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ABSTRACT

Preliminayy simulation analysis inves;igating>the effects on
recidivism, incarceration lengths, and CJS costs of alternate plea
bargaining scenarios shows that, depending on how one chooses to weight
sectors of the‘griminal population, different socially optimum policies

result. However, not only will the optimum policy change for a given

~weighting scheme, but the effects on each subpopulation vis-a-vis reci-

divism rates and sentence lengths will differ és well., Our results show
that CJS policy analysts should weight criminal subpopulation according
to the subpopulation’s representation in the entire criminal population

when considering policy alternatives.




Introduction

The issue. of performance measurement for the Criminal Justice
System (CJS) has long been an issue for policy analysts, g.g., [11],
[123, [16], [17]1, [181. In the pursuit of the Best sfatistic for
measuring the efficacy of the CJS, models of the system or of the
criminal phenomena itself are frequently used as tools for desctiptive,
predictive and prescriptive purposes [6]. To date; ﬁowever, no one has
determined if the usage of‘particular performance measures can infrbduce
bias against classes of offenders. That is, can performanée measures
arise which, when used as pblicy making criteria, bias the operatiom of
the CJS against classes of offénders without any component of the system
knowingly prejudicing itself against a class of offenders. It i#'the
purpose of this analysis to show, using a discrete event simulaticn
model, that sugh bias can be introduced by inproperly défining,aggregate
measures of performance. Specifically, we develop career criminal~related
statistics of the CJS cost and recidivism, and we show that ngghfed |
averages of these measures for éach criminal subpopulatioﬁ resuits in
unbiased operation when the Weights are proportional to the'size'of each
sub?opulation relative to the whole. ‘ﬁe“fefer to fhe operation of'thek;
CJS in an unbiased fashion aé the Equal Treatment Scenario." |

The organization of this paper is as follows. First, we‘examine
the methoddlogical issues which are requirea for this Analysis, ’The
simulation model is discﬁssed at length so that the reader is appraised
of the féhicle of the analysis.‘ Thén, career criminal étatistics are‘ |
developed for guaging the performanée~of the'CES,and:the,eXperimentalf

design is described in as much detail as is necessary for analyzing the




Equal‘Treatment Scenario. Finally, we discuss the results of these
experiments in iight of the bias issue, showing how bias can cause an
analyst to select an otherwise less desirable policy over a better
(to be defined) alternative. We also show how bias alters

the treatment of offenders and we gopjecture that biases in sentencing

may be a result of the improper definition of a measure of performance.

Methodology

Simulation,méthods have been used to address many issues.related
to the opetation of the Criminal Justice System. From the analysis of
court delays, ‘to the improvement of police dispétching, to the fOIECéSting
of work loads and recidivism rates, gimulation models have touched on
many topics related to the efficient operation of the CJS. Since

several references are currently available which review these models

{51, 6], [8], we shall not attempt a comparison of these methods here.

The purpose of this section is to describe the’specific model used in
this analysis and to examine those performance measurement and experimeh—
tal design issues which enable our exploration of the eﬁual treatment
scenario. |

Model Structure

Our model of the CJS tracks each arrested offender from the time
of his first arrest, through the court and corrections subsystems, and

for the offender who is arrested more than once, until he either dies or

.his career in crime otherwise ends. However, it should be made clear

that this model does not emphasize the events of the criminal career. .

Rather, .the CJS itself is represented. as ‘a stochastic network with




offenders percolating tthugh the systeim.

The model has been implemented using the Generalized. Network
Simulator (GNS), GNS was chosen Because it allows tﬁe simultaneous
consideration of‘queﬁeing, resource allocation and costiﬁg phenomena
without the development of new computer .code [9], [14]. Unlike éther
network representations,; GNS requires that the nodes represent activi-
ties and that the arcs portray precedence relationships between’the
nodes.  GNS differs from many network flow models in that the nodes for
these other models represent either the initiating or terminating evenfs
of the activity representéd along the arc, In either case, entities
travel through the network along the ares. If multipie arcs leave a
particular node, GNS allows the‘user to choose the method of arc selec-
tion: it may be probabiliétic or it may be a special user-designed
rule. |

The structure of the modeled CJS is displéyed in Figure 1 using

the diagraming techniques described by Tonegawa [14]. The solid arcs

‘Yepresent paths along which offenders travel through the network, and

the dashed lines represent paths used by dummy entities for simulating '
the pre-trial detention of offenders. Each rectangle in the diagram

represents an activity of noﬁ—negative duration; whereas rectangles

‘butted against circles are referred to as queue boxes. Delays are simu-—

latéq using these queﬁe»boxes,in one of’two manners. - In some'insténées,
queue boxes‘are used to postpohe the movement'of‘éffénders Ehrough'the
network. This occurs notably with, the recidivism‘pr§Ceésdrsk(Bbi 19,
47,~48) where no real qﬁeugbdevelopé.‘ The‘second use Qf'fhe queqéqug
occurs‘whenever one Or more CJS’resources (Servers)‘mﬁstjbé‘avéiiable tq
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process (service) an offender. (Table 1 shows the resources assumed
for each CJS processor. Note that each box may requiré more than one
resource type to process an offender, in which case one unit of each
must be available for each bffender served.) - Other GNS diagraming
conventions require the use of circles to describe the stochastic

network. Large circles represent events (milestones) instead of activi-~

ties in the network, whereas the smaller circles merely simplify the

diagram.  Half circles, on the other hand, represent sinks in the model
where.offenders are permanently removed from the simulation.

The generation of all offenders in the network occurs at the
rectangle labeled Virgin Arrest Forecaster (Box 1). Deﬁtsch's forecast-
ing models are used to forecast the number of arrests per month [13].
Then Box 1 introduces each offender into the network, whefe each

offender's route is determined randomly based upon the characteristics

of the offender and of his offense. Certain interdependencies which -

bave also been modeled to affect an offender's route through the metwork
will be discussed in more detail later.

Because of the career. ¢riminal perspective of this model, several

.attributes must be maintained for each offender. These are an offender's
sex, current age, and the age (or time) of his death;~as well as the

~erime committed. Only the seven index crimes are considered: homicide,

trobbery, aggrevated assault, burglary, grand larceny, auto theft, and

forcible rape. ITn addition, the length of the criminal career is assumed -

to be exponential (see [13] for more details). Other offender attributes

are also maintained because of the objectives of our analysis. These

attributes are statistics collected



on each offender's criminal career:

1. The number of arrests,

2. The types of crimes committed,

3. The CJS cost attributable to the offender.
The importance of these statistics will be clarified in the next section

Much of the data used to'implément this model has been taken

from the CJS of Sacramento County, California; however, when such was
pot available for one reason or the other, statistics from othar
systems. or from the nation's averages have been assumed. Regardless
of the source of .this data, care has been taken to ensure the normative
behavior of the simulation model. The reader interested in fﬁrther
examiniﬁg this data or the model's validationAshould consult Richatds

and Deutsch [i3] for the details.

Performance Measurement

Measuring the performance of the entire Criminal‘Justice System
-typically centers around both the level of crime and the cost of opera~
ting the CJS. Although it is futile -in the‘aggregatekto differentiate
between the costs of each subsystem (e.g., courts or police),’it does -
make sence to examine the éoﬁrces of crime, Thﬁé, crimes committed by
first offenders should be tabulated separately from those of’;ecidivig;s
since it can be argued that different‘forces are at work.in’eQCh}instéﬁce;
The CJS's role in curtailiﬁg crime has been idéntifiea aévbeing eitheri 
through deterrence,,rehabilitation, and'incapaciﬁation. Althqugh the 7  ,
rehabilitative effects have been diséountea«as beiﬁg,negligibié‘ilg], g

the deterrence of first offenders and the detérience and incapacitation
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of recidivists have recently been the subject of several analyses of the
cJs [1], [21, [41, [10]. However, for this model, it shall be assumed

that the deterrent effects of the CJS are also negligible, leaving

only incapacitation to affect the crime rate. Because of these
assumptions, it is obvious that only recidi&ism rates need to be consid-
ered in evaluating the CJS's impact on the crime rate.

In reporting the performance of the CJS with respect to cost and
recidivism criteria, several approaches may be taken. The approach
taken here is to view these measures in the career criminal sense. That
is, recidivism shall be measured as the average number of arrests which
occur during the 1ifetimes of offenders whoée criminal careers’end during
the planning horizon. (Oux experienceiwith-thié measure shows that,
after a suitable initialization period, the time series of this statistic
is stationary and, therefore, iﬁ can be represented by the average‘over
the planning period.) In a similar manner,; the average cost of proces-
sing offenders through the CJS can be represented as ‘the average cost of
processihg an offender over his entire criminai career. This so-called
career criminal cost is computed assuming that all fixed costs and set-up

costs are zero. The only mechanism used to impute the cost of operating

~ the CJS to each offender is through his usage of resourcés, and these

costs were given in Table 1. The actual career criminal cost for -the ith

-offender, (CCC)i, is updated by the cost, Ck’ of each resource k requifed

for processing him at activity e by the relation

: (ccc):.L = (ccc)i +2C TR )

s’
Kk ek
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where Teiis the processing time of offender i at activity e, and Rek
is one if resource k is required to process .offenders at activity e or
it is zero otherwise. The average career criminal cost is simply the
average over all offenders who desist duriné the planning horizon. (The time
series of career criminal cost was also investigated. Like thé‘recidi-
vism measure, it too is stationary after the initialization period.)

These career criminal performance measures seem ideally suited
to evaluating policy alternatives. Principal objectives of any systems
analysis of the CJS’is.to appraise over the long term the rate of
entry of citizens to the criminal population (as observed by the arrest
of first offenders), the rate at which the criminal population commits
crime, and the cost to society of suppressing the‘criminal element.
Since our model assumes the rate of entry to the criminal popuiation is
invariant between scenariOS, our concern is with the recidivism and
cost statistics.  The stability of the career criminal measures makes
them more usefulkrelative to such aggregate measures as the annual cost
of operating the CJS or the total number of arrests of repeat offenders
~during each year. Annual crbss—secﬁional statistics will in genefal be
non-stationary if the recidivism rate is nonfzerd; it.will be more in-
fbrmative to. compare the average career criminal‘values rather than the
gradients of the annual measures. In addition, the career @riminal
measures also have the advantage of ‘being related to. a specific cohort:
of offenders. Thus, one would not expect the biéses whiéh freqﬁently
arise in cross—sectional statistiés to occur. 7(SeekWolfgang, et al. [19] ‘

for a further discussion of the benefits of cohort studies.)




Although the career criminal statistics have several advantages,

one disadvantage in analyzing policy scenarios arises from the strohg
negative correlation which exists between cost and recidivism (results show,
a correlation'coéfficient on the order of -.85). Oétimally, one would 1ike
to simultaneously minimize both measures, but since reducing recidivism
increases the cost of incapacitation, this is not poSsible; To avoid
suboptimization by minimizing only ocne of these measures, a combined

céreer criminal statistic is proposed which explicitly includes both

the cost and the recidivism aspects of career criminality. The use of weigh-
ted measures is not uncommon in the field of optimization, especially

under these circumstances. The new statistic is a linear function which
converts the average number of arrests per criminal career into an

expected social cost (in dollars) that society endures beyond the normal

CJS costs when an offender commits a crime. Define the social cost of

a single crime as Y. The expected cost to society of a‘criminai career

under experimental policy v is defined by

E () =vyB, +C > - (2)

where E; is the average number of arrests during a criminal career that
is observed under policy v, and E; is the average career criminal cost
for policy v.  With the selection of an appropriate y, a social optimum

may be found by choosing v such that

‘E* = minimum {EvCY)}‘ ‘ ’  , - (3)
v : :

Minimizing Ev(y) over all policy options v, however, reduces the




appeal of career criminal statistics to policy makers. Not that optimi-
zing an aggregate measure éf social cost is faulty, but the particular
statistic in (3) fails to allow for the ranking of categories of offen-
ders under the paradigm of social optimization. To correct this
inadequacy, redefine the social optimum as the policy which minimizes
the weighted sum of the average caréer criminal social costs of each
offender class j. That is, let
. J | .
E = minimm { % P, EJ(v)} = (4)
v k=1 J "V :

be the social optimum cost corresponding to the optimum policy v*,

where Pj is the relative importance given to offender category j-.

For convenience, we require that

J
P, =1. (5)

Note that Ei(y), the career criminal social cost fdr offender category
3, is defined by (2). Also mnote that Y is a constant over all j:. We
will specify a particular vziue for Yklater ih our discussions.

Experimental Scenarios

For our evaluation of CJS performance measures, a complete under-
standing of the policy scenarios examined and of the experimental design'
invoked ' is necessary for ;his particular effort. If bur intent was to
show that one measure is better than another, then full details of . st
scenarios énd experimental design would Be essential;'hoﬁeVef, because

our purpose is to illustrate the consequences of particular weights Pj

in equation (4), then the details of each run are not essential now.




But, it should be understood that these scenarios deal with plea bargain-
ing and, as such, they impact the rate and duration of incapacitation
dynamically. The factors which are ekamined deai with the dynamic
relationéhip of the length of the pre~trial delay and of case-specific
variables to the dispositién of offenders during plea negotiations [13].
The impact of these écenarios on incapacitation, although not measured

directly, is inversely related to the expected number of crimes committed

'

by career criminals, Bv‘. Because the exact relationship is confounded
(the recidivism delay is a function of disposition and age and the
probability of re-—arrest is both @ function of the offense committed.and
the sex of the offender), the expected sentence length, Sv’ is defined
by A

. 'iH

where fv is some unknown function. Thus, only by conjecture can we
"measure' the incapacitation effect of each policy.

To evaluate the impact of altermate P-weights, let it be
sufficient to say that each of the policy runs affects fecidivism
and CJS cost measures énd, by deduction, the incapacitation
measure as well. For each policy run, then, the following statistics
are collected: average career criminal cost and recidivism for each
offender category.; For this particular demonstration, the only distin-
guishing trait for offenders is assumed to be the‘criminal'é sek. Thus,
we divide the offender populétion into male and female offenders and
evaluate changes in Pl and‘P2 (thg weights for men and women, respec~
tively) against the resulting optimal policy and the surrogate measure for

incapacitatdion.
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Simulation Results

The results of ten experimental runs usiﬁg our model, are shown
in Table 2. The statistics represent the average recidivism and career
criminal costs for both male and femalé offenders whose careers in
crime desisted.during a 35-year planning horizon. The career criminal
social cost has also been reported for both offender categories on all
runs as specified by equation (2). The value assumed for the social

cost of -each arrest is y = $10,000. Beside each statistic in Table 2,

'+ its normalized equivalent is enclosed within parentheses. That is,

®

define 52 Y ;és the zth statistic in Table 2 for run v. The normalized
L .
value of Ez v requires the linear tramsformation
>
B -E E
= R T 2 (72,;> 7)

1
2,v 7 "\l s
[YZ (fl,;ﬂ

where Ez and V} are the expectation and variance operators defined for

4

. th . . s
the & h statistic as

=) = i. = '
Ey (‘z,v)’ 102 Fay ®)

and ‘ .
LN -2 L o\2 . ,
Ve <‘z,v}* Ey <“R,,v>— B, (“z,v> 9

Therefore, if E! < the statistic E < E {8 5
heretore, gy <0 Be 2 v T e,y

likewise, if Z > 0, then

163
v
=
o
Ch
o
\6._/

1)
2;5v L,v

It is dinteresting to note from Table 2 that recidivism is almosth
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| two arrests for a male offender and almost 1.5 for a female offender.

These averages underestimate the national average of about four arrests
[7; 48], partly for empirical reasons and partly because approximately
20 percent of all offenders died in the model before their criminal

careers ended stochastically. These deaths are a direct result of the

exponential assumption on the remaining lifetime of an arrested offender,

and the career criminal social cost should be scaled upwards accordingly;
however, for our analysis we choose not to scale E; becéuse our conclu—
sions are insensitive to such modifications. |

If the ten runs are rankéd on the basis of career criminal social v
cost for men, the ordering wouldbappear as in Table,BQ Note that this
ranking portrays a weighting scheme corresponding to equation.(S) of
Pl = 1 and PZ =.0. The resulting list of poliqieskplaces run v = 10
at the top, which is associated With‘above-average recidivism for both
men and women (see Table 2). 1In fact, the ranking ShOWS‘that policies
ranked one to six; all have E! > 0, while‘fdr policies ranked seven

“1,v

to ten Ei oS 0. Thus, relatively high levels of recidivism tend to
Ly :

minimize career criminal social cost. Although this particular result

'may change depending on the true value of E; the fact still holds that

a policy's importance in a sogial optimum sense isvaffected-bﬁ the
measurement Qf recidivism. However, the choice of a CJS policy essen-
tiailﬁ‘bresCribes a rate of recidivism %hich society is willing tﬁ‘
withsténdﬁéhd, by conjecture, the’expected length of prison senﬁences.
ihe?efore, theYChoiée of the recidivism,measure and, in a more géneral
sense,‘the priority wéights, Pi, of equatioﬁz(4) not only préSCribe

which policy is best,‘but they also define which policy changeé are
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necessary and, consequently, the .new rates of recidivism and incarcera—
tiomn.

To further illustrate this point, we have ranked these ten poli-
cies using weighting schemes other than Pl = } and 32 = 0., Two
alternatives which might be chosen by an analyst are to weight eachv
offender category in proportibp to its representation in the entire
offender popﬁlation. and , secondly, to weight each offender category
equally. For our caée,of male and female offenders, we have
computed E; and E; using these new.&eiéht distributions. As can be
seen from their ranking in Table 4, orly the order of policiés 5, 7 and
8 changes from the Pl = 1.0 to the Pl = .,872 case (viz, from Ev to EL).
This restructuring of the ordered list, however, could change the final‘
decision, not to mention the rate of recidivism. For examplé, if the
decision became a simple choice between policies 5 and 8, the‘Eg statis—
“tic would prefer policy 5 over78, since Rank(Es) f 5 while Rank(ES) = 6.
However, if E; were'chosen as the deciding faétor, then policy 8 would .
be preferred to ppnlicy 5 with the gap between the ranked policies having
“been increased from 1 to 3. That dis, 1if Ec is the decision_criteria;
two policies sepafate policy 8 from policy 5, whéréas ﬁone sepérated
these‘policieé under Ev' | | | | ’

Not only is the desirability of policies affected by thekchqice‘
‘of Ev over‘E;,’but‘the’impact on :ecidivism~is also considgrab;ég‘ fbr :
the above example,4if policy 8 is selectéd over poliC? S,vreCidivism‘
increases for both sexes. The’rate of increase varigs féf’eachjéex.

_ For men; 4f0‘percént more re-arrests are‘made’ﬁnder,pﬁlicy~8, wheféﬁsj-79‘7

women are re-arrested 1.5 perdent more under'policy 8 than under policy 5. -
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If, on the other hand, policies 2 and 5 were the only,candidates for
implementation, policy 2 would be preferred under either E, or Es statis—
tics and policy 5 would.be preferred under the E; statistic. Once again,
differential .recidivism rates exist for men and for womén, except that
now one rate increases while the other declines. For the tranmsition
from policy 2 to policy 5, the,recidivism rate for men decreases 1.27,
while the rate for Qomen increases by 1.17%.

.Recalling 6ur’conjecture in equation (6), we can presume that
under certain circumstances differential sentencing takes place. That
is, it is now clear that each policy impacts each segment cf the criminal
population differently. One effect is different sentencing rates and/or
durations for each sector of the population; another effcct precipitated
by differential sentencing is the observed differences in the rates of
recidivism for each sector. ~ This idea of unequal tréatment by
the CJS should not be unexpected, since at the outset it was stated that
the policies v arc concerned with the dispositicn of plea bargaining‘
defendents when case-specific information is available to the prosecutor.
Since each offeﬁder may be classified on the basis of his sex, it is
not inconceivable that the analysis of case-sgpecific factors pricr to
disposing of defendents would tend tov"pre—dispose" certain cacegqries
of offenders (under a mofe general offender'classification scheme) whose
case;specific'variables usually fall ﬁithin certaiﬁ dispositional cété;
gories. This is not to-say that the CJS knowingly discriminates against
’anj sector of the criminél population, but statistically some
'*boffénder categorics may, on the average, receive harsher dispositions

than otﬁervcategories.'
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Because differential treatment must be predicated on the merits
of a . defendent's case and not on an apriori classification scheme, when
CJS policy analysts compare feasible scenarios, bias against particular
offender categories must not be introduced. To minimize the introduction
of an arbitrary bias in the handling of cases, the seléCtion of policy
should be based, at least in part, upon a.pefformance measure like EG

where the trade~offs between career criminal cost and recidivism are

N

‘explicit and where each offender category's contribution to the measure

is accOrding.to.its percentage representation in the entire criminal
population. ‘Any oﬁher measure of performancg for a CJS where deterrence
is ineffectual would tend to bias the apparatus of the CJS against
certain‘offender categories, sincé the normative reéponse would require
an equally weighted average over all offenders;‘ In other words, the
normative response woild require a weighting séheme,for E* such that

Pi is equal to the proportion of all offenders who arefé'member‘of
category i. We have already‘observed that differing the Weightéfv

Pi’ can alter thé chioices between policy alternatives and precipitatek

a situation in which very different outcomes would result for the

average offender of each category.

Conclusions
Our analysis of a representative CJS using a discrete event
simulation has shown the utility of evaluating policy as it'impacts

categdries of offenders. By simulating offenders individualiy,fwélwere

~able to examine the effect of each policy on career criminal cost and

~on recidivism for each category and inferences concerning the expected

sentences of each were drawn. By aééuming that a deterrent effect does -
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not exist, we were able to show that an aggregate measure of performance

% which combines recidivism and cost statisties can be misused unless each

offender, regardless of his classification, has an equal‘affect on the-
measure of performance.' To use anothef‘scheme for measuring the contri—
bution of offenders to the aggregate measure (for example, by~wgighting
cach offender category .equally rather than each offeﬁder) may produce
a different optimal policy than.the unbiased case, and also may .result
in the differential treatmenf of offenders who belong to specific -
offender classifications. In other words, the system Woﬁid.be operating
with a biasfagainst certain offenders even thqugh eéch individuél
component of tHe CJS would be operating in an unbiased fashion using
decision criteria or operating procedures suggested by thé optimum
policy.

Although it may seem that our results in Tables 2-4 afe’due to
random error rather than to differential treatment, the tabulation in
Table 3 of the estimated number of crimes saved in going from policy v

to poliéy 10 (which minimizes‘Ev) shows that the difference in the

number of crimes resulting from two differnt scenarios is significant

- for male offenders. In addition, for n = 15000, the Central Limit

Theorem tells us that the variance for both the recidivism and the -
career criminal cost statistics for men is small [15]. Simiiarly, the
variance for female offenders is also small because the number of women

criminal careers ended during the planning horizon is on the order

4

© of 2200.for each run.

The question that should arise after reading this analysis is:

- what is the benefit of incorp0rating criminal subpopulations into a
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model of the CJS if ultimately it is necessary'that the optimization

heasureibe based upon the average characteristics of allkoffendofs? In
part, .the answer is based on precedence. Several models of pefformanCe
are currently being used to e&aluate'the CJSvandgtheée models do not
assume o homogeneous offender population. Because the empipical data
has been available, simulation models like JUSSIM [3] and COURTSIM [11]
have all used’crimé as a discriminating factOr'for criminal populations

and a great deal of work has evolved which examines the transition of

- offenders from one capegory (crime) to another [19]. What is used here,

- however, is not only a model wherein offenders commit different crimes,

but a more fundamental grouping is based on the demographio:characteris%
tics of offenders. Thus, not only does this information directly impact
the CJS, but it also offers a. means wherein crime control policies can

be examined which are directed specifically at crime-prone subpopulations.
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Table 1.  CJS Model Resources
Resource Resource Daily Cost Queue Box
. Number Type .Per Offender Numbers :
1 Prosecution’ $ 425 23, 28, 37, 39
2 Police 4010 5
3 Superior Court 1550 37, 39
4 Other Courts’ 336 8, 9, 21, 25
5 Grand Jury 474 28 |
6 Junvenile Corrections 103 12, 13, 14, 15
7 Adult Incarceration 20 26, 40, 41, 51
-8 Parole and Probation 10 42, 45
9 Pre-Trial Detention 145 10, 22
10 Indigent Defense 544 25, 39




Table 2. Simulation Performance Measures

Average Male

Average Male

Average Social

Average Female

Average Female

Expected Social

45,154

Expe;igental Recidivism Career Crim- Cost Per Male Regidivigm"v“‘_Ca;eer Crimingl | Cost Per Female,
(No. Offenses) | i1nal Cost Career Criminal*| (No, Offenses) | Cost Career Criminal

1 1.906 (-0.76) | $49,619 (1.67)1$68,679 (2.02) | 1.456 (—1{18) $36,691 (1.67) | $51,251 (1.70)
2 1.979  (0.41) | 46,560 (~0.48)| 66,350 (~0.45) | 1.492 (-0.09) 32,803 (~o;11) 47,723 (-0.14)
3' 2.018  (1.05) 45,800 (»1.0;) 65,980 (-0.84) 1.528 (1.00) 32,490 (-0.25) 47,770 (-0.12)
4 1.857 (~1.55) 48,910 (1.17) | 67,480 (0.75) | 1.472 (-0.70) 34,711 (0.76) 49,431 (0.75)
5 1.956  (0.03) 46,914 (~0.23) | 66,474 (-0.32) | 1.509 (0.42) 32,321 (~0.33) 47,411 (-0.30)
6 1f919 (=0.55) 48,406 (0.82) | 66,596 (0.87) | 1.467 (~0.85) 34,919 (0.86) 49,589 (0.83)
7 2.004 (0.82)’ 46,256 (<0.68) | 66,296 (~0.51) | 1,521 ’(0.79) 33,620 (—o.dl) 48;230‘ (0.12)
8 2.038  (1.37) 46,294 (-0.67) 66,674 (-0.11) 1.533  (1.15) 29,587 (=1.57) | 44,917_(~l.605
9 1.858 k(—l;ssj 48,525 (6.905 67,165 (0.35) | 1.438 {—1.73) 34,504 .(0.67) 48,884 (0.47)
10 1.995  (0.68) (-1.47) | 65,104 (~1.77) | 1.534 (1.10) | 29,374 (~1.67) | 44,714 (=1.71)

*Career criminal cost computation assumes

vy = $10,000 as the social cost of each arrest.
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Table 3. Ranking Policy Alternatives on the Basis of .
Career Criminal Social Cost (Pl =1,2,=0)

.« Rank v Ev Crimes Saved f#
1 10 $65,104 0
2 '.k 3 65,980 | ~345
3 | 7 66,296 ~135
A 2 66,350 240
5 5 66,474 585
6 8 66,674 645
7 9 67,105‘ .. 2055
8 K 67,480 2070
9 6 67,596 | 1140

10 1 68,679 . 1335

# Crimes Saved = (Eﬂ - B ) x15000, where approximately 15000 male
criminal careers endedvduring the planning horizon for each policy v.




Table 4. Ranking Policy Alternatives on the Basis of Career
Criminal Social Cost = Variable Weighting Schemes

v - Ev ' gank(Ev) . ES; . Rank(Es) BREEEE Eg;jf» »  3aqk<E$)

1 $68679 10 $66448 10 | $59065 10

2 66350 4 63966 . 4 °“‘1~;“: 57036 5.

3 65980 | 2 63649 PR 56875 3

4 67480 '8 65170 8 58455 ', 8

5 67474 5 64033 6 " seok2 4

6 67596 9 65291 | 9 58592 9

7 66296 3 63984 s 57263 6

8 66674 6 63889 3 . s5795 2

9 67105 7 64773 7 57994 7
10 65104 1 62494 . 1 54909 | 1

kNote: E, éubsumes P = 1 and pp = 0; L), subsumes Py is equél'to the propoftion of the eﬁtire

offender poputation which belongs to category j, Py = 872 and“p2‘= .1283 E; subsumes
Py = Py = .5, - , : .
1 2
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