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Abstract

The standard economic model of crime focuses on the goaltefréace, but
actual punishment schemes, most notably recent thrdestaws, seem to rely
more on imprisonment than is prescribed by that model. Optaeation is that
prison also serves an incapacitation function. The cumpaper seeks to develop
an economic model of law enforcement that combines themeies and incapac-
itation motives for criminal punishment. The resulting hgbmodel retains the
rationality assumption that is the basis of the pure detesganodel, but assumes
that offenders face repeated criminal opportunities okeirtlifetimes. In this
setting, deterrence and incapacitation emerge natursitpmplementary motiva-
tions for imposing criminal punishment.

Journal of Economic Literature Classification: K14, K42

Keywords: Deterrence, incapacitation, law enforcement, prison



Deterrence and Incapacitation Models of Criminal Punishment:
Can the Twain Meet?

1. Introduction

Economic models of law enforcement beginning widtiBer (1968) have primarily
focused on the role of criminal punishment in d&tgrcrime. This approach to the
determination of optimal criminal penalties rel@stherational offender assumptiomvhich
maintains that potential offenders decide whetherob to commit an illegal act by comparing
the gain from commission to the expected punishmAfthough some may doubt the validity of
this assumption, there is a growing body of emalrevidence to support it (as reviewed in the
next section).

One of the clearest policy implications emergiranf this model is that fines should be
relied upon to the maximum extent possible befomgrisonment is used. The obvious reason is
that, while fines and prison are equally capabldeatérring rational offenders, fines are costless
to impose while prison is costly. The use of pristiould therefore be limited to those offenders
whose lack of wealth makes the threat of a heawyifheffective as a deterrent (Polinsky and
Shavell, 1984). The extensive use of prison in@gbunishment schemes, however, appears to
be inconsistent with this prescription.

One explanation for this practice is the desiresigual treatment of rich and poor
offenders, given that the economically efficienhf@nment scheme would essentially allow rich
offenders to “buy their way out of jail” (Lott, 198 Another explanation is that prison serves an
incapacitation function; that is, it allows thetstéo detain those offenders who are expected to
commit further harmful acts if released. Recergdbstrikes laws enacted by many states, which

imprison certain repeat offenders for life, appedoe motivated primarily by this rationale



(Shepherd, 2002). Economists have devoted relatittte attention to incapacitation as basis
for criminal punishment. An exception is Shav&éB§7), who shows that the optimal
incapacitation policy involves holding an offendieprison as long as the harm he is expected to
impose if free exceeds the cost of imprisonmerite ificapacitation model is silent, however,
about why offenders choose to commit crimes irfitisé place.

As the literature stands, therefore, the detegreamd incapacitation models exist as
separate theories of criminal punishment. Therdatee theory is the more refined and elegant
of the two, and it clearly occupies the predominaosition in the literature, but its inability to
provide an adequate explanation for the actuabtipeison undermines its status as a positive
theory of law enforcement. The incapacitatiorotiygein contrast, is more ad hoc from a
theoretical perspective, but it offers a more coowig explanation for certain imprisonment
policies. Clearly, what is needed is a model of émforcement that integrates the best of both
theories. The purpose of this article is to oetlsuch a model.

The resulting unified (or hybrid) model of crimlraunishment retains the theoretical
rigor of the deterrence model by assuming thatnolées are fully rational. Thus, potential
offenders make crime decisions based on the expecteishment, including the possibility of
imprisonment. A role for incapacitation is intraeal into this setting by allowing potential
offenders to face repeated criminal opportunities @n infinite lifetime. The threat of
imprisonment therefore deters some offenders fromraitting crimes in the first place, while
the detention of previously convicted offendersvprgs them from committing further crimes by
depriving them of future criminal opportunities this way, the model embodies both the

deterrence and incapacitation functions of impnmsent within a single, coherent framework.



The remainder of the article is organized as Wdlo Section 2 reviews the empirical
evidence on the relationship between imprisonmehtyand crime. While the evidence
clearly shows that prison has a crime-reducingcgft@is result is consistent with both the
deterrence and incapacitation theories. By emptpynethods for disentangling the two effects,
however, econometricians have shown that bothedegant. Section 3 reviews the standard
economic models of deterrence and incapacitatioh désscusses their compatibility. Section 4
then lays out the basic hybrid model, and showsstheapure deterrence and pure incapacitation
models emerge as special cases. It goes on totsladbywwhen prison is the only form of
punishment, adding incapacitation can result inegita longer or a shorter prison term compared
to the pure deterrence model. Intuitively, if #né& underdeterrence in the pure deterrence
model, then introducing incapacitation will caulse bptimal prison term to be longer because it
prevents offenders from committing further ineféiot acts. Conversely, if there is
overdeterrence, incapacitation will cause the ogitjpnison term to be shorter so that offenders
are able to commit further efficient acts. Wheina is combined with prison and the fine is not
constrained by the offender’s wealth, then, akénpure deterrence model, it is never optimal to
use prison either for deterrence or incapacitatibhe reason is that the optimal fine achieves the
efficient (first-best) level of crime, so only effent crimes are ever committed. Thus, there is no
social gain from incapacitation. However, whenfthe is limited by the offender’s wealth, the
optimal prison term is determined by the same facs in the prison-only version of the model.

Section 5 extends the model in two ways. Fitgtllows the probability of apprehension
to be endogenous. Second, it examines a versithreahodel in which the offender’s utility is
not counted as part of social welfare. This cas# interest because most crimes for which

incapacitation is relevant are harmful to societgt hence are not likely to be socially desirable.



In the prison-only version of this model, the o@lmrison term is either finite (with deterrence
and incapacitation offsetting each other), or imdirfwith deterrence and incapacitation
reinforcing each other). This last case seems desstriptive of the rationale for three-strikes

laws. Finally, Section 6 offers concluding comnsent

2. Empirical Evidence on the Impact of Imprisonment on Crime

Empirical analyses of the impact of imprisonmenltgies have focused on measuring
their effects in reducing crine.In particular, they ask whether increases inugeof prison as a
criminal sanction—as reflected by more frequentafgarison and/or longer prison terms—are
associated with a reduction in the crime rate,radipted by both the deterrence and
incapacitation models of crime. Although the hymssis is a straightforward one, uncovering
such a causal effect from aggregate crime dataptesignificant empirical problems. One of
the difficulties is illustrated by Figure 1, whignaphs the rate of violent crimes and the
imprisonment rate in the United States from 1980670 Depending on the particular time
interval, one can observe either a positive orgatiee correlation between the variables. Thus,
by focusing on a particular time period, one cdhegiconclude that an increase in the use of
prison has not reduced the crime rate (and maykgtuave increased it), or that it has had the
desired crime-reducing effect. The problem stermsifa failure to account for multiple causal
influences on the crime rate besides imprisonnantyell as the likely feedback effect of the
observed crime rate on prison policy (i.e., thelaty for policymakers to respond to rising
crime rates by enacting more stringent criminalges, resulting in a reverse-causal effect).

[Figure 1 here]

! See the survey by Levitt and Miles (2007), on \uttlee current section is based.
2 The data were obtained from the Statistical Alsstodthe United States, various years.



Recent studies have employed sophisticated eraptachniques to overcome these
challenges. The results suggest that increadés irate of imprisonment do in fact cause a
decline in the crime rate. Recall, however, th& tonclusion is consistent with both the
deterrence and incapacitation models. In othedsjdhe mere establishment of a causal
connection between increased use of imprisonmehtaaver crime rates does not tell us
whether this is due to a behavioral response adrak offenders who choose to commit fewer
crimes for fear of punishment, or whether it isdaese offenders who otherwise would have
committed crimes are deprived of the opportunitgddcso because they are held in prison longer.
In addition to its theoretical relevance, this idistion is important from a policy perspective
because, as we will see, the specific prescripticom the two models are different.

Fortunately, economists have found ways of disegitag the two effects. For example,
Kessler and Levitt (1999) looked for changes indhme rate immediately after California
enacted Proposition 8, which provided for enhamrézbn sentences for certain serious crimes.
Since the incapacitating effect of the new law daurly take effect after the standard prison
term had run, any observed reduction in the criate before that time would have had to be
solely due to deterrence. The authors in factdaiat the crime rate fell more for affected
offenses than for non-affected offenses in the gétar adoption, showing that deterrence
mattered. However, they also found that the criate fell twice as much in the three years after
adoption as it did in the first year, suggestingf thcapacitation had also contributed to the
overall decline in the crime rate. Other studiagdhyielded similar results, confirming that
deterrence and incapacitation effects are botlvaalefactors in assessing the impact of prison
policies.

3. The Economic Theory of Crime and Punishment



The empirical finding that both deterrence andpacitation effects matter sets the
agenda for theoretical models seeking to explarothserved relationship between crime and
punishment. This section reviews the basic vessairboth the pure deterrence and pure
incapacitation models by way of providing a contextthe hybrid model to be developed in the
next section.

3.1. The Economic Theory of Deterrence

As noted, the economic theory of criminal punishtmeprimarily based on the goal of
deterrence. Although such a theory was discussedrdy as the eighteenth century by Beccaria
(1767) and Bentham (1789), the modern mathemateraion was first developed by Becker
(1968) and elaborated on by Polinsky and ShaveD@22007). | will hereafter refer to this as
the BPS model of deterrence. The key behavioglmaption underlying this model is the
rational offender assumption, which maintains thatild-be criminals decide whether or not to
commit illegal acts in the same way that they waukike any other economic decision; namely,
by comparing the expected gain from committingabeto the expected punishment, where the
latter consists of the probability of apprehensaod conviction multiplied by the sanction (a fine
and/or imprisonment term). If the expected gaiceexis the expected sanction, the offender
commits the act; otherwise, he is deterred.

Summing over all offenders who choose to comn@gdl acts yields the aggregate crime
rate, which, by virtue of the rationality assumptics decreasing in the severity of the expected
sanction. In other words, increases in both tkedihood of apprehension and the severity of the
sanction have the effect of reducing the crime. r&ased on this relationship, policymakers can
choose the law enforcement policy that achievesadlc@lly optimal crime rate. This is usually

taken to be the crime rate that maximizes a sea@tfbre function that depends on the net cost of



crime to society (consisting of the harm to victiless any acceptable benefits to offenders) and
the cost of enforcement.

To see this formally, let

g = monetary gain from committing a criminal act;

z(g) =density function reflecting the distribution of gaiacross offenders;

h = harm caused by a criminal act (assumed to be fixed)

p = probability of apprehension and convictidn;

k(p) = cost of maintaining an apprehension rate,d>0, k">0;

f = fine imposed on conviction;

s =length of the prison term imposed on conviction;

0 = unit cost of prison to the offender;

C = unit cost of prison to society.
In the case where the sanction consists of a fideraprisonment, the expected sanction from
the offender’s perspective is given pf+Js). After observing the gaim, he will therefore
commit the crime if and only if

g=p(f+os) =g, 1)

where §is the threshold gain separating those offendeis aammit crimes from those who are
deterred. Thus, condition (1) is the embodimerthefrational offender assumption. Since the
gain is distributed by(g) across potential offenders, the aggregate critecisajiven by 1—

Z(g), whereZ is the distribution function associated witfi.e.,Z'=z>0). It follows that the

% The model abstracts from the adjudication of dujiassuming that all offenders who are appreheaded
convicted. This of course ignores the possibtligt some guilty defendants will be acquitted iaf,teand some
innocent defendants convicted. For a model thadrporates these errors, see Miceli (1991).



crime rate is decreasing mf, ands, reflecting the deterrent effect of increasesathlihe
likelihood of apprehension and the severity of sans.

Social welfare in the BPS model consists of thegaén to offenders from committing
illegal acts, minus the harm and enforcement cdsis.typically assumed in deterrence models
that the gain to offender should count as parbofa welfare, making the net social gain from a
given crimeg—h This assumption is questioned by some (seexXample, Stigler (1970) and
Lewin and Trumbull (1990)), and clearly is morese@able for some types of crime (e.g.,
speeding, double parking) than for others (e.@lewit crimes). Rather than debate this point,
however, | will maintain the standard assumptionnfiost of the analysis. (However, Section
5.2 below examines the effect of excluding the mdier’s gains from welfare in the context of
the hybrid model.)

Formally, welfare in the BPS model is given by
W= j(g —h-p(c+9)s)z(g)dg-k(p), (2)
g

where the integral represents offender’s gain mthasharm and expected punishment costs,
summed over all offenses (whegas defined by (1)), whild(p) represents apprehension costs.
The enforcement authority is assumed to maximigeetkpression by its choice of the policy
variabled, s, andp. It is easiest to see the optimum by first sopg that the probability of
apprehension, and hence apprehension costs, at¥ fix this case, we first consider
punishment by a fine alons=Q), and then by prison alon&=Q).

In the fine-only punishment scheme, we set thevatve of (2) with respect tbequal to
zero and solve fdrto obtain

f = hip. 3)

* This is the approach adopted by Polinsky and Shé3@00, 2007).



Thus, the optimal fine equals the harm per crirpprapriately adjusted to reflect the uncertainty
of apprehension. In this case, only efficient @fthose for whicg>h) are committed. To
illustrate, suppose that the harm imposed per oafract is $500. Thus, only those offenders
who expect a gain of more than $500 should commitct. Optimal deterrence therefore
requires the expected fingf, to be set equal to $500. If the probability ppeehension is 2,
this requires thactualfine to be set at $1,000.

Obviously, the above policy is limited by the wibabf the offendery, which will
prevent the attainment of the first-best outcometiose offenders whose wealth is less tivgn
As will be shown below, this problem provides tlve@omic rationale for use of imprisonment.

Before considering the combined use of fines amsbp, however, we consider the
optimal prison term when it is the only possiblacteon. This is found by maximizing (2) with
respect te with f=0. Assuming an interior solution, the resultiigtforder condition is given
by

(h+pc9z(§)d =[1-Z(g§)l(c+9). (4)

The left-hand side of this condition representsmtfagginal benefit of a longer prison term in the
form of the avoided harm plus the expected savimgsinishment costs. The right-hand side is
the marginal cost of punishment, consisting ofrthmber of crimes multiplied by the
incremental cost to society and the offender offleening the prison term. Unlike the case of a
fine, there is no simple formula for the optimalkpn term.

Now suppose that fines and prison can be combiet of the key prescriptions of the
BPS model of crime is that when both sanctionsaaedlable, prison should never be used unless
the offender’s wealth precludes setting the finthatlevel prescribed by (3) (Polinsky and

Shavell, 1984). This is easily proved by supposnmigplly that f<w ands>0. Now raisd and



lower s so that the critical gai,, remains constant. According to (1), the crinte will remain
unchanged, but expected punishment c@gts;o)s, will fall, implying that welfare must
increase. Thus, the original scheme vistiv could not have been optimal. Intuitively, it is
never optimal in the BPS model to impose a prigomtrather than a fine for deterrence
purposes for the simple reason that the two samcaoe equally capable of deterring crimes, but
fines are costless to impose while prison is cosilgus, only when the offender’s wealth does
not allow the fine to be set at the first-best lang3) is it possibly desirable to impose a pniso
term. In this case, the optimal prison term igiiby maximizing (2) with respect sowith
f=w. Since prison is costly, this may or may not lteisua positive prison, depending on the
magnitude of the marginal deterrence benefits coatp the marginal cost of imprisonment.
As an example, suppose that the social optimuamilerat level of offender gaing, equal
to $4,000, meaning that it is only efficient fooie offenders who receive a benefit of more than
$4,000 to commit crimes. Also, let the probabitifyapprehension be %, let the unit cost of
prison to the offender be $500 per month, andhietoffender’s wealth be $2,000. Then from (1)

we haveg =p(f+Js)=$4,000. After substituting=1/2, we obtairf+Js=$8,000. Since this

amount exceeds the offender’s wealth, the optimalit maximal, of=$2,000, while the
optimal prison term solves $2,000+($588)8,000, ois=12 months. The socially optimal
punishment scheme thus involves a fine of $2,0@Daa@ year in prison.

Finally, consider the effect of allowing the erdement authority to choose the
probability of apprehension along with the seveoitypanctions. In this case, the optimal
sanction, in both the fine-only and the prison-astfiemes, is maximal The proof of this

proposition proceeds as above. Specifically, sappuitially that the sanction (the fine or the

® In the case of prison, a maximal sanction mightifeémprisonment, or some other statutorily detered
maximum term.
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prison term) is less than maximal. Now raise #rgcion and lowep so as to hold the critical

gain, g, fixed. Since this lowers(p) while holding the integral term in (2) fixed, waté must

increase. Thus, the initial punishment schemedcoat have been optimal. This conclusion
makes intuitive sense in the fine-only case siasdyefore, increasing the fine is costless while
increasing is costly. It is less obvious, however, why ths@n term should be maximal. The
reason is that only those offenders who are caarghimprisoned. Thus, by loweripgfewer
offenders are caught and imprisoned, thereby lowegor at least not raising) expected
punishment costs.

When fines and imprisonment are combined, thexggdtfine is still maximal, but the
optimal prison term may not be maximal. This igetbecause, when the fine is set equal to the
offender’s wealth, simultaneously raising the pmiserm and lowering the probability of
apprehension so as to hold the expected costsimpfixed willreducedeterrence because the
expected finepw, falls. Thus, it is not necessarily welfare-entiag to continue to raisewhile
proportionately loweringp. The optimal prison term in this case dependbgésre, on the
particular relationship between the marginal detare benefits and the marginal cost of
imprisonment.

3.2. The Economic Theory of Incapacitation

Incapacitation protects society from the harm edusy criminals, not by deterring them,
but by depriving them of the opportunity to comeritnes. Imprisonment is therefore the
primary form of incapacitation. Unlike the deterce model, however, incapacitation is not
concerned with an offender’s decision about whetherot to commit a crime. Instead, it takes
the crime rate as given and asks whether sociéd ems lower if an offender, once apprehended,

is detained or released. Specifically, the congparis between, the cost of holding the
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criminal in prison, anth, the expected harm that he would impose if relasbere both are
defined per unit of time. K>h, the offender should be released, bukih, he should be
imprisoned and detained for as long as the inetyuabintinues to hold, possibly for the
remainder of his life. In the likely case where trarm an offender would impose declines with
his age, the optimal policy is therefore to releaise as soon as the threatened harm falls below
the cost of holding him in prison (Shavell, 1987).

3.3. Are the Economic Models of Deterrence andpac#ation Compatible?

At present, the deterrence (BPS) and incapacitatiodels represent distinct strands in
the economics of crime literature, with the BPS eidmking the predominant paradigm. As
noted, however, there is a somewhat troubling diseot between the prescriptions of the BPS
model and actual criminal policy, especially asarelg the use of prison. In particular, actual
practice seems to involve a significantly greagdiance on prison than the BPS model
prescribes, especially as exemplified by the respate of three-strikes laws that impose life
sentences on repeat offenders for certain crirfi@e. goal of incapacitation would seem to be a
better explanation for such a policy.

In principle, however, there is no reason why detece and incapacitation cannot co-
exist as complementary economic theories of crihnpnaishment. From a deterrence
perspective, the threat of punishment should prteseme offenders from committing dangerous
acts in the first place, while from an incapactgatperspective, the imprisonment of those
offenders who are not deterred, or who are notrgdike (for whatever reason), will prevent
them from committing further harmful acts. Theidature, however, has yet to offer a fully
integrated model that captures both of these appesato crime prevention (though Ehrlich

(1981) represents an early effort).
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A necessary first step in developing such an natiegl model is to make the BPS model
dynamic so as to introduce the time dimensionithatherent in the incapacitation motive.
Several recent efforts along these lines have beste by way of investigating the
pervasiveness of escalating penalty schemes feateyifender§,but none of these models has
explicitly addressed the question of incapacitatishill, these studies have revealed an
important insight that sheds light on the compatibof deterrence and incapacitation models.
In particular, they have shown that escalating [iisacan never be optimal in a pure deterrence
model when penalties are structured so as to aelafficient (first-best) deterrence. The reason
is that, in such a regime, only efficient crimes aommitted, so there would be no social gain
from increasing the punishment on those offenddrs @ommit them repeatedly. Doing so
would be like charging a higher price for repeattomers. By the same logic, there would
seem to be no social gain from incapacitating aféza who are expected to commit further
efficient crimes once they are released.

The foregoing argument suggests that, in ordactept incapacitation as a basis for
imprisoning offenders, one must either believe Huahe offenders are undeterrable and hence
can only be prevented from committing inefficientrees by detaining them, or that the optimal
punishment policy involves some underdeterrencegaRding the first of these possibilities,
while it is likely that some offenders are in facideterrable, this does not provide a very
satisfying answer to the compatibility questiondnexe it suggests that incapacitation can never
be relevant for rational offenders. (It also regsithe court to be able to distinguish deterrable

and underdeterrable offenders at the time of seirigr)

® See, for example, Polinsky and Rubinfeld (199b)irBky and Shavell (1998), Emons (2004), and Miart
Bucci (2005).
" See Polinsky and Shavell (2000, p. 67) and Pd2083, pp. 227-228).
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Regarding the second possibility, it turns out tha BPS model does generally result in
imperfect deterrence when punishment is costly, {ivben it takes the form of prison). In
particular, the socially optimal prison term asidedl by equation (4) above may entail either
overdeterrence or underdeterrence (Polinsky andedha000, p. 50). In other words, the gain
enjoyed by the marginal offender may be largemoalter than the harm caused by the act

(i.e.,g may be larger or smaller tharat the optimu This is true because the optimal prison

term must account for the expected cost of punistyweéhich depends both on the number of
offenders punished and the length of the prisam.teFhus, adjusting the prison term downward,
for example, will reduce the cost per offenderWilitraise the number of offenders. And since
the effect on expected costs is ambiguous, thisenayay not be socially desirable.

The model to be developed in the next sectionagtgplhe fact that there is imperfect
deterrence in the BPS model to develop a fullyoreti, dynamic model of law enforcement in
which both deterrence and incapacitation ariseratiyuas rationales for possibly imprisoning

convicted offenders.

4. Deterrence and I ncapacitation: A Hybrid Model

This section lays out the hybrid model of crimipahishment. It first shows that the
pure deterrence and pure incapacitation modelsgareey special cases, and then examines the
optimal enforcement policy in the general version.
4.1 The Basic Model

The model to be developed in this section retdiagational offender assumption, but
extends the standard BPS model to make it dynamiparticular, offenders are assumed to

have infinite life spans and potentially to comuoritnes throughout their lives when not

14



imprisoned. As in the BPS model, offenders dewtether or not to become criminals by
comparing the gain from an illegal act to the expeégpunishment. If an offender chooses to
commit a crime, he does so continuously until hepigsrehended. Then, after serving his prison
term, he confronts another criminal opportunity iethately upon release and makes a new
calculation. This sequence of crime and punishmepgats itself throughout the offender’s
infinite lifetime.

To model this formally, we again lgtbe the gain from a criminal act, which continues t
be distributed across offenders by the densitytfanz(g) For simplicity, we will assume that
the value ofj that an offender draws at time zero (his firstntnial opportunity) defines his
“type” throughout the remainder of his life (i.ethenever he encounters a criminal
opportunity)® Also, since time is continuous, we now defini® be the gain per instant of time
up to the date when the offender is apprehendédis,Tift is the date of apprehension, the
present value of the gain from committing the alitirime, as of time zero (the commission

date), is given by
t
jge‘”dr =g(1—e‘”), %)
r
0

wherer is the instantaneous discount rate. If we nomeate gain from not committing crimes
to be zero, then expression (5) represents the giaia from commission of a single criminal act

as a function of the apprehension date,

8 This reflects the idea that the group of individuaho become criminals and those who refrain fosiminal acts
are distinct and remain constant over time. Thkealte would be unaffected if individuals took a nénaw ofg at
each criminal opportunity, in which case the idgndf criminals would change over time.

15



We model the apprehension technology in a manrstrstiggested by Davis (1988) in
his intertemporal model of crim@.In particular, let the apprehension datée a random
variable that is distributed exponentially with dén function

v(t) = pe®, (6)
wherep is the instantaneous probability of apprehensibime corresponding distribution
function is given by/(t)=e™, and the expected time until apprehensiongs 1/

Since we are interested in incapacitation, we $amu prison as the form of punishment,
possibly combined with a fine. Thus, at the timejgprehension, the offender is assessed a fine
(if any), denoted by, and is imprisoned for a length of tirme Then, at the date of release,
which occurs at timeéts, the offender immediately confronts another criahiopportunity, and
the process begins again. Given the above assumtpit the offender’s type remains fixed
throughout his life, and assuming a time-invarjaumishment policy? the offender will make
the same decision at each opportunity. Thus, tbtieaders who find crime profitable at time
zero will become repeat (habitual) criminals, whilese who are initially deterred will never
commit crimes. Figure 2 depicts the time sequefi&yents as just described.

[Figure 2 here]

Following Polinsky and Shavell (2000, 2007), wstfexamine the optimal punishment
scheme assuming a fixed probability of apprehensiWie begin with a prison-only scheme, and
then introduce the possibility of a fine combineithwrison. In Section 5 below, we extend the
model to allow an endogenous probability of appnsian.

4.2. Punishment by Prison Only

° Loury (1979) and Mortensen (1982) use a similaraach to model the uncertain discovery of a teligical
innovation.

19 To keep the model simple, we do not consider eefoent policies that condition an offender’s punmisht on
his offense history. For models that do allow sagiolicy, see the references in footnote 6 above.
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We have already derived the gross gain for arviddal who chooses to commit a crime.
We now need to combine that with the expected pumént cost. In the prison-only scheme,
this involves the expected present value of thé @bisnprisonment from the date of
apprehensiort, up to the date of releades. Proceeding as above, we calculate the punishment

cost for the offender’s initial crime as a functioit ands to be

t+s 5

I &rrdr = _(e—rt _ e—r(t+s)) ' (7)
r

t

where, recallg is the unit cost of imprisonment to the offend&he net benefit for the initial

offense is thus given by the difference betweera(i) (7), or
% (1_ e—rt) _?(e—rt _ e—r(t+s)) . (8)

Since the apprehension date is a random varialel&eed to compute the expected value
of this expression. Thus, weighting (8) by thedignfunction in (2) and integrating over all

values oft, we obtain
Ga.sp) =] [% 1-e™) —?(e‘rt - e_r(”s))pe‘ptdt}
0

1 {g _975(1-@)] ©)

p+r

This expression represents the net expected gdietoffender from committing the first
criminal act. If the opportunity were one-time,Weuld choose to commit the act if and only if

this expression is positive, or if and only if
6 —Is
g> P2 a-e"). (10)

where the right-hand side is the critical gain. il¢he standard BPS model, this condition

indicates that the offender is less likely to conancrime as the length of the prison term and
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the likelihood of apprehension are increased. drlg difference here is that the cost of
imprisonment is expressed in present value téfms.

For purposes of integrating deterrence and ingtgienmn, the crucial extension of the
standard model is the assumption that offendersiageated criminal opportunities over an
infinite horizon. This is captured in the abovarfrework by computing the present value of
lifetime net benefits, given the assumption of timeariance. Formally, this is done by forming
the recursive equation

r(g,s,p) =G(g,s,p) + B(9)r(9,s, p) ., (11)
wheref(s) is the expected discount factor. According ts #mpression, the offender expects to
receive a net gain @ from every episode of crime and punishment ovaenfinite number of
periods. The discount factor is in expected temetzause it depends on the random date of

apprehension. The expected value of this factthrus computed as follows:

—IS

p(s) = [ peridr =2 (12)
0 ptr
Substituting this expression into (11) and solvimgl'(g,s,p)yields:
o -rs
r(g.s, p)=—rs{g-p—(1-e )] (13)
pL—-e®)+r r

A potential criminal at time zero will commit thwtial crime if this expression, which
represents the present value of his expected inémmea life of crime, is positive. Note that
the condition for (13) to be positive is given W), which was the condition for the first crime

to be profitable. This makes sense since, givar tnvariance, if the first crime is profitablel al

™ As a result, proportionally raisirgand loweringp (or vice versa) wilhot leave deterrence unaffected, as was true
in the BPS model (Davis, 1988).
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subsequent crimes will be profitable as well. Tireshold level ofy separating criminals and

non-criminals is thus given by the right-hand safi¢10), or
N 0 -rs
Gsp = 2a-e™), (14)

which, as noted, is decreasingsjmeflecting the deterrence function of prison.

Now consider the social cost of crime. This cstssof three components, (1) the harm
suffered by victims, (2) the cost to society of nspning offenders, and (3) the cost of
apprehension. In the current version of the muadhrep is treated as a parameter,
apprehension costk(p), are fixed. The harm suffered by victims is agéémoted by, but, like
the gain enjoyed by offenders, this cost is nowsuezd per unit of time that the offender is free
and committing crimes. Similarly, the cost of ingpnmentg, is defined to be the cost society
incurs per unit of time that the offender is in@eted. The harm plus imprisonment costs for

the offender’s first episode of crime and punishtraga thus computed as follows:

t+s

t
jhe‘”dr+ j ce''dr :F(l—e‘”) +$(e'rt -9
0 t

Proceeding as above, we compute the expected ohthes expression to obtain
_°° h —rt C -rt —r(t+s) —pt
Clsp) = [|-@-e™)+ (e —e"""?) |pe™dt
0

-1 {h+%(1—e‘”)] (15)

p+r

Finally, we can convert this to the present valigazial costs over the lifetime of the offender

by again using the recursive equation
W(s, p) =C(s,p) + B(s)¥(s, p). (16)

Substituting from (12) and solving yields the prgselue of harm plus punishment costs
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— 1 ﬂ: P
Y(s, p)_—p(l—e"5)+r[h+ r l-e )] a7

Total social costs consist of this expression fiesfixed costs of apprehension ¥s,p)+k(p)

Before proceeding with the analysis of the hylonioldel, we note that the pure deterrence
(BPS) and pure incapacitation models emerge frasngineral model as special cases.

4.2.1. The Pure Deterrence Modélhe pure deterrence model emerges from the above
formulation by considering only the initial episodecrime and punishment. In other words,
instead of assuming that the offender commits rejgeerimes throughout his life, we assume his
crime decision is one-time. Obviously, imprisoninegmnot serve an incapacitation function in
this case because there is no threat that thedsfemill commit further harmful acts. Thus, the
only possible function of prison is to deter thi¢tidth crime.

Social welfare in this case consists of the neehs to the offender from the first
criminal act, given by (9), minus the correspondogial costs, given by (15), summed over

those offenders who choose to commit the crimeg (hese for whong = g ), minus the fixed

cost of apprehension. The resulting welfare funrcis

Wa= [[G(g,s p)-C(s p)Iz(g)dg - Kk(p)

g(s,p)
= | ﬁ[g—h—@(l—e‘“)}z(g)dg—k(p)- (18)
g(s,p)

Note that this expression corresponds closelyaontbifare function for the BPS model in (2).

The resulting first order condition for the optinpaison term is given by

{h+%(1—e‘f3)}z(§)5= [1-Z(@)](c+9), (19)
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which has the same interpretation as (4) and aoiffigrsl by the fact that the punishment cost
savings on the left-hand side of (19) are in presalue terms.

4.2.2. The Pure Incapacitation ModeThe pure incapacitation model of Shavell (1987)
also emerges from the above formulation by choosiagrison term that minimizes the present
value of harm plus imprisonment costs, holdingdhime rate fixed. In this case, the repeated-
offense model is relevant. Thus, the problem ishimoses to minimize (17). The derivative of

this expression with respectdas given by

oW _ pre"*(c-h)
os [p-e™)+r]?’

(20)

the sign of which depends on a comparisoo afidh. If c>h, (20) is positive, implying that

costs are increasing in the length of the prisomteln this case, the optimal prison term is zero;
that is, offenders should face no prison timeuitivtely, if the cost of imprisonment exceeds the
harm that the offender would impose on societygéf then it is inefficient to detain them. In
contrast, ifc<h, (20) is negative, implying that the optimal pngerm is infinite. In this case,

the cost of imprisonment is less than the harmdffanders would impose if free, so they should
be imprisoned for life.

The simple model involves a corner solution (azmrinfinite prison sentence) becatimse
andc are both assumed to be constant. More geneifdlhe offender’'s danger to society
declines over time—either because a criminal’s engjty to commit crime naturally declines
with age, or because prison has a rehabilitatifecef-then it becomes optimal to release the
offender at the point whetfefalls belowc (Shavell, 1987).

4.2.3. The Hybrid ModelFinally, consider the general model that encomgmboth
deterrence and incapacitation. Social welfare i ¢hse consists of the present value of net

gains to offenders over their infinite lifetimesven by (13), minus the present value of social
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costs, given by (17), both summed over those crifmatsare committed, minus fixed

apprehension costs. The resulting welfare funasagiven by

W, = [[T(g,s p)=¥(s p)lz(g)dg-k(p)

g(s.p)
= %{g—h—Ma—e*S)}(gmg—k(m. 1)
sep PA—€7)+r r

The optimal prison term maximizes this expressidhe relevant first order condition, assuming

an interior solution, is given by

{h+£c(1—e"rs)}z(§)5=+ T(c+5+g—h)z(g)dg- (22)
r PA-€®)+r 550

The left-hand side of this condition is identiaalthe left-hand side of (19) and again represents
the marginal deterrence benefit of increasing ¢éimgth of the prison term. However, the right-
hand side of (22), the marginal cost of a longesgor sentence, is different. As in the pure
deterrence model, it includes the marginal cosbimety and to the offender of a longer
sentence, captured by tbed term in the integral, appropriately adjusted titext the repeated
nature of crime and punishments. But in addittbe,marginal cost of punishment includes a
term to reflect the incapacitation effects of inspnment. Specifically, thgg-hterm in the
integral represents the foregone net social benefithose crimes that the offender is unable to
commit because he is detained in prison for a Iopgeod of time, conditional on the fact that
he would continue to commit crimes if set free,egig>g . Notice, however, that this
incapacitation term may be positive or negativg@etheling on whether the expected valug of
for those offenders who find crime profitable isgar or smaller that. If it is positive, the
marginal cost of imprisonment is larger compareth®pure deterrence model, implying that

the optimal prison term should be shorter. In @stt if it is negative, the marginal cost of
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imprisonment is smaller compared to the pure deter model, implying that the optimal prison
term should be longer.

The intuitive explanation for these results isa®ws. Suppose that the prison sentence
is initially set at the length that would be optifram a pure deterrence perspective. Then, if
the expected gain for offenders who commit crinsdess than the social harm that they cause,
then on average they are committingfficient crimes That isE[g—h|g = g] < Q In this case,
there is a net social gain from detaining them &ng prison to prevent them from committing
additional crimes at the margin. In other wordsapacitation dictates that the optimal prison
sentence should be longer than would be indicayead iuire deterrence model. In contrast, if the
expected gain for those offenders who commit crireéasrger than the harm they impose (i.e., if

E[g-h|g=g] >0), then on average they are committafficient crimes In this case, there

would be a social loss from detaining them forragker period of time because it deprives them
of the opportunity to commit further efficient cras. In other words, holding offenders in prison
for purposes of incapacitation actually resulta imet social loss. The optimal prison term is
therefore shorter than would be prescribed ungbeliay of pure deterrence.

As a general rule, it is not possible to tell fr@2) whether crimes are efficient or
inefficient at the optimum. All we can say is thila¢ right-hand side of (22) must be positive,
which requires that

c+d>h-E[g|g=d]. (23)
Note that this condition necessarily holds if crinaee on average efficient (i.e., if the right-hand
side is negative), but it can also hold if crimesiaefficient (i.e., if the right-hand side is
positive). Thus, we can only conclude that inc&p#ion can either raise or lower the optimal

prison term compared to a regime based on deterr@naoe.
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This possibility that incapacitation can actuddlwer the optimal prison term is
obviously a consequence of the assumption thatffeader’s benefit from crime counts in
social welfare. Given the controversial naturéhig assumption (especially for violent crimes),
Section 5.2 will therefore examine the implicatiafiselaxing it.
4.3. Prison and Fines

In the prison-only model analyzed in the previoeesti®n, the optimal prison term had to
balance deterrence and incapacitation. We nowndxtee model to allow the use of fines along
with prison. Fines obviously can have no incapdich effect, but they can deter offenders, thus
allowing the use of prison solely for incapacitaturposes. We noted above that in the pure
deterrence (BPS) model, when fines and prison aitte dvailable, fines should be maximal (i.e.,
equal to the offender’s wealth) before the userision is considered. The question is whether
this conclusion continues to hold in the hybrid mlodTo provide an answer, we assume initially
that there is no limit on the offender’s abilitygay the fine.

Assume that the finé, is imposed as a lump sum amount at the instandffiender is
apprehended. For the initial crime, the presehtevaf the fine as of time zero is therefer&f,
which is subtracted from the offender’s net benef({8). Calculating the expected value of this

expression as above yields
1 5 -rs
G(g f.s p)=—[g—pf—p—(1-e )] (24)
p+r r
Converting this to the present value of gains ¢keroffender’s infinite lifetime yields

r(g, f,s p)= g- pf —pTé-(l—e"S)] (25)

Feaml
plL-e™)+r
As in the prison-only model, the offender commiits first crime if and only if this expression is

positive, or if and only if
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bo) iy~
gpr+'°T(1—e )=G(f.s p), (26)

which differs from the threshold in (14) by the duboh of the expected fingf, on the right-hand
side.

The social cost of crime also needs to be ametaladcount for the fine revenue
received by the government. Proceeding as abow@btain the following expression for the

present value of expected social costs over trend#r’s lifetime:

_ 1 PC ey
WY(f,s p)= p(l—e‘rs)+r[h+ ; 1-e™) pf] (27)

Finally, we form the social welfare function by swtting social costs in (27) from offender

gains in (25), integrating over the set of offesd@ho commit crimes, and subtracting fixed

apprehension costs:

wi= |t fa-n-2 D o) gk, 28)
g(f.s.p)

Note that the fine revenue drops out of this exgoessince it is simply a transfer payment.
Thus, welfare in this case differs from the expi@se the prison-only case in (21) only by the
lower limit of the integration, which here depermutsthe expected fine as well as the prison
term. This reflects the fact, noted above, thatfihe only affects deterrence (i.e., the number of
crimes committed).

Consider first the optimal fine, which is found tmaximizing (28) with respect to

Under the assumption that there is no limit ondfiender’s ability to pay, we obtain
C -Is
f*=h/p + F(1—e ), (29)

which says that the optimal fine equals the harffesed by victims, appropriately inflated to

reflect uncertain apprehension, plus the presdoevaf imprisonment costs that the offender
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imposes on society. In the special case where tkero imprisonment, this expression reduces
to the optimal fine in the fine-only version of tB®S model, as shown in (3). If deterrence were
the only consideration, there would be no reasampmse a prison term since the fine achieves
perfect deterrence. The question is whether tiseaerole for prison in the hybrid model for
purposes of incapacitation.

To answer this question, we $et* in (28) and take the derivative with respecs.td'he

result is

a\‘;\f - [p(l_p;_e:)s”]z g(f]':‘s(;g—o*—c+h)z(g)o|g, (30)
where

(1 s p)=h+2ED g g,
Now evaluate this derivative atO0:

LN ];( g - 5-c+h)2(g)dg<0, (31)

where the sign follows from the fact that the im&ggn is over the range whegeh, which
implies that the entire term inside the integraktrie negative. It follows that=0; that is, no
prison term should be imposed. Since the finenustrained by the offender’s wealth, it can
be set to achieve the efficient (first-best) levketieterrence. Thus, although offenders will
continue to commit crimes continuously throughdwit lifetimes (since they are never
imprisoned), those crimes are socially efficientitsere is no social gain from incapacitating
them.

Note that this conclusion is consistent with thgutts in the previous section, where the

gain from incapacitation (if any) arose from thesgibility of underdeterrence when prison was
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the only available sanction. In other words, beegurison alone cannot generally achieve first-
best deterrence due to the cost of punishmeng tkex potential gain from adjusting the prison
term for purposes of incapacitation when crimiraaks known to be repeat offenders. In
contrast, when the fine can be adjusted at notoasthieve perfect deterrence, there is no gain
from incapacitation.

Of course, this conclusion would be differenhié fine were constrained by the
offender’s wealth. In that case, it is easy tovslizat the optimal fine is maximal, &xw (as in
the BPS model), and prison may now be desirablpdgooses of both deterrence and
incapacitation. The trade-off is identical to thrathe prison-only model. That is, a positive

prison term is optimal if the expected deterreneediits exceed the expected punishment costs.

5. Extensions of the M odel

This section examines two extensions of the abos@et First, we consider the case
where the probability of apprehension is endogenand second, we consider the implications
of not counting the offender’s gains as part oiaogelfare.
5.1. Endogenous Probability of Apprehension

Consider first the case where prison is the ongilakle sanction. Recall that in the BPS
model, the optimal prison term is maximal in thase. It turns out that this result continues to
hold in the hybrid model. To see why, considertledfare function in (21) and suppose initially
thats is less than maximal. Now raisend lowerp so as hold the terp(1-€"°) constant. Since
the integral term is unchanged but apprehensiots ¢aks, welfare must rise, implying that
welfare could not have been maximized under tht@lmpolicy. Thus, for anp>0, welfare

cannot be maximized #is less than maximal. The fact that offenderdepually) commit an
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infinite number of crimes in the hybrid model dows affect this conclusion because each crime
is an exact replay of the previous one, and thengptpolicy with respect to the first crime
remains the optimal policy throughout time. Besidemaximal prison term implies that the
offender would be imprisoned for life on the ficftense, so he would have no opportunity to
commit further crimes.

When the threatened prison term is infinite, tireghold gain in (26) reduces

tog = po/r. Thus, the threat of life imprisonment does rererally result in complete

deterrence in the hybrid model. In this casewhbtare function in (21) becomes

W, = T—ii{g—h—ﬂgiéﬂdng—upy (32)
polr p+r r

The optimal apprehension rate is found by maxingzins expression with respecto

Assuming an interior solution, we obtain the follog/first order condition

1
p+r

1 T(c+5+g—h)z(g)dg. (33)

@+Bﬂa®é:wmw- :
r r (P+1)° 5
The left-hand side is the marginal deterrence besfed higher apprehension rate in the form of
the reduced harm to victims and saved punishmests cd he right-hand side is the marginal
cost of increasing (the cost of hiring more police officers, for exde)pplus the increased
punishment costs incurred as more offenders arghtaund imprisoned. Note that the marginal
punishment cost term (the second term on the hght side) includes the incapacitation effect
described above (represented byghaterm in the integral), reflecting the foregone gains
from those crimes that offenders are unable to cibvmine to the higher apprehension rate. As

before, this may be positive or negative at thénotn, and so may increase or decrease the

marginal cost of raising.
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Finally, consider the case where both fines ambprare available whemis
endogenous. As was true in the case wpavas fixed, it is never optimal to use prison usles
the fine is first set at its maximal level. Thafier setting=w, the prison term and probability
of apprehension are chosen simultaneously to magimelfare in (28). In this case, the prison
term is not necessarily maximal. To see why thisue, suppose thais less than maximal, and
then proceed as above to rassand lowerp so as to holg(1-€ ™) fixed. In this case,
apprehension costs fall, but so does deterrenaubedhe expected fine (given by) falls.

Thus, welfare is not necessarily increased. Aslysibe desirability of imposing a prison term in
this case depends on the marginal deterrence benefpared to the marginal cost.

The basic conclusions in this section are qualéht similar to those in the standard BPS
model. They differ only by the inclusion of theapacitation effect in the marginal cost of
imprisonment, as discussed above.

5.2. The Effect of Excluding the Offender’s GaonirSocial Welfare

To this point we have maintained the standardtmeof counting the offender’s gain as
a component of social welfare. Early on, howe&igler (1970, p. 527) questioned the
propriety of this practice when he asked, “Whatlence is there that society sets a positive
value upon the utility derived from murder, rapeacson? In fact, the society had branded the
utility from such activities as illicit.” But thessue is not a simple one since some acts that
society labels as “crimes” can yield benefits te tiffender that most people would consider a
valid component of social welfare. Consider, feample, a man who exceeds the speed limit to
get his pregnant wife to the hospital, or a lokehiwho breaks into a cabin for food and shelter.
Further, as Friedman (2000, p. 230) observes, wecgtart sorting criminals into “the deserving

and the undeserving,” we make the error of “assgrour conclusions” about the appropriate
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treatment of criminals. For these reasons, ecostsrhave for the most part retained the
standard assumption of counting the offender’styiih welfare.

Still, it is almost certainly the case that foosle offenses where incapacitation is a
relevant consideration, like dangerous crimes |&tgpoint is a valid one. Thus, in order to get
a true sense of the interaction between deterrandencapacitation, it would seem worthwhile
to consider a version of the above model in whighdffender’s gain is excluded from welfare.
For this purpose, it is sufficient to focus on greson-only version of the model and to assume a
fixed probability of apprehension. (Thus, in teection we ignore the fixed cost of
apprehension.)

The measure of social welfare in this case simphsists of the harm suffered by victims
plus the present value of expected punishment castsmed over the range of offend&rsThe

relevant cost expression is thus given by (17&grated oveg> g(s), whereg(s )s defined by

(14). Thus, the optimal prison term in this casehosen to minimize the following cost

expression:
c= | %{h+£c(l—e‘rs)}z(g)dg. (34)
59 PA—€") +r r

Note that this choice problem differs from thathe pure incapacitation model described in
Section 4.2.2 only by the endogeneity of the criate, as embodied by the threshold ggis,. )

The derivative of (34) with respect$as given by

o0SC_  -rpe™”® [ ~2_ ;m )
os IO(l—e‘rS)+r{{h+ ;4e )}Z(g)r ' p(l—e‘f3)+r£(h C)Z(g)dg}- (35)

2 For consistency, we do not count the offenderssitility from imprisonment as part of punishmenstso
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Note that the first term in braces is identicalhe left-hand side of (22) and again represents the
marginal deterrence benefit of increasing the prigom. However, the second term in braces,
the marginal cost of increasisgis different from the right-hand side of (22)otd in particular
that it may be positive or negative, dependinghenrelationship between the harm suffered by
victims, h, and the cost of imprisonmeiat, Thus, this term reflects the pure net beneés{cof
incapacitation.

Suppose initially that<c, or that the cost of imprisonment exceeds the Hesm crime.

In this case, the second term in (35) is negathegning that increasing the prison term imposes
a net cost on society. The optimal prison ternh thiérefore will occur at the point where the
derivative in (35) equals zero, or where the maigiieterrence benefit equals the marginal
incapacitation cost. The resulting prison term thiérefore generally be of finite length.
Although imprisonment is undesirable from a pumacitation perspective because the cost of
holding the offender in prison exceeds the harrhliravould impose if free, it is still socially
desirable to impose some prison time on offendecsibbse of the deterrence benéfitsThe

optimal prison term in this case thus represemtade-off between deterrence and
incapacitation.

Suppose in contrast thiatc, or that the harm caused by the offender excdedsdst of
holding him in prison. In this case, the secomthte (35) is positive, implying that the entire
derivative is negative. Thus, social costs aiietbtrdecreasing irs. As a result, the optimal
prison term is infinite (maximal). (Note that theseno possibility of “overdeterrence” in this
case because all crimes are assumed to be ingaffjcim this case, incapacitation and deterrence

reinforce each other and indicate that the prisom tshould be as long as possible.

13 Even if fines were available, some prison timehnigtill be desirable, given that optimal detereeircthis case is
complete deterrence. Thus, any finite level of eaould be a binding constraint.
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In terms of policy relevance, this last outcomenss to be most descriptive of the
prototypical case where deterrence and incapamitgerve as complementary reasons for
imprisoning dangerous offenders. Specifically, ttiveat of imprisonment deters some offenders
from committing dangerous crimes in the first plaghile those offenders who reveal their
predilection to commit crimes in spite of the theseed punishment should be imprisoned for life
on their first apprehension in order to preventtlieom having further criminal opportunities.
This logic seems to be the motivation underlyingéhstrikes laws, though the current model,
with its assumption of a time-invariant policy, da®t account for the gradual progression in
such policies toward a maximal prison term. Indeled current model with fully rational
offenders provides no basis at all for waiting uthte third (or even the second) offense to
impose the maximal sentence. Explaining this miowi of the law therefore requires further

elaboration of the basic model.

6. Conclusion

The economic theory of law enforcement has tran#ily focused on deterrence as the
primary motivation for criminal punishment. Sirfagges and imprisonment are equally capable
of deterring crime under this theory, the modebpribes that prison should never be used unless
the limited wealth of offenders prevents the atteent of the desired level of deterrence. To the
extent that the actual use of prison seems to lye mdensive than is warranted by this
prescription, however, the economic model fallsrshs a positive theory of criminal policy. In
addition, the economic model offers no rationalepionishing offenders who are undeterrable.
The theory of incapacitation, on the other handreskes both of these shortcomings, but it

offers no theory of criminal behavior. Unforturigteéhe law and economics literature has yet to
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find a way to incorporate these two theories intmberent model. Filling that gap has been the
goal of this paper.

The hybrid model outlined herein showed that, dyaamic setting where fully rational
offenders face recurrent criminal opportunitie®tilghout their lifetimes, deterrence and
incapacitation emerge naturally as complementarvwe® for criminal punishment. In
particular, the threat of imprisonment (and/orreejideters some potential offenders from ever
committing crimes, while the actual imposition gbr@son sentence on convicted offenders
prevents them from committing further, inefficiemimes by detaining them in jail. The optimal
prison sentence thus embodies both approachesrtogravention. In most respects, the hybrid
model does not prescribe fundamentally differenicpes as compared to the pure deterrence
model. Still, by combining the two motives for psimiment into a coherent framework, the
hybrid model provides a more compelling theoryadtial punishment policies without having to

abandon the theoretical appeal of the standardoesicrmodel.
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Figure 1: Crime and imprisonment rates (per

100,000), 1980-2006
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Figure2. Time line of crime and punishment over an in@ririzon.
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