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3 1. The Model of the Criminal Justice System ‘s Statement of the Problem
o Virginda .ol o > g Recent years have witnessed a dramatic increase in crime across
‘ o
P gb the United States. In order to attempt to combat this increase, the
i federal government, under the terms of the Omnibus Crime Control and
é‘ | ; . Safe Streets Act of 1968, authorized and funded state criminal Justice
i'ﬂ ‘?3' planning agencies. These planning »:+acies must allocate resources on
? a state and local basis so as to obtain the maximum amount of deterrent
5 @m} force and criminal justice per dollar spent. Under this criterion,
- I i ’
{‘ﬁ{; §¢ state and local authoritiesvmust attempt to alliocate given resources
3 é efficiently throughout the total criminai jusfice system. This, how-
: g N ever, typically has not been the case. Due to an almost total lack
: Ty
i £ % of data on a statewide basis for local law enforcement and criminal
» i Justice agencies, state and local planning agencies have been forced
,?@ to "guess" at much of their resource aliocation in this area. As a
;ﬂ E ‘ L . result, resources may go to that.area or areas for which the best
data are available, while neglecting the flow effects on the total
:, | ‘o system.‘
) ' This approach can be seen best in the recent trends for change
. ' |
| in law enforcement agencies. Since these agencies are required to
2 A file annual Uniform Crime Reports with the Federal Bureau of Investigation,
Sl )
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at least some data are available. Hernice, perhaps, resources have been
allocated for computer systems to plan optimal beat patrols, car
locators, etc., in order to increase the probability that a criminal
can be apprehended and/or that a crime can be effectively deterred.
Further expenditures have been stressed in the area of real time com-
puter information systems (for example, the input for the National
Crime Information Center) in order that wanted persons and stolen
property may be more rapidly identified, and hence, apprehended and/or
recovered, Yet, in most of the localities proceeding along these
lines, little attention has been given to the court or prosecution
branches of the system. Therefore, if any of the police expenditures
do result in a proportionately larger apprehension rate, we have not
considered nor do we know what will happen to the incremental cost

of the total system. It may well be the case that some additional
dollars spent on the law enforcemeﬁt»agencies, while perhaps yielding
a dollar's worth of deterrence, may cost the system proportionately
more to handle the increased input. We do not know.

Nor do we even know the relative effectiveness of city and
county criminal justice systems, and of the police and sheriff's
organizations within them. With a given amount of resources, if one
type is better able to get the job done than the other, perhaps

resources presently used can be saved and reallocated where the need

is greatest.

Statement of Purpose of the Dissertation

Before an economist or a state or local planning agency can

hope to begin along the path of efficient resource allocation, they

=
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must be able tq egaming and assess at least the objective costs in-
volved in the total criminal Justice system. They need to know the
objective costs of major crime types throughout the system and some of
the efficiency properties of various agencies within the system, in
order to allocate better the available resources of the system with
respect to objective cost and crime type.

The purpose of this dissertation is to comstruct a systems
analytic econometric model of the criminal justice system of the
Commonwealth of Virginia, and to determine relative system cost and
efficiency properties of the system and of one of its major components,

in various geographic and .demographic regions of the Commonwealth for

1968 and 1969.

Specifically, this dissertation will: (1) Examine the effective~
ness of Police and Sheriff's organizations, and the influence of certain
geographic, demographic, gnd organizational factors on them; (2) Examine
the relative effectiveness of county and city criminal justice systems,
and some of the factors that may affect their performance; and (3)
Utilizing the crimingl justice system model, make a five-year projection,
assuming certain conditions, of the total system cost, and also the c;st
effects on the system of improvement in the law enforcement agencies in
the form of increased rates of apprehension.

If this can be accomplished successfully, the Commonwealth may
know where its resources for criminal justice are going, and perhaps
have a better idea of where they "ought" to go, if efficient resource
allocation in this area is to be more successfully appréached, and

crime deterrence and criminal justice more effectively achieved

T
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The Literature on Systems Analytic
Criminal Justice Systems Models

The Background Literature

There have been several investigations into the economics of
crime within a welfare economics framework. Becker, Ehrlich, Tullock,
and Stigler, for ekample, have been concerned with optimum resource
allocation models of criminal justice systems and their relation to
society.1 In particular, they have focused on deriving and demonstrat—
ing the conditions required of the system so as to maximize social
welfare. Others, within this framework, have tended to focus on tﬁe
criminal and the question of whether or not "crime pays."2 While
these investigations are extremely interesting, their approaches are
beyond the focus of this dissertation: That of developing a model of
existing resource allocation within the criminal justice system and
examining some of the efficiency properties of the agencies involved.
Hence, the interested reader is referred to the original sources listed

below for in depth discussion of the material involved.

Lsee Gary S. Becker, "Crime and Punishment: An Economic
Approach,® Journal of Political Economy 76 (March/APril; 1968): 169-
217; Isaac Ehrlich, "The Effect of Deterrence on Crime," (paper pre-
sented at the Southern Economic Association meeting, Atlanta, Georgia,
November, 1970); Gordon Tullock, The Logic of Law (New York: Bésic
Books, Inc., forthcoming 1971); and George J. Stigler, "The Optimum
Enforcement of Laws," Journal of Political Economy 78 (May/June, 1970):
526-36. .

2See, for example, William E. Cobb, "The Economics of Theft:
A Case Study of Norfolk," (paper presented at the Southern Economic
Association meeting, Atlanta, Georgia, November, 1970).
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Little has been written in the area of criminal justice system
modeling. However, on the following pages, I shall attempt to describe
the relevant pieces in this area.

Geoffrey C., Hazard developed a rather fundamental verbal model
of a general criminal justice system.3 His concern was to delineate
the processes that are involved in the movement of an accused individ-
ual from the issuance of the initial complaint against him through
sentencing and punishment, back into society. His system is divided
into four main stages: Police, Prosecution, Judiciary, and Corrections.
As he pointed out, however, even though these stages share some areas
of common administration between them, no consistent administrative
supervision exists for the system as a whole.

In Hazard's "Police'" stage, crime complaints are divided
basically by victimless crimes (prostitution, for example), direct
complaints, and direct observation of crimes in progress. Legally,
these crime types can be further defined by felonies and misdemeanors.
The police may or may not need a warrant to make an arrest, depending
on the particular state laws in question, but the decision to arrest
usually lies with the police officer on the scene. After arrest, the
suspect may be taken to the relevant police station for detention, and,
if sufficient evidence merits it, booked. At this point or at his
initial appearance before a magistrate, he becomes eligible for release

on bail or on his own recognizance,

3Geoffrey C. Hazard, "The Sequence of Criminal Prosecution,"
Proceedings of the National Symposium on Science and Criminal Justice,

22-23 June 1966 (Washington, D.C.: Govermment Printing Office, 1967).
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Hazard's "Prosecution" stage begins with the issuance of an
arrest warrant and booking. If the prosecution (normally the district
attorney) decides that there is sufficient evidence and motivation for
a case to be brought against the suspect, he may prepare a complaint
requesting a warrant for the suspect's arrest. This request is
generally madeeven when the suspect is already in custody and has
been booked. The request and complaint are submitted to a magistrate
so that he may determine whether or not the issuance of a warrant is
in order. After the suspect is in custody, he is brought before a
magistrate for an initial appearance (usually within twelve to forty-
eight hours). If he has been arrested for a misdemeanor violation,
he is asked to enter a plea. If a plea of guilty is éntered, he is
sentenced at this point; if a plea of not guilty is entered, he may
be tried immediately or within several weeks, depending on whether or
not the arresting officer and complainant are present. In the case
of a felony violation, the defendant is informed of the charge against
him, bail may be set, and a preliminary hearing decision is made.
After the preliminary hearing (or after the initial appearance, if the
defendant waives the preliminary hearing), the case is sent to a
grand jury. If an indictment is returned, the defendant is arraigned
and subsequently brought to trial (bench or jury trial). Because of
heavy caseloads, plea bargaining frequently takes place at this stage.
That is to say, in return for a guilty plea, the charge against the
defendant is reduced to one of a lesser crime. Hazard estimated that
between 70 to 90 percent of indictments are disposed of at this stage

by a guilty plea.

Py
s

Hazard's "Adjudication" stage encompasses the act of the trial
itself. As the courts within a given area have complete administrative
control of the court calendars and judge assignments, both the prosecu-
tion and the defense attempt to maneuver their cases so as to obtain

the "right judge" on the "right day." This is extremely important, as
the judiciary has sufficient power to find a defendant innocent or
guilty with a suspended sentence, even though evidence supports the
offense charged.

Hazard's fourth and final stage, ''Sentencing," begins at the
point of a guilty verdict returned against the defendant. The sen-
tence is usﬁally determined within some range set out by the relevant
legal statute and may be influenced by a pre-sentence report, as in the
case of felons. The pre-sentence report, prepared by the probation
department, attempts to set out the defendant's possibilities for
rehabilitation. The defendant may réceive a sentence of detention, or
probation, or the sentence may be suspended. The terms of probation
vary with the state and crime type. Correctional institutions, vary-
ing in the same manner, include conventional high security prisonms,
work camps, and intermediate facilities. Prison terms may be reduced-
by "good time credit," in which no additional disciplinary action is
required, and by parole. The parole services are similar to probation,
except that thev are administered by the state rather than local
authorities. If the parolee does not violate the terms of his parole,

he will leave the system; if he does, he will return to prison to serve

the remainder of his sentence, and subsequently leave the system.
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A somewhat similar but more detailed approach was provided by

Law Enforcement in the Metropolis, a study edited by Donald M.

McIntyre.4 This study set out an in-depth analysis of the criminal
justice system of Detroit, Michigan. By focusing on a specific region,
the study was able to deal with a myriad of alternatives that occur at
each stage of processing through the system. In its simplest form, the
McIntyre system can be viewed as consisting of eight broad phases:
Detection and Identification; Arrest; Charging; Adjudication; Disposi-
tion of Convicted Offenders; Probation, Parole, Pardon, and Commutation
of Sentence; and Supervision and Revocation of Parole. The description
of each phase is supplanted by the actual case occurrences within the
Detroit area and legal codes involved. Although this study is methodo-
logically similar to that of Hazard and ité conclusions are es:entially
the same, it serves to illustrate the great difficulty in construction
of accurate models of criminal justice systems, even when one is dealing
solely with a single large metropolitan area.

Robert H. Roy developed a model of the criminal justice systenm
that focused on the problem of detention and rehabilitation, and _
relied heavily upon the "Patuxent Concept” of the state of Maryland.?’
This concept relates to the Patuxent Institution and its handling of

"defective delinquents."

4Donald M. McIntyre, Law Enforcement in the Metropolis (Chicago:

——

American Bar Foundation, 1967).

SRobert H. Roy, "An Outline for Research in Penology," Operations
Research 12 (1964): 1-12.
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According to Maryland law,

A defective delinquent shall be defined as an individual
who, by the demonstration of persistent aggravated anti-
social or criminal behavior, evidences a propensity toward
criminal activity, and who is found to have either such in-
tellectual deficiency or emotional unbalance, or both, as to
clearly demonstrate an actual danger to society so as to re-
quire such confinement and treatment, when appropriate, as

may make it reasonably safe for society to terminate the con-
finement and treatment. '

A request may be made that a person be examined for pos-
sible defective delinquency if he has been convicted and sen-
tenced in a court of this state for a crime or offense . . .
coming under one or more of the following categories: (1)

a felony; (2) a misdemeanor punishable by imprisomnment in the
penitentiary; (3) a crime of violence; (4) a sex crime involv-
ing: (A) physical force or violence, (B) disparity of age
between an adult and a minor, or (C) a sexual act of uncon-
trolled and/or repetitive nature; (5) two or more convictions
for any offenses or crimes punishable by imprisonment, in a
criminal court of this state . .. 6

If a request is made under these circumstances, the person is
entitled to examination by a medical physician, psychiatrist, psychol-

ogist, and even his own psychiatrist, paid by the state, if he desires.

The examination is followed by a court hearing, with or without a Jjury

and/or counsel at the discretion of the individual concerned, If, as
a result of the hearing, the individual is found not to be a defectivg
delinquent, he is returned to the custody of the Department of Correc-
tions and serves his determined sentence, with the possibility of
parole and time off for good behavior., If, however, he is found to be
a defective delinquent, he is returned to confinement, given an inde-
terminate sentence without any minimum or maximum limits, and his

Previous sentence is suspended.

6Ibid., p. 2.
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A system of redetermination hearings is provided to guard the
rights of the lndividual and insure that he is not unjustly incarcerated
for life. His first hearing is granted after two-thirds of his original
sentence has ekpired, and subsequent heapings are granted every three
years thereafter. These hearings take the same form and provide for
the same individual rights as the original defective delinquent hear-
ing. He may be retained as a defective delinquent, or, if found not
to be so, may be returned to the custody of the Department of Correc—
tions or may be released if his determined sentence has expired.

The Patuxent Institution itself is under the direction of a
psychiatrist, as opposed to a warden, and general supervision is pro-
vided largely by other psychiatrists, psychologists, and psychiatric
social workers. The inmates are thought of as patients, who cecnter the
lowest echeldn of privileges upon their arrival, and move gradually to
higher ones as their rehabilitation proceeds. In addition, group
psychotherapy, individual chemotherapy and occupational therapy is
provided. In a patient's final stages of rehabilitation, the institu-
tion may serve the same function as a half-way house.

Roy viewed the present penal system as grossly lacking in its

- duties.

Individuals commit crimes, are detected, apprehended,
tried, and convicted, and are then confined for the duration
of the sentence imposed by the judge. They may earn time
off for good behavior or win parole but under the worst cir-
cumstances (unless they have been sentenced for life, or a
very long term, or to be executed) they can look forward to
a certain day of release. They are motivated to behave by
conforming to prison regulations but not to mend their ways
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when once again outside the prison walls . . . 70 percent

of those released after service are back in jail within

five years for the commission of other crimes.’

Roy's model is based on the fact that there are costs associated

with each repetition of an offendér, and under the existing system,
he argued, the costs are non-minimal. The overall objective, therefore,
is to minimize the sum of ail the costs associated with the whole k
systam over time. The model first assumes the existence of peneten-
tiaries such that all defective delinquents will be confined as long

as there is a sufficiently high probability for recidivation if they

are released.8 Then the expected total cost equation is
EIC = C+ D+ J+ F+ (I +R)(S - B) - WU~ (s-B)], (1)

where

ETC = Expected total cost, projected for the future, of a
single individual;

C = Cost of a crime, reflected by material loss, loss of
life, physical or psychological trauma, disability, etc.;

D = Costs of detection and apprehension;
J = Costs of adjudication: Trial, conviction, and sentencing;

F = Costs associated with loss of liberty, social stigma, loss
of support for family, etc.; (to criminal)

I = Annual cost of incarceration; (to state)

R = Annual cost of rehabilitation: psychotherapy, parole
supervision, social service, etc.}

S = Sentence imposed by the court, expressed in years;

B = Time off for good behavior, expressed in vears;

7Ibid., pp. 6-7. 8The model is set out as in ibid., p. 8.
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W = Value of work done per year after release (this
" assumes gainful employment of economic value, which
may be regarded as a negative cost);
U = Useful life expectancy of the individual expressed

in years.
Roy rewrites this equation to represent the lifetime of a

recidivist at the moment of the commission of his first crime as

EIC = C; + Dy + Jy + F + (IR (s;-B;)
+ P,[C, + Dy + Jy + Fy + (I+R) (8,-B,) ]
+ . . . PIC, + Dy + I+ F + (I+R) (S-B))]

— WiU = [(S1=By)+P,(Sy=B)+ . . . P (Sy-B )1}, (2)

where P is the probability of committing successive crimes.
In order to arrive at a decision rule at a point near where the
individual is to be released (here Cqs Dys Jys and Fy are viewed as

sunk costs and are outside of the decision rule), Roy rewrites equation

(2) as

ETC = T(I+R) + P2[C2+D2+J2+F2+(I+R)(SZ—BZ)]

- W{U-[T+P5(Sy~Bo) 1} (3)

where T is the expected period of continued confinement.

Using equation (3), Roy is now able to decide how to "best"
handleﬁthe individual from both the individual and society's point of
§ieﬁ. As he suggests, if ?, (the probability of committing crime 2)
is sufficiently high, at the point of possible release, EIC is
minimized by not releasing the individual. Although T, I, and R will

be positive and gainful employment (W) will be denied, all of the costs

3

_criminals, the police, and the public; the second part, to the eccnomic
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associated with the probability of crime 2 (C2, Do, etc.,) occurring
will be zero. If, on the other hand, P, is very low, ETC is minimized

by release. Where rehabilitation of cextain individuals is not pos-

sible, ETC may be minimized by making R or the I,S product equal to
zero, which, for example, could be accomplished by executing the

individual. However, further resource allocation toward rehabilita-

tion may lower PZ’ increasing the probability of release after initial

confinement.

Roy also suggests that strict minimum cost objectives may not

be altogether feasible, but rather that medical resources might be vé
more applied to those who appear more easily salvagable and somewhat
less to those not as easily rehabilitated. §
He carried his model no further because of the difficulty of %
measuring many of his cost variables. However, he made no attempt to
estimate any of these costs or to empirically evaluafe the model in
any way.
Martin T. Katzman produced an essay which focusea on some of

the economic trade-offs involved in the deterrence of street crime.9

The first part of his essay is devoted to the relationship of the

behavior of the police.

. T

He begins by dividing criminals into three types: the organized

criminal, the unorganized professional, and the amateur. He then

9Mthin T. Katzman, "The Economics of Defense Against Crime in
the Streets," Land Economics 44 (November, 1968): 431-40. '
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focuses on the amateur as the criminal type responsible for the
largest number of crimes and discusses the costs and benefits in-
volved in criminal activity.

The role that the police play in the deterrence of street crime
is bound up with the roles of the public and of the court system.
Although the police are thought of as being involved in crime detec-
tion, they rarely catch a violent crime in progress; and there are
many instances where the victims themselves may not report a crime, or
where crime has no such outraged victim (as in the cases of prostitu-
tion or drugs). In fact, about the only set of crimes which police
detect themselves are traffic violations.

If a crime has been .detected, the police may then proceed to
apprehend the criminal.. The speed and success of this process depend
heavily on the speed with which they arrive on the scene, the degree
of identification of the criminal by the victim, and the willingness
of the public to provide the police with information about the crime.

Evenvif the criminal is apprehended, there is seldom retribution
to a victim of a property crime; and about the only retribution for a
victim of a crime against person is seeing the policé catch the crim-
inal, and perhaps, seeing the criminal punished. Because of this,
Katzman argues that society tends to view the primary function of law
enforcement and the administration of justice as deterrence; hence,
that the police are able to and should make every effort to decrease

"erime in the streets."
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The police .department is faced witl. a plethora of resource ;
allocation decisions in pufsuit of the above goal. Given a working g
budget, they must view their output in terms of crimes deterred or . i
criminals apprehended per additional dollar expended. Also, these %
resources must be allocated among neighborhoods so as to make greatest 5
use of minimizing response time. Choices must be made also on the
basis of individual crime type (i.e., which offenders should be pursued
in which ordexr). For example, should an offender for a minor offense
be feleased if he can supply information to more serious offenses in
the present or possibly in the future?

There are overall trade-offs between detective and apprehensive
programs. Too much stress placed on the detective side may lessen the
probability of catching criminals in the act; too much stress on
apprehension may leave many crimes undetected.

Decisions must also be made in regard to the direct cost of
items appearing in the budget, such as manpower (patrolmen, investiga-
tors, administrators), vehicles (automobiles, helicopters, horses,
motorcycles, scooters), and communication networks (alarm boxes,
telephone lines, two-way radios); and the benmefit in terms of deterrence
and/or apprehension, including help from the public and the courts.

The courts, here, affect output via laws against wiretapping, random
searches without a warrant, extraction of confessions through torture,
etc.

The police must finally weigh all of the above decisions against

the public's acceptance of their work. That is, the public may prefer

R
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more or less non-criminal police activity (such as tramsportation to

the hospital in an emergency, etc.) and respond to the needs of the

police accordingly.
Katzman's model, taking the form of a flow chart diagram, may

be viewed most simply in the following manner: Socio-economic com-

position influences the opportunities for crime (also influenced by
land use structure), the supply of criminals, the amount of private
resources, crime detection, crime evaluation, the police budget, public
inconvenience, and the amount of criminal investigation; the opportun-
ities for crime, the supply of criminals, private resources (which
also influence  detection) and retribution and restitutioun, influence
the amount of criminal activity; evaluation of crime influences detec-
tion, investigation, police behavior and the police budget; the police
budget influences the amount of patrolmen, vehicles, communications and
investigators, which, together with court proscriptions, influence
police behavior; police behavior influences public inconvenience, and
investigation influences retribution and restitution together with
detection. Katzman's policy variables are police, proscriptions, and
private resources; his outputs are in terms of inconvenience fo the
- public, re?ribution and restitution, and criminal activity.
As he pointed out, very little is known about the quantitative
effects of any of these policy variables on any one output. There~
fore, he offered a possible list of policy-output trade—offsvwhich
were suggested by his model and its preceding analysis, and which he

felt ought to be examined. Without such quantitative knowledge of these
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- 1" . . . .
tradg'offs e « 1t is difficult to evaluate alternative crime

deterrent policies or efficiency of police operations.'10

The Blumstein-Larson Model
The'earliest form of the model appeared as Chapter Five of the

Task Force Report: Science and Technology.1l The model divides the

criminal justice system into the branches of police, prosecution, courts,
and corrections. Each section ﬁas "branches" into the next section and
"branches" out of the system.

| The police stage uses both crimes observed by police and crimes
reported to police as input. This input flows through investigation,
arrest, and booking substages with branches out of the system for

crimes unsolved, or for which no arrest was made, for release of-the
individual, and for cases referred to juvenile coust.

The prosecution stage consists of initial appearance and pre-
liminary hearing substages, with branches out of the system for charges
dismissed, and a branch to bypass most of the court stage and proceed
directly to sentencing for petty offenses.

The court stage contains Separate courts for felonies, misde-
meanors, and juvenile offenses. Felons proceed to the arraignment

substage through a grand jury or an information, are tried and acquitted

101pid., p. 440.
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or sentenced, and flow into the penitentiary via probation or parole
revocation or direct assignment. Misdemeanors proceed as an informa-
tion through arraignment to the trial stage and subsequently are ac~
quitted or sentenced. Sentencing involves a fine, probation, or a jail
term. Juveniles have an intake hearing from which they can be released
or receive a non-adjudicatory disposition (medical care, etc.). If
neither of these alternatives arises, he receives an adjudicatory
hearing, and accordingly is released, given probation, or confined to

a juvenile institution.

Using a condensed form of this model and rough data, they cal-
culated these interstage "branching ratios,” or transitional probabil-
ities, and further, estimated objective costs and flows for F.B.T.
Index crimes for the United States in 1965. This condensed form of
the model involves a police arrest stage that branches in tc juvenile
processing, no complaint filed or charge reduced, and formal accusa-
tion and detention. The latter stage branches into dismissed, bench
trial, guilty pleas, and jury trial. Individuals flowing through the
trial stage are acquitted or senéenced. Those sentenced receive an
unsupervised sentence (fine, etc.), prison (with or without parole),
and probation.

In addition, by estimating rearrest probabilities, an attempt
is made to estimate career arrests and career costs for the sam Index
crime cétegories, and also, a hypothetical treatment program is
suggested as a means of increasing effectiveness and reducing costs of

the criminal justice system.
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This first version of the model used both data from F.B.I. and
California sources to approximate the probabilities, costs, and flows
for the United States. The model was general in form and not rigorously
defined. It served, however, to demonstrate that such a model could
be built and could be of value in evaluating and forecasting the needs
and costs of a criminal Jjustice system.

The later, formalized model appeared in Operations Research

some two years later.t2 Using the previous two models as background,
I shall attempt to describe the specifics of this later version.

There are, as previously, two different models involved: The
linear model, and the feedback model. The former is based on an
assumed steady-state and is used for calculating transitional probabil-
ities, workloads, and stage/system operating costs. The latter is used
for handling the problem of recidivism.

The linear model is similar in form to the earlier version. The
flow through the system consists of 4 seven-—component vector of F.B.TI.
Index crimes. Specifically, these are Willful Homicide, Forcible Rape,
Aggravated Assault, Robbery, Burglary, Larceny of fifty dollars or
over, and Auto Theft. The input to the system consists of the numbégs
of crimesAreported to the police during one year by crime type.

There exists at each processing stage, vector cost rates (per
wnit flow) and transitional probabilities. The input to each stage

flows out of the stage via a multiplication of input and probability

vectors. To use the Blumstein-Larson example,

121 fred Blumstein and Richard Larson, "Models of a Total Crim-
inal Justice System," Operations Research 17 (March-April, 1969): 199-
232,
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Fi,n = Fi,mPi,mn ’ wherg

Fim = number of offenders associated with crime-type i, enter-
? ing processing stage m during one year;

Fy o = number of offenders associated with crime-type i, follow-

? ing route n out of the processing stage m; and

P{ mn = probability that an offender associated with crime type i
3 -

input at stage m will exit through route n, where

Given the flow at each processing stage, total costs are deter-
mined by multiplying unit costs by the flow rates. Workloads in terms
of trial days, police man-hours, etc., can also be calculated. Blumstein
and Larson, however, for this part of the model, tended to focus on the
prosecution and the courts.

The linear model is also subjected :o sensitivity analysis.

They illustrate how it would b« pussible tec calculate an incremental
cost per person, and a fractiomal increase in cost per unit, fractional
increase in the number of persons, or cost elasticity. Their analysis
of incremental costs for five crime types for California, 1965 (larceny
and homicide were omitted for lack of a uniform definition), showed that
the total incremental system costs were largest for Robbery, followed
by Rape, Assault, Auto Theft and Burglary. If ranked by cost of the
correctional system, the same order prevailed except that Burglary
exceeded Larceny. For the cost of prosecution and court system, cost
of police, and cost of police detectives, the ranking was Rape, Robbery,
Assault, Burglary, and Auto Theft.

‘The linear model also is used to examine trends in arrests per

reported violation for Burglary, Grand Theft (Larceny over two hundred
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dollars in California), Auto Theft, Robbery, and Assault in California
for the period 1961-1966, and to project Indek crimes reported to
police in California, 1958-1966. Using these projections, and by hold-
ing the probability of arrest per repofted crime constant, upper and
lower limits for arrests by crime type (as a percentage of 1965 arrests)
were projected by the year 1970. By averaging the upper and lower
limits, a single series of arrest projections is obtained.

These projections are then used to project other criminal justice
system variablés from 1965 to 1970. These variables include the number
of adult felony arrests resulting in felony charges, number of detect-
ives required, number of patrolman man-hours allocated to the projected
crimes, number of patrolmen required by these crimes, number of jury
and bench trial defendants, number of convicted defendants granted
straight probation or probation with jail as a condition, number of
convicted defendants sent to state prison, and the total system direct
operating costs. Figures showed, for example, that by 1970, 119 ad-
ditional detectives and 73.9 additional patrolmen would be needed.
Further, that the increase in systems cost to California would be
17.3 million dollars, and. that property crimes would account for 3
percent more of the total system cost in 1970 than in 1965.

Their second model, the feedback model, centers on the recycling
of a criminal's éareer through the criminal justice system over time.
The model is constructed such that given the age and crime of a first
offender, the model will predict the number of crimes for which the

individual will be arrested, at the ages at which this will take place,
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and the average cost to the system for this individual's criminal
careef. In addition, by adjusting rearrest probabilities, the ef~-
fects of different system policies on recidivism can be simulated.

Input for the model is distinguished by crime type, but is in
the form of the number of "virgin' arrestees per year, by age and
crime type. This input is added to recidivists, and the total number
of arrests now proceeds through the system as in the linear model.
However, a series of conditional rearrest probabilities are specified
as a function of an individual's age and prior criminal record, for
all dismissal points of the system,

This model aggregates many af the specific funqtions set out

in the linear model. 1In fact, there are only seven main Branches:

Total Arrests (the sum of virgin arrestees and recidivists), Adult and

Juvenile breakout (adults separated from juveniles), Formal Charging
(separating those adults formally charged from those who are not),

Disposition (adults released, incarcerated, or placed on probation),

Incarceration, and Parole. For each branch out of the system (includ-

ing juvenile arrests), there are different time delays established for

the commission of the next crime. After flowing through these time

- delays, the individuals are processed through a crime-switch matrix

(a matrix of conditional probabilities such that given that the last

crime for whicl an individual was arrested was, for example, Burglary,

it would yield the probability that the next arrest would be for
Rape), and then those that recidivate flow into the arrests.
Due to the fact that consistent data of the required level of

aggregation were difficult to obtain, some estimates of variables
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and parameters had to be obtained from several different sources,
including California, Minnesota, Washington, D. C., and the federal
government. Also, the following simplifying assumptions were ex-
plicitly set out.13
1. Future criminal behavior is determined solely by the age
of the offender, the crime for which he was arrested, and
the disposition of his last arrest.
2. The crime-switch matrix depends only on the crime type of
the last arrest, not upon age, disposition, or otherwise

upon prior criminal career.

3. CJS branching ratios are not a function of age or prior
criminal career.

4. Delay until rearrest is a function only of disposition.

Using these assumptions and the data sources mentioned above,
the model is used to calculate the career profiles of one thousand
twenty-year-old arrestees, including the systems cost, for two dif-
ferent sets of rearrest crime-switch matrices. Also, the model dis-
tributions by crime type for sixteen~ an] twenty-year—-olds is com-
pared to the Uniform Crime Report distributions of fifteen- and
twenty-year-clds and shown to be similar. Further, career profiles
are re-calculated (for the second rearrest matrix), assuming a one-
third reduction in the probability of recidivism. The results show

that total career arrests per person are roughly cut in half.

Both of the Blumstein-Larson models provide sound me thodological

approaches toward understanding, evaluating, and planning criminal

131pid., p. 225.
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justice systems. However, due to the lack of consistent data of

the level of aggregation required by the models, their empirical
results may be open to question.
€
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CHAPTER II

THE CRIMINAL JUSTICE SYSTEM OF VIRGINIA

The Institutional Framework

The Commonwealth of Virginia spans a land area of 40,815 square
miles and had a 1969 population of 4,781,175. The 96 counties and
38 cities have been divided, under the Omnibus Crime Control and Safe
streets Act of 1968, into 22 planning districts. The planning dis-
trict lines were drawn so as to include those counties and cities of
similar demographic and geographic characteristics. In this manner,
the local planning district commissions, who are charged with evaluat-
ing local law enforcement and criminal justice activities and submitting
annual criminal justice plans, could better examine and understand the
problems of their region.

At the state level, there are approximately nine law enforcement
agencies: the Department of State Police, the Capitol Police, the
Division of Motor Vehicles, the State Corporation Commission (includ-
ing Fire Marshall and Motor Carrier subdivisions), the Commission of
Marine Resources, the Commission of Game and Inland Fisheries, the
Alcoholic Beverage Control Board, the Department of Conservation and
Economic Development (including Forest Warden and Park Police sub-

divisions), and the Department of Agriculture and Comme'rce.1

lVirginia Council on Criminal Justice State Comprehensive Plan,
Fiscal 1971, p. 26.
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The Attorney General and the Supreme Court of Appeals con-

stitute the prosecution and court on the state level.

. . . [Tlhe Attorney General unless specifically requested

by the Governor, has no authority to institute or conduct

criminal prosecutions in trial courts, except cases involv-

ing Alcoholic Beverage Control Act violations, laws relat-

ing to motor»vehicles and their operation, handling of funds

by a State agency, and cases involving the practice of law

without due authorinution or license.Z2 :
He is, however, the state's representative at all criminal appeals to
the Supreme Court of Appeals.3 The| Supreme Court of Appeals does
have some special first instance poWwer, but in general functions as
a court of general appellate review,

Agencies of the state penal system include, for adulvs, the

Virginia Penitentiary, the State Industrial Farm for Women, the
Bureau of Correctional Field Units (containing 30 field units perform-
ing labor for the State Department of Highways), and the Bland Cor-
rectional Farm (for adult and juvenile male misdemeanants);5 for male
juveniles, they include the Juvenile Vocational Institute, the Hanover
School for Boys, the Beaumoat School for Boys, the Natural Bridge
Forest Camp for Boys, and the Pinecrest Center;6 for female juveniles,
they include the Bon Air School for Girls, and the Janie Porter
Barret School for Girls.’
At the other extreme, at the town level, there may be town

police, a town attorney, and a town municipal and/or police court,

depending on the local ordinances. The courts may have general civil

51bid., pp. 83-91.

21bid., p. 76. OIbid. “Ibid., p. 65.

61bid., pp. 100-40.  ’Ibid., pp. 140-53..
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and criminal misdemeanor jurisdiction, or it may have a jurisdiction
limited to the enforcement of town ordinances.8
In addition, scattered throughout the state, there are approxi-

9 There is no requirement that the

mately 800 Justices of the Peace.
Justice have any legal training, and he may be either elected ox
appointed, within each jurisdiction.10 Basically, they may issue
arrest and search warrants and commit to jail or admit to bail, again
depending on the local laws. 11
Between tbe state and the town level, lie the counties and
cities, the focal points of this dissertation. In Virginia, cities
constitute separate jurisdictions from counties, with towns éf under

12

5,000 population usually coming under the county jurisdiction. I

shall discuss these two areas by the type of functional agency iﬁvolved.

Law enforcement activities, at this level, are usually handled
by the police in the cities and the sheriff in the counties. The
primary difference in these is that the sheriff is an elected, con-

13

stitutional officer, and the police chief is appointed. One~third

of the sheriff's budget is locally funded,14 while all of the police

budget is locally funded.15 -
There are certain regions of the state where the functions of

these two agencies become somewhat blurred. There are a total of 38

independent cities, consisting of 29 cities of the first class (having

a population greater than 10,000) and 9 cities of the second class.16

81bid., p. 72. 21bid., p. 75. Ompid. 1lipid.
121434, , p. 41. 13mpia.  T4mia.  O1bid., p. 42.

16Virginia Council on Criminal Justice State Comprehensive Plan,

Fiscal 1970, p. 32.
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In cities of the first class, there is a city sergeant who functions

as a jailor and process server, and rarely is involved in law enforce-
ment.17 In the counties, the sheriff is responsible for the jail (if
there is one in his jurisdiction) and for serving processes.18 In the

9 cities of the second class, there is no city sergeant, but the

sheriff of the surrounding county performs these duties for the city.19

In addition, in Arlington, Chesterfield, Fairfax, Henrico, Prince

George, Prince William, Roanoke, and York counties, police and sheriff's

departments exist side by side.20 In the latter 5, the sheriff takes

on the duties similar to the city sergeant, and the police assume pri-

mary responsibility for enforcement of criminal law.21

In addition to the county law enforcement officers
above discussed, there are an undetermined number of town
officers who are engaged full or part time in police
activities. Generally speaking, however, these officers
are concerned primarily with the enforcement of local
ordinances and keeping the peace within their jurisdiction
in case of minor crimes. Town being a part of the county
in which they are located, the primary responsibility for
law enforcement in the case of serious crime rests upon the
sheriff and his deputies or, in certain counties, on the
county police force.

Prosecution in the counties and cities is handled by the
Commonwealth's Attorney, an elected official, who has a four year

~ term of office, and is responsible for instituting and processing

171pid., p. 32. 18state Plan 1971, p. 41.

9¢¢ate Plan 1970, p. 32. Ombid. 2lrpid.

22pylice Functions in Virginia, Report of the Virginia Commission
to Study Coordination of Police Functions in Virginia to the Governor and

the General Assembly of Virginia (Richmond: Division of Purchase and
Printing, 1950).
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the neceésary proceedings for persons charged with crimes. A
county Commonwealth's Attorney may also prosecute in town courts,
where there is no town attorney.24 Because of budget limitations,
misdemeanors and traffic offenses may be tried without the Common-
wealth Attorney preseut.25

The court system in the counties and cities consists of
courts of record and courts not of record.26 Courts of record in-
clude circuit courts, corporation courts and husting courts .2’
These courts generally have original jurisdiction over felonies and
appellate jurisdiction over misdemeanors, although it is possible,
in some instances, for them to have original jurisdiction over mis-
demeanors.28 The cities of Norfolk, Portsmouth, Richmond, Newport
News, Roanoke, Alexandria, Hampton, Chesapeake, Lynchburg, Petersburg,
and Bristol have both a circuit and a separate city court of record.29
Other cities either have a separate circuit court or a combined circuit
court with the surrounding'county.30
Courté not of record include county courts, municipal courts,

and traffic courts.t County courts have criminal jurisdiction over

all offenses against county ordinances and generally all misdemeanors

23 24State Plan 1971, p. 82.

27

State Plan 1970, p. 77a.

251bid.  207pid., p. 65. State Plan 1970, p. 68

29

281p14. State Plan 1971, p. 65.

30s5ee Appendix 1 for a complete listing or circuit, corporation,
and hustings courts in Virginia.

3lstate Plan 1971, p. 65.
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within the county.32 They may also have jurisdiction over cities that

33 Municipal courts have similar juris-

34

do not have a municipal court.
diction for cities and for one mile beyond the city limits. Traffic

courts have original jurisdiction over offenses of the Virginia motor

'vehicle laws, offenses for drunk driving, offenses for motor fuel tax

laws, and offenses for municipal traffic ordinances.35

Also included in courts’ not of record are juvenile and domestic

36

relations courts. These courts may take the form of independent

37

courts or regional courts, or may be part of the county court not of

record, convening in the same room with the same judge, but only dur-
ing certain hours or days of the week. The court has general criminal
jurisdiction

over any person less than 18 who has violated any state,

federal, municipal, or county law or ordinance or who

is habitually disobedient, incorrigible, or truant from

gchool., If he is over 14, there is then, at the election

of the prosecutor, concurrent jurisdiction with the court
of record under Code Section 16.1-176.38

The Criminal Justice System Process

In the preceeding section I have presented the institutional

framework of the criminal justice system of Virginia. In this

321bid., p. 67. 33mpid. 341bid., p. 68.

351bid,  3b1bid., p. 74.

37y juvenile and domestic relations court may cover more than
one county and/or city. See Appendix 2 for a listing of the regional

juvenile and domestic relations courts in Virginia,

38state Plan 1971, p. 74.
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section, I should like to deal with the process itself--that is, the
movement of individuals through the system. The description of the
process is based primarily on a general interpretation of the Virginia
Statutes, supplemented by discussions with several law enforcement
officials and practicing attorneys. Where it is possible, individual
statutes will be cited.

To begin the process, and in fairness to the system, a crime
must be committed; and once it has been committed, a crime must be
noticed. If it goes unnoticed, it is still a crime, of course, but it
will not enter the system.

Once a crime is noticed, it may enter the system via the law
enforcement branch in one of three ways: by personal complaint, by
direct observation, or by indirect complaint (as in the case of victim-
less crime).

If a personal complaint is made, as in the case of a reported
burglary, it is investigated; if found to be a true complaint, it
may require further investigation in order to obtain one or more
suspects. If a suspect can be named, the police (or sheriff) can pro-

ceed to a judge, clerk of the court, police justice or a justice of

- the peace of relevant jurisdiction to obtain an arrest warrant,39 and

subsequently take the suspect into custody. It may be necessary also,
in attempting to identify the suspect, to obtain a search warrant.
Here a written complaint, including the specific area to be searched,

suspect, and suspected offense, must be presented to a proper judge

39yirginia Codes 19.1-90 and 19.1-21.
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or justice of the peace for him to issue the warrant. If the police

(sheriff) apprehend the suspect, they will take him to the relevant

station house to be "booked" (official written record of the suspect

in custody).

If, however, the police (sheriff) observe a crime in progress,
they are authorized to arrest the suspect without first having to

obtain an arrest warrant.41 In this case, the suspect is taken to a

proper legal officlal to secure the arrest warrant.42 If just cause

for arrest cannot be shown, the suspect is released. If a warrant

is issued, the suspect is taken to the relevant station house to be
"booked," as in the instance already cited above.
An "indirect complaint" is intended to cover the so-called

"victimless crimes." These crimes, for example, prostitution, gambling,

and possession of illegal drugs, if reported, are generally reported
by someone other than the perpetrators and participants of the violations

of the law.44 Once this type of crime has been reported, the police

(sheriff) will act in conjunction with the Commonwealth's Attorney to

establish a case. To do this may require several days or several months

40Virginia Codes 19.1-21 and 19.1-85. See also Virginia Codes
19.1-83, 19.1-84, and 19.1-86.

“lyirginia Code 19.1-100. “*Zvirginia Code 19.1-100.1

43Ibid.

44If, of course, the participant is victimized in some manner—-—

robbed by a prostitute, for example--he may report the subsequent
crime of robbery. Typically, however, neither the prostitution nor

the robbery violation would be reported.
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of intensive investigation, in some cases, aided by police (sheriff's)
posing as "customers," or perhaps aided by some type of electronic
sgrveillance device. Necessary search warrants are obtained in the
Same manner as previously discussed. Once a case is established to
the satisfaction of the Commonwealth's Attorney, a written complaint
can be presented to the proper authority, and the neceséary arrest

can be made,45 and the suspect can be "booked."

At the bqqking Stage, the suspect may be released (if, for
example, it can be discerned that the wrong man is in custody), or he
may be placed temporarily in local detention facilities. He then may
be brought before a judge or justice of the peace. If "good cause"
is not given for his arrest, he may be dismissed. 46 If "good cause"
is established, he may be returned to the detention facilities, or
released on bail, on his own recognizance, or in the custody of some-~
one else.47 The person making this determination varies with the
locality and the offense charged. In general, the'arresting officer
may set bail for certain misdemeanors;48 a justice of the peace may

set bail f i i i i
1 for misdemeanors and for felonies "if a light suspicion of

guilt falls on him [the suspect]"49; and a judge or clerk of a court

yirginia Codes 19.1-21 and 19,1-90.

46Virginia Codes 19.1-22 and 19.1-106.

[y S
Vir C J1- " .
and l9.1_128.g1n1a odes 19.1-106. Ses also Virginia Codes 19.1-125

48Virginia Code 19.1-1013,

H9Virginia Code 19.1-110.
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not of record may set bail, but only if a court of record neither has

the decision pending nor refused to grant bail.so

In addition, in
certain regions, bail may be set by bail commissioners,51 who are
appointed by the circuit court of that jurisdiction for that specific
purpose.s2
Following the determination of bail, the case may be referred
to the proéecution.53 All felonies and certain misdemeanors (where,
for example, a private citizen, who may prosecute, does not prosecute)
are referred to his office. He may make a decision whether to dismiss
the case (if, for example, he feels that there is insufficient evidence)
or whether to prosecute it. If there is a deliberate decision to prose-
cute or if the decision is implied (as in the case of misdemcanors by~
passing his office), a date for appearance in a court not of record is
set on the court calendar.54
At this appearance in a general court not of record of the
jurisdiction where the offense occurred, the defendant may receive a

preliminary hearing (if arrested for a felony),55 be referred to a

juvenile and domestic relations court,56 or, if neither alternative

5OVirginia Code 19.1-111. See also Virginia Code 19.1-112.

5lyirginia Code 19.1-116. “2Virginia Code 19.1-114.

53Virginia Code 19.1-156. Of course, the case may have been
referred to him at an earlier point as previously discussed.

54yireinia Codes 19.1-188 and 19.1-189.

254 defendant accused of a felony may waive his preliminary hear-
ing in writing. Otherwise, he must have a preliminary hearing. Virginia
Code 19.1-163.1.

. 56If he is less than 14 years old, Virginia Code 16.1-177.1; if
he is between the ages of 15 and 18 at the time of the commission of the
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applies, and he is accused of a misdemeanor violation, he may receive

a trial. If he pleads guilty, he will receive an immediate trial

without a jury (a summary hearing of evidence),57

58

unless good cause
for continusice can be shown, and he will be sentenced in accordénce
with the law. If he pleads not guilt, he will receive a trial without
a jury (bench trial) only with his conse.nt.59 Typically, trials for
misdemeanor offenses are in fact non-jury trials, but the defendant

is entitled to some choice in the matter. If he does desire a jury
trial, another trial date must be set, with sufficient time for a jury
to be empaneled. If he does not desire a jury trial, he may be immed-
iately tried and acquitted, or found guilty and sentenced for the of-
fense charged or for a lesser offense, accordingly.

It is not necessary, however, for the defendant to enter a plea;

if he does not, the trial proceeds as if a plea of not guilty were

.60

entere If the defendant does not appear before the court within

10 days of the trial date, either a capias will be issued for him to be
physically brought to trial, or the trial may proceed as if the
defendant appeared and pleaded not guilty.61

Should the defendant be accused of a felony and have a prelimin-

ary hearing, the court may either terminate the case, or send it to a

crime, and less than 21 at the time of the trial, he may be tried as
an adult. Exceptions exist for murder and manslaughter violations.
See also Virginia Code 16.1-158.

57

Virginia Code 19.1-193. >OVirpinia Code 19.1-184.

59Virginia Code 19,1-193. 60Virginia Code 19.1-184.
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grand jury. Should he waive the preliminary hearing, his case would
be sent directly to a grand jury. The grand jury may regularly sit at
one term of the court of record, or it may be specifically convened,
when ordered by a judge or the court of record.62 Its duty is to
examine the evidence and decide whether to proceed with the case in
goturt or to dismiss it.6°

In order to proceed, an indictment or presentment must be
returned by the concurrence of four of the grand jury members.64 If
an indictment or presentment is returned, the defendant can proceed
to trial; but no trial, for a felony, can proceed without an indict-
ment or presentment, unless, by his signed statement, the defendant
waives his right to them.65 In the latter case, he may be tried on a

66

warrant or an information. To assure the defendawut the right to a

speedy trial, an indictment, presentment, or information must be found

67

and used by the second term of the court. In' addition, if the

62yirpinia Codes 19.1-147 and 19.1-149, ©3

64

Virginia Code 19.1~157. A grand jury may have 5 to 7 members,

| according to Virginia Code 19.1-150. The legal difference between an

indictment and a presentment is that the latter must be endorsed "A
True Bill" and signed by the jury foreman; the former must be signed
by all of the jurors, and hence does not have to be so designated.

6)Virginia Code 19.1-162.

66Ibid. An information is a type of warrant which differs from
an indictment only in that it is presented by the Commonwealth's
Attorney, on his oath of office, instead of a grand jury, on their
oaths.

67Virginia Code 19.1-163.

Virginia Code 19,1-155.
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defendant is not yet in custody officially (as may be the case, for
example, ;P an information), a process will be issued by the judge or
court to make the proper arrest. %8

The trial for a felony will take place in the court of record
having jurisdiction over the area where the offense was committed.69
This could be a circuit court for counties and cities that have neither
a hustings nor a corporation court.70 However, under certain circum-

stances, a change of venue may be requested by the defense and granted

by the court of record.’! This could be granted to insure a safe and

impartial trial, and in general, if "good cause" can be shown to do so. /2

A person accused of a felouy must be present for trial, and at
such time, is asked to enter a plea. If he does not do so, he receives
a plea of not guilty, and the trial proceeds.73 If he does not have
defense counsel, the court will appoint one prior to his enteying a
plea.74 If he enters a plea of guilty, he receives a trial without
jury (bench trial); if he enters a plea of not guilty, he will receive
a trial without jury only with his consent.75

The defendant may be acquitted, referred to a juvenile and

domestic relations court, or found guilty on all or part of the indict-

-ment against him, or of a lesser offense. He may not, however, be

tried in a new trial for any higher offense than that for which he was

68Virginia Code 19.1-178. 69Virginia Code 19,1-187.

701bid.  "lyirginia Code 19.1-224. 72Tbid.

73yirginia Code 19.1-240.  4Virginia Code 19.1-241.

’5yirginia Code 19.1-192.
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previously acquitted;’® generally, acquittal by a jury bars further ] commitment to a mental institution, probation or confinement. In the

prosecution for the same offense.’’ Further, if the defendant is first three instances, he will exit the criminal justice system. In

accused of violating two or more ordinances in the commission of the the fourth, he will exit the System unless he violates the terms of

offense for which he is being tried, a guilty verdict on one ordinance . his probation. Confinement may take place in county or city jails,

the state penitentiary, or other part of the state correctional system,

violation bars prosecution on the others.78 In addition, if the defend-

ant is shown to be insane, he cannot be tried while such a condition depending on the crime type and verdict returned. Unless otherwise

exists.79 In any event, the defendant must be tried (with certain

exceptions, including the keeping out of court of certain witnesses) after either one quarter of his sentence or twelve years, whichever

i 83 ,
within three regular terms of the circuit court or within four terms occurs first, has elapsed. He may be reviewed for parole aunually

of the corporation or hustings court; otherwise, he will be discharged O after he becomes eligible, until he is paroled, 84 If he does not vio-

from prosecution for the offenss. S0 late the temms of his parole, he may be said to exit the system (al-

In general, persons tried in the jurisdiction of the juvenile ( though he may still report periodically to his parole board) ; however,

o if he does violate them, he will be returned to confinement, - When

o

and domestic relations court will follow the same process as misdemean-

ant adults in courts not of record. They will receive a hearing and the term of confinement ends, whether with or without parole, parole

will either be acquitted, found guilty and sentenced, or referred to violation, and subsequent return to confinement, the individual will

i exit the system.
a court of record. 2
The sentencing options for the juvenile and domestic relations

Sentencing in a court of record or a court not oi record is

carried out either by the jury or by the judge, depending on the type courts, however, are somewhat different than those discussed above.

.

of trial.81 For felony cases, the jury or court of record, may fix & . If the defendant is found guilty, the court may take custody of the

the sentence if not specifically fixed by law.82 The de¢fendant, in juvenile and place him on probation; leave the juvenile in his own

general, in either court, may receive a fine, suspendecd senience, home, under court Supervision, with or without taking custody; take

=

&

custody and place the juvenile in a suitable home; take custody and

76Virginia Code 19.1-249, 77Virginia'Code 19.1-257. ] )
comnit the juvenile to the local board of welfare, or to the State

78Virginia Code 19.1-259. 79Virginia Code 19,1-227, _
Board of Welfare and Institutions; take custody and commit him to gz

80yirginia Code 19.1-191.  ®lvirginia Code 19.1-291.

83y o
Virginia Code 53-251. 84Virginia Code 53-252, see also 53-253,

82yirginia Code 19.1-292.

85Virginia Code 53-258.
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person or persons, giving preference to next of kin; take custody and
commit the juvénile to a private, state licensed agency, or foster

home; commit the juvenile to a mental institution; refer the juvenile,
~f he is at least fourteen years old, to a court of record; fine the
juvenile up to $100, if he is of working age; or, order support, care,
and treatment as the court deems in his best interests.86 In situations
other than referral to a court of record or commitment to a correctional
institution, the juvenile will exit the system. In the instance of

such a referral, he will flow into the court system as, essentially,

a new case and be disposed of accordingly. Following his term of com-
mitmént, unless the terms are violated, he will exit the system.

Even if the defendant is found guilty and sentenced, regardless
of the court in which the action occurs, he may not serve the sentence
because of his right of appeal. if He is, tried in a court not of
record, he may petition the court of record of his jurisdiction for a

87

Writ of Error; if he is tried in a court of record, he may petition

the Supreme Court of Appeals.s8 While the Writ of Error is being

applied for, his sentence may be temporarily suspended, and he may be

, , . &
released on bail or on his own recognizance. 3

If the Writ of Error is denied, his original judgment stands

d.90

affirme On the other hand, if the Writ of Error is granted, the

original judgment may be reversed in whole or in part, and he may be

86 87

Virginia Code 16.1-~178. Virginia Code 19.1-282.

881hid.  ®virginia Code 19.1-281.

9OVirginia Code 19.1-288.
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91

acquitted or dismissed. Or, he may receive a new trial,92 in which

instance he would be reprocessed through the court system and essentially
be treated as a new case that would remain in or exit the system in the

manner previously discussed.

MN1pid., 92114,

e
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CHAPTER III
METHODOLOGY

As stated in Chapter I, this dissertation is intended to focus
on the relative efficiency properties of criminal justice systems of
the cities and counties in Virginia. In this chapter, the specific means
of conducting the examinations will be set forth. Police and sheriff
analysis will be discussed, followed by the development and analysis
of the models of the total criminal justice system, to the sentencing
stage. The third section will present a modified form of the model to
be used to make system projections; and the final section will present
a concise summary of each of the above models.

The Relative Efficiency of Police
and Sheriff Orgarizations

As pointed out in earlier discussions, the city and county
cfiminal justice systems in Virginia contain relatively the same basic
elements. However, there is one basic difference in the structure of-
law enforcement agencies. The police, in cities for the most part,l
are appointed officers. By and large,;the operation of jail detention

. ; . 2
facilities and process serving is carried out by city sergeants.

lAlthough, as discussed in Chapter II, nine counties do have
police departments.

25¢tate Plan 1971, p. 42.
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Sheriffs, on the other hand, are elected officials. In general, they
are responsible for operating jail facilities and process serving within

their county.3 In addition, they face somewhat different demographic

and geographic problems. Counties generally offer a much lérger territory

that must be covered; but the possibility of a lower population density
may increase the opportunity for personal contact. Cities, on the
other hand, tend to face the opposite sort of problems.

In some type of perfect world, one might expect both types of
organizations to perform equélly well; but, npt having such a world,
we shall proceed to see if, in fact, this is the case. We shall begin
by assuming that each agency is using the best technology it can, and

given this assumption, proceed to develop a testable measure of per-

-

formance.

The primary duty of law enforcement agencies, with respect to
the criminal justice system, may be viewed as deterrence; for if crime
is successfully deterred, why indeed, in the ultimate sense, would a
law enforcement agency be necessary? But deterrence is not absolute,
and at best has been somewhat less than successful.

What tools, then, are at the disposal of these agencies to af—>

fect successful deterrence? Primarily, these are detection and appre-

hension.4 In some sense, I suppose it could be argued that in fact

3bia., p. 41.

4Detection or the lack of it, in the sense of preventative
patrols, may constitute a significant tool of deterrence for law en-
forcement agencies. Yet, because its impact is at present not pos—

sible to measure adequately, it is assumed to be part of the public
duty.

s
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there is a third tool: moral suasion; but, as this could as easily
come from other sources (for example, parents and ministers), the value
of this tool for these agencies appears negligible.

Detection may be an importént tool, for undetected crimes cannot
flow into the system; and crimes that remain undetected would hardly
seem to have a positive influence on deterrence. But although law énw
forcement agencies can influence detection, the primary influence comes
from the public. Quick reporting and gathering of details on the pub-
lic's part, as they are in a sense "everywhere at all times," should
have a much greater impact on deterrence than the patrolling officers
of the law, who find it difficult indeed to be everywhere at once.

We are left, then, with apprehension. This is one tool which,
although it could be used by the public, remains almost exclusively in
the hands of law enforcement agencies. Given a detected crime, the
more successfully the perpetrator of that crime is apprehended, the
greater should be the effect on overall deterrence.

If we can view successful deterrence as the overall goal of
law enforcement agencies and apprehension as the primary tool at their
disposal to achieve this goal, we may then proceed to examine the
degree of performance with which these agencies utilize this tool. If
one type of agency is more successful than anofher, it may be said to

be subject to "better performance."

SThe argument is that if everyone knew that he would be arrested
for committing a crime, the costs to him would be higher; and although
crime could exist, the number of instances would be strongly reduced.
This is, of course, within certain limits. There may be some point where
everyone breaks the law because it is unpopular. At these extremes, the
system would explode.

oy
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The first task, then, is to examine and compare successful

apprehension in both the police and sheriff type of organization. This

can be done by use of the "clearance rate," the number of successful
apprehensions per true complaint. As some crime types may be more
difficult to "eclear'" than others, this examination should proceed on
a crime type by crime type basis.

For every crime type (i), then

PA; = A;/V; , for V; # 0, 1)
. where
PA, = clearance rate for the ith crime type;
Ai = number of arrests for the ith crime type; and
P number of true complaints fcvr the ith crime type.

For (c) sheriff and (d) police departments, a mean value of

these clearance rates (52%._ , respectively) may be calcu-

>

and PAi ,'a-

lated by crime type. That is,

[od
) PAi’C/c -3y s (2)
1

PA,
i,c

and
d

= - 3
PA; 4 ) PAi,d/d ky (3)
1

6Ideally, one would like to have a one-to-one correspondence

between arrest and reported complaint; however, in the real world, one
person may commit several crimes prior to his arrest, and/or several
persons may be arrested for one criminal complaint. Due to data con-
straints, the resultant clearance rates shown here will only approxi-
mate the ideal ones. If, however, one can assume that these types of
occurrences happen with equal probability in both kinds of organiza-
tions, the comparisons should not be affected.

T e A R S S Ry
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i‘f where & bl = coefficient of sheriff labor;
P j = the number of c for which V, = 0; and by = coefficient of police labor;
E k = the number of d for which Vi = 0. ' a) = constant; and
3(; If it can be shown that for any or all (i), & a, = constant.
gi §Z£ . 4 ?Zi L 4) A positive bl and b2 would tend to indicate a positive relationship
) >
then, in the sense previously discussed, one organization may be said between clearance rates and labor; negative values, would tend to imply

%:f to perform better than the other by any or all crime types.7 o just the opposite.

ii This performance test is only a test of end products of these Other factors may exert some influence on the clearance rate.

[ ;

| organizations. One type may perform better because it better utilizes Population (U), land area (M), population density (Q), and family buy-
ééﬁ its manpower or perform no better because it utilizes its manpower to - ing income (Y) may in some manner affect the ease or difficulty in

I the point of scale diseconomies. In order to examine these possibilities, apprehending the criminal. Assuming linear relationships between the
;f we will assume that for (c) sheriff and (d) police agencies, the clear-’ ( : clearance rates of law enforcement agencies and these variables, let

) 4 . = . . .

iﬁghg ance rate is a linear function of its manpower: ‘. n = the total number ol law enforcement agencies; that is,

§ n=c+ d.

PA; ¢ = a1,1 t Py ike s ‘ (5) Then,

and -

&C: ‘ PAi,n = a3,i + b3,i Un ; @)
PAj g = 82,10 +by 4 Lg > (6) | |

; where PAi,n = a4,l + b4,, Mn 5 (8)
. ' ¢ '
b i = crime type; - _

g?C TPEs PAl,n - %5, + b5,1 Q 9
i? L, = number of employees of the cth sheriff department;

ﬁ Ly = number of employces of the dth police department; PAi,n T %,1 + b6,i Yy s (10)
I 2 mna

% 7'I‘his is not to say that there is no variation within police and

§} sheriff departments. See, for example, James Q. Wilson, Varieties of PA - a b b .

L - Police Behavior (Cambridge, Mass.: Harvard University Press, 1968), for i,n 7,1 7,iQn' 8,iYn ’ (1)
£ a discussion of variation in police departments in eight New York com- where

'f munities. See also, John A. Gardner, Traffic and the Polic«, Variations € '

’;ffmh in Law Enforcement Policy (Cambridge, Mass.: Harvard Univeusity Press, @d§ b. = coefficient of Latd

i A\ 1969), for a similar type of discussion relating to the handling of 3 cient of population;

| traffic matters in Massachusetits communities.

i
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b4 = coefficient of land area;
b5 = coefficient of population density;
b6 = coefficient of average family buyinglincome;

b7 = coefficient of population density when family income is
considered;

b, = coefficient of family income when population density is
considered;

and agy 8, 355 3gs and ay are positive or negative constants.

In addition, in order to attempt to determine differences that
might be due to a difference of organization between the two agencies,
the clearance rate is assumed to be a linear function of a zero-one

dummy variable (2).

PA; n =894 *Pg g 73 (12)
and
PA 0= 210,41 Y P10,: % T Pi1,i Ya T P2, B (13)
where
Zn = 0, for sheriffs;
Zn = 1 for police; and

b9 = coefficient of the organizational dummy;

blO = coefficient of population density when family buying in-
come and organizational variables are considered;

]

coefficient of family buying income when population
density and organizational variables are considered;

b12 = coefficient of the organizational dummy when population
density and family buying income are considered;

and ags and ajg are positive or negative constants.
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These clearance rates, however, also may be subject to economies
and diseconomies of absolute size; that is, in a sense, it may be
"easier'" or "more difficult" to clear an arrest in areas where more
crimes or fewer crimes occur. In order to examine this possibility,
the number of true complaints per ith crime type and clearance rates
both can be ranked by areas for n areas, and a rank correlation can be
performed. If a significant relationship exists, a positive rank
correlation coefficient could indicate nondecreasing returns to size
class, and a negative sign, the opposite.

Thus far we have attempted to examine relative performance
properties via clearance rates, and further, we have made some attempt
to explain these rates. We need now to examine the pattern of re-
sources that are allocated by the state, city, and county, and re-
allocated by the police and sheriff's departments.

Each police and sheriff's organization has an annual operating
budget. For police, as explained in Chapter II, this budget is funded
locally; for sheriffs, only one~third is funded locally, and the remain-
ing two-thirds is funded by the state. At any rate, this operating

budget, which, for the most part, does not include rental expenditures

.on the building facilities, represents the dollar resources available

to the departments for the performance of civil, traffic, and criminal
duties. Depending on the involvement of a particular agency, certain
portions of this budget are then allocated to the handling of criminal
matters, the primary focus of this dissertation. Given this budget

allocation, regardless of the number of occurrences of criminal matters,

T |
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generaily no other variable resource allocation is made. Hegce, it
is possible to let this amount represent the variable objective cost
of criminal matters for the law enforcement ageﬁcy. Further, this
variable cost can be broken down into crime types, and an average
variable cost per true complaint can be estimated for each of these

types.8 We shall proceed as follows.

Let
Dl; ,, = variable cost of the nth law enforcement agency for the
L] . . ry .
ith type of criminal activity;
Cli n - average variable cost per true complaint for the nth
? law enforcement agency and ith type of criminal
activitysy '
then
Cli,n = Dli,n./vi,n : (15)

In order to adjust for wage-price differentials between regions and

hence, facilitate comparisons, the average variable cost may be

' weighted by an index of wage rates (Wn). This yields an adjusted allo-

cation figure c1¥ . That is,
i,n

*

Cly o= Cly o (1) . (16)

The mean values for (c) sheriffs and (d) police can be calculated

in a manner similar to that used in equations (2) and (3).

c

RIS -3 1
Cli,c ) Cli,c/c iy (17)

8Here, of course, we are implicitly assuming that the agencies
are operating within the flat portion of their cost curves.

&
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d
———* _ -
CLy 4 = ) Cl; g/d - T

._7l4
Further, Cli can be evaluated to determine if

—% ——
Cli,c # Cli,d

From equations (2), (3), (17), and (18), we have four variables,

PA, , PA
i,c

involved. Tor a given 1,

— [—

PAi,c PAi,d
and
c1¥ [
i,c i,d

We have, then, nine possible combinations of clearance rates and

average variable cost per true complaint for each ().

Case fzi,c Ezi,d EI?,C Eﬁ?,d
1 = =

2 < =

3 > =

4 = <

5 = >

6 > >

7 < <

8 > <

9 < >

ey

% - - , ‘s
1,d° EI;’C, and Cli,d » and the equalities or inequalities
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If case 1 occurs, the clearance rates are the same and the average
variable costs per true complaint are the same; hence, there may be no
essential difference between the two agencies. If cases 2 or 3 occur,
one type performs better than the other, while the same resources
are expended per true complaint; hence, one type of organization may
be more, in a sense, "efficient" than the other.

If cases 4 or 5 occur, both organizations perform equally as
well, but different amounts of resources are expended per true com-
planit; hence, one may be, again, more "efficient" than the other.

If cases 6 or 7 occur, one agency may perform better than the
other, but requires more resources to do so; hence, the relative "ef-
ficiency”" of the two types of agencies cannot be ascertained by this
test.

If cases 8 or 9 occur, one agency performs better than the

s

other, and at the same time, expends fewer resources per true complaint;

- hence, one agency may be considered more "efficient" than the other as

in cases 2 and 3.9

The Relative Efficiency of County and City
Criminal Justice Systems

In order to examine the relative efficiency of county and
city criminal justice systems in Virginia, we must first develop

a general, systems analytic model of the system. As there are many

| 9One should be most cautious in interpreting the term "effi-
cient” as used above, as both community valuation and law enforce-—

ment agency allocation decisions are embodied in the variable cost
per true complaint estimates,
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problems in separating the objective costs of correctional institutions
into the necessary level of aggregation at the county and city level,
the model will terminate at the sentencing part of the process.

The model will treat all cases within one year as separate in-
stances. Recidivist caseé will simply be considered another case.
Appeals and referrals will be treated in a similar manner. That is,

a case brought to trial in one court and brought to trial on an appeal
in anothar will be considered two separate cases.

We assume that the criminal justice system of Virginia can be
divided into three main parts or stages: (1) law enforcement, (2)
prosecution, and (3) adjudication.11 Each stage deals cialy with
criminal matters (non~civil, non-traffic).

At the law enforcement stage, input (V;) enters as an ith
dimensional vector of true criminal complaints for (i) crime types.
Unfounded complaints (i.e., false alarms) are assumed to be uniformly
distributed between counties and cities and sorted out before the
complaint arrives at the local law enforcement agency.

As in the previous section, it is assumed that the primary avenue

for successful deterrence is successful arrest. Then, PA;, the

lOMany juvenile misdemeanants and felons, most adult felons and
some misdemeanants are processed through the state system. Many cities
and counties do have local detention facilities, but some share them
with one or two other political jurisdictions. The model, admittedly,
will neglect these costs and hence, understate system costs by detention
and correction costs; however, for comparative purposes, the model will
be consistent.

l7he model will be similar in methodology to that of Blumstein
and Larson, Models of Criminal Justice System.

o
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probability of clearing the crime by arrest, is equal to arrests (A;)

divided by true complaints (V4), as in equation (1). For n regions,
PAj n = Aj o/ - (22)

The probability of non-arrest for a true complaint can then be written

as

NPAi,n =1 - PAi,n . (23)

We now assume that after an arrest has been made, it proceeds
to the prosecution stage (2). This step omits time considerations for
justices of the peaca and police justices for issuing warrants and
making bail determination.

Misdemeanors at this stage may not be prosecuted by the Common-
wealth's Attorney as discussed in Chapter II. There is, then, a prob-
ability that an arrest will go to stage 2 (Psi,n) for a prosecution

decision; the probability that the stage will be bypassed and be

prosecuted without the Commonwealth's Attorney present,

NPS]._,n =1 - PSi

(24)

5
Fy el

for crime type (i) and region (.n)‘12

The calculation of Psi,n will be put off for several steps as
it will be necessary to use information discussed in the court stage.
There is another probability to be determined at this stage, however;

the probability that if a case goes to the Commonwealth's Attorney

L2For felonies, PS; n = 1, and therefore, NPSJ-_’H"V= 0.
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it will be prosecuted (PPi n). The Commonwealth's Attorney may dismiss
3
cases, prosecute them, or have decisions pending. Only if a case has

verdicts returned will it be considered prosecuted. If we let

Ni n = Commonwealth's Attorney cases dismissed prior to trial,
’ crime type (i), region (n); .
Oi,n = Commonwealth's Attorney cases pending, crime type (i),

region (n);

BVi,n = Commonwealth's Attorney cases in which a verdict was
returned, crime type (i), region (n); and

TCAi,n = totél Commonwealth's Attorney cases, crime type (i),
region (n);

then

TCA; o = Ny, + Oy o+ BY; o

we

(25)

and -
PPy n = BVi,n/TCAi,n . (26)

Cases that either have gone to the Commonwealth's Attorney to
be prosecuted ¢r that have bypassed his office to be tried without his
presence, will be lumped into an intermediate stage called, "cases
to court." From "cases to court," cases flow into the relevant court
for the trial and subsequent sentencing.

As discussed in Chapter IT, juvenile and domestic relations
courts are courts not of record. Counties and cities may either have
their own juvenile rnd domestic relations court, belong to a regional
court, or have the same judge, court employees, and building serve both

the juvgnile and domestic relations court and the local general court
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not of record, but at different times of the day or week. For this
reason, in this model the juvenile and domestic relations court will
be considered a part of the local court not of record whether or not
separate physical courts exist. Court data will be summed accordipgly
to yield one court not of record per locality.

Cases flowing out of "cases to court" will flow either to a
court of record or a court not of record. We will assume that these
cases actually go to trial, and, that if a dismissal occurs, it will
occur at the prosecution stage, prior to arrival at this point. Let

TCCi n= total cases broughtlto trial, crime type (i), region

’ (n);
BTAi o = cases brought to trial in a court of record, crime
? type (i), region (n);
BTBi o = cases brought to trial in a court not of record,
’ crime type (i), region (n);
’PBAi o= probability of a court case going to trial in a
3

court of record, crime type (i), region (n);

PBBi n = probability of a court case going to trial in a
i court not of record, crime type (i), region (n);
then
PBAi,n = BTAi,n/TCCi,n R 27)
and
PBBi’n = BTBi,n/TCCi’n : (28)

We now return to the prosecution stage to derive PSi n " To begin

H

with, those cases with the verdict returned plus those that bypass the

Commonwealth's Attorney are equal to "cases to court." That is,

ey

(]

o
o
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A
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BV, + = L.
Vi Bypassi TCCi (29)
Then
Bypass; = TCC; - BV, . (30)
From equation (25)
TCA; = N; + 0; + BV, (31)

Adding equation (31) to equation (30),

il

TCAi + Bypassi ICC; ~ BV, + N; + 0; + BV,

TCC:.L + Ni + Oi (32)
Now, the probability that a case goes to the Commonwealth's Attorney
for a prosecution decision (PSi) can be found by dividing the Common-
wealth's Attorney's caseload b7 the total number of cases flowing

through and bypassing the stage. That is,

PS, = 'I‘CA:.L/TCA.i + Bypass} (33)
Or, substituting equation (32),

PSi = TCAi/TCCi + Ni + Oi . (34)
From equation (25), this can be rewritten, for {(n) regions, as

PS, = (BV, + N, . :C. ;
i,n ( i,n Nl,n + Ol,n)/(chl,n + Nl,n + Oi,n)

We have just defined and derived the intermediate probabilities
in this model. We need now to derive the stage probabilities; that is,

the probabilities that inputs and intermediate products will reach

T Ao

.
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fg" a certain stage, and hence, be acted upon by that stage and subject
to its costs. Let
P2 = probability that a true complaint will be processed by
the Commonwealth's Attorney;
¢ PZBi = the probability that a true cbmplaint will bypass the
Commonwealth's Attorney and go to trial;
P3Ti = probability that a true complaint will go to trial;
c P3TA, = probability that a true complaint is tried in a court
‘ 1 of record; and
P3TB, = probability that a true complaint is tried in a court
\ ' not of record.
& Then, for (n) regions,
P2, =PA, _+ PS, ; (36)
i,n i,n i,n
€ P2B, =PA _+ NPS, =PA, (1 -PS, ) ; (37)
% i,n i,n i,n i,m i,n
P3T, =P2, + PP, + P2B, _ ; (38)
i,n i,n i,n i,n
e PBTAi,n = P3T o PBAi,n H (39)
and
‘ P3TB, = P3T, + PBB. . (40)
. i,mn i,n i,n
The probabilities Pzi,n’ PBTAi’n, and P3TBi,n are the probabil-
ities that a true complaint will get to stage 2, stage 3A and stage 3B,
€ respectively. This entire flow process is depicted in Figure 1.
We assumed in the first part of this analysis that the focus of
law enforcement agencies could be placed on arrests per true complaint,
& therefore we must now make some assumptions concerning the costs of this
%;3 and other branches of the criminal justice system.

P Y
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~

The law enforcement agencies must respond to true complaints.

We have argued better performance for the agency ''getting their man'
more often; we will assume, however, that on the average, there is no
difference in system cost between making an arrest for a true complaint
and making no arrest for a true complaint, per crime type. That is,
every true complaint coming into their crganization must be answered,
and, there is a systems cost in answering it whether or not an arrest
is actually made (investigation time, etc.). As it is not possible

to estimate the objective cost for those cases not being cleared by
arrest, we mke the simplifying éssumption that, on the average, the
system's cost per arrest/non-arrest, per crime type, is the same.

The Commonwealth's Attorney has a decision of either prosecuting
or nmot prosecuting an offense. As discussed in Chapter II, the deci-
sion of dismissing a case, depaznding on the crime type and jurisdiction,
may be made by judges, justices of the peace, police justices, or even
police and sheriff's themselves. We have assumed in this model, that
this function is the responsibility of the Commonwealth's Attorney.

We assume, therefore, that on the average, the objective prosecution
cost of the cases prosecuted, dismissed, and pending are the same, per
crima type.

In the courts rests the responsibility of adjudication. Courts
may find verdicts of guilty of the offense charged, of a lesser of-
fense, or of acquittal; or, they may refer the case to another court
or to a grand jury. In juvenile cases, the options run even higher.

We will not be concerned with the outcome of the trial, but only with

{y

=

&3

Sl
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the fact that a case is brought to trial. We assume that on the
average, the court cost per trial per crime type, regardless of trial
outcome, is the same. That is, a guilty verdict costs the court systemn,
on the average, the same as an'acquittal. Further, no distinction will
be drawn between a jury trial and a bench trial, either from a justice
or a system cost point of view. In this manner, the output of the
court system is justice, rather than any specific verdict.

If, as in the first part of this chapter, we can assume that the
agency budget represents the variable cost of the agency, then we can

13

proceed as follows. Let

Dl; = the variable cost of law enforcement agencies by ith
crime type;

DZ:.L = the variable costs of the Commonwealth's Attorney by ith
crime type. This figure includes time spent in grand
jurles as well as court;

D3Ai = the variable cost of courts of record by ith crime type.
This includes time that the judges and clerks spend on
the grand jury;

D3B; = the variable cost »f a court not of record by ith crime
type.

wi = index of wage rates for counties and cities;

adjusted variable cost; and

subscripts 1 and n denote crime type and region respectively.

%

Dli,n - Dli,n "Wl (41)
02* =D2, . s ;
i,n i,n n’ (42)

l_3Here, of course, we are implicitly assuming that each agency
type is operating within the flat portion of its cost curves.

———————
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%
D3A, =D3A, W ; (43)
i,n i,n n
and
D3BY =D3B, - W . (44)
i,n i,n n
If
le = average adjusted variable cost per true complaint for
1 law enforcement agencies;
c2¥ = average adjusted variable cost per case referred to the
1 '
Commonwealth's Attorney;
cB2* = average adjusted variable cost per case, to the Common-

i wealth's Attorney, of a case bypassing his officey

CBA? = average adjusted variable cost per case brought to trial
Y in a court of record; and
3

CBBt = average adjusted variable cost per case brought to trial

in a court not of record;

then, for (n) regions,

* %
Cll,n - Dli,n/ i,n ? (45)
% [3 - .
czi’n = nzi’ /TuAi’n ; (46)
C3A¥ = p3A* /BTA : (47)
i,n i,n i,n .
c38* = p3B* /BTR. . (48)
i,n i,n i,n

We have now derived the»transitional probabilities of cases
moving through the stages of the criminal justice system, and the
average variable cost per case flowing into each s.age. If we now
multiply the probability of flowing into each stage by the average

variable system cost incurred in each stage, we can obtain the

&

St
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increment to average variable cost of the system, of one more true com-
plaint entering it. Let Xf represent the adjusted incremental systems
i

cost. Then,

* % * E3 * . 7.‘:.
Xi = PliCli + PZiCZi + PZBiCBZi + P3A__l._CBA.:.L + P3B103B1 (49)

Assuming that te probability of a true complaint getting to the law
enforcement stage,

Pli =1, .
(wvhich perhaps in further studies, as better data become available, may
be relaxed), and that the cost to the Commonwealth's Attorney of cases

bypassing his office,
cB2¥ =0 ,
i
equation (49) for (n) regions reduces to

% * :
C3Aj,n + P3By ,C3B5 . (50)

i,n i,n i,n~“i,n i,n ’

If there are (c) counties and (d) cities such that
n=c+d, (51)

then a mean value for counties by crime type (i? c) and cities by
b

crime type (ﬁj d) can be calculated.
b
c
—a * s . (52)
X',c z Xi,c/c Iy s
1

b

1l

=

d
=% %
‘ d -k (53)
i,d ) Xi,d/ i
1
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where

ji = ith crime type for which Vi,c = 03 and

x
| et
f

= ith crime type for which Vi a°= 0.
b

If it can be shown that for (c) counties and (d) cities, by ith

crime type, that
XF 4 (54)
i,c i,d >

than one system may have a lower incremental cost per addifional true
complaint. If we utilize the incremental cost data in conjunction with
the clearance rates obtained in the first part of this analysis, we

may be able to draw some general conclusions about system "effiéiency.”
As in the first part of this chapter, there will be nine cases of clear-
ance equality-inequality and incremental cost .equality-inequality. If

a typé of region exhibits lower incremental costs and similar clearance
rates, similar incremental costs and higher clearance rates, or lower
incremental costs and higher clearance rates, it may be said to be

more "efficient" than the other. If it exhibits higher incremental

costs and higher clearance rates, iis relative "efficiency' cannot be
» y

deduced a priori; and if both clearance rates and incremental costs

- . . . 14
are similar, both systems may be said to be as "efficient."

We now proceed to examine possible factors that may influence

this incremental cost. We will deal with incremental cost in nominal

14Again, as in section one, caution should be exercised in the
interpretation of "efficiency" as it includes community valuation and
agency valuation of average variable cost. This incremental cost is
not marginal cost, but rather an increment to average variable cost.
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terms to remove any undue influence to wage rates.
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Let, as in the

first section of this chapter,

Un

it

£ &

<
It

Z_
n

il

population of the nth region;

land area of the nth regionj

population demsity of the nth region;

average family buying income of the nth region; and

organizational dummy variable.

Then, assuming a linear relationship,

and

where

gl,i + hl,iUn

83,1 * Mo, i

83,1

€4,1

8,1

+hy 3G

+ h4,iYn

( + g Q)

. + h7,izn

+ h8,iQn

coefficient of

coefficient of

coefficient of

coefficient of

we we

we o

+ h6,iYn }

we

wse

+ hg,3Yn + B10,1%

population;
land area;
population density;

average family buying income;

(55)

(56)

(57

(58)

(59)

(60)

(61)
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h. = coefficient of population density when avetage family buy-
ing income is considered;

hg = coefficient of average family buying income when population
density is considered;

h7 = coefficient of the dummy variable;

'h8 = coefficient of population density when average family buy-
ing income, and the organizational dummy variable are con-
sidered;

h9 = coafficient of average family buying income when population
density and the organizational dummy variable are considered;

hig = coefficient of the organizational dummy variable when
population density and average family buying income are
considered;

and g through gg are positive or negative constants. In addition,

Zy

1

0, for counties, and

Z, = 1, for cities.

Valuable insight might be gained, via thes: equations, as to the influence
of some of the geographic and demographic, as well as organizational
factors on criminal justice system incremental cost.

As in the case of police and sheriff's, this incremental cost may
be subject to economies and diseconﬁmies of absolute size. Hence a rank
correlation can be performed between true complaints and unadjusted sys-
tems incremental cost. Since true cbﬁplaints (Vi) form the input to
the system, the same rankings cobtained in the first part of this chapter
can be used as the independent variable. As previously discussed, if a
significant relationship exists, the sign of the rank correlation coef-
ficient could imply the.existence of economies or diseconomies of abso-

lute size.
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Projections on the Criminal Justice System Model

In the preceding section, we have developed a model of the
criminal justice systém of Virginia. In this section, we will derive
two projection equations in order to (1) demonstrate the model's use-
fulness as a planning device, and (2) enable us to draw some tentative
conclusions about the direction of criminal justice system costs.

There has been recent emphasis on the implementing of new
technology, in law enforcement agencies, particularly in the use of
‘computer communication systems. It is argued that with such capital
expeﬁditures in this agency, the clearance rate would improve and
hence, deterrence would be greater. This very well may be the case;
however, the impact on the rest of the system of improving the clear-
ance rate has not yet been considered.

Let us look at this proposition by examining the impact of
such an undertakihg upon the system incremental cost, We will neglect
the actual cost of such an expenditure, but assume that the effect
on the system of such an expenditure is successful enough to yield an
increase in the clearance rate of (r) percent per year for (y) years.

From equation (50), in mominal terms,
X, =CL, +P2,C2, + P3A,C3A, + P3B,C3B, . ' (50")
i i i i i i i 7d
Expanding, via equations (36) through (40),
X, = Cli <+ C2i(PAiPSi) + C3Ai(PBAiP3Ti) + C3Bi(PBBiP3Ti) (63)

1

Further expanding the last two terms,

ey et
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C3Ai(PBAiP3Ti) = C3AiPBAi(P2iPPi + P2Bi)

= C3A;PBA, [PP.PS; + (1-PS;)] PA; (64)

and

C3Bi(PBBiP3Ti) CBBiPBBi(PZiPPi + P2Bi)

= - . ey
= CSBiPBBi[PPiPSi + (1 iSi)] PAl‘ (65)

Therefore, at rate (r) per year, for (y) years, (n) regions, (i) crime

types, beginning at year 1, incremental cost can be expressed as

= . , )Y
Xi,n,y+1 - Cli,n,l + C2i,n,l[Psl,n,lPA1,n,l(l+r1) ]

+ CBAi}’I,lPBAi,n,l[ (l‘PSi’n,l)'{“PPi,n’lPsi’n’l]PAl’n’l(l"‘Ll)

+ CBBi,n,lPBBi ,n,l[(l“PSi,n,l)"-PPi,n,lPSi,n,l]

. y (66)
PAi,n,l(l+ri)

In this equation, for simplicity, it is assumed that the average variable
costs per case for each oif the four agencies, and transitional probabil-

ities, other than clearance rates, remain the same for each (y) years as

they were in year 1; however, different assumptions could be made and

functions derived for each of the average cost variables and trgnsitional

probabilities as more is learned ahout them.
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It should be pointed out that .this incremental cost may have
a dqwnward bias, due to the fact that queuing is assumed to take place
at a zero cost. More arrests per complaint may lead to more initial
detentions; however, as an offsetting factor, as facilities become
crowded, perhaps more people will be released on bond or on their own
recognizance. Although additional incarceration costs may well result
from the increased clearance rate, they are not directly considered
in this model; however, they may be very real, indeed, and should not
be overlooked.

Government law enforcement planners are continually faced with
the problem of “ltempting to estimate the budget necessary to
adequately meet the needs of'criminal justice systems. Using the
model we have devaloped, we may explore possible future resource
requirements under certain limitgd conditions.

In general terms,

Total Cost = (average cost per unit) (number of units) (67)

Previously, we let

Cli n - 8verage variable cost per true complaint, law enforce-
’ ment agency; -

C2; n - @verage variable cost per case referred to a Common-
? wealth's Attorney;

C3Ai n ~ average variable cost per case brought to trial in a
? court of record;

CSBi n = &verage variable cost per case brought to trial in a
? court not of record;

and

' Vi n = mumber of true complaints;

3 .

TCA; n = number of Commonwealth's Attorney cases;
. ’

sy g

P




)

4
i
i
i
:

‘:
EA
I

o
i
L

70
BTAi n - number of cases brought to trial in a court of record;
3
BTB:L n = number of cases bvought to trial in a court not of
’ record.
So that
Ci,n = Total Cost = Cli,nvi,n + Czi,nTCAi,n + C3Ai,nBTAi,n
+ CBBi,nBTBi,n . (68)
Now if

Eli = percent rate of change of true complaints between two
years;

E2i = percent rate of change of Commonwealth's Attorney cases
between two years;
-
- E3; = percent rate of change of cases brought to trial in a
court of record between two vears; and

E4i = percent rate of change of cases brought to trial in a
court not of record between two years:

so that for crime type (i), region (n), year 2,

Blyn,2 = (iona = Vin 0)/% o1 (69)

23 n,2 = (TAC; ;9 = TAGy ; 1)/TCA; 4 (70)

E3i,n,2 = (BTA; 5 = BTA; o 1)/BTA; 1 g (71)
and

Bhim,1 = (BIBg ooy = BTR;  1)/BTB; | . (72)

Then, for crime type (i), region (n), year (y), beginning at year 3

(when y = 1),

A

Vi

@

71

= 1+E L. y
Ci,n,y+2 Cli,n,ZVi,n,Z(l+E11,n,2)

y
; y
+C34; o oBTA; o o (L4E3; | o)

+ C3B,

y
l’n,ZBTBi,n’2(1+E4.’n’2) . (73)

L

a

Total system cost, for region (n), year (y+2), can then be

found by summing equation (73) over (i) crime types. That is,
i
Cn,y+2 =] Ci,n,y+2 . (74)
1

This estimation of total cost rests on the assﬁmptions that the
transitional yrobabilities within the system are the same in year (y+2)
as they were in year 2, and that case loads for each agency change at
the same rate per year as they did between year 1 and yeay 2. Further,
the average cost per unit in year (y+2) is assumed to be the same as
in year (2).

It should also be pointed out, as was pointed out earlier for
incremental costs, that the total cost may be persistently understated
by the amounts of increased costs of correction facilities. TLack of-
inclusion of the cost of detention facilities may also bias these
figures downward, unless increased detention is offset by increased
release on bond and recognizance.

Further, it should be noted, that admittedly these assumptions
are juite restrictive, but for short period analysis, they may be
feasible. As more is learned about the inter-functioning of the sys-

tem, they may be relaxed and replaced with more sophisticated ones.

o
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Summary of the Models

Police and Sheriff Organizations
We first examine the relationships between average clearance
rates for (c) sheriff and (d) police organizations for (i) crime types,
PA PA i e adjusted average cost per
(PAi,c and PAi,d respectively), and averag N
true complaint for (c) sheriff and (d) police organizations for (i)

TR =Tk . ,
crime types (Cli,c and Cli,d respectively). That is,

PA; . = PA (20)
PAj ¢ = PAy 4 »

and

ci¥ =Tc1i* (21)
Cli’c - Cli’d .

This may yield some conclusions concerning the relative performance

and/or efficiency of the two types of organizations.
We then proceed to test several hypotheses concerning possible

determinants of clearance rates themselves. TFor (a) law enforcement

agencies (where n = ¢ + d), the relationships between clearance rates
and population (U), land areas (M), population demsity (Q), family buy-

ing income (Y), and a zero-one organizational dummy variable (Z), are

examined via the following equations:

o . (7
PAi,n = as3.i + b3,iUh >
PAin = 3,1 byt 3
9)

we

PAjon = 85,4 T by 5Q

and

where,

73
= 8,1t bg 1Y 3 (10)
= 3,1 by 37, ; (12)
T 87,1 TPy 0 Fbg Y (11)
= alO,i+ blO,lQn + bll,iYn + b12,izn 3 (13)

coefficient of population;

coefficient of land area;

coefficient of population density;

coefficient of average family buying income;
coefficient of the zero-one organizational dummy;

coefficient of population density when average family buy-
ing income is considered;

coefficient of average family buying incume when population
density is considered;

coefficient of population density when average family buy-
ing income and organizational variables are considered;

coefficient of average family buying income when population
dersity and organizational variables are considered;

coefficient of the organizational variable when population
density and average family buying income are considered;

0, for sheriff organizations ;

1, for police organizations;

and a,, a,, az, a » a3, and a are positive or negative constants,
3° %4> 95, 89, ay 10 P g

-
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In addition, the relationship between clearance rates and man-
power (L) are examined for (c) sheriff and (d) police organizations

for (i) crime type. That is,

PA ¢ = 31,1 T by iLc s (5)
and

PA; 4= 33,1 T by 4lg > (6)
where

b1 = coefficient of sheriff labor,

1

.b2 = coefficient of police labor,
and a; and a, are positive or negative constants.

Further, the effects of absolute numbers of true complaints on
clearance rates and possible returns to size class are examined via a

rank correlation of clearance rates and true complaints.

Criminal Justice System Model
We have developed, essentially, a threc—stage model of the
criminal justice system: Law Enforcement, Commonwealth's Attorney, and

Courts. We are able to estimate the adjusted incremental systems cost

for (i) crime types and (n) regions (Xi o) as
L]
* - * % % %
Xi,n = Cli,n + Pzi,nczi,n + P3Ai,nC3Ai,n + ]?3B]-_’\1.1C3B§.,n ,  (50)

where the letter "P" represents the conditional probabilities of
reaching each stage and the letter '"C" represents the adjusted average

cost per case incurred at each stage. TFor (c) counties and (d) cities

-

£

@
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(where n - ¢ + d), the average adjusted systems incremental cost (i? c
L]

ey
X
and i,d

developed in the police and sheriff analysis. That is,

respectively) are examined alone with the mean clearance rates

ey Tk 21

Xie %40 (541
and

PA; o= PA; 4 (20)

are examined to determine possible relative system efficiency properties.
We then proceed to test several hypotheses concerning possible
determinants of nominal incremental systems cost (X). For (i) crime
types and (n) regions, the relationships of nominal (or unadjusted)
systems incremental cost and population (U), land area (M), population
density (Q), average family buying income (Y), and a zero-one organiza-

tional dummy variable (Z) are examined. That is,

Xj,n= 81,1t 0y iU 3 (55)
Xiom By g TRy M (56)
Xin = 83,1 T h3 303 (57)
xi,n T 844 * h4,iYn 3 (58)
Xl,n = 87,4 thy 3%, 3 ) (60)
Xi,n - gS,l * hS,iQn + PG,iYn > (59)
Xi,h - Bg,i + h8,'Qn * h9,iYn + th,izn 3 (61)
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. . ()
v where :
o “ for (y) years under the assumption that clearance rates increase at

hl = coefficient of population; -

) (r) percent per year. For (n) regions and (i) crime types, the
; hy = coefficient of land area; ;
. equation is,
¥C h3 = coefficient of population density;
a O
li h, = coefficient of average family buying income; \ Xi,n,y+l = Cli,n,l + Czi,n,l[PSi,n,l(l+ri)y]
§ h7 = coefficient of the dummy variable;
: + C3Ai,n,1PBAi,n,l[(1_Psian,lPSi,n,l)PAi,n,l]PAi,n,l(l+ri)y
¥ h5 = coefficient of population density when average family buy- i
;' ing income is considered; , s
@ ] . + CSBi,n,lPBBi,n,l[(l—PSi,n,l>+PPi,n,lPSi,n,l]
: h6 = coefficient of average family buying income when population !
1 density is considered; {
5 J . PAi 0 1(l+ri)y s (66)
j(a h8 = coefficient of population density when average family buy- - é | e
i . ing income and the organizational dummy variable are con- | O
i sidered; ~ where the letter "C" represents average system cost per case at each
g h9 = coefficient of average family buying income when population stage and the letter "P" represents the transitional probabilities,
i < | density and the organizational dummy variable are considered; )
N _ { ) whose product at each stage forms the conditional probabilities of
% . . . . HIN /
i th = coefficient of the organizational dummy variable when popula- (>~
i tion density and average family buying income are considered; ‘ reaching that stage.
i Z, = %, for counties; l The second projection involves total systems cost and permits
gg' z =1, for cities; the projection of this cost (C) for (y) years and (n) regions under
L O
i e
; and B1» By> B3> B, B85 8y, and gg are positive or negative constants. the assumption that case loads change each year at some rate (E) which
I In addition, the effects of absolute numbers of complaints on may then be taken as the rate of change of caseloads between the last
%C* . the unadjusted systems incremental cost and possible returns to size 1 two years preceding the beginning of the projection. First, total
E !,I:‘)
i class are examined via a rank correlation of unadjusted systems incre- cost by crime type (Ci,n,y+2) is projected by
I | )
3 mental cost and true complaints entering the system at the Law Enforce- N y
i ‘ Ci,n,y+l = Clign,ZVi,n,2(1+Eli,n,2)
L ment stage. o _ v
e + CZi’n’ZTCAi’n’2(1+E2i’n’2)
% Projections on the Criminal Justice System Model + C3Ai,n,zBTAi’n,2(1+E3i,n,2)y
i( Utilizing the model developed in the previous section, two pro- | + CBBi,n,ZBTBi,n,Z(1+E4i,n,2)y ; (73)
0 jections are performed. The first projects incremental systems cost (X) ﬁ %{f\
‘q{ 9 «,‘:’/’
I
c

P e
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where the numbered letters "C'" represent average cost per case at each

stage and "V", "TCA", "BTA", and "BTB" represent the actual case loads

at each stage.

The projected total cost by crime type is then summed to obtain

the projected total system cost for the entire system, for (n) regions

(Cn ’y+2) . That is N

Co,ye2 = ) Ci n,y+2 (74)
1
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CHAPTER IV

TESTING AND RESULTS

In this chapter, the police and sheriff models and criminal
justice system models and related hypotheses set out in the previous
chapter will be empirically tested, and the results of these tests
will be presented and discussed. We will begin with a discussion of
the cost and case load data used throughout the analyses, and proceed,
in turn, to the analysis of police and sheriff operations, county

and city criminal justice systems, and projections on these systems.

The Data

Case load and budget data, for law enforcement organizations,
Commonwealth's Attorneys, courts of record and courts not of record,
were collected for counties and cities in Virginia; for 1968 and 1969,
by the Commonwealth of Virginia, with assistance provided by the Law
Enforcement Assistzuace Administration, under the Omnibus Crime Control
and Safe Streets Act of 1968. Local agencies were surveyed, and couét
dockets and other records were examined to determine accurate case
1oadé and arrest data. In order to arrive at a best estimate of agency
cost per crime type, local agency officials were asked to estimate the
percentage of their total time spent on criminal, civil, and traffic
matters; and then, for criminal matters, they supplied a relative

weighting scheme of time spent on each of seventeen crime types. By

79

80

first adjusting the respective total budgets by the percentage of time
spent on criminal matters, and then adjusting these figures by the

weighting scheme, the agency cost per crime type was obtained.

R

Arrest and case load data were classified by individual case.
Where an individual had multiple charges against him, he was counted
as béing charged with only the most serious one.

Below is a list of the seventeen crime types. Where the defini-
tion may be unclear or deviates from the Federal Bureau of Investigation
Uniform Crime Report definition, the definition provided by the Division
of Justice and Crime Prevention, Richmond, Virginia, is used.

@D Murder‘ : "Includes first and second degree

murder, voluntary manslaughter, and
-Ainvoluntary manslaughter.,"

(2) Rape
(3) Robbery
(4) Aggravated Assault : "Refers to assault by use of a deadly
weapon. This involves any malicious
assault in which the victim's skin
was broken."
(5) Auto Theft ' ;
(6) Burglary

(7) Larceny : ". . . encompasses both petit and
grand larceny."

(8) Narcotics Law
(9) Liquor Law
(10) Prostitution

(11) Gambling
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(12) Sex Offenses

prostitution or rape. It may include
both felonies (as in the case of wvio-
lations for deviated sex) and misde-
meanors (as in the case of wiolations
for pornography)."

(13) Offenses Against
Family and Children : '"Any offenses of neglect or abuse
against family and children, includ-
ing non-support, contributing to the

delinquency of a minor, keeping chil-

dren out of school, etc.”
(14) Drunkeness

(15) Disorderly Conduct
and Vagrancy

(16) Driving While
Intoxicated

(17) Other Non-Traffic
Violations : "This category includes all of those

crime types which are not specifically
classified as one of the sixteen crime

‘types. It may include, for example,
simple assault, hunting and fishing

violations, violations for con«nhaled
weapons, negligent and non-ney;ligent

manslaughter, escape from prison, etc."

In order to test our law enforcement and criminal justice system
models, ten counties and ten cities of Virginia were selected. The
selection process was as follows.

To begin with, the data had to be available. Then, no counties
or cities that shared the same circult court were selected.l Also,
no counties or cities were slected that shared the same regional

juvenile and domestic relations cdurt.2

lsee Appendix 1.

ZSee Appendix 2 for those areas covered by regional juvenile and
domestic relations courts.

"Refers to all sex offenses other than

T

&
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& Each county had to have a county sheriff and could not have a
county police force. Further, as many counties have towns that main-
tain their own police force, an effort was made fo select those

2 counties that had the fewest number of towns, and towns of the smallest
population size that did have their own police force. In this manner,
county law enforcement system costs not accounted for by the county

z sheriff would be minimized.3

Finally, considération was given to select those areas that

represented as many planning di§tricts as possible, in order to take

3 the widest possible sample of Virginia.4 This, however, was not pos-

sible in all instances, and, in some cases, areas from the same planning

district were chosen.

The above selection process resulted in the following ten counties

and ten cities as the test regions.

& ‘ (1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
9

(10)

¢

Countics

Accomack
Caroline
Carroll
Craig
Dinwiddie
Fauquier
Franklin
Henry
Nelson
Surrey

(11
(12)
(13)
(14)
(15)
(16)
an
(18)
(19)
(20)

Cities

Charlottesville
Danville
Fredericksburg
Lynchburg
Petersburg
Radford

Salem

Staunton
Suffolk
Virginia Beach

3see Appendix 4, Table 92 for a list of town police departments

and the percentage of comty population covered jointly by them and

the county sheriff.

4See Appendix 3 for a list of counties, cities, and towns by
planning district.

n
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Police and Sheriff Operations

As a reference point for this analysis, we present the total
number of true complaints, by crime type for the 10 sheriff and 10
police organizations for 1968 and 1969 in Table 1, and the total
clearance rates for these organizations in Table 2 (that is, the total

number of arrests divided by the total number of true complaints).5

Relative Performance
The test of the relative performance of police and sheriff

agencies begins with calculating the clearance rates for these agencies

by crime type for 1968 and 1969 (PAi,d and PA; ., respectively). These

are presented by count~ and city in Appendix 6, Tables 105 through 108.

The clearance rates for "index" crimes (types 1 through 7), "non-
index" crimes (types 8 through 17), and "all" crimes (types 1 through 17),
are not averages of clearance rates of those types within their fespective
categories. Rather, they are calculated as single broad crime types.
The total number of arrests for each type falling within the particular
broad category are summed and divi@ed by the sum of the true complaints
of the subcategoriés. For exampie, the clearance rate for "index" crimes

is the sum of arrests for "murder" through "larceny," divided by the sum
Y Yy

5In a few instances, the number of arrests exceed the number of
true complaints. This, of course, could be the result of multiple
arrests for a single crime and hence, would yield a clearance rate of
greater than 100 percent. As such clearance rates would, for comparative
purposes, yield little meaning, a slight adjustment is necessitated. In
those few instances where this problem occurs, the number of complaints
was increased to equal the number of arrests, resulting in a clearance
rate of 100 percent. As each arrestee must individually flow through
the system and hence, incur a system cost, it is felt that this adjust-
ment would be in keeping with the underlying methodology and exert very
little, if any, bias in the results.
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TABLE 1

TOTAL TRUE COMPLAINTS FOR THE 10 SHERIFF AND 10 POLTICE AGENCIES BY CRIME TYPEZ

Sheriff Police
Total True Complaints Total True Complaints

Crime Type 1968 1969 1968 1969

1. Murder 46 45 34 27

2. Rape 19 21 56 71

3. Robbery 42 38 191 284

4, Agg. Assault 280 283 728 635

5. Auto Theft 94 121 654 910

6. Burglary 522 636 2,981 3,074

7. Larceny 431 431 8,035 9,450

8. Narcotics Law 7 10 75 199

9. Liquor Law 150 166 647 334

10. Prostitution 1 0 78 51

11. Gambling 100 133 171 132

’ 12, Sex Offenses 55 57 374 296
i 13. Family &Cldn 201 261 675 840
i 14, Drunkeness 1,814 1,546 7,562 7,733
! 15. Disord&Vag 457 459 4,704 4,278
i 16. D. W. I. 698 794 1,026 1,003
17. Other Ntraf 2,061 2,146 8,818 5,647

complaints was adjusted in these instances to be not less than the number of arrests.
above reflect the adjustments.

8As several jurisdictions showed arrests exceeding true complaints, the number of true

The totals

In this manner, multi-person, single complaints can be handled.
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TABLE 2

TOTAL CLEARANCE RATES FOR THE 10 SHERIFF AND 10 POLICE AGENCIES BY CRIME TYPES

¢ Sheriff Police

k% Total Clearance Rates Total Clearance Rates

} Crime Type 1968 1969 1968 1969

f 1. Murder 1.00  0.95 0.88  0.81

2. Rape 1.00 1.00 0.48 0.76

- 3. Robbery 0.83 0.84 0.39 0.42

4, Agg. Assault 0.79 0.81 0.67 0.56

5. Auto Theft 0.64 0.64 0.23 0.19

6. Burglary 0.37 0.39 0.14 0.17

7. Larceny 0.49 0.51 0.16 0.17

I 8. Narcotics Law 1.00-. 0.90 0.52 0.69

: 9. Liquor Law 0.68 0.85 0.91 0.96

; 10. Prostitution 1.00 N 0.91 1.00

t 11. Gambling 0.40 0.10 1.00 0.99

| 12, Sex Offenses 0.65 0.46 0.75 0.74

i 13. Family&Cldn 0.83 0.74 0.96 0.97

14. Drunkeness 0.84  0.81 0.99 0.98

! 15. Disordé&Vag 0.87 0.87 0.75 0.80

! 16. D. W, I. 0.72 0.69 0.29 0.99

% 17. Other Wtraf 0.77 0.79 0.95 0.99

68

e .,

These clearance rates were calculated by summing the arrests for a given crime type over

; all ten counties and also over all ten cities. The arrest figures were divided by the sum of the
true complaints for a given crime type for the county and city respectively. As in several
jurisdictions, arrests exceeded true complaints (reflecting multi-person arrests for a single com-
plaint), the number of true complaints was adjusted in these instances to be not less than the
number of arrests.

i PThers were no true complaints in 1269.
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of the true complaints for "murder" through "larceny." This procedure

is used throughout the analyses as an alternate method of data aggrega-
tion and enables us to conduct tests and perhaps draw conclusions at a

much broader level.

A mean (§Zi,d and ?Xi’c)and variance is then calculated for each
crime type for both types of organizations for both years. These are
statistically tested to determine if a significant difference exists.
The procedure is to first test the null hypothesis that the variances
are not significantly different at the 0.05 level. TIf we accept the
hypothesis, we then test the null hypothesis that the means are not
significantly different at the 0.05 level by use of the standard t test.
If, on the other hand, we reject the null hypothesis and hence accept
the alternate~-that the variances are significantly different at the
0.05 level--we test the same null hypothesis for the means, but we use
the Dixor. Massey approximation to the t distribution to perform the
test.6 The results are presented in Tables 3 and 4. Note that the
superscript "a" for variances indicating a rejection of the null hypoth-
esils, also indicates the use of the Dixon-Massey zpproximation for the

test of the means. The superscript "a" for the means, then, simply in-

~dicates rejection of the null hypothesis regardless of which test was

used.7

6Wilfred J. Dixon and Frank J. Massey, Jr., Introduction to
Statistical Analysis, 2nd ed. (New York: McGraw-Hill, 1957), pp. 123-

124,

7 . . . '
Those regions and crime types for which there were no true com-

plaints were not used in calculating and testing the mezns and variances.

These values are indicated in the tables by the dashed lines.
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TABLE 3
MEAN AND VARIANCE OF THE CLEARANCE RATE: 1968
Sheriff Police
Crime Type Mean Variance Mean Variance
L. Murder 0.98 0.0022 0.88 0.0342
2. Rape 1.008 0.000 0.652 0.060
3. Robbery 0.90a 0.026 0.432 0.071
4. Agg. Assault | 0.84 0.044 0.69 0.105
5. Auto Theft 0.71a 0.082 0. 34@ 0.072
6. Burglary 0.47 0.086 0.27 0.086
7. Larceny 0.49 0.073 0.35 0.102
8. Narcotics Law | 1.00 0.000 0.86 0.101
9. Liquor Law 0. 86 0.0852 0.98 0.0032
10. ProstitutionP | —mee oL ———— e
1l. Gambling 0.54 0.423 1.00 0.000
12. Sex Offenses 0.76 0.077 0.92 0.048
13. TFamily&Cldn 0.92 0.035 0.96 0.019
14. Drunkeness 0.86 0.0692 0.99 0.0012
15. Disordé&Vag 0.90 0.022 0.87 0.051
16. D. W, I. 0.93 0.0432 0.99 0.000%
17. Other Ntraf 0.82 0.0524 0.93 0.0142
Index 0.56 0.058 0.-" 0.082
Non-index 0.85 0.0412 0.93 0.0062
All 0.78 0.034 0.70 0.029

8significant at the 0.05 level.

bInsufficient degrees of freedom to conduct the statistical tests.

ey



TABLE 4

MEAN AND VARTANCE OF THE CLEARANCE RATE: 1969

Sheriff Police
Crime Type Mean Variance Mean Variance
1. Murder 0.95 0.0108 0.92 0.048%8
2. Rape 1.008 0.000 0.768 0.071
3. Robbery 0.902 0.023a 0.528 0.0822
4. Agg. Assault  {0.80 0.058 0.69 0.117
5. Auto Theft 0.64% 0.09948 0.242a 0.0112
6. Burglary 0.392 0.0414a 0.19a 0.0112
7. Larceny - 10.47 0.052 0.30 0.058a
8. Narcotics Law |{0.80 n.2008 0.94 0.025
9. Liquor Law 0.86 0.0662 0.99 0.0022
10. Prostituﬁion‘ mm— e —m—— e
11. Gamblin T ———— e
12. Sex Offgnses 0.61 0.1922 0.95 0.021&
13. Family &Cldn [0.70 0.1882 0.98 0.0032
14. Drunkeness 0.87 0.0702 0.98 0.0032
15. Disordé&Vag 0.89 0.029 0.90 0.040
16. D. W. I. 0.87 0.0672 0.99 0.0002
17. Other Ntraf 0.848 0.0552 0.982 0.0052
Index 0.522 0.038 0.282 0.026
Non~Index 0.83a 0.040a 0.952 0.005a
All 0.74 0.029 0.68 0.020
85ignificant at the 0.05 level.
binsufficient degrees of freedom to conduct the statistical
tests.
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In Table 3 we see that only in three instances (''rape," "robbery,"
and "auto theft") do we reject the null hypothesis, and in each instance,
the value of the clearance rate for the sheriff type of agency exceeds
that of the police.

In 1969, Table 4, the same test results in rejection of the
null hypothesis in five instances ("rape," "robbery,"auto theft,"
"burglary," and "other utraf"). For "rape," "robbery," "auto theft,"
"burglary," and "index," the sheriff has a higher clearance rate. TFor
"other ntraf," the police have a higher clearance rate.

It is significant to note that for both years, the sheriff
clearance rate excesds that of the police for "rape," "robbery," and
"auto theft." These, as well as "burglary" (exceeded in one year), are
all index crimes. The higher clearance rate exhibited by police in
1969 for "other ntraf" shnuld be heavily discounted as this is a very
heterogenedus category.,

We see, tiien, a slight pattery for a tendency toward higher per¥
formance by sheriff agencies, as measured by clearance rateé for index
crimes; and, at the same time, at least in 1969, a slightly lesser
tendency for police performance in non-index crimes to be slightly hiéher
than that of sheriff agencies. Perhaps it is also worth noting here that

between 1968 and 1969, of the 15 crime types that are comparable, the
sheriff mean clearance rate fell in 9 cases, rose in 2, and remained
the same in 4; while, at the same time, the police mean clearance rates

fell only in 6, rose in 7, and remained the same only in 2.

R
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Relative Efficiency

This part of the analysis first involves the calculation of
adjusted average cost figures for both types of agencies for both
years (Cl:.':,d and Cl;,c’ respectively). The average cost figures for
each region, for each year, are weighted by an index of average annual
wages per worker in that region for that year.8 As discussed in
ChapEer IT, the sheriff is usually responsible for maintaining the
county jail facilities, while in the cities, this responsibility is
usually delegated to a city sergeant, rather than the local police
agency. Hence, cost figures for sheriff depaftments are net of jail
operating expensgs.9 These figures are presented in Appendix 6, Tables
109 through 112.

The analysis of means of adjusted average variable cost is the
next step in examining the relative efficiency of these types of law
enforcement agencies. The same test procedure is used as was used in
the previous section to test Eii’d and Ei?,c’ the meaﬁ values of
adjusted variable cost for police and sheriff agencies respectively.

In 1968, Table 5, we are able to reject the null hypothesis at
the C.05 level of no significant difference of the means in 4 instanées

mn n

("rape," "sex offenses,' "family&cldn," "D. W. I."). In each category,

8See Appendix 4, Table 97.

9

agencies in 1968. In order to make the adjustment, it is assumed that
jail operating expenditures occupied the same percentage of the budget
in 1968 as it did in 1969. This percentage is then multiplied by the
1968 budget and the result subtracted from it in order to allow for the
operating expenditures in 1968. See Appendix 4, Table 93 for the exact
percentages used in each area.

Aé§WWH

.Aéﬁ ”

It was not possible to obtain jail operating expenses for sheriff

R
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TABLE 5

MEAN AND VARIANCE OF THE ADJUSTED AVERAGE COST
PER TRUE COMPLAINT FOR LAW ENFORCEMENT
AGENCIES: 1968

Sheriff Police
Crime Type. Mean Variance Mean Variance
1. Murder 417.43 351,769.312 2,069.88 8,476,720.00%
2. Rape 297.178 45,144,538 770.752 241,507.002
3. Robbery 251.20 23,850.662 647.00 403,950,752
4. Agg. Assault | 111.89 7,575.10 161.70 10,587.78
5. Auto Theft 74.88 4,121,552 213.30 76,164,192
6.. Burglary 92.50 4,974,282 341.20 252,096,192
7. Larceny 113.80 8,718.6128 265,30 267,811,758
8. Narcotiecs Law | 177.00 11,415,332 1,295.75 3,934,432.008
9. Liquor Law 97.29 4,370,902 242.40 107,565,692
10. ProstitutionP | mememm e o 2D TI
11. Gambling 20.00 512.00 136.75 7,168.25
12. Sex Offenses 66.572 2,268,952 268.002 58,790.662
13. Family&Cldn 64,142 1,275.81%8 146,562 11,701.992
14. Drunkeness 33.00 688.44 47.50 445,83
15. Disordé&Vag 39.40 690.042 72.80 3,700.62%
16. D. W. I. 59. 308 3,214.234 150.102 10,767.84%2
17. Other Ntraf 34.60 662.934 54.50 2,131,172
Index 103.30 2,615,798 208.90 41,791.632
Non-Index 40.00% 799.78 67,102 1,119.65
All 54,208 909.06 103.102 2,147.65

aSignificant at the 0.05 level.

binsufficient degrees of

freedom to conduct the statistical tests.
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the adjusted average cost per trueAcomplaints for police exceeds that
of the sheriff.

In 1969, Table 6, we reject the null hypothesis for 13 types:
"murder," "rape," "burglary," "narcotics law," "liquor law," "sex of-
fenses," "family&cldn," "disord&vag," "D. W. I.," and "other ntraf."
Once again, for every one of these crime types, the police average
cost exceeds that of the sheriff. It is also worth noting that <very
type having a significant and lower average cost in 1968 for sheriffs,
also had a significant and lower average cost for sheriffs in 1969.

Further, between 1968 and 1969, mean adjusted average cost for
sheriffs, out of 15 comparable types, rose in 7 and fell in 8; while
for police, average cost rose in 11 and fell in 4. In addition, if
we probe slightly deeper, we notice that for sheriff departments,
movements in both clearance rates and adjusted average cost move in the
same direction in 7 of 15 types and only in opposite directions in 4.
For police departments, of the 15 types, 9 types move in the same
direction and 4 move in the opposite direction. Thig movément, shown
in Table 7, would seem to indicate that the clearance rates and adjusted

average cost may be directly related over time.lo However, caution

. should be used in accepting this relationship as for a given number of

arrests and total cost, fluctuations in true complaints would cause

clearance rates and average cost per true complaint to move together.

1OThe 1968 data are adjusted by a 1968 wage index and the 1969

data by a 1969 wage index relative to Virginia in 1968 and 1969, respect-
ively. That is, the index for Virginia is set at 1.00 in each year and
each region is measured relative to it for that year. Hence the 1968-69
comparison of adjusted average cost is made possible.

&

(5

&

93

TABLE 6

MEAN AND VARIANCE‘OF THE ADJUSTED AVERAGE COST
PER TRUE COMPLAINT FOR LAW ENFORCEMENT
AGENCIES: 1969

.Sheriff Police
Crime Type Mean Variance Mean Variance
1. Murder 331.71%  84,839.502 2,809.862 2,693,410.002
2. Rape 261.002  40,758.50 708. 75 46,437.64a
3. Robbery 230.33 6,945,852 689. 30 834,973.06
4. Agg. Assault | 121.78 4,953.19 198.00 15,219.78a
5. Auto Theft 107.63 8,166.552 409,70 785,558.62a
6. Burglary Vi, 408 4,533.82% 288.502 45,805.61
7. Larceny 99.60 6,311.60 139.20a £2,488,3?a
8. Narcotics Law | 165.502 ll,776.33? 928 SOa 835,409.12a
9. liquor Law 100.862 2,556,812 514.00 309,879.37
lO. Pros titugion e —— e —————— ————-—-—-—:
11. Gambling® W | ===m=ee e b
12. Sex Offenses. | 51.332 1,091.062 279 102 67,925.372
13. Family&Cldn 57.862 2,256.812 153.22 16,6?4.13
14, Drunkeness 38.80 534.84 50.40a l,lffa49a
15. Disord&Vag 43,408 456,938 82.40 3,8g).1sa
16. D. W. I. 65.222 2,448,692 151. 308 9,116.89a
17. Other Ntraf 42,102 791.212 78.602 3,134.48
Index 97.502 3,341.61% 197.002 16,247,552
Non-Index 44,902 610.54 82.70 1,669.56a
ALl 56.602 485,372 123.302 3,329.56

aSignificant at the 0.05 level.

bInsufficient degrees of freedom to conduct the statistical tests.
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TABLE 7

1968 AND 1969 MOVEMENTS IN CLEARANCE RATES
AND ADJUSTED AVERAGE COST PER TRUE COMPLAINT
FOR POLICE AND SHERIFF AGENCIES?

Sheriff Police
Crime Type cL* PA EI* PA
1. Murder D D U U
2. Rape D T D U
3. Robbery D T U [§]
4. Agg. Assault U D U T
5. Auto Theft U D 4] D
6. Burglary D D D D
7. Larceny D D D D
8. Narcotics Law D T D U
9. Liquor Law U T U U
10. Prostitution
11. Gamblingb :
12, Sex Cffenses D D U U
13. Pamily&Cldn D D U U
14. Drunkeness U U U D
15. Disord&Vag U D U U
16, D. W. I. U D U T
17. Other Ntraf U U U U
Index D D D D
Non-Index U D . U U
All D D U D

&

O

%The letter "U" indicates an upward movement from 1968 to 1969;
the letter '"D" indicates a downward movement from 1968 to 1969; the
letter "T" indicates no change.

bWas not comparable for the two years.

&
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In Chapter IIT we developed the criteria necessary to examine
the relative efficiency of these two agencies and the 9 possible case
combinations that may occur. In Tables 8 and 9, we indicate the
relationships between clearance rates and adjusted average cost for
1968 and 1969 for these agencies,

As can be seen in Table 8, of the first 17 crime types (16 of
which are comparable), police and sheriffs are equally efficient accord-
ing to our criteria in 10 types. Sheriffs are more efficient in cases

" "robbery," "auto theft," "sex offenses," "family&

dealing with "rape,
cldn," and '"D. W. I."

In 1969, as shown in Table 9, of the first 17 crime types (15
of which are comparable), only in 3 types ("agg. assault," "larceny,"
and "drunkeness'") are the two types of agencies equally efficient. In
the other 12, the sheriffs are more efficient. Further, it should be
noted that each of the 6 areas of relative efficiency for sheriffs in
1968 remained areas of relative efficiency for sheriffs in 1969.

Determinants of Performance:

Some Non-economic Aspects

In this subsection we test the hypotheses that the clearance

- rate is related to population (U,), land area (M), population density

(Qn)’ average family buying income (Yn) and a zero—-one organizational
dummy wvariable (zn)4 and that the relationship is not linear in form.ll

We test the null hypothesis that the clearance rate is not dependent

on each of the above variables by testing the null hypothesis that the

1lThese data are presented in Appendix 4, Tables 95 and 96.

e
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TABLE 8 TABLE 9
f COMPARISON OF CLEARANCE RATES AND ADJUSTED AVERAGE COST COMPARISON OF CLEARANCE RATES AND ADJUSTED AVERAGE COST
€ PER TRUE COMPLAINT FOR SHERIFF Jg; PER TRUE COMPLAINT FOR SHERIFF
AND POLICE AGENCIES: 19682 | | AND POLICE AGENCIES: 19692
i PA PA ' sy 7% : L P = =T o o

5 Crime Tyge PAi,c PAi,d Cli,c Cli,d , Crime Type PAi,c PAi,d Cll,c Cll,d
L€ ; ¢ ,
; 1. Murder = = 1. Murder = <
2. Rape > < £ 2, Rape > RS
3. Robbery > = g’ 3. Robbery > =
: 4, Agg. Assault = = 4, Agg. Assault = =
5. Auto Theft > = ; 5. Auto Theft > =
L 6. Burglary = i 6. Burglary > . <
b 7. Larceny 7. Larceny = =
f 8. Narcotics Law = = 8. Narcotics Law = o<
- 9. Liquor Law = = 9. Liquor Law . <
TP 10. Prostitution® [ 10. ProstitutionP
f (:r 11. Gambling = j ({ \D 11. Gambling
i 12. Sex Offenses = _ < o 12, Sex Offenses <
13, Family&Cldn = L < 13, TFamily&Cldn <
; 14, Drunkeness = = 14, Drunkeness = =
. 15. Disordé&Vag = = . 15. Disordé&Vag = <
16. D. W. I. = < ‘ 16. D. W. I. = <
17. Other Ntraf = ' = 17. Other Ntraf < <
¢ T
Index = = Index > <

Non-Index = < | Non-Index o< o<

All = o< ‘ All = o<
C ) 8Based on the data in Tables 3 and 5. @ aBased on. the data in Tables 4 and 6.

PBot tested. ' byot tested.
L o
) ,v»'»f‘ ({\ .
: tk rtg \ §
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coefficients of these independent variables is not significantly different

from zero at the 0.05 level. We use a standard t-test. Rejection of

this null hypothesis implies a dependency of clearance rates on the

particular independent variables. Acceptance of the null hypothesis

indicates independence of the clearance rates and the independent

variable in question. The results of these tests are presented in

Those R2 values that have the superscript 'a"

Tables 10 through 19.
indicate a rejection of the null hypothesis of non-linearity at the
0.05 level. Coefficients having the superscript "a" indicate a rejec-—
tion of the null hypothesis of non~independence at the 0.05 level.
Regression constants are tested in the same manner.

As shown in these tables for 1968 and 1969, the null hypothesis
of the relationship being non-linear is accepted in every instance
except for the dummy variable in the crime type ''sex offenses,'" 1969
(Table 19).

For population, the null hypothesis of independence is rejected
in 1968 for "gambling," and in 1969, for "rape,'" "prostitution," and
"gambling"; however, none of the coefficients exceed 0.00C0.

For land area, the null hypothesis for independence is rejectéd
for 1968 for "auto theft," ''sex offenses," and '"D. W. I.," and in 1969,
for "gambling," "sex offenses," and "other ntraf." It is worth noting
that in 1958, the sign of significant coefficients of land area are

negative in every case except "auto theft” (for both years, the only

significant index crime); in 1969, the sign is negative.
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TABLE 10
CLEARANCE RATE AS A FUNCTION OF POPULATION: 1968
Form of the Equation:
PAin =233 + b330, (7
Crime T
me Type ag (S.E.) by,  (S.E.) R?
1. Murder 0.65352 (0.1315) 0.0000 (0.0000) 0.0514
2. Rape 0.53202 (0.1440) 0.0000 (0.0000) 0.0035
3. Robbery 0.3719 (0.1298)  0.0000 (0.0000) 0.0145
4. Agg. Assault 0.75392 (0.1071) ~0.0000 (0.0000) 0.0086
5. Auto Theft 0.5673% (0.1111) -0.0000 (0.0000) 0.0519
6. Burglary 0.4262%  (0.0999) -0.0000 (0.0000) 0.0327
7. Larceny 0.48382 (0.0973) -0.0000 (0.0000) 0.0451
8. Ngrcotlcs Law 0.40692 (0.1657) 0.0000 (0.0000) 0.0002
9. L1quo¥ Law 0.8865% (0.0968) -0.0000 (0.0000) 0.0009
10. Prost}tutlon 0.1248 (0.1337) 0.0000 (0.0000) 0.0485
11. Gambling 0.0097 (0.1244) 0.0000% (0.0000) 0.3698
12, Sex'Ofﬁgqses 0.83992 (0.1155) 0.0000 (0.0000) 0.0438
13. Family&Cldn 0.71658 (0.1221) 0.0000 (0.0000) 0.0472
14, D?unkeness 0.9108% (0.0648) 0.0000 (0.0000) 0.0050
15. Disordé&vag 0.9233%  (0.0615) -0.0000 (0.0000) 0.0334
16. D. W. I. 0.9693% (0.0493) =-0.0000 (0.0000) 0.0023
17. Other Ntraf 0.88092 (0.0617) 0.0000 (0.0000) 0.0017
Index 0.52882 (0.0903) 0.0000 (0.0000) 0.0680
Non-Index O.9064a (0.0520) -0.0000 (0.0000) 0.0090
All 0.8173 (0.0545) -0.00002 (0.0000) 0.1649
aSignificant at the 0.05 level.
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TABLE 11 ; ‘ TABLE 12
e . ,
CLEARANCE RATE AS A FUNCTION OF POPULATION: 1969 6 CLEARANCE RATE AS A FUNCTION OF LAND AREA: 1968
:
Form of the Equation: ', Form of the Equation:
PA, _=a, +b, .U %5 - PA; o = |y g by g (8)
i,n 3,1 3,i™m i ¢
| i ' : : - 2
Crime Type ag 4 (S.E.) b3 i (S.E.) R2 | Crime Type aA,i (S.E.) b4,i (8.E.) R
3 3 :
i a
1. Murder 0.5480% (0.1321) 0.0000 (0.0000) 0.1307 L 1. Murder 0-6339a (0.1289) 8.8883 28.88823 8.8225
2. Rape 0.4341% (0.1329)  0.0000% (0.0000) 0.1588 [ 2. Rape 0.4797% (0.1410)  O. . .

\ Rt 49352 ) ) ) 3. Robbery 0.3474% (0.1277) 0.0003 (0.0003) 0.0335
2. Robbery 0.4935, (0.1234)  0.0000 (0.0000) 0.0114 4. Agg. Assault 0.69942 (0.1066) 0.0001 (0.0003) 0.0051
4. Agg. Assault 0.8169% (0.0915) -0.0000 (0.0000) 0.0625 ar ge. Aesau 0.93062 (0.10093  0.00052 (60003 O.1425
5. Auto Theft 0.47192 (0.0984) =-0.0000 (0.0000) 0.0435 | > By o o aioa (0'0965) 510003 (0,000 o.0852
T Y 0anen oeree) oooes o000y oozt ¢ 7. Larceny 0.3547% (0.0967) 0.0002 (0.0003) 0.0442
8: Naréotics Law 0:48038' (0:1559) (;:OOOO (0:0000) 0:0420 %‘(-/ 8. Narcotics Law O.3504a (0.1633) 0.0002 (0.0004) 0.0161

i a 297)  0.0000 (0.0000) 0.0592 9. Liquor Law 0.9686% (0.0915) =-0.0003 (0.0002) 0.0952
o+ Liquor Law 0.6426% (0.1 ) a (o ’ 10. Prostitution  0.31972 (0.1321) -0.0004 (0.0004) 0.0591
10. Prostitution -0.0355  (0.1004) o.ooooq (0.0000) 0.2799 13 et 0 iiosa o 1aan) oloesd tooeedy ol0ane
11.  Cambling 0-0686 ~ (0.1274) 0.0000% (0.0000) 0.2728 12. Sex Offenses 0.96342 (0.0976) -0.00072 (0.0003) 0.3078
12. Sex Offeuses 0.6292a (0.1434)  0.0000 (0.0000) 0.0052 12. Sex Offense 0 ocoea o aa18) o o0t o 0008 oiigee
1 pembyeCida 0'6694a (0.1377)  0.0000  (0.0000) 0.0147 O 14. Drunkzness 0.98672 (0.0613) -0.0002 (0.0002) 0.0971
14. Drunkeness 0.9245a (0.0626) -0.0000 (G.0000) 0.0002 13+ Drunkenes 0 e o000 1o00n oo
15. Disord&Vag ‘0.9121a (0.0580) -0.0000 (0.0000) 0.0091 , 13- Disords g 0. 87342 (0. 0020) 0000 (0.0001) 00043
0. o ¥ 0-3o10, (0.0879)  0.0000 (0.0000)  0.0200 17. Other Ntraf  0.93972 (0.0573) -0.0002 (0.0002) 0.1257
17. Other Ntraf  0.90162 (0.0591) 0.0000 (0.0000) 0.0011
a - Index 0.3638% (0.0882) 0.0003 (0.0002) 0.0989
Index 0'4544a (0.0661)  -0.0000  (0.0000) ~0.0785 Non-Index 0.9443% (0.0489) -0.0002 (0.0001) 0.1121
Non-Index 0.89532 (0.0510) -0.0000 (0.0000) 0.0006 on 0 79398 0105800 50 900 <0.0002) oloii
All 0.7738  (0.0452) -0.00002 (0.0000) 0.1882 . . . . y
a 0. 03 .
8gignificant at the 0.05 level. Significant at the 0.05 level.



FR

102
TABLE 13
CLEARANCE RATE AS A FUNCTION OF LAND AREA: 1969
Form of the Equation:
PAi,n = 34’i + b4,iMII (8)
. i 2
Crime Type a4’i (S.E.) b4,i (S.E.) R
1. Murder 0.68512 (0.1462) 0.0001 (0.0004) 0.0018
2. Rape 0.5078% (0.1461)  0.0004 (0.0004) 0.0457
3. TRobbery 0.4409% (0.1245)  0.0003 (0.0003) 0.0549
4. Agg. Assault 0.7220% (0.972) 0.0001 (0.0003) 0.0067
5. Auto Theft 0.29252 (0.0966) 0.0004 (0.0003) 0.1346
6. Burglary 0.19172 (0.0528) 0.0004 (0.0001) 0.2668
7. Larceny 0.3040% (0.0771) 0.0003 (0.0002) 0.0988
8. Narcotics Law 0.7182% (0.1578) -0.0005 (0.0004) 0.0777
9. Liquor Law 0.7256  (0.1379) 0.0¢%1 (0.0004) 0.0011
10. Prostitution 0.2588% (0.1167) -0.0004 (0.0003) 0.0845
11. Gambling 0.56252 (0.1286) ~0.00102 (0.0003) 0.3050
12. Sex Offenses 0.9215% (0.1215) -0.0010% (0.0003) 0.3297
13. TFamily&Cldn 0.8854% (0.1326) -~0.0006 (0.0004) 0.1423
14. Drunkeness 0.97842 (0.0619) -0.0002 (0.0002) 0.0822
15. Disordé&Vag 0.8983% (0.0601) -0.0000 (0.0002) 0.0002
16. D. W. I. 0.98082 (0.0866) ~-0.0003 (0.0002) 0.1065
17. Other Ntraf 0.993728 (0.0542) -0.00032 (0.0001) 0.2117
Index 0.2825% (0.0605)  0.00042 (0.0002) 0.2755
Non-Index 0.95742 (0.0480) -0.00022 (0.0001) 0.1664
All 0.6914% (0.0515) 0.0001 (0.0001) 0.0123

8significant at the 0.05 level.
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TABLE 14
CLEARANCE RATE AS A FUNCTION OF POPULATION DENSITY: 1968
Form of the Equation:
PAj p = @5,5 + P5,i0
i (S.E.)  bc s (S.E.) RZ

Crime Type ag 4 JE. 5,i .
1. Murder 0.74362 (0.1233)  0.0000 (0.0001) 0.0002
2. Rape 0.56612 (0.1317) =0.0000 (0.000L) 0.0004
3. Robbery 0.4416% (0.1192) =0.0000 (0.0001) 0.0040
4. Agg. Assault 0.7490% (0.0979) =-0.0000 (0.00G%) 0.0089
5. Auto Theft 0.5968% (0.0966) -0.0001 (0.0000:) 0.1410
6. Burglary 0.44543 (0.0888) -0.0001 (0.0000) 0.0850
7. Larceny 0.4748% (0.0887) =~0.0000 (0.0000) 0.0487
8. Narcotics Law 0.4150% (0.1514) -0.0000 (0.0001) 0.0000
9. Liquor Law 0.7883% (0.0826) 0.000L (0.0000; 0,1292
10. Prostitution 0.0891  (0.1164)  0.0001 (0.0001) 0.1349
11. Gambling 0.1738 (0.1355) 0.000L (0.0001) 0.1051
12. Sox Offenses 0.6088% (0.0927)  0.0001% (0.0000) 0.2615
13, TFamily&Cldn 0.67562 (0.1053)  0.0001% (0.0000) 0.1520
14. Drunkeness 0.8743% (0.0565) 0.0000 (0.0000) 0.0929
15. Disord&Vag 0.8744% (0.0569)  0.0000 (0.0000) 0.0072
16. D. W. I. 0.93412 (0.0440)  0.0000 (0.0000) 0.0487
17. Other Ntraf 0.81648 (0.0526) 0.0000 (0.0000) 0.1283
Index 0.53142 (0.0808) 0.0001 (0.0000) 0.1059
Non-Index 0.8430% (0.0445) 0.0000 (0.0000) 0.1289
All 0.7615% (0.0541) -0.0000 (0.0000) 0.0155

8gignificant at the 0.05 level.
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TABLE 15
CLEARANCE RATE AS A FUNCTION OF POPULATION DENSITY: 1969
Form of the Equation:
PA; n = a5 3 + b5 10 (9
ime T a (S.E.)  be , (5.E.) RZ

Crime Type 5.4 . 5,4
1. Murder 0.73972 (0.1340) -0.0000 (0.0001) 0.0107
2. Rape 0.61812 (0.1377) -0.0000 (0.0001) 0.0010
3. Robbery 0.5803% (0.1167) -0.0000 (0.0001) 0.0204
4. Agg. Assault 0.79682 (0.088L) -0.0000 (0.0000) 0.0397
5. Auto Theft 0.5439% (0.0828) -0.00012 (0.0000) 0.2503
6. Burglary 0.3615% (0.0507) ~0.00002 (0.0000) 0.2039
7. Larceny 0.4459 (0.0714) -0.0000 (0.0000) 0.0909
8. Narcotics Law 0.3923% (0.1363) 0.0001% (0.0001) 0.1895
9. Liquor Law 0.66598 (0.1244) 0.0001 (0.0001) 0.0424
10. Prostitution  0.0592 (0.1076) 0.0001 (0.0000) 0.0828
11. Gambling 0.1063 (0.1240) 0.00012 (0.0001) 0.2380
12. Sex Dffenses 0.4085% (0.1033} 0.0002% (0.0000) 0.4290
13. Family&Cldn 0.62778 (0.1278) 0.0001 (0.0001) 0.0614
14. Drunkeness 0.8716& (0.0568) 0.0000 (0.0000) 0.0891
15. Disordé&Vag 0.8740% (0.0549) 0.0000 (0.0000) 0.0191
16, D. W. I. 0.80512 (0.0789) 0.0001 (0.0000) 90.1252
17. Other Ntraf 0.85202 (0.0526) 0.0000 (0.0000) 0.1236
Index 0.48542 (0.0574) -0.00012 (0.0000) 0.2314
Non-Index 0.8336% (0.0439) 0.0000% (0.0000) 0.1807
All 0.7149% (0.0476) -0.0000 (0.0000) 0.0020

R s o et e

#significant at the 0.05 level.

(4]

&%

¢

&3

{:\
{

RN
y
-

105

TABLE 16

CLEARANCE RATE AS A FUNCTION OF AVERAGE FAMILY
BUYING INCOME:

1968

Form of the Equation:

PAj n = 26,1 * bg 3Yy (10)

Crime Type ag (S.E.)  bg 4 (S.E.) R?
1. Murder 0.8980% (0.4809) -0.0000 (0.0001) 0.0056
2. Rape 0.3366  (0.5123)  0.0000 (0.0001) 0.9107
3. Robbery -0.0117  (0.4553)  0.0001 (0.0001) O0.0494
4. Agg. Assault  0.8447% (0.3833) -0.0000 (0.0000) 0.0058
5. Auto Theft 1.03532  (0.3858) -0.0001 (0.0000) 0.1043
6. Burglary 0.5134  (0.3612) -0.0000 (0.0000) 0.0090
7. Larceny 0.5361  (0.3546) -0.0000 (0.0000) 0.0063
8. Narcotics Law 0.0964  (0.5869) 0.0000 (0.0001) 0.0166
9. TLiquor Law 0.68142% {0.3426) 0.0000 (0.0000) 0.0185
10. Prostitution  0.0627  (0.4881)  0.0000 (0.0001) O0.0058
11. Gambling -0.2470  (0.5439)  0.0001 (0.0001) 0.0559
12. Sex Offencws  0.5530  (0.4189)  0.0000 (0.0001) O0.0144
13. Family&Cldn  0.3120  (0.4312) 0.0001 (0.0001) O.0689
14. Drunkeness 0.79958 (0.2299)  0.0000 (0.0000) 0.0169
15. Disord&Vag 1.17598  (0.2125) =-0.0000 (0.0000) O0.0958
16. D. W. I. 0.86302 (0.1746)  0.0000 (0.0000) O0.0182
17. oOther Ntraf  0.8356% (0.2202) 0.0000 (0.0000) 0.0017
Index 0.6847% (0.3293)  0.0000 (0.0000) 0.0276
Non-Index 0.8619% (0.1865) 0.0000 (0.00005 0.0014
ALl 0.99442  (0.2043) =-0.0000 (0.00005 0.0806

aSignificant at the 0.05 level.

P
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TABLE 17

BUYING INCOME: 1989

Form of the Equation:

CLEARANCE RATE AS A TUNCTION OF AVERAGE FAMILY

PAi,n = ag ¢+ b6,iYn (10)

Crime Type ag 4 (S.E.) by 4 (S.E.) R2
1. Murder -0.1383 (0.4808) 0.00012 (0.0001) 0.1494
2. Rape -0.2439 (0.4924)  0.0001% (0.0001) 0.1467
3. Robbery 0.4100 (0.4555) 0.0000  (0.0001) 0.0042
4. Agg. Assault 1.2179% (0.3288) -0.0001  (0.0000) 0.1061
5. Auto Theft 1.23142 (0.3130) =-0.00012 (0.0000) 0.2848
6. Burglary 0.64222 (0.2027) ~0.00002 (0.0000) 0.1487
7. Larceny 0.70542 (0.2791) =0.0000  (0.0000) 0.0717
8. Narcotics Law -0.0932 (0.5633) 0.0001  (0.0001) 0.0756
9. Liquor Law 0.5773 (0.4903) 0.0000  (0.0001) 0.0063
10. Prostitution =-0.4477 (0.4103)  0.0001  (0.0000) 0.1091
11. Gambling -0.6669 (0.4981)  0.0001% (0.0001) 0.1789
12. Sex Offenses -0.4035 (0.4630) 0.00012 (0.0001) 0.2334
13. Family&Cldn -0.0127 (0.4792) 0.0001  (0.0001) 0.1187
14, Drunkeness 0.93382 (0.2304) =-0.0000  (0.0000) 0.0002
15. Disord&Vag 1.15552 (0.2050) -0.0000  (0.0000) 0.0850
16. D. W. I. 0.4401 (0.4083)  0.0001  (0.0000) 0.1090
17. Other Ntraf  0.80292 (0.2160) 0.0000  (0.0000) 0.0133
Index 0.87012 (0.2262) -0.0001% (0.0000) 0.2016
Non-Index 0.83762 (0.1871) 0.0000  (0.0000) 0.0048
ALl 0.9420% (0.1758) -0.0000  (0.0000) 0.0920

aSignificant at the 0.05 level.
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TABLE 18

CLEARANCE RATE AS A FUNCTION OF A ZERO-ONE

ORGANIZATIONAL DUMMY VARAIBLE: 1968
Form of the Equation:
PAi,n =a + bg’izn (12)
. 2
o T .E. . .E.
rime Type ag’l (S.E.) bg,1 (S.E.) R
1. Murder 0.78802 (0.1303) ~0.0800 (0.1842) 0.0104
2. Rape 0.6000% (0.1392) -0.0830 (0.1968) 0.0099
3. Robbery 0.4520% (0.1264) -0.0630 (0.1787) 0.0008
4. Agg. Assault 0.7590% (0.1037) -0.0720 (0.1466) 0.0132
5. Auto Theft 0.6370% (0.0987) ~0.3000% (0.1397) 0.2041
6. Burglary 0.47002 (0.0926) -0.2010 (0.1310) 0.1156
7. Larceny 0.4910% (0.0935) -0.1450 (0.1322) 0.0626
8. Narcotics L.w 0.4000% (0.1606) 0.0290 (0.2271) 0.0009
9. Liquor Law 0.7720% (0.0871) 0.21102 (0.1231) 0.1402
10. Prostitution  0.1000  (0.1269) 0.2360 (0.1795) 0.0876
11. Gambling 0.1080  (0.1372)  0.39202 (0.1941) 0.1848
12. Sex Offenses 0.61102 (0.1027)  0.30502 (0.1452) 0.1969
13. Family&Cldn 0.6450% (0.1097) 0.31102 {0.1552) 0.1825
14. Drunkeness 0.8600% (0.0591) 0.1300 (0.0856) 0.1184
'15. Disord&Vag 0.9040% (0.0604) -0.0320 (0.0855) 0.0077
16. D. W. I. 0.9300% (0.0466) 0.0640 (0.0659) 0.0497
17. Other Ntraf 0.8190% (0.9571) 0,1080 (0.0807) 0.0905
Index 0.5580% (0.0837) -0.209:% (0.1184) 0.1476
Non-Index 0.8470% (0.0485) 0.0880 (0.0686) 0.0838
All 0.7850  (0.0561) -0.0850 (0.0793) 0.0580
8gignificant at the 0.05 level.
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TABLE 19
CLEARANCE RATE AS A FUNCTION OF A ZERO-ONE
ORGANIZATIONAL DUMMY VARIABLE: 1969
Form of the Equation:
PAi,n =ag 4 + b9’izn (12)
Crime Tyne ag ; (S.E.) by, (5.E.) RZ
1. Murder 0.6630% (0.1422)  0.0750 (0.2011) 0.0077
2. Rape 0.6000% (0.1459)  0.0130 (0.2064) 0.0002
3. Robbery 0.5420% (0.1250) -0.0180 (0.1767) 0.0006
4. Agg. Assault  0.80002 (0.935) -0.1070 (0.1323) 0.0351
5. Auto Theft 0.5800% (0.839) -0.3410a (0.1186) 0.3146
6. Burglary 0.38602 (0.0508) =-0.19302 (0.0719) 0.2859
7. Larceny 0.4670% (0.0742) -0.1690 (0.1049) 0.1261
8. Narcotics Law 0.40002 (0.1491) 0.3550 (0.2109) 0.1360
9. Liquor Law 0.6900  (0.1337) 0.0990 (0.1890) 0.0150
10.  Prostitution  0.0000 (0.1080) 0.30002 (0.1528) 0.1764
11. Gambling 0.0080  (0.1145)  0.58602 (0.1620) 0.4210
12. Sex Offenses  0.36602 (0.1066) - 0.5880% (0.1508) 0.45802
13. Family&Cldn 0.5560% (0.1287) 0.32708 (0.1820) 0.1520
14. Drunkeness 0.8670% (0.0604)  0.1090 (0.0855) 0.0829
15. Disorda&Vag 0.89202 (0.0587) 0.0070 (0.0830) 0.0004
16. D. W. I. 0.7840% (0.0823)  0.21002 (0.1164) 0.1531
17. Other Ntraf 0.8370% (0.0547)  0.14102 (0.0774) 0.1558
Index 0.51702 (0.0566) -0.2400% (0.0801) 0.3329
Non-Index 0.8300% (0.0471)  0.12