When enforcement is probabilistic, those
apprehended may worry that they were treated unequally to others who committed

9]t seems plausible that either assumption could hold. (Also, py need not have the same sign for all 6.)
While for very low x it seems most plausible that p,, > 0—that is, small initial enforcement effort would have
the greatest effect on those easy to apprehend—it also seems plausible that p,, < 0 for greater levels of en-
forcement effort, as diminishing returns might be more severe for those easiest to apprehend. (As the proba-
bility for those easy to apprehend approaches 1, it must be the case that marginal returns approach zero.)

""Perhaps those caught repeatedly are those who are easy to apprehend, or those whose prior record (fin-
gerprints) makes them easier to apprehend, in which case a lower penalty would be justified. Alternatively,
repeat offenders may have additional knowledge of the enforcement system or be those who find the activity
more profitable because they are intrinsically more difficult to apprehend (and thus they engage in the activity
frequently), in which case a higher penalty would be optimal. (Related, many first offenders may be individuals
who were easy to catch, but did not know this initially; after learning from their first adverse experience, they
may no longer engage in the activity, so that repeat offenders would be primarily those who are more difficult
to apprehend.) For a discussion of optimal penalties for repeat offenders, see Polinsky and Rubinfeld (1991).
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the same act but were not apprehended. The standard response is that treatment is
equal because all actors faced the same expected sanction ex ante. But it might be
difficult for apprehended individuals to verify that they were subject to the same
probability of apprehension as those who were not apprehended. If, as in our model,
individuals’ probabilities differ and they know this, some of those apprehended will
in fact know that they faced a higher expected sanction.'

Our model is designed to examine one important way in which actors may differ:
their actual probability of apprehension. Useful further research might consider
other differences."
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