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Escalating Interest in Escalating Penalties

1. Introduction

The imposition of increasingly harsh penaltiesrepeat offenders is a pervasive feature
of punishment schemes in a variety of contextduding criminal sentencing, regulatory
enforcement, and penalization of sports infractiomsiame just a few examples. As intuitively
appealing as such schemes appear, however, irtvasnpsurprisingly difficult to show that they
are consistent with an optimal (cost-minimizingjaeoement policy. One difficulty lies in the
notion of “efficient offenses,” which is based ¢retidea that optimal punishments should reflect
the social cost of an offense and nothing mores thducing only those offenders who value the
act more than its cost to society to commit it.isT&pproach, which characterizes the standard
economic theory of law enforcement since Becke6g)9 offers no basis for increasing
penalties regardless of how many times an offendermits an illegal act. Repeat crimes are no
different (nor less desirable) than repeat purchasa product.

This logic suggests that a policy of increasinggtess for repeat offenders is relevant
only for those offenses that should be preventeyather (Posner, 2003, p. 228). But even in
this context, if the social harm from an act excetbe benefit, then a policy of setting the initial
penalty equal to (or above) the harm should détérational” offenders fromevercommitting
the offense. And if some irrational offenders| stdimmit the act, there is no social gain from
threatening to punish them more harshly in ther&ugor at all'). One possible explanation is
that harsher penalties are aimed at incapacitagicigivists? which could be an effective way of

preventing harm caused by undeterrable offendetghis logic doesn’t explain increasing fines,

! See Polinsky and Shavell (2000) for a modernmeat of that model.
2 For economic analyses of incapacitation, see $h@@87) and Miceli (2010).
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and more generally, it does not provide a verysgatig explanation for the common-sense
appeal of escalating penalty schemes.

This paper attempts to offer the simplest posskf#anation for escalating penalties
based on the following intuitive explanation. Arfacer wishes to deter a particular undesirable
act but is unsure about what level of punishmewilittake because offenders vary in their gains
from committing the act. One approach would bsediba high initial punishment, but this policy
would be costly to implement if some offenders &ewhatever reason, not deterred. Thus, a
cheaper strategy may be to set a low initial punistt, and then to raise it for those who commit
the act, thereby revealing their higher valuatibmder this escalating scheme, some early crime
is tolerated in order to save on punishment casigll show that the optimality of this strategy
turns on the following factors: (1) social undekiligy of the act in question, (2) the costlinegs o
punishment, and (3) the existence of a sufficielattge number of “undeterrable” offenders.
Before proceeding with the analysis, | will revidlve existing literature on escalating penalties,

which itself has recently been escalating.

2. Literature Review
As noted, the existing literature has had mixedsss in explaining escalating penalties.
Most notably, models of criminal enforcement basedhe standard economic approach,
extended to allow offenders to commit crimes ovaelttiple periods, generally find that the
optimal penalty structure is either flat or decligi(Dana, 2001). For example, in a model where
offender gains are counted in social welfare andghument is by a fine, Polinsky and Shavell
(1998) show that although first time offenders fless severe fines than repeat offenders in the

second of two periods, repeaters face the samerfrabxXine in both periods. Thus, fines never



actually escalate for a given offender. In a madatre criminal acts are strictly undesirable,
Emons (2003, 2004) and Burnovski and Safra (198dyvghat the optimal fines are actually
declining over a two period time horizon. Whilelifstein (1980) is able to show that there
exists a utility function for offenders that makesescalating penalty scheme optimal within the
context of Becker’'s model, this special case cadlizaccount for the pervasiveness of the
practice.

Evidently, some departure from the standard fraankws necessary to show that
escalating punishments are optimal. One possibilist noted by Stigler (1970, pp. 528-529),
is that first-time offenders may have committedrtbemes “accidentally.” Following this
suggestion, several authors have shown that thist&in may indeed lead to an increasing
penalty structure (Rubinstein, 1979; Chu, Hu, andrt, 2000; and Emons, 2007). Intuitively,
because repeat offenders are more likely to harergtied their acts deliberately, they need to
be punished more severely to be deterred.

Another approach, first proposed by Polinsky antiRfeld (1991), is based on the idea
that offenders differ in their propensities to coitnsocially undesirable acts. An escalating fine
may be useful in this context as a sorting de\ag@ed at differentially deterring those offenders
with high offense propensities. In a similar mgdétCannon (2009) shows that if some
offenders are “experimenters” whose acts may tutri@be socially desirable, while others are
habitual offenders whose acts are definitely umdege, then a rising penalty scheme can again
serve as a screening device to punish the latper @y offenders more harshly.

Several authors have argued that an escalatirgjtpescheme is necessary to offset the
learning-by-doing effect of repeat crime, whichses the cost of apprehending experienced

offenders (Baik and Kim, 2001; Posner, 2003, p.)22®8hile this may justify increasing



sanctions, an offsetting effect is that enforceiklikely pursue repeat offenders more
vigorously, and if this latter effect dominateswitl make declining punishments optimal (Dana,
2001; Mungan, 2010). Garoupa and Jellal (2004¢,rfaawever, that enforcers can also learn
from experience—for example, about more efficigggrahension technologies or the tendencies
of offenders. When this is true, low initial petned may be optimal in order to allow enforcers
to learn from early crimes.

A final strand of literature has focused on thgrsa effect of criminal conviction, which
acts as a supplement to formal criminal penaltiedeterring some offenders (Rasmusen, 1996;
Funk, 2004; Miceli and Bucci, 2005; Dana, 2001, pf2-776). Although stigma may help to
deter some would-be offenders from committing canmethe first place (thereby lowering the
need for high formal sanctions), it also reducesdéterrent effect of criminal punishment for
repeat offenders because, for example, their keg@loyment opportunities are diminished.
Thus, higher actual penalties are necessary to thete. A related explanation for escalating
penalties is based on the notion that some (ifhmut) people obey the law not because of some
cost-benefit calculation, but because it is thatrtging to do. In this view, legal sanctions gerv
an “expressive” function by defining what kindsooinduct are right and what kinds are wrong.
An escalating scheme may be especially usefuhisrgurpose, and may therefore induce
compliance with the law at a lower cost (Dana, 2@l 776-783).

As is evident from the foregoing survey, severglarents can be used to justify
escalating penalties. The fact that none seemrelgrgatisfactory on its own suggests that some
basic insight is missing. The following analyseks to further close the gap between theory

and practice.



3. TheModd

This section develops the simplest possible motiedmeat offenders in an effort to
derive the minimal conditions under which escatapenalties are consistent with an optimal
law enforcement strategy.

3.1. Assumptions

The following assumptions describe the structurdhefmodel.

A1l. There are three types of offenders who diffepatiog to their gains from
committing an offenseg,, gu, andg.,, where 0g.<gu<g.. The offenders of typg. are
assumed to be “undeterrable” in the sense that glag from committing the act is larger than
the maximum feasible punishment. (See the furtismudsion in assumption A5 below.) The
existence of these undeterrable types reflectsethiestic possibility that some offenders are
irrational, mentally impaired (permanently or temgody), or simply attach a very high value to
committing crimes. In terms of the model, it ingdithat a policy of setting the sanction high
enough initially to deter those “rational” offendewith the highest gain (thgg’'s) will not
necessarily be optimal because it will entail ahhegst of punishing thg.'s. Leta be the
proportion ofg,’s in the populations the fraction ofgy’s, and 1«4 the fraction ofg..’s.

A2. An offense imposes social harmipfand is considered socially undesirable in the
sense that it should ideally be completely deterdedbther words, the gain to offenders is not
counted in social welfare. This is contrary to magsions of the standard economic model of
crime? but is probably descriptive of many criminal acés noted, this assumption seems to be

crucial for showing the optimality of escalatingpéties since if offenders’ gains counted, then

% There are, however, competing views of whethegdia to offenders should be counted. See, fomgie,
Stigler (1970, p. 527), Lewin and Trumbull (199&0d Friedman (2000, pp. 230).
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repeat offenses, if “efficient” in the sense the gain to the offenders exceeded the social harm,
would not be undesirable.

A3. For simplicity, the probability of apprehension ammhviction,p, is set at one,
though the analysis would carry througlp+1 but fixed. Although a simplification, this
assumption is not unrealistic since the level ohoral sanctions and the probability of
conviction are determined at different times andlifferent decision makers, possibly pursuing
different objectives.

A4. Punishments are costly to impose. This is obviptrsle of imprisonment, but may
also be true of fines, either because there coall@dministrative costs of collecting fines, or
because society simply has an aversion to impasingnal sanctions of any sort beyond what
is deemed “appropriate” (or proportional) to théenoke in question, or is minimally necessary to
deter the offense. The costliness of punishmekeysor the model because, given the existence
of undeterrable offenders, it implies that higtiialipenalties aimed at deterring first-timers are
costly. Let the cost of a sanction to an offertiiedenoted and the cost of imposing that
sanction to society be denotesl wherec is the (fixed) marginal cost.

AS5. When indifferent between committing an offense aat an offender will not
commit it. Thuss>g; will deter an offender of typie(i=L,H). The maximum possible sanction
in a given period i$, whereg.>5>gy>g,. Recall that this assumption implies tgas cannot
be deterred. Led; denote the sanction for a first-time offender gntthe sanction for a repeat
offender. The onlw priori restrictions on these sanctions are ¥ ands<s (j=1,2).

A6. Offenders live for two periods and can commit astrone criminal act in each
period. They are forward-looking and thus commisan period 1 based on the expected gain

overboth periods. For example, evergiks; for an offender of typg; in period one (a first-



timer), he will commit the act if the sanction Borepeat offender in period two is such that
2g>s:+s,.* Note that an offender can be a first-timer irigtone or two, but he can only be a
repeat offender in period two.

A7. An optimal enforcement strategy will be choseminimize the expected present
value of social harm from an offense plus punishngests over the two-period time horizon. In
addition, the strategy must satisfy subgame pediectin other words, non-credible penalty
schemes will not be allowed. Thus, the enforcdriwge backwards induction and Bayesian
updating whenever possible based on the obsenrel/ioe of offenders in period one.

3.2. Analysis of the Model

Using backward induction, we begin by examininggbeond (and final) period.
Observe first that the optimal sanction for rep#tgnders (if any) will be eithes,=0, g, or gu.
To prove this, note first that>gy can never be optimal because it contributes ngttan
deterrence (given that=gy will deter allgy’s andg,’s) but it involves additional costs. By
similar logic,g.<s,<gy and 0<s,<g_ cannot be optimal. The optimal choice among tliesse
options depends @, the sanction for first-timers, and how offendersponded to that sanction
in period one. There are three possible scenarios.

Suppose first thag; was set such that no offenders were deterredriagene; that is, all
offenders are potential repeaters. In this cémsepbservation that an offender committed a
period-one crime conveys no information about yyetto the enforcer. Thus, if the enforcer
setss,=0, all offenders will repeat their crimes, and thi&l period-two cost will b&C2=h.
Alternatively, if the enforcer sets=g,, onlygy’s andg..’s will commit crimes in period two,

and the expected period-two cost will &t =(1-a)(h+cg.). Finally, if the enforcer sets=gn,

* For simplicity | ignore discounting.



only g..’s will commit repeat offenses, and the expecteatibgetwo cost will beT' C'=(1-o—
S)(h+cgy). In this case, we will rule 0gt=0 as uninteresting because it would imply that no
offenders are ever deterred. (That does not mexds,#0 cannot be optimal in other cases, as
will be seen below.) Thus, the choice in thistfasenario is between=g, andgy. The cost-
minimizing choice will bagy if and only ifTCX<TC%, or if and only if

(1-0)c(g+—a) <p(h+cgh). 1)

The second scenario is whegavas set such that’s andg,,’s committed period-one
crimes (that is, onlg.’'s were deterred). Now if the enforcer sgtequal to either O ay., both
types will commit the offense again, yielding pekivo costs of"C)=h andT Ci=(h+cg.),
respectively. Clearlys,=0 strictly dominates,=g, in this case because it results in the same
level of crime but lower punishment costs, so #itel choice will never be optimal. Finally, if
the enforcer sets=gn, onlyg.’s will commit a further crime. Using Bayes’ Rutbe expected

period-two cost of this option is

Tct = (S2L) (h + cgn),

where (a—£)/(1—) is the probability, as of the start of period (what the offender is @, type
conditional on his having committed a crime in pdrone. The enforcer will prefey=gy over
=0 if and only ifTCL < TCY2, or if and only if

(I-a)egy < f(h+cgy). )

In the final scenarics; was set such that onfy’s committed period-one crimes. In this
cases; will have no deterrence effect since it will olgply to undeterrable offenders. It
immediately follows thas,=0 is optimal. This completes the analysis offibssible period-two

scenarios.

® The assumption tha;=0 is not optimal in this case amounts to assurtiiath>min{(1-«)(h+cg.), (1-o—

B)(h+cgw)}.



We now move back to period one to derive the ogtehaice ofs;, conditional on the
preceding results. In the first scenario, we cotojeed that all offenders committed an offense in
period one, and then showed thatgy is optimal if (1) holds, ang,=g, if it does not. (Recall
that we ruled ous,=0 in this scenario.) In either casesg, is consistent with all types
committing a crime in period one, batg, is not, for in that casg s will be deterred in period
one® Given this, suppose first that condition (1) flso thas,=g is cost-minimizing. The
period-one problem for the enforcer is therefore to

ming, g, (h +csy) + (1 —a — B)(h + cgn), 3)
which has as its solutia®=0. The optimalg,s,) pair in this case is thus (@,), and the
resulting expression for social costs is

TC, = h + (1-o-p)(h+cgn). 4)

Now suppose that (1) does not hold, so ¢f=g . In this case, the enforcer’s period-one
problem is to

ming <4, (h+cs)) + (1 —a)(h+cgy), (5)
which again has as its solutisj¥0. The optimalg,s,) pair in this case is therefore (), and
the resulting expression for social costs is

TC, =h + (1-a)(h+cgy). (6)
(Comparing (4) and (6) verifies that the cost-miizimg choice indeed depends on (1).) Note
that both of these schemes involve an escalatinglfyefor repeat offenders, with a zero penalty
for first-timers and a positive penalty for repeate

In the second scenario abogg’s andg.,’'s committed period-one crimes byts were

deterred. Note that this requirgsg, for otherwiseg,’s will also commit a crime in period one

® Note that becausg’s know they will be deterred in period two undettbpossible choices s, there is no future
gain to justify committing a crime in period onatlyields no immediate net benefit.
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regardless of wha is (i.e., even if they have no intention of contimg a second offense).
Given this situation in period one, we showed thebndition (2) holds, it is optimal to sei=gy
in order to detegy’s from becoming repeat offenders. In that cdse gptimal choice of;
solves

ming >4, (1 —a)(h +csy) + (1 —a—B)(h + cgn), (7)
which has as its solutia®=g.. Thus, the optimal penalty structuregs, @), and the resulting
total cost is

TCs = (L-w)(h+cg) + (1u-p)(h+cgh). (8
Note that this is also an escalating scheme wjtbsitive (but low) initial penalty.

In this same scenario, when (2) does not Ispid). In this case, there is a riskgpfs
committing an offense in period one, even veithy,, in order to essentially to have a “free
crime” in period two as a repeat offender. Thagjeterg,’s in period one, it must be the case
that their lifetime return from committing a periode crime is non-positive, gr—s;+9, <0,
which implies that;>2g,. We also need to ensure tlyats will commit period-one offenses,
which, based on the same reasoning, requiregthai+gy>0, or thats;<2gy. Given these
constraints, the optimal choice fsolves

min,g, <5, <29, (1 —@)(h +¢cs;) + (1 — a)h, 9)
which has as its solutia®g=2g,. The resulting penalty structure ig(20), which is a declining
scheme, and the resulting total cost is

TCs = (I-w)(h+c2g.) + (-a)h. (10)

The final scenario involved onty,’s committing period-one offenses, which impliedtth

=0 is optimal. In this case, must be set to deter bagh's andgy’s in period one. According
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to the above reasoning about lifetime criminal gathis requires settirgg>2gy. The
corresponding first-period problem is to

ming 54, (1 —a —B)(h+cs;) + (1 —a—p)h, (11)
which has as its solutia®=2gy. The resulting penalty scheme ig{20), which is again a
declining scheme, and the associated total cosesgion is

TG = (1-a—p)(h+c2gy) + (1-a—A)h. (12)

This exhausts the description of the penalty s@setiat are potentially optimal in the
model. Table 1 summarizes the possibilities: tiod three are escalating and two are
declining” The next task is to compare the correspondiraj totst expressions, given by (4),
(6), (8), (10), and (12), to determine the condisi@nder which each is optimal.

The first step is to show that scheme number ®isidated by the lower cost of schemes
4 and 5. Comparing costs under 4 and 5 show$thas lower costs when (1) holds and 4 has
lower costs when the converse holds. Thus, supgdsst that (1) holds, we compare 5 and 3
and find that 5 involves lower costs. Next, suppgshat the converse of (1) holds, we compare
4 and 3 and find that 4 involves lower costs. Thlss out 3 as an optimal scheme. To see why
this is true, note that scheme 3 is a combinati@tleemes 4 and 5 in terms of its implications
for the behavior ofly types ¢.'s andg..’'s behave the same under all three schemes).
Specifically,gy’s commit crimes in both periods under scheme d,ae deterred in both
periods under scheme 5, but they commit crime®riod one and are deterred in period two
under scheme 3. Given the linearity of costsyritg out that either complete or no deterrence of
this offender type is cost-minimizing, dependingvdmether or not condition (1) holds. Thus, the

combination of the two strategies can never beogti

" Notably, a flat penalty scheme is never optimahia current model (save the uninteresting sché®, (which is
ruled out by assumption).
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It is not possible to rule out any of the otheresules, which implies that each may be
optimal under different conditions. We have algeaéen that condition (1) determines whether
4 or 5 is optimal among the two declining schemesurns out that (1) also determines which of
the two remaining escalating schemes is prefesglteme 1 involves lower costs when (1)
holds, and scheme 2 involves lower costs whendhgearse of (1) holds. Thus, supposing first
that (1) holds, we compare schemes 1 and 5 andHatdscheme 1 is preferred whE@, <TGCs ,
or when

(at+p)h < [1-(atS)lCGh. (13)
Conversely, when (1) does not hold, we comparersebe and 4 and find that scheme 2 is
preferred wheiTC, <TC, , or when

ah < (1-o)cg.. (14)

The globally optimal outcome can now be determimgdsing conditions (1), (13) and
(14). Figure 1 graphically depicts the ranges ovig@ich the 4 schemes are optimal for different
combinations of the parametersandf, subject to the constraint that f<1. (Recall that: is
the proportion oy 's andp is the proportion ofjy’'s—the “deterrable” offender types—in the
population of all offenders.) The fully solid, regtyely sloped diagonal line defines the locus of
point for which condition (1) holds as an equality; points to the northeast of this line (and
below the dashed line), condition (1) holds, angtbchemes 1 and 5 may be optimal, while for
points to the southwest of this line, the convexfs@) holds, and schemes 2 or 4 may be
optimal.

[Figure 1 here]
The ranges are further partitioned by using cood#i(13) and (14). Graphing the locus

defined by (13) written as an equality yields tladf Bolid, half dashed diagonal line. As shown,
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it has a higher intercept and is steeper thanuiedolid line, and the two lines intersect at
o=cg./(h+cg.). The only portion of this line that is relevahtwever, is the segment in the
range where (1) holds, and so that portion of itheeik drawn solidly. In the triangle defined by
the two solid diagonal lines, conditions (1) and)(4¢imultaneously hold, so scheme 1 is optimal
in this region. In the remaining region above tle tliagonal lines, (1) holds but (13) does not,
so scheme 5 is optimal.

Now consider condition (14). Note that it defirmegertical line ati=cg./(h+cg.), and so
it intersects the solid line at the same poinhasitersection of the two diagonal lines defined
above. The relevant portion of the vertical lihnewever, is the solid segment below the fully
solid diagonal line in the region where schemea®4may be optimal. To the left of this
vertical segment, scheme 2 is preferred, whildéoright, scheme 4 is preferred.

We have now characterized the optimal penalty sehaver the entire parameter space.
The results show that the two escalating schentbelfses 1 and 2) are optimal if the deterrable
offenders (the combinegl andgy types as well as thg’s alone) do not comprise too large a
percentage of the population of all offenders. Mmégt section offers some intuition behind this
conclusion.
3.3. Discussion

Recall that the basic trade-off in the model isMgein the benefits of deterrence (the
saved social harm from crime) and the costs of smgppunishment. The declining schemes,
because they deter one or both of the deterrafdadsr types over both periods by setting high
initial penalties, are therefore more desirabléhasgains from deterrence increase, which will be
true when the fraction of deterrable offendersm population is high. In the limit where all

offenders are deterrable, these schemes will thieallg be able to deter all crimes, and hence
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will involve no costs. This shows the importancehe assumption that some offenders are
undeterrable, which rules out this first-best, zewst outcome. The advantage of the escalating
schemes, in contrast, is the savings in initialiphment costs from setting a low (zero) penalty
for first-time offenders, and then raising the ggnor repeat offenders so as to selectively deter
one or both of the deterrable offender types frommitting further offenses in period two. In
other words, the escalating schemes balance treditseof some deterrence against low initial
punishment costs. These schemes will thereforadye desirable as the fraction of undeterrable
offenders in the population of all offenders becsrigh. (Recall that we have ruled out
schemes that deter no crimes over both periodavmid all punishment costs.)

Because the advantage of escalating penalties doomeghe costliness of punishment,
one might suppose that the current explanationiepphly when punishment takes the form of
imprisonment. It is worth noting, however, thatiety’s dislike of high penalties could reflect
factors other than (or in addition to) monetarytspsuch as an aversion to disproportionate
penalties. As Hart (1982, Chapter VII) notes, acpunishment schemes embody a vestige of
retributive motives, reflecting a desire for prajpamality (or “just desserts”) in the setting of
criminal penalties. By this logic, harsh punishmgctiemes aimed primarily at deterrence,
whether in the form of prison or fines, may be \@elMas non-credible by offenders, especially
given the sequential nature of criminal procedutgich leaves considerable discretion in the
hands of prosecutors, judges, and juries aftelffenader has been apprehended. Often, for
example, judges and juries are reluctant to impaseh punishments, even if prescribed by
legislatures, and prosecutors may be unwillingurspe cases if the punishment on conviction

seems disproportionafeThis reluctance, however, likely wanes as offesdentinue to

8 See, for example, Adelstein (1981) and Miceli @0r discussion of some of these aspects of tingiral
punishment process.
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commit crimes, thereby displaying resistance ta@if outright defiance of) previous
“reasonable” efforts to deter them. For thesetoaboffenders, harsh punishments will
eventually become acceptable as the only way teeptehem from committing further

undesirable acts.

4. Conclusion

Criminal penalties are aimed at deterring two kiofieffenders: those who have never
committed a crime but may, and those who have @&reammitted crimes in the past. Common
sense suggests, however, that different penalteeappropriate for these two groups, with
lighter punishments being set for the former andliner punishments being reserved for the
latter. While this prescription is routinely folled in a wide range of punishment settings, the
economic theory of law enforcement seems to sudbasit is not generally an optimal policy.
The simple logic of the economic approach suggéstsby setting the punishment equal to the
social cost of an act, the efficient level of detace (whether complete or partial) will be
achieved. Such a policy prescribes no relationsbtgreen the punishment imposed on an
offender and his record.

While this departure of theory from practice is tiat only one that has emerged from the
economics of crime literature, it has for some oedseen seized upon by authors seeking to
reconcile the two. The resulting scholarship e indifferent success; although several of the
arguments that have been advanced are plausilsie,sg@ms to contain the whole truth (the
current theory included). This does not necesseaflect a failure of the theory, however;
sometimes a theory can be as useful for what is doeexplain (or at least for what it has

difficulty explaining) as for what it does. Thearamal justice system is a complex social
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institution that serves many goals, only one ofalihmhay be economic efficiency. Also
important are concepts of fairness and proportignalhich seem to be hardwired into human
thinking about punishment in a way that theory taasily rationalize. After reading the
extensive literature on escalating penalties aimkithg hard about the issue for a long time, I'm
convinced that purely economic models miss an itapbreason for their pervasiveness—they

just “feel right.”

16



References

Adelstein, R. (1981) Institutional Function and Exmn in the Criminal Processlorthwestern
Univ. Law Review6: 1-99.

Baik, K. and I. Kim (2001) Optimal Punishment Whedividuals May Learn Deviant Values,
Int'l Review of Law and Economi@4: 271-285.

Becker, G. (1968) Crime and Punishment: An Econdipigroach Journal of Political
Economy76: 169-217.

Burnovski, M. and Z. Safra (1994) Deterrence EfaiftSequential Punishment Policies: Should
Repeat Offenders be More Severely Punisheti’Review of Law and Economidgl:
341-350.

Chu, C. S. Hu, and T. Huang (2000) Punishing Rep&anders More Severelint'| Review of
Law and Economicg0: 127-140.

Dana, D. (2001) Rethinking the Puzzle of EscalaRegalties for Repeat OffendeYale Law
Journal110: 733-783.

Emons, W. (2003a) A Note on the Optimal Punishni@nRepeat Offender$nt’l Review of
Law and Economicg3: 253-259.

(2004) Subgame Perfect Punishment for&€&péendersEconomic Inquiryt2: 496-
502.

(2007) Escalating Penalties for Repear@#rs)nt’| Review of Law and Economics
27:170-178.

Friedman, D. (2000).aw’s Order: What Economics has to do with Law &vidly it Matters
Princeton: Princeton Univ. Press.

Funk, P. (2004) On the Effective Use of Stigma &sime-DeterrentEuropean Economic
Review48: 715-728.

Garoupa, N. and M. Jellal (2004) Dynamic Law Enéonent with LearningJournal of Law,
Economcs, and Organizati@0: 192-206.

Hart, H.L.A. (1982)Punishment and Responsibility: Essays in the Pbjlbg of Law Oxford:
Clarendon Press.

McCannon, B. (2009) Differentiating Between FirstldRepeat Offender§ontemporary
Economic Policy27: 76-85.

17



Lewin, J. and W. Trumbull (1990) The Social ValdeCoime?International Review of Law and
Economicsl0: 271-284.

Miceli, T. (2010) A Model of Criminal Sanctions thacorporates Both Deterrence and
IncapacitationEconomics Letter&07: 205-207.

(2008) Criminal Sentencing Guidelines &umdicial DiscretionContemporary
Economic Policy26: 207-215.

Miceli, T. and C. Bucci (2005) A Simple Theory oickeasing Penalties for Repeat Offenders,
Review of Law and Economits71-80.

Mungan, M. (2010) Repeat Offenders: If They Le&ke Punish Them More Severelgt'l
Review of Law and Economi88: 173-177.

Polinsky, A. and D. Rubinfeld (1991) A Model of Emfor Repeat Offenderdournal of Public
Economic#46: 291-306.

Polinsky, A. and S. Shavell (2000) The Economicdrgef Public Law Enforcemendpurnal
of Economic Literatur&8: 45-76.

(1998) On Offense History and the ThebBeterrencelnt’l Review of Law and
Economicsl8: 305-324.

Posner, R. (2003 conomic Analysis of Law8" Edition. New York: Aspen.

Rasmusen, E. (1996) “Stigma and Self-Fulfilling Eggations of Criminality,'Journal of Law
and Economic89: 519-543.

Rubinstein, A. (1980) On an Anomaly of the Detetteffiect of PunishmenEconomics Letters
6: 89-94.

(1979) An Optimal Conviction Policy fofféhses that May Have Been Committed
by Accident, pp. 406-413, iApplied Game Theoyed., S. Brams, A. Schotter, and G.
Schwoodiauer, Wuurzburg: Physica-Verlag.

Shavell, S. (1987) A Model of Optimal Incapacitati@merican Economic Reviefv: 107-110.

Stigler, G. (1970) The Optimum Enforcement of Lad®jrnal of Political Economy8: 526-
536.

18



Table1l. Candidatesfor an Optimal Penalty Scheme

Scheme ¢, ) pair Total cost Type
1. (Ogn) h+(1-a—f)(h+cgy) escalating
2. (OgqL) h+(1-a)(h+cgy) escalating
3. g, 0n)  (I-e)(htcg)+(1-a—p)(h+cgn) escalating
4. 6,0  (w(h+c2g)+(1-a)h declining
5. (B, 0) (1-e—p)(h+c2gu)+(1-a—p)h declining
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. Scheme 1
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cgL C9H 1
h+cgp, h+cgy

Figure 1. Regions where the various punishment schemes &éreabp
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