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Abstract

The standard economic model of crime since Becker (1968)nsgpily con-
cerned with deterrence. Actual punishment policies, h@neappear to rely on
imprisonment to a greater extent than is prescribed by thateln One reason
may be the incapacitation function of prison. The model tgped in this paper
seeks to incorporate incapacitation into the standard mddkey finding of the
hybrid model is that when prison is the only form of punishinamd the proba-
bility of apprehension is fixed, incapacitation can resnlailonger or a shorter
optimal prison term compared to the deterrence-only mdt longer if there is
underdeterrence, and shorter if there is overdeterrenterMiines are also avail-
able and are not constrained by offenders’ wealth, the gdtimson term is zero.
Since the fine achieves first-best deterrence, only efficemtes are committed,
and hence, there is no gain from incapacitation. Other aspgcdhe standard
model are also studied within the context of the hybrid model
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Deterred or Detained?
A Unified Model of Criminal Punishment

1. Introduction: The Compatibility of Deterrence and Incapacitation

The standard economic model of crime as first kgexl by Becker (1968), and
brought to its current level of maturity by Poligsknd Shavell (2000, 2007), is primarily
concerned with deterrence. Central to the BPS ir(@dd shall call it), and crucial for
deterrence to be possible, is th&onal offender assumptiomhich maintains that
would-be criminals decide whether or not to comanitime by comparing the gains
from the illegal act to the expected punishmenithdugh some may doubt the validity
of this assumption, there is ample empirical evigeto support it.

On the basis of the rational offender assumptioe enforcement authority is able
to choose the optimal law enforcement policy, cstivgg of the probability of
apprehension and severity of punishment (the i@ prison term), so as to maximize
a social welfare function that consists of thehmeitn from crime plus the cost of
enforcement. At the optimum, some amount of crisrtelerated, both because
enforcement is costly, and because the benefaff¢aders are generally counted as part
of social welfare, which means that some crimeseffieient”.? In other words, optimal
deterrence in the BPS model does not generallyl @otaplete deterrence.

One of the clearest implications of this modetexgards the optimal structure of
punishment is that fines should be used to the malxéxtent possible (i.e., up to the

offender’s wealth) before prison is even contengalatThe obvious reason is that, while

! For a survey of the empirical literature, see tiemid Miles (2007).
2 This assumption is by no means uncontroversiak t8e discussion in Lewin and Trumbull (1990).eTh
implications of relaxing this assumption are exadiim Section 5 below.



fines and prison are equally capable of deterrimge, fines are costless to impose while
prison is costly (Polinsky and Shavell, 1984). Exéensive use of prison in actual
penalty schemes therefore appears to represempiaatdes of legal practice from the
prescriptions of the BPS model.

A different rationale for criminal punishment thafperhaps more consistent with
the actual use of prison is incapacitation, whioloives the removal of dangerous
offenders from society. For example, this is uritedly the principal motivation behind
the recent spate of “three-strikes” laws, whichspribe escalating penalties, culminating
with life imprisonment, for repeat offenders (Sheqph 2002). In a sense, though, one
can think of incapacitation and deterrence as cemphtary rationales for punishment.
That is, when the threat of punishment is not etqukto prevent certain offenders from
committing undesirable or dangerous acts, for wieteeason, incapacitation may be
necessary to prevent them from inflicting such hamsociety. In this context, Shavell
(1987) has shown that it is optimal (cost minimggito imprison those offenders who
would impose more harm on society than the codetdining them. The incapacitation
model is silent, however, about why the offendeeseannot deterred in the first place by
the threatened imprisonment. At the same timeB#® model generally ignores the
possibility that some offenders are undeterrablgeed there is no reason to punish these
offenders at all from a deterrence perspective.

The current state of the literature therefore im@s a somewhat troubling
disconnect between the two theories of law enfoergnwhich naturally raises the

guestion of whether there is a way to reconciledierrence and incapacitation motives



within the context of the BPS modelA first step in this direction is to make the BPS
model dynamic so as to allow for the time dimensigrerent in the incapacitation
motive. Several recent efforts have been madegaloese lines by way of investigating
the pervasiveness of escalating penalty schéroesnone has extended the analysis to
incapacitation. These studies have neverthelegsled an important insight that sheds
light on the compatibility of deterrence and incatation. Specifically, they have shown
that escalating penalties can never be optimalpara deterrence model if deterrence is
perfect (Polinsky and Shavell, 2000, p. 67). Téwson is that, when deterrence is
perfect, only efficient crimes are committed, sevauld not be socially advantageous to
deter offenders from committing them repeatedly. tli®2 same logic, incapacitation of
offenders who are expected to commit efficient esnwould be undesirable. Based on
this reasoning, it would seem that incapacitatiam anly be justified in a rational
offender model if there is some underdeterrentkeabptimum; that is, if there is a
social gain from imprisoning undeterred offendarsider to prevent them from
committing furtherjnefficientcrimes.

As it happens, inadequate deterrence is a possitddeme of the BPS model
when enforcement is costly. For example, wheropris used as one form of
punishment (the only case that is relevant forpacétation), social welfare is maximized
at the point where the marginal benefit of detgran additional crime equals the
marginal cost of raising the expected sanctioninBky and Shavell (2000, pp. 50-51)
show that this may entail either overdeterrencenalerdeterrence. The model developed

in the next section exploits this fact to develdplly rational, dynamic model of law

3 See Ehrlich (1981) for an early effort at this.
* See, for example, Polinsky and Rubinfeld (199)irBky and Shavell (1998), Emons (2004), and Micel
and Bucci (2005).



enforcement in which both deterrence and incapamit@an arise naturally as
motivations for imprisoning convicted offendersqasing that prison is desirable).

The analysis is organized as follows. Sectioay8 but the basic model. Section
3 then considers the simplest case, where the pitapaf apprehension is fixed and
prison is the only form of punishment. In thatisef, we show that incorporating the
possibility of incapacitation can either resuleitonger or a shorter prison term
compared to the pure deterrence model. IntuitiMElyrere is underdeterrence at the
optimum, it is desirable to increase the prisomtéor incapacitation purposes so as to
prevent convicted offenders from committing furtiveefficient crimes. However, if
there is overdeterrence, then the optimal prison should actually be shortened so as to
permit offenders to resume committing efficientrags.

When the model is extended to allow the use @sfialong with prison, we show
that if the fine is not limited by the offender'saith, then, as in the BPS model, it is
never optimal to use prison. The reason hereats biecause the fine can achieve the
optimal (first-best) level of deterrence, only ei#int crimes are committed, so there is no
social gain from incapacitating offenders. Howevfethe fine is constrained by the
offender’s wealth, prison may be optimal basednensame considerations as in the
prison-only model.

Section 4 further extends the model to allow thabpbility of apprehension to be
endogenous. The conclusions of this version ofitbdel essentially coincide with those
of the BPS model. Specifically, when prison is ¢inéy form of punishment, it should be

maximal, but when fines are also available, the §hould again be used to the maximal



extent possible (limited only by the offender’s Wiepbefore prison is considered. In
this case, it is no longer generally optimal to séhke prison term maximal.

Section 5 briefly considers a model in which thieodler’s utility is not counted
as part of social welfare. This case is of intebestause crimes for which incapacitation
is appropriate tend to be violent and hence ardikedy to be of any social value. In the
prison-only model with a fixed probability of appension (the only case we consider),
we show that the optimum involves either a finitiss@n term (if the harm from crimes is
less than the cost of imprisonment) or an infiteten (if the harm from crimes is greater
than the cost of imprisonment). Finally, Sectiosugnmarizes the results of the model

and offers concluding comments.

2. The Model

The dynamic law enforcement model to be developétis section is based on a
formulation first proposed by Davis (1988). Thedabinvolves fully rational offenders
who have infinite life spans and potentially compritnes throughout their lives when
not imprisoned. As in the BPS model, offenders dieevhether or not to become
criminals by comparing the gain from illegal adiyvio the expected punishment. The
gain,g, is determined when, at time zero, a potenti@mader takes a random draw from
the density functioz(g) An offender’s realized then defines his “type” throughout the
remainder of his life; that is, whenever he encetsa future criminal opportunity.
Time is continuous, and gpis defined to be the gain per instant of time thatoffender
is free and committing crimes. The instantane@is ffom not committing crimes is

normalized to be zero.

® The results would not be affected if he took aaptandom draw at each new opportunity.



The offender makes his initial crime decision inagiaéely upon realizing (i.e.,
at time zero). If he chooses to become a crimmaknjoys the gain up until the time he
is apprehended, which is a random variable denoged The density function fdris
given by

u(t) = pe®, (1)
wherep is the instantaneous probability of apprehen8idrhe corresponding
distribution function fott is thusU(t)=e™, and the expected time until apprehension is
1/p.

Since we are interested in incapacitation, werasgounishment involves
imprisonment, possibly combined with a fine. Thatsthe time of apprehension, the
offender pays the fine (if any) and is imprisonedd length of time. Then, when he is
released at timers, he immediately confronts another criminal oppoityy and the
process begins again. We consider a time-invaeafircement policy. Thus, given the
offender’s typeg, he will make the same decision whenever confobnti¢h a criminal
opportunity. In other words, offenders who fin@gtimal to commit a crime at time zero
will also find it optimal to do so whenever thegdree, while those who are deterred at
time zero will never commit crimes. Figure 1 depithe time line of events as just

described.

[Figure 1 here]

® Loury (1979) and Mortensen (1982) use a similgrapch to model the discovery of technological
innovations.

" Thus, for simplicity, we ignore enforcement padisithat condition punishment on an offender’s hysto
See the references in notsupra



3. Fixed Probability of Apprehension

Following Polinsky and Shavell (2000, 2007), weially consider optimal
enforcement for the case where the probabilityppirehensionp, is fixed. We first
consider punishment by prison only, and then prgmmbined with a fine. In Section 4
we turn to the case whepds also endogenous.
3.1. Prison only

We begin by deriving the expected lifetime gaindarindividual who chooses to
become a criminal at time zero. As noted, therafée enjoys a gross gain@at each
instant until he is apprehended at timeHe is then imprisoned until tintés, at which
time he is released and confronts another crirappbrtunity. Lettingdrepresent the
disutility of prison to the offender per unit ofrte, we compute the following net gain for

his initial episode of crime and punishment asrefion ofg, s, andt:

t+s

t g 5
J'ge—rrdz._ '[ X dr :?(1_e—rt)_?(e—rt _e—r(t+s))’ (2)
0 t

wherer is the discount rate. Since the apprehensionisl@eandom variable, we need
to compute the expected value of this expressiondighting it by the density function

in (1) and integrating over &tl
G(g.sp) = [% (1-e™) -?(e‘” - e‘““s))} pe "dt
0

_ 1 {g _975(1-@5)] 3)

p+r

Expression (3) represents the net expected gdhretoffender for the initial

episode of crime and punishment. Given the assomfitat the offender continues to



behave in this way over an infinite lifetime (assognthat this gain is positive, as
discussed below), we compute his expected lifegaia by the recursive equation

(9,s.9 = G(g.s,p) +AS) (9.s.1, 4)
where the expected discount facif(s), is calculated as follows:

—IS

As) = [e" 9 petidr =" (5)
0 p+r

Substituting (5) into (4) and solving f6Xg,s,p yields the expression for the offender’s

expected net gain from a lifetime of crime:

- 1 _p_5 _Aars
r(g.s p)——p(l_e_rs)ﬂ[g Ca-e )] ©)

Given that the return from legal activity is nottinad to zero, a potential offender

will commit a crime at time zero, and at all suhs&t points in time that he is free, if

this expression is positive. Thus, those individweho draw a value af such that
o Sy _ A
9> P2 a-e") = 4(9 @)

will become career criminals, while those who dealewerg never commit crimes.

Note thatdg(s)/ds = pée >0, which shows that increasing the prison ternh déter

some offenders from becoming criminals. This refiébhe deterrence function of prison.
Now consider the social cost of crime. This cstssof the harm to victims plus
the costs of enforcement. The harm is captureld lhich is defined to be the harm
suffered by victims per unit of time that the offien is free (i.e., from time zero up to
timet for the initial offense). The cost of enforcemeonsists of two components, the
fixed cost of apprehension, denotdg), and the variable cost of punishment, which

consists of the cost to society of imprisoningdffender once he is apprehended. This



latter cost is reflected by the per-unit cost society incurs whenever therafer is in
prison (e.g., from timéup to timet+s for the initial prison term). The harm plus
imprisonment cost for the offender’s first episad&rime, written as a function of the

initial apprehension datg,is thus given by

t+s

t
[herdr+ [cemar="@-e")+ (e -e"). ®
0 t ' '

Computing the expected value of this expressicabase, we obtain

C(sp) =[ {? a-e™) —?(e'” e )} 0Pt
0

1 [mﬂ’a-e-rﬂ. ©)
p+r r

Finally, we convert this to the present value gfexted costs over the offender’s infinite
lifetime as follows:

¥(s,p = C(s,p) +A(S)¥(s.P. (10)
Substituting foB(s) from (5) and solving yields the present value afnh plus variable
enforcement costs:

— 1 E: P
‘P(s,p)——p(l_e_rs)+r{h+ r L-e )] (12)

Adding the fixed apprehension costs to this expoaesgelds the total expected social
costs of crime¥(s,p)+k(p)

Before examining the general model, we demonstbgtevay of comparison, that
both the pure deterrence and pure incapacitatiaseta@merge from the above

formulation as special cases.



3.1.1. Pure Deterrence ModeTlhe pure deterrence model emerges by assuming
that the offender’s crime decision is one-time.affis, the would-be offender decides
whether or not to commit a crime at time zero, #rah refrains from committing any
future crimes, whether or not he is caught andghed. Thus, imprisonment offers no
incapacitation benefits.

In this context, only the initial episode of crirmaed punishment is relevant for
any given offender. Thus, the net benefit of criméhe offender is given by the
expression in (3), while the social cost of crimgiven by the expression in (9). Social
welfare consists of the benefit minus the cost,rmechover those offenders who choose

to commit the crime, or those witx §(s) (where §(s )is define by (7)), minus fixed

enforcement costs. The resulting expression is

Wi = [[G(g. p.9)~C(p.9]2()dg~k(p)

a(s)

_ ﬁ[g —h- p(Cr+ 9) 1- e"s)}z(g)dg —k(p). (12)
8(s

The optimal prison term is found by maximizing (1#h respect t®. The resulting

first order condition, assuming an interior solatics
PC . sy |oravs o [
I+ 220-e) 2(6)0 = [ e+ e, (13)
g

The left-hand side of (13) represents the margietdrrence benefits of a longer prison
term, as reflected by the savings in harm to vistptus the present value of savings in
punishment costs. The right-hand side is the margost of increasing consisting of

the cost of a longer prison term in the form offf@gpunishment costs to society and the
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offender. This condition is essentially identitathe condition for the optimal prison
term in the standard BPS model.

3.1.2. Pure Incapacitation ModelMVe next show that the optimal incapacitation
policy as derived by Shavell (1987) emerges froenahove formulation by choosing the
prison term to minimize the present value of hatus mprisonment costs, holding the
crime rate fixed. In this case, the infinite-timersion of the model is relevant. Thus,

taking the derivative of the cost expression in) {dith respect t® yields

o _ pre"*(c—h)

= - , (14)
os [p@-e™)+r]?

which is ambiguous in sign. It is positivecith and negative i€<h. In the former case,
the cost of imprisonment exceeds the harm impogextiiminals, so it is efficient to
release dangerous offenders immediately upon appséin rather than to hold them in
prison. However, when the cost of imprisonmeiéss than the harm from crime, it is
efficient to keep dangerous offenders in prisoniferrather than to release them. The
optimum thus entails a corner solution, given thath c andh are constant. Shavell
extends the model, however, to allow the possyhiliat an offender’'s danger to society
can change over time (for example, it may decliitb tihe offender’s age), thus possibly
yielding a finite prison term.

3.1.3. Combining Deterrence and Incapacitation: Hybrid Model. We now
turn to the general, or hybrid, model, which inagies both deterrence and

incapacitation. Social welfare in this model cetsbf the present value of gains to

8 See, for example, condition (6) in Polinsky ané&Hl (2007, p. 410). The only difference is thate,
the punishment costs on the left-hand side aredsgmt value terms. (Also, Polinsky and Shaveliiargs
p=1 in the fixed-probability version of their model.

® The rehabilitative effects of imprisonment mayoaleduce the dangerousness of an offender over the
course of his incarceration, thus leading to evantlease.
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offenders in (6), minus the present value of scmaks in (11), summed over the range of
actual offenders, minus fixed enforcement costse fEsulting expression is

Wh="[[r(g,s p)=¥(s p)1z(g)dg —k(p)

a(s)

= | %{g—h—Ma—e‘fS)}z(g)dg—k(p). (15)
oy PA—€) +r r

The optimal prison term is found by maximizig with respect t@. The first-order

condition (assuming an interior solution) is giv@an

[h +£C(1—e"rs)}z(§])5= %T(H d+g-h)z(g)dg. (16)
r )+r 5

pd-e

The left-hand side of (16) is identical to thedefind side of (12), and again represents
the marginal deterrence benefits of a longer prisom. The marginal cost of increasing
son right-hand side of (16), however, differs fréme right-hand side of (13). It consists
of the usual cost of a longer prison term in thenf@f higher punishment costs to society
and the offender, captured by tted term in the integral, but there is an additional
component, captured by thgehterm, which reflects the incapacitation effects of
imprisonment. Specificallyg—hrepresents the foregone net social benefits (the
opportunity costs) of those crimes that the offensi@ot able to commit because he is
kept in prison longer, conditional on the fact tliaveng> g, he would find it optimal to
continue committing crimes if set free g-his negative at the optimum, this term lowers
the marginal cost of prison, which will tend torease the optimal prison term compared
to a pure deterrence model. Howeveg-his positive at the optimum, this term raises
the marginal cost of prison, which will tend to ued the optimal prison term compared

to the pure deterrence model.
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The intuitive explanation for these results isa®ws. If prison prevents
offenders from committingnefficientcrimes (those for whicg<h), then incapacitation
is socially desirable, and the optimal prison tevith be longer to reflect this benefit. But
if prison prevents offenders from committiafficientcrimes (those for whicg>h), then
incapacitation is socially undesirable and willuatly work in the direction of reducing
the optimal prison term. It is not possible td tedm (16) whether, for those crimes that
are committedg—his positive or negative at the optimum. All wen@dnclude is that
the right-hand side as a whole must be positivee(gthat the left-hand side is positive).
It follows that, at the optimum, it must be truath

c+o>h-E[g|g=q(s)], 17)
or the marginal cost of imprisonment;d, must be greater than the net social harm
imposed by those crimes that are actually commitfus condition necessarily holds if
crimes are on efficient on average (i.e., if tightihand side of (17) is negative), but it
can also hold if crimes are inefficient on averéige, if the right-hand side of (17) is
positive). Which of these is true will depend be hature of the distribution of offender
gains. Ultimately, therefore, we can only concltit&t, in the prison-only model with
fixed, incapacitation may either raise or lower the optimpason term compared to the
pure deterrence model
3.2. Prison and fines

We now add the possibility that offenders canuigext to a fine as well as
prison if caught. Obviously, fines can have napecitation effect, but they can deter
offenders, thus possibly leaving prison to be usmEdly for purposes of incapacitation.

Letf be the amount of the fine, which is imposed as@lsum amount at the time of

13



apprehension. (For repeat offenders, it will bpased for each offense.) As noted in
the introduction, it is well-known that in the puteterrence (BPS) model, it is never
optimal to use prison unless an offender’s wealtinsufficient to cover the optimally
deterring fine (and even then, prison may not lerad, depending on the marginal cost
and benefit). To see whether this is also trudenhybrid model, we assume initially
that offenders are not wealth-constrained.

The first step in incorporating a fine into tH®oae model is to amend the
offender’s expected gain. For the initial episoflerime and punishment, we first
subtract the present value of the figé', from the expression in (2). Then, proceeding
as above, we obtain the present value of the eggdiéetime gain for the offender (the

analog to (6)):

r(g.f.sp) =%{g ~ pf —p—5<1—e'f3)] (18)
pd-e ™) +r r

As before, the offender chooses to become a carieeinal if the term in square brackets

is positive, or if
PO _ sy = &
g=pf+ ; @-e™)=g(f,9), (19)

which differs from (7) only by the addition of tleepected fine on the right-hand side of
the inequality.
The expression for the social cost of crime in) @80 needs to be amended to

reflect the expected revenue from the fine. Agpinceeding as above, we obtain

C(f,s,p) = h+%3 1-e™) - pf} (20)

pl—-e™)+r {
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as the present value of the net costs of crimed@sy. Finally, combining the
offender’s gain with the social costs for thosenas that are actually committed, we

obtain the expression for social welfare:

W= | ﬁ{g —h—p(cr—”)a—e-m)}z(g)dg—k(p). (21)
a(f.s)

Note that the fine revenue drops out becausqustsa transfer payment. As a result, this
expression for welfare is identical to that in (&xrept for the threshold value gf
which now depends on the magnitude of the finehasva in (19).

Consider first the optimal fine, which is found $stting the derivative of (21)

with respect td equal to zero. The result is
C -Is
f*=h/p + F(1—e ). (22)

The optimal fine thus equals the harm sufferedibinas, plus the present value of
imprisonment costs, both discounted to reflectutheertainty of apprehension. Note that
in the case where the imprisonment term is zemofitimal fine reduces to the usual
expressionf*=h/p. If deterrence were the only enforcement objectind offenders
were not wealth-constrained, this would repredeaffirst-best solution (in which case
s*=0.) The question is whether, when incapacitatsoal$o a goal, it is optimal to
combine the fine with a positive prison term.

To answer this question, we maximize welfare wetspect tes, givenf=f*.

Thus, taking the derivative of (21) with respecs tmd evaluating it &t:f* yields

anl _ pre"®
as " [p-eT)+r]?

[(~g-d-c+h)z(g)dg, (23)

g(f*s)

where

15



g(f*, s):h+w(1—e*5). (24)

Now sets=0, in which case (23) becomes

oW, p
r

55 li=rs0= ] (7@ =0 -Cc+h)Z(g)dg. (25)

= —y 8

Note that this expression must be negative givanttie integration is over the range
wheregzh. It follows thats*=0, or the optimal prison term is zero. Intuitiesince the
fine is unconstrained, it can be set to achievdithebest level of deterrence, which
means that only efficient crimes (i.e., only thémewhich g=h) are ever committetf.
Thus, there is no reason to imprison offenderbgeifor purposes of deterrence or
incapacitation. Note that this conclusion is cetegit with the results in the previous
section, where it was shown that the gain frompacéation (if any) was due to the
existence of underdeterrence in the prison-onlyehott follows thatwhen perfect
deterrence can be achieved by means of a fineg ikaro social gain from
incapacitation Thus, the hybrid model yields that same conolusis the BPS model;
namely, that when the fine is not constrained leydtiender’s wealth, it is never optimal
to use prison.

The conclusion may be different if the fine isilied by the offender’s wealth
(i.e., ifw<h/p), for in that case, perfect deterrence cannottheeged by a fine alone.
When this is true, the situation is essentiallygame as in the prison-only case. That is,
there may be some underdeterrence at the optimuhgigenf=w, prison may now be

desirable for purposes of both deterrence and awtgtion. The specific direction of the

1% Note, in particular, that whes¥0, §( f*,0) = h.

16



incapacitation effect on the optimal prison terrdeésermined by the same factors

described above.

4. Endogenous Probability of Apprehension

In this sectionye extend the model to the case where the probabflit
apprehension is a choice variable along with tiversty of punishment. Thus, the cost
of apprehension is no longer fixed but is a confuction ofp; that is,k'>0, k">0.

First, in the prison-only version of the hybrid deb, we can show that, as in the
pure deterrence (BPS) model, wheis endogenous, the optimal prison term is maximal.
The proof proceeds as usual. First, supposestisdess than maximal. Now raisand
lower p so as to holg(1-€ ™) constant. Since the integral term in (15) rerm@onstant
and enforcement costs fall, welfare must rise, yimgl that the less-than-maximal prison
term could not have been optimal. In the contéthe hybrid model, a maximal prison
term would, in theory, be infinite, meaning thataifender would be imprisoned for life

on the first offensé! In that case, the welfare function in (15) recute

Wo = [~ g-n-2ED bg)ag-k(p), (26)
oo P T r

where, from (7)Jim___ §(s) = pd/r 12 The optimal apprehension rate in this case is

found by maximizing (26) with respectpo The resulting first order condition (again,

assuming an interior solution) is

1 (h+EjZ(Q)é= 1 2J’(c+5+g—h)z(g)dg+k'(|0)- (27)
p+r r ro(p+r)°y

1 Considerations of fairness, however, might dictafimite maximal sentence. See Miceli (1991).
2 Thus an infinite prison term will not generallystdt in complete deterrence.
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The left-hand side of this condition is the margjaheterrence benefit of increasipgas
reflected by the present value of prevented hata gaved punishment costs, while the
right-hand side is the marginal cost of increaginmcluding marginal punishment plus
enforcement costs. Note that the first term orrigi@-hand side, the marginal
punishment cost, has the same interpretation asgiiehand side of (16). That is, the
marginal cost of increasing the certainty of pumsht includes the social and private
cost of imprisonment;+4, but also the foregone gains (or opportunity cosprison,g—

h, which may be positive or negative at the optimum.

Consider next the case of fines and prison whisrendogenous. As shown in the
model above whengwas fixed, it is never optimal to use prison i fine is
unconstrained by the offender’s wealth. Thus, thig oase of interest is when the fine is
constrained. In that case, the probability of appnsion and the prison term are chosen
simultaneously to maximize the welfare functior(2d). However, it is no longer
necessarily true that the optimal prison term igimal. The reason is thatsfis raised
andp lowered to keep(1-€ ") constant, deterrence is reduced because thetexate,
pw, falls (see (19)). Thus, welfare is not necesgsarcreased by continually raisirgg
and loweringp. The qualitative results here are identical twsthfrom the standard BPS

deterrence model as described in Polinsky and 3H20€0, pp. 55-56).

5. Offender’s Utility does not Count in Social Welére
To this point, we have maintained the standardrapsion that the offender’s
utility should be counted as part of social welfavghile this may make sense for crimes

like speeding or double parking, it is less appegfor violent crimes. In addition,
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offenders who commit violent crimes are the ones slociety would most likely want to
incapacitate. Thus, it is of interest to extereltodel to the case where offenders’
utility is not included in social welfare. For uficity, we limit the analysis to the
prison-only, fixedp case. (Hence, in what follows we can ignore thedf cost of
apprehension.)

Social welfare in this case consists of the harosed by criminals plus
punishment costs, summed over offeniSékhe optimal prison term is therefore chosen

to minimize this cost. The relevant cost expresssayiven by (11), summed over

offenses, or
sc= [ W(s p)z(g)dg= J';_rs[m&(;(l—e”s)}(g)dg, (28)
a(s) 69 PA—€7)+T r

where §(s continues to be defined by (7). Taking the deiweabf this expression with

respect ts and rearranging yields

0SC -rpe"® c s ) 1 r
=P {h+i<1—e )}z(g)—+—_,s [(h-0)z(g)dg}
os p@-e®)+r r ropl-e”)+r gy

(29)
Note that the first term in braces is identicalie left-hand side of (27), and again
represents the marginal deterrence benefit of geloprison term. The second term,
however, is different from the right-hand side 7). Note in particular that it may be
positive or negative, depending on the magnituddsamdc. This term therefore
reflects the social desirability of incapacitation.
Suppose first thdi<c, or that the harm caused by offenders is lesstti@acost

of imprisoning them. Then, the second term in &sdo (29) is negative. In that case,

13 To be consistent, we do not include the offendeigstility of imprisonment as part of social costs
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the optimal prison term will generally be finiteydawill occur at the point where the
marginal deterrence benefit of a longer prison tequals the net marginal cost of
imprisonment (i.e., the point where (29) equal®)yeEven though prison costs more
than the harm offenders impose when free—i.e., &vengh imprisonment is not
desirable from a strict incapacitation perspectivieis-still socially beneficial to
imprison offenders for some amount of time becanists deterrence benefits. In this
case, deterrence and incapacitation work in opgadinections.

Alternatively, suppose that-c, or that the harm imposed by offenders exceeds
the cost of imprisoning them. The second termratés in (29) is now positive, meaning
that the entire expression is negative. As a tesotial costs are minimized by an
infinite (maximal) prison term. In this case, de¢@ce and incapacitation work in the
same direction and indicate that the prison teraukhbe as long as possible. Note that
there is no such thing as “overdeterrence” in thaglel because all crimes are assumed to
be inefficient. Thus, it is desirable to detenany crimes as possible by the threat of
prison, and, given that complete deterrence igosesible, to imprison those who do
commit them for life (or as long as legally permidt} on the first offense.

This last outcome seems most descriptive of thieviateon underlying three-
strikes laws, which tend to be aimed at offenddrs vepeatedly commit undesirable
acts. Of course, the current model does not ac¢douthe gradual progression to a
maximal penalty under these laws. Thus, extendiegtirrent framework to allow for

escalating penalties is a potential direction tdufe work.

7. Conclusion
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This paper represents the first attempt to incaf@othe motives of deterrence
and incapacitation into a unified economic moddbef enforcement. This is desirable
from the perspective of a positive economic theadriaw since there seems little doubt
that both motives operate in the design of actualinal policy. The effort presents
certain methodological difficulties, however, besathe standard economic model of
law enforcement relies on the assumption that difemare rational, whereas
incapacitation implicitly assumes that offenders andeterrable, and so can only be
prevented from committing crimes by imprisonmefnhe model developed here gets
over this conceptual hurdle by considering an exbtidynamic setting where fully
rational offenders make criminal decisions throughbeir infinite lifetimes. In this
setting, we showed that deterrence and incapaunitatturally emerge as complementary
enforcement methods (assuming punishment by pressocially desirable).

Specifically, some offenders are deterred by theathof punishment, while those who
are not deterred are (possibly) incapacitated évgmt them from committing further
inefficient acts.

The specific conclusions from this model are sumzed as follows. (1) When
prison alone is used as punishment and the pratyadiildetection is fixed,
incapacitation may raise or lower the optimal pmiserm compared to the pure
deterrence model. Incapacitation raises the ptision when there is underdeterrence at
the optimum, but lowers it when there is overdetece at the optimum. (2) When fines
can be combined with prison and the fine is nost@med by the offender’s wealth, the
optimal fine achieves first-best deterrence, amdagptimal prison term is therefore zero.

In this case, there is no social gain from incap#éion because only efficient crimes are
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ever committed. When the fine is limited by théeatler's wealth, however, the optimal
fine is maximal, and the optimal prison term isedetined by the same trade-off as in the
prison-only model. (3)When the probability of aglpension is endogenous, the optimal
prison term is maximal if it is the only form of pghment. But if fines are also
available, the optimal fine is maximal, and theirmjad prison term is no longer generally
maximal. (4) In the model where the offender’ditytis not counted as part of social
welfare, if prison is the only form of punishmemidathe probability of apprehension is
fixed, the optimal prison term is either finite {fife harm from crime is less than the cost
of imprisonment), or infinite (if the harm from ore is greater than the cost of
imprisonment). In the former case, deterrenceiacabacitation work in opposite

directions, while in the latter case they reinfoeeeh other.
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Figure 1. Time line of crime and punishment over an in@ririzon.
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