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ABSTRACT
CRIME & PUNISHMENT
A SYSTEM DYNAMICS ANALYSIS

by

Cline Wentworth Frasier

Submitted to the Alfred P. Sloan School of Management on April 25,
1972 in partial fulfillment of the requirements of Masters of Science
in Management.

"The land is full of bloody crimes, and the city is full of violence.'
This was Ezekiel several centuries before Christ expressing a con-
viction put forth with some regularity by moralists every generation
since. Many approaches have been proposed or tried to eliminate
or reduce the crime problem. None with notablc success.

This thesis is a first application of System Dynamics to the
overall criminal justice system to improve the understanding of the
forces that affect crime and its costs tc society and to provide a
structure to evaluate proposed changcs.

The System Dynamics model developed describes the gross be-
havior of the Commonwealth of Massachusetts criminal justice system
and has been used to evaluate potential alternative policies over a
thirty year time period.

No simplistic modifications (such as increased police) were
found to be as effective as a combined approach of more punishment,
prison reform and an additional shift in police emphasis to repeating
offenders. This resulted in increased direct (from taxes, etc.) cost
to the public but a discounted total cost reduction (including the cost
of crime) of more than five billion dollars. This was in addition to
the intangible benefits of lower crime rates.

Thesis Supervisors: Edward B. Roberts
Title: Professor of Management

John F. Collins
Title: Consulting Professor of Urban Affairs
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CHAPTER 1

INTRODUCTION

In the United States, the crime rate and the human and dollar
costs of crime are increasing despite a continuing and escalating at-
tack. The current emphasis on increased police activity is a recent
response to the deteriorating situation.

Many proposals for more police, longer prison sentences,
better prisons, more or less probation and other changes to the
criminal justice system have been proposed or implemented. In gener-
al, these are made without a clear understanding of their effects on
all aspects of the system of crime and punishment and may. in some
cases, be counterproductive. For example:

More police (or more effective police) are proposed to both
deter crime and increase the apprehension of criminals. The time
delayed effectsmay cause increased prison crowding, and decrease the
effective average sentence by increases in parole and other discretion-
ary releases to alleviate the crowding. This could then lead to in-
creases in the crime rate due to the decreased deterrent of prison and
the increased numbers of people that have been exposedtothe ''ultimate"
training school for crime. The final result may be to not substantially
affect the costs to the public.

Everyone associated with crime and punishment has an
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intuitive model of how the criminal justice system (CJS) functions and
bases his actions or recommendations onhis understanding. Irom
the policeman deciding who to arrest, the district attorney negotiating
a plea, the judge operating his court, the parole board deciding on

how much time a man must serve and others (to the President pro-
posing more police): each is operating on their models of cause and
effect. While these individual models may accurately represent a
local portion of the overall system, they fail to:

a. Provide a framework or structure to evaluate the inter-
related behavior of the entire system.

b. Document and quantify the hypotheses assumed for

1. discussion,
2. verification by research,
3. future evaluation.

c. Provide for the systematic evaluation of aiternative
strategies tested against a common set of assumptions.

d. Require that all assumptions and hypotheses be consistant
and that, when taken together, they lead to conclusions
which match the observable world.

e. Evaluate the net cost to the public of any changes proposed
(total direct cost change -- paid through taxes plus ex-

pected changes in the losses due to crime).
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One approach tc overcome the above limitations is to link
the individual models and assumptions through a [ormalized mathe-
matical model.

The model, if a computer is uscd to handle the arithmetic,
can be used to easily evaluate:

a. Proposed policy changes (like increasing police effec-

tiveness).

b. The consistency of current beliefs about the criminal

justice system.

c. Estimated direct and indirect costs to society of various

approaches to "'solving' the "crime problem'.

This thesis describes the overall system simulation model
(including feedback) that was developed to represent the gross

behavior of the criminal justice system of the Commonwealth of

1
An example would be assertions about the percentages of those

arrested that are put on probation that -- when coupled with crime
rates, etc. -- lead to changes in the probation population that are
not observed. A more complete example is provided when the model
determination of arrest and crime rates do not match those observed
after initializing with your best understanding of the overall system

ch%racteristics.
This simulation model is another application of the approach to

system dynamics developed by Professor Jay W. Forrester,
Massachusetts Institute of Technology (Principles of Systems [Cam-
bridge: Wright-Allen Press, 1968, 2d ed.]). Programming was done
for the DYNAMO II compiler (Alexander L. Pugh, DYNAMO II User's
Manual [Cambridge: The M.I.T. Press, 1970]).
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Massachusetts.

The project was initiated due to the author's belief that the
development of a grossly simplified dynamic-feedback model of the
criminal justice system (CJS) could significantly improve the under-
standing of the system. In addition, the model could be usetul for
some of the items in the preceding paragraph and might identify some
areas in which futurc research could have a substantial payoff.

The model developed is a representation of the Massachusetts
CJS and incorporates the best information that could be found. As a
result, it is a tool which can be readily used to identify and evaluate
the long term effects of existing policies and of proposed changes.
This includes direct and indirect costs in addition to the usual measure
of the reported crime rate.

Comments Regarding Modeling

The results of any analysis, evaluations or future projections
are critically dependent on the underlying formulations about how the
real world behaves and interacts. Once the foundations have been
established, the validity of the results depend on the avoidance of
clerical errors. The results described in the following chapters are

no exception. Whether there is agreement or disagreement, the keys

1
The specific system described is that of Massachusetts. However,
it could be readily adapted to other geographical or political boundarigs.

N
AN
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to the results are in the relationships discussed in Chapter IV, not

in the approach to the arithmetic. For example: the model, as
presently defined, projects that the single change to the criminal
justice system of prison reform would increase the crime rate over
that for no change seven years after the increase was effective. This
is primarily due to the resulting decrease in deterrence from a better
prison overcoming the lower crime rate of employed exconvicts and
parolees. The computer program that eases the arithmetic burden is
not the culprit that causes the unexpected result. It is due to the inter-
relationships in the description for the attractiveness of crime.

The model described in this thesis simulates the future with
an appearance of great precision. Results are typically printed with
three or more significant figures. However, the simplifications of
the overall system and, more significantly, the uncertanties in the
underlying structure make it unrealistic to expect the model to more
than represent the trend of future events -- not their exact magnitude
or timing. The real strength of the model is its ability to compare
precisely the probable future results of different policies based on a
common--if complex--understanding of how the CJS is interrelated.
Specifically, more weight should be attached to (1) the model projec-
tion that policy A results in a 50% lower crime rate fifteen years from

now than policy B; than to (2) the model projection that policy A re-
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sults in a crime rate of 10, 000 crimes per 100, 000 population fifteen

years hence.
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CHAPTER II

CRIME AND PUNISHMENT SYSTEM MODEL

Introduction

The model developed is a simplification of the criminal
justice system of the Commonwealth of Massachusetts. It has been
built around the flow of people through the entire system and incorpo-
rates feedback from system conditions (or states) which influence
population flows and the resulting crime rates. In addition, it
calculates both direct and indirect costs related to crime and punish-
ment.

The Model

Figure 1 illustrates the flow of people the model utilizes. All
flows from one area to another are affected by system conditions.
Appendix A includes detailed documentation of the criminal justice
system model.

The flows are primarily influenced by the auxiliary variables
ATTRACTIVENESS OF CRIME (AOC) and POLICE
EFFECTIVENESS (POLEFF) which relate all aspects of the model.
These are discussed in detail in Chapter IV. The following paragraphs
provide simplified descriptions of two of the many feedback loops and
how they control the flow of people and the crime rate.

Typical system interrelationships are illustrated by the closed

loop operation in figures 92 and 3. For figure 2 an increase in the
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crime rate results in a less than proportionate increase in the arrest

rate. The increased arrest rate leads to an increase in the number on
probation and a decreased effective average prison sentence due to the
prison population being maintained relatively constant by parole board,
county commissioners and judicial actions. 1 In addition, the number
of released and free criminals and the probability of arrest in-
creases. This causes a reduced attractiveness of crime (due to the
short time required to recognize the change in arrest probability).
After a perception delay, the population recognizes the increased
attractiveness of crime due to the combined influences of more re-
leased criminals and reduced sentences. After a time, this effect
overpowers the influence of increased risk of arrest, the crime rate
increases and the cycle continues.

For figure 3, an increase in the number of police increases
the police effectiveness. The increased police effectiveness raises
the arrest rate. This causes an increase in the court backlog and the
jail population. The higher court backlog results in minor increases
in the trial rate after the time lag necessary to perceive the problem

and change operations to handle a higher case load. The larger jail

For example, the average daily populations of state institutions were
1982 and 2073 in the vears 1959 and 1969 respectively. (Commonwealth
of Massachusetts, Statistical Reports of the Commissioner of Correc-
tion for 1969, Public Document No. 115 [Boston: Department of
Correction], p. 14)
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population and more crowded conditions increase the percentage of
those arrested that are released on bail. After a time delay, the
public becomes aware that a larger percentage of those arrested
are returning rapidly to the street. Then, through decreasing con-
fidence in the effectiveness of the law enforcement system and in-
creased fear of reprisals from freed criminals, the public coopera-
tion decreases. The net effect is to increase immediate direct costs
and slow the rate of increase in the crime rate without a significant
total discounted cost benefit. A 50% step increase in the number of
police has been evaluated and is described in Chapter III and illus-
trated in figure 4 for a thirty year time period.

For additional information on how the areas are inter-
related, refer to Chapter IV or Appendix A.

Simplifying Assumptions

The actual criminal justice system is a very complex set
of interrelated police jurisdictions, courts and detention facilities.
In addition, the individual courts have their own probation systems
and the cities, counties, and Commonwealth have overlapping deten-
tion facilities. The different governmental units have their own ap-
proaches to releases from prisons and jails. A further complication is
the variations in types of offenses and the different characteristics of

different age groups with regard to type of criminal activity, probabil-
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ity of moving from the criminal population into the non-criminal
population and crime rate.

The following paragraphs discuss the simplifications that
were made to reduce the system model to manageable size while ad-
equately representing the aggregate behavior of the criminal justice

system.

Otfenses

Drunkenness and motor vehicle traffic violations (excluding
drunken driving) represent the overwhelming majority of the offenses
handled by the police and the courts. However, most of these offend-
ers plead guilty and spend little or no time in detention. Drunkenness
and traffic violations do not constitute a class of crime that is of
serious concern to the average citizen. Therefore, they have not been
included in the model, have been removed from all statistics used to
develop initial conditions and are not incorporated in the costs or
crime rate determinations.

All other activities defined as criminal by the Commonwealth
have been included and grouped in the single category -- CRIME. It
can be argued that offenses such as prostitution and gambling are not
"serious' crimes and should be excluded. However, under the present

laws, they do contribute to the cost of the criminal justice system and
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provide an entry for people to become educated in and exposed to more
serious criminal activity. For these reasons they have been included.
The model provides the capability to evaluate the probable impact of
legalizing these activities.

Offenders

People have been separated into essentially four categories.
The non-criminal population, free new offenders, frce criminals and
people in the criminal justice system who have not returned to one of
the other categories.

There has been no provision made for innocent people arrested
by the police and either subsequently released or convicted. This is
because members of the law enforcement community interviewed were
of the opinion that a very small number of those arrested (less than 5%)
were not guilty of some crime. This small number should not affect
the overall model behavior. The influence could be incorporated if it
became an important factor.

The non-criminal population is comprised of (1) all individuals
who have never committed a criminal offense and (2) those whose
previous criminal behavior has changed to the point where their crime
rate can be considered to te the same as individuals who have never
committed a crime.

Free new offenders are those from the non-criminal popula-

tion who have committed an offense and have not been arrested. This
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category was identified due to the significantly different character-
istics of the occasional casual offender from those who have been
arrested and exposed to the educational ''benefits" of the CJS. An-
other reason for separate population was the greater effectiveness of
the police against criminals with whom they have had recent exper-
ience.

The free criminal category aggregates all individuals who
are subject to arrest other than the free new offenders. Drug addicts
are identified separately due to their high crime rate, and, for this
initial study, have been assumed to be a population of constant size.2

The people in the CJS have been further identified as to
whether they are on parole, on probation, in jail, etc. However,

they are not identified as to type of offender or age group.

Detention
In the Commonwealth, as in other political divisions, the

detention facilities range from minimum security youth farms to maxi-

1Personal interview with William Taylor, Superintendent of the
Boston, Massachusetts Police Department, January 13, 1972,

2The assumption of a constant drug addict population is not realis-
tic. However, the author has found no evidence that characteristics
of the CJS affect the number of addicts. The number can be varied as
a function of time if estimates are provided.
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mum security, walled prisons. In addition, the various types of

institutions are controlled by different political entities. Cities have
jails; counties have jails, prisons and correctional facilities; and the
Commonwealth has a wide range of detention capabilities.

Since drunkenness was excluded, facilities devoted primarily
tothis crime have also been eliminated from consideration. In addition,
activities related to mental health were not incorporated. They are of
limited number and do not directly relate to the CJS for the purpose of
the model.

In the Commonwealth of Massachusetts, it is required that
individuals being held for trial be physically separated from those
sentenced and awaiting release. Therefore, the approach taken in
the description of the CJS was to consolidate all individuals detained
while awaiting trial into a single category referred to as JAIL.

A1l individuals sentenced and being detained are aggregated
into a category defined as PRISON. This is an area that might profit-
ably be expanded to more accurately match the real world if it is
believed (or if there are data to support) that different types of deten-
tion have different deterrent factors and different recidivism rates.
But, since this model has been designed to represent the aggregate
behavior of the CJS, this consolidation should not affect the trend of
the results. Any proposed shift in the facility mix can be incorporated

by changing the characteristics of the aggregate PRISON.



Probation

Probation from all courts has been consolidated into a single
category.
Courts

The system of lower, superior and other courts was consoli-
dated into a single court system with no considerations of the appeal
process. A large number of court reforms have been proposed to
change the effective court capacity or modify their operations. For
the purposes of this model, these proposed changes can be incorpo-
rated by merely changing the court capacity.
Constant Ratios

To properly represent the flow of people through the CJS,
it is necessary to identify separately several places where the flows
diverge. For example, the percentages given probation after convic-
tion from jail and after conviction from bail are different and have
been segregated. These, and other similar items, have been repre-
sented as constants (they can be changed as desired) even though they
are probably influenced by the conditions within the CJS. However,
at the present time, the influences on these ratios are very elusive.
As a resulb the use of constants was selected.

Model Initialization

To simulate future trends in the crime rate and other areas,

initial values must be identified for the location of the population.
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How many are on parole?How many are free criminals? How many have
completed parole but not returned to the non-criminal or the free
criminal population, etc? Statistics for the free new offenders, free
criminals and other areas are non-existant. However, based on
estimates of the crime rates, the police effectiveness and the percent-
age of each group that returns to the non-criminal population each
year; a population distribution can be calculated that will result in
arrest and crime rates consistent with those observed. The CJS
model developed incorporates the capability to semi-automatically
generate the needed initial ~onditions in an interactive mode when it

is being adapted to a new set of boundary constraints (Texas instead

of Massachusetts).

The process of initialization requires that many of the
usually unidentified assumptions about the CJS be clearly stated and
quantified. Two examples are:

2. The relative crime rates between different population

groups. Here, the only data available are for arrest rates

(and these are very limited) which are not necessarily cor-

related with crime rates. Lacking better data, it was assumed

that arrest rates were directly related to crime rates.

b. What percentage of those who have completed parole re-

turn each year to the non-criminal population? For these and

other population groups, there are no data available. The
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approach taken was to use the FBI re-arrest studies1 to provide re-
lative rankings and to select values that were internally consistant
and that provided calculated arrest and crime rates that correspond
to those observed.

Data Sources -- Constants and Initialization

The data necessary for initialization and constant determ-
inations are, in many cases, either not available, conflicting, or
reported only for the index crimes used for the uniform crime reports.
As a result, data for Massachusetts were used when available. When
data were not available or there were conflicts, the author made
judgments or estimates. In some instances, it was necessary to
infer Massachusetts conditions by extrapolating from studies or data
for different political units or different crime categories. In all areas
available information has been adjusted to account for the elimination
of drunkenness, traffic violations and mental health.

The primary data and information sources were:

a. Statistical Reports of the Commissioner of Correction

1John Edgar Hoover, Crime in the United States Uniform Crime
Reports - 1970, (Washington, D.C.: U. S. Government Printing
Office, 1971), p. 39.

2Commonwealth of Massachusetts, Statistical Report of the
Commissioner of Correction for the Year Ending 1969,
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b. The Quality of Justice in the Lower Criminal Courts

of Metropolitan Boston.

c. The FBI Uniform Crime Report. 2

d. The Massachusetts Comprehensive Criminal Justice

Plan For Crime Prevention and Control.

All constants and initial conditions used are detailed in
Appendix C with their sources or the rationale that was used. Based
on the results of the large number of model evaluations done during
development and checkout, it is the author's opinion that modest
changes to any or all of the values would not significantly affect the
general conclusions about the relative influence of changed policies.
However, this has not been tested.

Sensitivity Testing

It initially appeared that sensitivity testing would be straight

forward and could be used to point the way to immediate action and

1S1:epher1 R. Bing, and S. Stephen Rosenfeld, "The Quality of Justice
in the Lower Criminal Courts of Metropolitan Boston'' (unpublished re-
port by the Lawyers' Committee for Civil Rights Under Law to the
Governor's Committee on Law Enforcement and the Administration of
Justice, 1970).

2John E. Hoover, Crime in the United States Uniform Crime Reports-
1970.

3Commonwealth of Massachusetts, A Comprehensive Criminal Justice
Plan for Crime Prevention and Control, (Boston: The Committee on
Law Enforcement and Criminal Justice, 1969), Vol. L
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additional research.

As the model developed, two things happened. The first was
that the model became relatively complex to provide even a gross
representation of the operation of the CJS. The second was the
discovery that there are virtually no substantiated data (in many areas
there are not even quantized opinions) that can be used for model |
parameters. These factors essentially eliminated the value of a
systematic sensitivity analysis until there are some general agree-

ments on what baseline conditions should be used.
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CHAPTER III
CRIME AND PUNISHMENT MODEL PROJECTIONS

Introduction

The following pages and illustrations present the results of
some of the evaluations done of the modeled CJS behavior under the
constraints discussed in other chapters.

The approach is to start at the end of 1969 and project
thirty vears into the future. (The selection of thirty years was an
arbitrary one). Model projections were made for no changes to the
present approach, some of the more popular proposals to "solve
the crime problem'' as individual items and then a combination of
changes that result in a projected long term improvement.

The author has not found any single change to the overall
system of crime and punishment that significantly affects the costs
to society over the thirty year time span investigated. This is not
surprising since most of the approaches have been previously tried
on society without noticeable success.

However, the combination of the following factors sub-
stantially reduce the discounted cost to the public:

a. Larger prisions withmore effective rehabilitation programs

b. Less unsupervised release after conviction or guilty pleas.

c. Increased real average sentences.
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d. Decreased use of bail coupled with court capacities

appropriate to short delays to trial.

e. Reduction in crime due to dope addiction.

f. An increase in jail capacity to accomodate the increased

inflow due to a reduced percentage being put on bail.

This approach requires substantial increases in direct ex-
penditures now but reduce total costs rapidly due to the large decrease
in the crime rate.

There are undoubtably other combinations which would be
more practical to implement or result in lower costs. Unfortunately,
time constraints prevented additional investigations.

Warnings

Before proceeding to the model results, the reader is again
cautioned about their credibility. Results are critically dependent on
the modeling of attractiveness of crime (AOC) and police effectiveness
(POLEFF). In particular, the relative weights assigned to the factors
which influence AOC and POLEFF are very important in determining
whether or not trends in the crime rate will continue or will change
direction. The author attempted a rational balance but the choices
should be critically examined.

As currently formulated, the model causes large step changes

in the crime rate, the arrest rate and the annual cost at the initiation
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of the run for the majority of the evaluations. The step changes are
due to the way the initial conditions are calculated.

This is not the way the real world will (or can) react and
the model should be modified to correct this for future use. How-
ever, it should not materially influence the relative rankings of the
results because the system will respond to accomodate the changes
within two years to approximately match what is shown as time
zero. The major influence on the model results will be to increase
the discounted costs due to the initally higher crime rate. This effect
has been estimated and is included in the discounted total costs
given.

Model Results

The total crime rate (crimes/year), the arrest rate
(arrests/year) and the annual cost (dollars/year) for a variety of
system conditions are illustrated by figures 4 through 14.

The general order of presentation is to start with the crimin-
al justice system in its present form (figure 4), incorporate some of
the more popular proposals individually (figures 5-11), and then
sequentially add the system changes that, collectively, result in both
lower crime rates and lower costs to the public (all discounted at an
interest rate of six per cent). The results should be interpreted as

smooth curves. Apparent step changes in plotter points are
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due to quantization in the plotter.

The discussion of the results has been limited to the most
significant aspects. A great deal of additional detail is available in
printed values for all parameters.

Present Conditions (standard)

The projected CJS behavior for no changes is shown in
figure 4.
Crime Rate

The crime rate increasc is driven by the increasing number
of free criminals and the decreasing deterrent effects caused by
declines in the effective average sentence (caused by prison crowding)
and a reducing probability of arrest (8% to 2%), with a resulting
decrease in prison probability. A minor influence is the increasing
recidivism rates of parolees and ex-convicts due to deteroriating
prison conditions. However, after seven years, the effective average
sentence begins to increase due to the earlier decline in arrest rate.
This, coupled with approaching saturation in the numbers of free
criminals, results in a slowing in the rate of growth of the crime rate
from years eighteen to thirty. Saturation in the number of free
criminals occurs when there are so many that the number going
"straight" each year (44%of the total) is equal to the number being

added through police activities.
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During this time, the effective average prison sentence

has continued to increase.

The saturation in the number of free criminals and
a slightly decreasing attractiveness of crime due to increas-
ing effective sentencc lengths causes the crime rate growth
to almost stop after thirty years. If the model is run for a
longer time, the crime rate eventually declines until another

cycle occurs.

Arrest Rate

The increasing arrest rate for the first five years
is due to the increasing numbers of free criminals more
than offsetting the decline in police effectiveness from de-
creasing public cooperation. At five years, the police have
reached their maximum capacity to make arrests. 1 When
this occurs, the declining public cooperation and the negative

influence of the free criminal ratio combine to reduce police

1This selection of the police capacity is discussed in
Appendix B. Increasing capacity only changes the timing of
the peak arrest rate and, as a result, does not effect the
general model behavior.
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effectiveness. This continues until the system is again

balanced at approximately twelve years.

If the run were extended, the total crime rate
would begin to decline and this would cause a small decrease
in the free criminal ratio which increases police effective-
ness and the arrest rate would start to increase. This
would influence public cooperation and the cycle would
repeat.

Cost

The annual costs include:

a. Prison costs.

b. Jail costs.

c. Probation supervision costs.

d. Parole supervision costs.

e. Police costs.

f. Cost of crime at an average cost of $250 per

crime.

The cost of crime dominates all the other costs

when the total crime rate is close to 3, 000, 000 per year.
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In addition, the majority of the other costs are fixed. As a
result the total annual cost of crime follows the total crime
rate.
The model also calculates the total cost of crime
and discounts it to the present for any selected interest rate.
At 6%, the present value cost of crime for thirty years is

approximately eleven billion dollars.

50% Increase in Police

One fairly popular proposal to "soive' the crime
problem is to increase the number of police. For the
model evaluation, the total number of police in the Com-
monwealth of Massachusetts were increased from 10, 500
to 15, 500 at the initiation of the evaluation period. Re-
splts are shown in figure 5. The net result was to delay
police saturation (to twenty-two years) and the time the
crime rate reached a maximum value (it was still rising

after thirty years). The same factors influenced the rise
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in crime and the decline in arrest rate as in the case with

no changes.
Crime Rate

The reason increased police were not effective
in eliw. . .ing the continual rise in crime is in the relative
influence of the attractiveness of crime multipliers. With-
out other changes to the overall CJS, the increased fear of
arrest is more than counteracted by the increased numbers
of {ree criminals, increased probation (as a result of larger
percentage of guilty pleas), shorter effective average

prison sentences and reduced probability of prison.

Cost

The annual cost follows the total crime rate. How -
ever, in the initial years, the annual cost is higher than the
standard case due to increased police costs. The discounted
cost over the entire time period is approximately nine
billion dollars.

Reduced Police

To evaluate both sides of the 'law and order'' position, police
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N
3

were reduced from 10, 500 to 7,500. The results are shown by figure 6.
Crime Rate

The same factors contributed to the increasing crime rate as
for the standard conditions. However, it does not rise as rapidly to as
high a maximum level. This is due to exposing fewer individuals to the
"penefits'" of the CJS. For the model relationships, this has a larger
influence than the slight decrease in the probability of prison.
Arrest Rate

The arrest rate drops at the run initiation due to the fewer
police. It rises with increasing numbers of free criminals until it
peaks at six years due tothe police capacity limitation. Tt then declines
due to reduced public cooperation until it stabilizes at ten years.
Cost

The cost increases with the rising crime rate. Even though
the initial annual costs are reduced due to fewer police, the total dis-
counted cost is slightly greater than the previous case with increased
police. I[n addition, the intangible costs of crime will be much
greater due to the higher crime rates.

Reduced Bail

Crimes are committed by individuals on bail. As a result,
there are arguments that the use of bail should be curtailed. This

proposal was evaluated by reducing the ratio of those arrested that are
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given bail by a factor of two. The results are illustrated in figure 7.
Crime rate |

Compared to standard conditions, initally the crime rate
is decreased. However, it ultimately rises to approximately the
same value. This is caused by.

a. The released criminal ratio initially decreases and

makes crime less attractive.

b. The jail becomes overcrowded and increases the

incentive to plead guilty.

c. More of those arrested plead guilty and the released

criminal ratio begins to increase.

d. The increase in the released criminal ratio more than

counteracts decreases in the free criminal ratio and

attractiveness of crime increases.

The net result of these interrelated factors is to initially
slow the increase in the crime rate. However, without other system
changes, there is not a substantial long term benefit.

Arrest Rate

The factors influencing the arrest rate are the same as
those for the standard case. However, the slower rate of increase
in the crime rate delays the time maximum police capacity is

reached to twelve years.
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Cost
The discounted costs are reduced to approximately eight
billion dollars due to delaying the cost increases associated with a
rising crime rate without significantly increasing other costs.

Reduced Dope Addicts

One of the factors that has contributed to the rising crime
rate has been narcotics addiction. To evaluate the impact on the
total crime problem of reducing crime due to narcotics addiction,
the number of addicts committing crimes were reduced to 500 from
the current estimates of 4,000 at the initiation of the run and held
constant. The results are shown in figure 8.

Crime Rate

The immediate removal of approximately 175, 000 crimes
per year slows the rate of increase in the crime rate. However,
the other factors affecting the attractiveness of crime are adequate
contributors to result in a continual rise in the crime rate.

Arrest Rate

The same factors affect the arrest rate as in the standard

case.
Cost
The total discounted cost is reduced to approximately 9.5

billion dollars due to the lower crime rate over the entire run.
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Increased Court Capacity

To evaluate the asscrtions thal court reform and more
rapid justice would significantly influence the crime rate, nominal
court capacity was incrcased from 41,600 to 65, 550 trials per year.
The results are not plotted.

This change has virtually no elfect. There arc insignificant
changes in the crime rates (both lower and higher at different times)
and increases in the discounted total cost. The lack of effect is
primarily due to a decreasc in the incentives to plead guilty with
shorter court backlogs. This results in more criminals being
freed and counteracts any changes in the percentages put on probation
or being released with fines and suspended seniences.

Attractiveness of Crime Change

IFormer Attorncy General Ramsey Clark and others have
stated that the csscntial action in erime control is to create a healthy
environment. 1 To cvaluate the potential benefits of a general environ-
mental change, two approaches werce investigated. The first reduced
the attractiveness of crime (AOC) 207 at one year. This

provided a depressing effect on AOC and on all crime rates.

1Ramsey Clark, Crime in America ( New York: Simon and Schuster,
1970), p. 19.
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The results are shown in figure 9.

The second approach was to reason that a change in the en-
vironment would not significantly influence those who have already been
arrested. The potential for change would be in reducing the rate non-
criminals committed crime. This was tested by lowering the crime
rate of the non-criminal population to 80% of its value under standard
conditions. The results are shown in figure 10.

In both cases, the rate of increasec of the crime was decreased.
However, these changes were not large enough to stabilize crime at a
reduced level.

Additional Punishment

There are officials who believe the continual rise in the crime
rate is due to the courts letting too many criminals go free and giving
sentences that are too light. 1 To test the effect of additional punish-
ment, the average sentence imposed by the courts was increased from
.75 years to one year.

The result of this evaluation follow almost exactly those of the
standard run. As a result, they have not been included as a plot. The
increased sentence length does have a slight effect on the attractiveness

of erime. This results in a minor reduction in

This is the viewpoint ascribed to New York City Police Commlssmner
Patrick Murphy in "Murphy Indicts the Courts for Rise in City's Crime"
(New York Times, December 21, 1971), p. 1.
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the total crime rate over the thirty year period. Ilowever, the
effects on the crime rate and total costs are inszignificant.

The primary reason for the small effect is the ability of
the parole board and the county commissioners to use discretion
in deciding how much of his sentence a prisoner must serve. As the
prisons become overcrowded (due to longer sentences), the parole
board can start to bias their decisions to alleviate the situation. In
county institutions, prisoners can be released by permit prior to
sentence completion. The numbers released by permit are roughly
equivalent to the number paroled. L Since additional prisoners re-
quire additional budgetary funds and can represen;n a political
liability if prison conditions draw the attention of the news media;
the author has assumed that releases by permit would be influenced
by prison crowding. The combincd influcnces of the parole board
and the county commissioners act 1o keep the prison population re-
latively stable in the face of changing scntences.  This keeps the
effective sentences approximately constant. As a resuli, a substantial
increase in the sentences imposed by the courts has only a minor

effect on the attractiveness of crime.

Commonwealth of Massachusetts, A Comprehensive Criminal
Justice Plan for Crime Prevention and Control (Boston: Committee
on Law Enforcement and Criminal Justice, 1969), Vol. I, p. 223.
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The author has no direct evidence for the models of the
behavior of the parole board and county commissioners that can be
referenced. However, the remarkable stability of the populations of
the Massachusetts prison system over the last ten years1 could be
explained by the type of mechanisms proposed. This stability has
been achieved with fluctuations in the rate criminals were scntenced
to incarceration and continuing increase in the arrest rate.

A similar result could also be achieved if judges based their
sentencing patterns on feedback regarding prison crowding. The
author unsuccessfully attempted to test this hypothesis through
personal interviews and a literature search. The universal opinion
was that, While judges may shift with public opinion, changes in prison
conditions have little or no influence on the sentences judges impose.
As a result, this was not included in the model.

Prison Reform

From a humanitarian point of view, there is undoubtedly a
1
need for a great deal of prison reform.  In addition the high

rates of recidivism leads to proposals that crime could be

1Commonwealth of Massachusetts, Statistical Reports of the Commis-
sioner of Correction, pp. 3-6, 21.

2 John Wilpers, '"U.S. Prison System Crises in Corrections'),
Government Executive, September, 1971, pp. 74-179.
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substantially reduced by providing adequate rehabilitation programs.
Nationally, recidivism rates are typically above 60%.1 Massachu-
setts has had similar recidivism experiences. 2
The model incorporates feedback from prison conditions to the
recidivism rates for both ex-convicts and parolees. The feedback
includes both prison crowding and rehabilitation program influences.
To evaluate the potential impact of improved rehabilitation pro-

grams; the following changes were made to the CJS model.

a. The rehabilitation cost per prisoner per year was increased
from $20 to $2000.

b. The time required for unemployed ex-convicts to find mean-
ingful employment was reduced from .5 years to .1 years.

The change in paragraph ''b' was assumed to be the result of

the increase in the funding to rehabilitation programs. In addition,

it was assumed to occur simultaneously

lJohn E. Hoover, Crime in the United States Uniform Crime Reports-
1970, p. 39.

2 prank Carney, "Suramary of Studies on the Deviation of Base Ex-
pectancy Categories for Producing Recidivism of Subjects Released
From Institutions of the Massachusetts Department of Corrections"
(unpublished report, October, 1966).
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with the rehabilitation change when it would actually be delayed.
The lack of a delay influences only the cost calculations and the
time of any improvements ad i should not affect the general trend
of the results shown in figure 11.

Crime Rate

For this case, the crime rate is influenced by attractiveness
of crime and the crime ratemultipliers for employed ex-convicts
and parolees.

The small increase in attractiveness of crime due to improved
prison conditions operates on, and affects, the entire population.
The decrease in the crime rates for employed ex-convicts and
parolees due to improved prison rehabilitation programs affects
only a small population. The long term result is to have virtually
the same crime rate after thirty years as for no changes.

Arrest Rate

The arrest rate follows the same pattern as it does under
standard conditions.
Cost

The total discounted cost is slightly increased, compared
to the standard, due to the increased prison cost.

Additional Punishment and Prison Reform

Neither additional punishment or prison reform resulted in
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a significant change in the trend of increasing crime when applied
separately. To test the hypothesis that merged additional punish-
ment, prison reform, court reform and reduction of the nar: tic
problem could have a synergistic effect, the following changes
were added to the previous modifications for prison reform:
a. The average prison sentence was increased from .75 years
to one year.
b. The prison capacity was increased from 2440 to 7500
individuals.
c. The percentage of those released after conviction while on
bail was reduced from 70% to 50%.
d. The percentage of those released after conviction from
jail was reduced from 64% to 44%.
e. The percentages of those released after a guilty plea
while on bail was reduced from 75% to 55%.
f. The percentage of those released after a guilty plea
while in jail was reduced from 73% to 53%.
g. The percentage of those arrested and put on bail was
reduced and jail facilities were increased to accomodate
the additional prisoners.
h. Dope addicts were reduced from 4000 to 500.

i. Court capacity was increased 50%.
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The percentages put on probation were not changed and the
individuals not released were put on probation and an equivalent
number shifted from probation to prison. There were no changes in
the number of police. The results are shown by figure 12. There
is a similar, but less dramatic, result with no change in the number
of drug addicts and drug related crime.

The increase in crime rate is reduced and the net long term
cost of the public has been substantially reduced. However, it
appears that these actions have only delayed the total problem
approximately thirty years. They have not stabilizedthe crime rate
at a low level.

Crime Rate

After initially decreasing, the increasing crime rate at two
years is due to the expanded prison capacity being completely utili-
sed. As this occurs, the effective average sentences begin to de-
cline with a declining arrest rate and an increasing released crimi-
nal ratio. The rising released criminal ratio is due to a lower
court backlog (which reduces the guilty plea incentives) and a larger
percentage going to trial and an increase in the percentage that are
released to tne street. The net effect is to cause a continuing
increase in the attractiveness of ecrime and the crime rate.

As the crime rate increases, public cooperation increases,
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but, it is delayed due to reporting and perception delays. Asa
result, the deterrent effects of police action lag the riéing crime
rate. If the evaluation were continued beyond thirty years, it is
anticipated that the crime rate would hit a maximum and then begin
to decline to repeat the cycle.

Arrest Rate

The initially declining arrest rate is due to the decreasing
public cooperation and numbers of free criminals and free ncw
offenders. After two years, the number of frec criminals is relative-
ly stable but the number of free new offenders is increasing. This
leads to an increasing arrest rate for the duration of the run. At
no time is police capacity the limiting factor. The arrest rate is
primarily controlled by the number of individuals available for
arrest and public cooperation.
Cost

LEven though the initial annual costs are higher, the discounted
total cost is substantially 1owc—ir due to the decrease in the costs of
crime. | The discounted cost (after compensation for the transient
caused by the initial condition calculations) is approximately 5.5
billion dollars.

Shift Police Emphasis to Free Criminals

To evaluate the potential benefits of reallocating police
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resources ( in addition to the changes for less bail, more
punishment, prison reform, more court capacity and less dope
addiction), police emphasis was shifted from free new offenders
to repeat offenders (free criminals). The results are illustrated
in figure 13.
Crime Rate

The increased police emphasis on free criminals effectively
holds the rate of increase of the crime rate down during the entire
thirty years. However, the actual crime rate is slightly higher
for the first twenty-five years, primarily due to the effect of the
decreased probability of arrest for new offenders increasing the
crime rate slightly. The overall effect is to maintain a deterrent
{o crime while not bringing as many new individuals into the actual
CJs.
Arrest Rate

The arrest rate behaves as it did without the shift in police
emphasis to free criminals.
Cost

Dollar costs are virtually the same as in the previous situation.
However, there are two other less tangible costs. The total crime
rate does not rise to the previous level, even though the total number

of crimes committed over the thirty years are approximately the
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same. With the police attention shifted to free criminals, the free

new offender population is larger over the entire time span.

Shift Police Emphasis to Free New Offenders

It could be proposed that the long term solution to the crime
problem is to deter new offendecrs by increasing the probability of
arrest. I[ncreasing the arrest probability might provide a long term
benefit by reducing the flow of new people into crime. To test this
hypothesis, the police effectiveness against new offenders was in-
creased 100% while being reduced by a factor of three against repeat
offender's.1 The results are illustrated in figure 14.

Crime Rate

The increasing crime rate is primarily due to the increasing
numbers of free criminals that result from police emphasis on new
offenders. However, the deterrent effect of higher arrest rates and
police arrests reduce the free new offender population.

After twenty years, the combined effects of fewer people
moving from the non-criminal population and individuals leaving the
free criminal population result in the crime rate beginning to de-

crease. After thirty years, the crime rate again starts to increase.

1The reduction of police effectiveness against repeat offenders
was included to incorporate the limited total capacity of the police.



61

4

FIGLRE

am L] L] L] \”/ K L ] a

QW [ 4 * [ m Q 1 L] N

aS * . . (X\ e " . F

L ° . — = D h M . s
. . . M E d o h 2 . r
. . - £ " J{ 40 p T ° mu
. ° . L) q r h ) m L] H
. ] . T R » 1 ) J . v}
[} . . " E * h . L] E
4§ = = = =~ = = - - - - - - - - -0 A-E-$-F9-Pp-w- -0z Y
Qw_ L] L] N- c m 3 q 1 x L] L
. . Q° - - A 3 h TR . Q
. . m. M qd . P
: : g 3 o
. : s° %2 w ° m
. . °. A oo ~
L] L] ”. m L J M
w“ e L I. L J R
~ O
§¢ = = = = = - = - - - - - - =---- - - -% -co1 @
Ss ° * A. W e w
) . Vs I X )

S¢ . . %o Mm M . R
304dS ° . Q. %_M'M . m
d$'Cx ° 0 . _HWL .

Ix ° . . ns ° E

- . . d _._N O . W
. . . NP Yy . o=
lllllllllll - - e - e e = e - d = == = —fk-= - =0° N

J 1°00¢1 1°006 1°0072 i°00¢ °0 m

d °8 ‘9 Yy b4 o°

S %< s°1 *1 s 0

$ W°0021 W°*006 w°00? nW°00€ °0

0 4°00% 1°00¢ 1°002 l1°007 0

= 1°000% L°000¢ 1°000¢ 1°0001 °0

J=WIYJdd*d=NSd80dd *S=N3S3AVI*$=1SCIV*D=UV *x=UI1NWS

14IHS cL/81/% T300W JIWVNAQ W3ILSAS IIILSAF WIYD d-3WIYd



62

Arrest Rate

The arrest rate follows the same pattern, for the same
rcasons, as the previous two situations.
Cost

The discounted cost is approximately six billion dollars
(500 million more than the case with emphasis on frec criminals).

In addition to the higher crime rate, the number of [ree new
offenders arrested and exposed to the entire criminal justice system
is almost twice as large as when police emphasis is placed on free

criminals.
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CHAPTER 1V

CRITICAL MODEL CONSIDERATIONS

Introduction

The most significant factors in the behavior of the model are:
a. Attractiveness of crime.
bh. Police effectiveness.
¢. Recidivism rates.
d. The percentages of the various populations that
return to the non-criminal population each year.

For items "¢' and "d", the concept is straightforward and
changes are easily cvaluated. As a result, they will not be discussed
in detail. In addition all are constants -- in the model -- with the
exception of the recidivism rates for parolees and ex-convicts.
Changes in the ex-convict and parolee recidivism rates have little
effect on the model behavior.

Correct formulation of the expressions for Attractiveness of
Crime (AOC) and Police Effectiveness (POLEFF) are essential if
the model is to approximate the behavior of the real world.

More importantly, a correct understanding of the forces that
affect these quantities and their relationships with the entire CJS

is critical if public policies are to be developed that are not counter-
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productive.

Ior these reasons, the approach taken to AOC and POLEF
outlined in the following paragraphs should be critically reviewed.

Attractiveness of Crime (AOC)

Attractiveness of crime has been defined as an auxilliary
variable that is used as a common multiplier (after a perception de-
lay) for all crime rates. [n addition, it is used to modify the per-
centage of the people that '"go straight' each year from the various
population groups. The factors incorporated are illustrated in
figure 15.

The relationship is of the form:

AOC - (CBM + SLM #* PRISPM + RCRM + FCRM + PCM +

ARPROBM)
Equation Form

The linear combination form (for all but the
prison probability multiplier ) was chosen based on the belief that
attractiveness of crime is affected by an addition of factors in which
some have the opportunity to become dominant. An extreme example
would be the case where the average effective sentence length was
zero. In this situation, it is not likely that court backlog, released

criminal ratio, prison conditions or arrest probabilities will have
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the same relative eifect on the attractiveness of crime as when the

sentences are significant. Towever, the attractiveness of crime
should still be influenced.
CBM

CBM is the court backlog multiplier. Tt is related to the
court backlog at any given time as shown by figure 16. The argument
is that speedy trials are an important part of the deterrent process.
[f this is true, a reduction in hacklog to zero (instant trial) should
reduce the attractiveness of crime and the resulting crime rate.

Corversely, long trial delays should make crime more
attractive. It has been indicated that the maximum length of time
to trial should be 60 to 90 days if it is not going to contribute to the
attractiveness of crime. ! Therefore, figure 16 has only a small
change from .0 to 0.2 years delay and an increasing effect up
to the maximum at 0. 8 years.

Qualitative models of the effects of changes in court back-
logs arc implicit in all proposals to divert public resources (dollars)
to the improvement of the court system. lf a different curve has a
greater appeal (the author knows of none validated by research), it

should be tried to evaluate the effect on the system.

1 .
Personal interview with John Lynch, Esq., Assistant District
Attorney, Suffolk County, Massachusetts, January 14, 1972
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SLM

ST.M is the sentence length multiplier. It is related to
the effective average prison sentence at any time as shown in
figure 17. The effective average sentence is defined as the amount
of time the average prisoner spends in prison. By this definition,
the effects of parole, early release for good behavior, ctc. are
incorporated. The relationship is based on the rationale that
as the effective sentence approaches zero, crime becomes much
more attractive while increasingly long sentences do not increase
the deterrent effect proportionally. !

["for example, the assumption that attractiveness of
crime decreases rapidly when short sentences are imposed is
implicit in proposals to decrease drunken driving by mandatory
prison penalties.

The Giminishing influence of increasingly harsh sentences

1
James S. Campbell, Joseph R. Sahid, and David P. Strang,
Law and Order Reconsidered, (New York: Praeger Publishers,
1970)’ pp. 6'8.
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is more difficult to demonstrate. However, Great Britain's

experience in attempting to suppress infanticide does provide an
extreme example.1 Another approach is to consider the obvious
reduction in deterrence as real sentences approach the expected
life span.

While not explicity stated, a relationship of this type is
implicit in the establishment of prison sentences for various types of
crime (with the assumption that prison scntences are established for
purposes other than revenge).

PPROBM

PPROBM is the prison probability multiplier. [t relates
the probability that a crime will result in time spent in prison to the
attractiveness of crime shown by figure 18. Tt is multiplied by the
sentence length multiplier to attempt properly to reduce the deterrent
effect of a high probability of prison if the average sentences served
are short and a low probability of prison with long sentences. The
value for SLM and PPROBM have been chosen to allow their product to
dominate AOC for short sentences with a small probability of prison.

There is some support for this hypothesis in cases where

individual communities begin to impose mandatory harsh (by con-

7. Andenaes, "Deterrence and Specific Offenses'’, University of
Chicago Law Review, XXXVIII (Spring, 1971), pp. 537-42
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temporary standards) prison scntences with a resulting decrease in
local crime.1 The decline in kidnapping after it was made a federal
offense punishable by death (with the resulting increase in probability
of punishment) could also be used to support the representation.
RCRM

RCRM is the released criminal ratio multiplier. Itis
related to the released criminal ratio at any time as shown by
figurc 19. The released criminal ratio is the sum of all arrested
that are released (directly by the courts, through continuances,
dismissal, bail and acquital or probabation) divided by the total
arrested.

The rationale is that the larger the percentage relcased back
to the streets, the less the deterrent effect of the law enforcement
system.

Even though discretionary releases are being made every
day, there are no estimates or studies on the aggregate effect on
the attractiveness of crime.

FCRM
FCRM is the free criminal ratio multiplier and is

related to the free criminal ratio at any time as shown by figure 20.

1o muel Grafton, "Of Crime and Punishment”, In Crime and Its
Prevention, ed. by Stephen Lewin (New York: The H.W. Wilson
Company, 1968), pp. 185-93.
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The free criminal ratio is the sum of all frece criminals

(those not apprehended for their current crimes), criminals
released without conviction and criminais released on bail divided
hy the remainder of the total population.

The reasons for including this term arc the theories that
rclate deviqnt behavior to the opportunities for reinforcement through
pecr groups. As there are morc criminal activities, the more
attractive crime is going to appear to be, and the more pressure
there will be to achicve the same success. !

This term also includes some deterrent influence of police
cffectiveness. As the police become more effective, the arrest
rate will increasc and the number of free criminals will decreasg,
reducing the attractiveness of crime.

While data are not available to support the particular rela-
tionship proposed here, the knowledge is nccessary if an intelligent
allocation is to be made between police and correction.

PCM
The prison condition multiplier, PCM, relates the

attractiveness of crime to the quality of life within the prison system

1Donald R. Cresseyand David A. Ward, Delinquency, Crime and
Social Process (New York: Harper and Row, Publishers, 1969),
pp. 316-20, 332-48, 404-32, 557-171.
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(asrepresented by dollar costs per prisoner) as shown in figure 21.

The curve of figure 21 is based on the logic that, since many
criminals are from low socio-economic status, as prison life
become less austere and educational-vocational programs are added
that were unavailable to them as private citizens, the deterrent
effect decreases (or the attractiveness of crime increases).

Again, data are not available to support the specific
relationship. However, politicians assert that a similarly shaped
curve, if not the same one, represents life as they vote on additional
funds for the penal system. Atthe same time, advocates of more
resources argue that they will reduce the recidivism rate (this
effect is incorporated in the model relationships for ex-convict
crime rates). Both may be correct and neither guantify their asser-
tions or evaluate the total CJS impacts of their positions.

ARPROBM

The arrest probability multiplier ARPROBV, relates the
attraction of crime to the probability that a criminal will be arrested
for a crime as shown by figure 22.

The curve of figure 22 is based on the assertion that fear of
arrest is considered when individuals are considering a criminal act.
While this may not be true of crimes of passion, these are a relatively

small portion of the total crime picture. The effect of fear of arrest
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is illustrated by the experience of New York City with intensive
police patrol. In this case, the number of patrolmen in a precinct
was increased 40% and the aggregate crime rate decreased dram-
atically. There was evidence also that crime was displaced to
neighboring areas indicating that the probability of arrest is taken
into consideration for a significant sector of criminal activity.

It could be argued that this experience does not reflect fear
of arrest but that the effect is due to fear of prison. It is the author's
opinion that there would be some deterrent effect due to the arrest
procedure and probable time in jail even if the probability of prison
and the average sentence lengths were both low. The values selected,
by the author, give a significantly greater weight to probability of
prison and sentence length than to probability of arrest.

Inthe opinion of one experienced individual in the law enforce-
ment field, fear of arrest would be a stronger deterrent for indivi-
duals who had never been arrested than for those who already had

2
the stigma of arrest. As a result an additional multiplier has been

1o jomes Press, ''Some Effects of an Increase in Police Manpower
in the 20th Precinct of New York City" (unpublished report, New York
City - Rand Institute, 1971).

2Conficlential discussion with an undercover agent, February, 1972.
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used to modify the crime rates for free new offenders and for
the non-criminal population. The relationship used is shown in
figure 23.

The author has been unable to find any research or data
that could be used for the derivation of the specific relationships
chosen. However, there are similar relationships implicitly

assumed when resources are allocated to the police.

Police Effectiveness (POLEFF)

The arrest rate influences all parts of the CJS by affecting
jail crowding, court hacklog and other areas. In the model, the
arrest rate is determined by the number of criminals and the
police effectiveness. The factors that have been included in the
model to determine police effectiveness (POLEFT) are illustrated
in figure 23.

The relationship is of the form:

POLEFF = FCRIMM*POLICEM+*TRIALRM*(PCOOPM +

PCOOPM 1 + PCOOP 2)
Equation Form

The product form was chosen for those items where they
should change POLEFF by the same percentage regardless of the
other factors. For example, if the police multiplier (POLICEM) were

to increase by a factor of two due to a large increase in the number

of police, POLEFF (and the arrest rate) would be expected
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to also increase by a factor of two for any levels of the other factors.

However, in the case of the public cooperation multipliers
(PCOOPM, PCOOPM 1, and PCOOPM 2), the causes of change are
operating on a single entity -- the public -- and superposition seemed
to be more appropriate.

FCRIMM

The free criminal multiplier (FCRIMM) has been included
to incorporate the effect of police concentration on their effectiveness.
The rationale is that as the ratio of free criminals to police decreases,
the police effort can be concentrated on fewer individuals. This
concentration then increases the probability of arrest for the free
criminals remaining. The specific relationship used is shown by
figure 24.

As usual, there is no direct support for either the shape of
the curve or the particular values chosen. However, the trend of
arrest rates not increasing as rapidly as the overall crime rates
is evidence that factors similar to FCRIMM and the public co-

operation multipliers are influencing the situation.

lJohn E. Hoover, Crime in the United States Uniform Crime
Reports -- 1970, (Washington, D. C.: U.S. Government Printing
Office, 1971), p. 34.
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TRIALRM

The trial rate multipler (TRIALRM) has been included to
account for the amount of man days lost to the police while they are
preparing for and testifying in court. The formulation (see
appendix A) is bascd on a straight percentage of time lost and a one
man day loss for every trial up to the nominal court capacity. After
nominal court capacity has been reached there is no further de-
crease in police effectiveness due to greater trial rates. This is
bascd on the assumption that the procedures used to operate the
courts at greater than nominal capacity should also
causc a corresponding reducation in police time per trial and result
in no net decrease in POLEFF beyond that caused by operating at
court capacity.

PCOOPM

This public cooperation multiplier (PCOOPM) is included
to incorporate the effect of fear of reprisals on public cooperation
with the law enforcement system. This is done by relating
PCOOPM to the released criminal ratio, as shown in figure 25.
When no one that is arrested is released back to the community
prior to going to trial or pleading guilty, there should be less fear

of reprisals and a higher level of cooperation (if only to report
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crimes). As the percentage arrested and immediately released
increases, fear of reprisal will rise and cooperation decreases.

In addition to being intuitively appealing, the fact that fear
of reprisal does effect the public attitude about cooperating with
police has bheen found in opinion sur‘veys1 and is supported by at
least one law enforcement official.

This approach does not include those merely fined or
placed on probation as released criminals. Perhaps they should be
incorporated. Since there are no data to support the relative merits
of the two positions or the absolute levels chosen, either approach
could be selected.

PCOOPM 1

Opinion surveys have also indicated that the most
significant factors in public cooperation was the feeling that nothing
could be done, 3 This effect is incorporated by relating

PCOOPM 1 to the probability of arrest as shown in figure 26. As

1 P

Albert D. Biderman, etal., Report on a Pilot Study in the District

of Columbia on Victimization and Attitudes Toward Law Enforcement,
(Washington D.C.: U.S. Governemt Printing Office, 1967), pp.153-60.

2 Personal interview with Superintendent William Taylor, Jan. 14,
1972.

3 Albert D. Biderman, et al., Report on a Pilot Study in the District of
Columbia on Victimization and Attitudes Toward Law Enforcement,
pp. 153-60.
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illustrated, when the probability of arrest is high, public coopera-
tion is also at a maximum and vice versa.

After the probability of arrest changes, there is some time
required for the public to appreciate the change and begin to adjust
their behavior accordingly. Thislag is incorporated by averaging (or
smoothing) both the crime and arrest —rates for one year before
determining the arrest probability.

PCOCPM 2

The public cooperation multiplier (PCOOPM 2) is included
to incorporate the effect of the public's perception of the extent and
magnitude of the crime problem on their cooperationand thisis done
by relating public cooperation to the actual crime rate per 100, 000
population as shown in figure 27.

Public opinion surveys done for the President's Crime
Commission indicate that one of the aspects of public cooperation is
their perception of the effectiveness of the law enforcement system.
There are several ways the public's detefmination of effectiveness
could be approached. PCOOPM2 incorporates two concepts. At low
crime rates, there will be little concern about the problem and the
tendency to 'not get involved'" will dominate. As a result, public
cooperation will be low. If the crime rate increases, concern about

Lpid.
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the problem will raise the level of cooperation (and POLEFF).
However, if the crime rate continues to increase, the public will
begin to feel that law enforcement is not effective and their co-
operation will begin to decrease.

The perception will not respond immediately to a change in
the crime rate. To provide a delay, the crime rate is averaged
over a one year period.

Total crime rate has been used instead of the more available
reported crime rate because informal communications with the
community will result in a good understanding of the situation with-
out reliance on the vearly reported statistics.

The percentage of actual crime that is reported will also
affect police effectiveness. Since this percentage relies completely
on the public, this investigation has not attempted to separate it
from the public cooperation terms already incorporated.

Another factor that affects the public cooperation is the way
individuals are required to be involved with the police and the courts.
This factor is related to the personal sacrifice involved (inconvenience
and financial) if trials are delayed and finally ended with probation
or with a trivial (to the witness or victim) sentence. With the
exception of the probation and sentence question, this area is not

related to the variables in the present CJS description. For example,
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it should be possible to operate the courts to meet the citizens
needs regardless of the backlog or the arrest rate. Therefore,

this effect has not been included explicitly. Its influence can be
investigated by incorporating the necessary additional costs (if

any) into the court costs and adjusting the police effectiveness
scaling multiplier the desired amount or by adding another variable.
POLICEM

The police effectiveness multiplier (POLICEM) is used to
include the effect of changing the number of police. This is done
by relating the police effectiveness multiplier to the ratio of police
to the population as shown in figure 28.

When there are no police, it is evident that the police
effectiveness will be zero. As police are increased, police
effectiveness should increase. This will cause an increase in the
arrest rate. However, there is obviously a point where adding
more police does not result in a proportionate rise in the arrest
rate. At the limit, if 90% of the population are police, it is very
unlikely that increasing the police to population ratio 5 per cent
would result in an equivalent rise in the arrest rate.

The author was not able to obtain data to establish the
quantitative relationship required for the model. As a result,

figure 28 represents the authors estimate. The rationale used is
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that (1) the police effectiveness (and arrest rate) should be
approximately one under initial conditions, (2) the effectiveness
sk ~uld decrease to zero when there are no police, and (3) the
effectiveness should peak at twice the initial level with a fourfold
increase in the police to population ratio.

Summary of Model Considerations

The entire structure and operation of the actual criminal
justice system is based on a set of assumptions about how the system
is interrelated and what factors influence the attractiveness of crime
and the police effectiveness. However, these are not explicitly
defined and are not confirmed either by general informed opinion
or research.

Since these factors are essential for the development of a
model of the entire CJS operation (and understanding without an
explicit model), they have been estimated by the author. The
general trends of the relationships are in agreement with active
participants in the criminal system and with the literature.

With regard to the actual numerical values of the relation-
ships, there are two factors to consider:

a. Are they relatively consistent with respect to each other?

For example, is it reasonable (or correct) to state

that a one year effective average sentence has a
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greater (or lesser) deterrent effect than releasing
207 of those arrested back to the community?

b. Are the magnitudes of the relationships correct?

Since there are no data, it is left to the reader to judge the
validity of the magnitude of the factors used. Alternatives can be
casily evaluated for their influence on system behavior. The values
chosen do appear to give results which are consistent with actual

observations.
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CHAPTER V

RECOMMENDATIONS FOR ADDITIONAL STUDY

The model described in previous chapters is an initial
attempt to provide a quantative description of the gross behavior of
the entire system of crime and punishment. In developing the model,
several areas appeared that could be studied that would improve its
representation of the world. These are outlined in the following
paragraphs.

Critical areas are the representations of the attractiveness
of crime and police effectiveness. Without adequate understanding
in these areas, there is little to be gained by increasing the
complexity of the system description.

The actual crime rates of various populations and their rate
of return to the non-criminal population can have significant influ-
ences on the choice of the best policies.

An approach to improving knowledge on the above factors in
a reasonable time frame could be to:

a. Develop a consensus of the experts in the field and
initiate planning and action based on that opinion.
b. In parallel with the development of the consensus,

extract as much information as possible from the
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statistics available.
c. Develop controlled experiments that will provide
the required data.

Many arguments can be made against the experimental
approach. Typically they are that:

1. Tt is not ethical, moral or fair,
9. It will take too long and be too expensive.

The counterpoint is that, rather than experimenting with
relatively small controlled groups, every policy or law change is
imposing an uncontrolled experiment on the entire population. In
addition, these experiments are not usually designed or implemented
in a manner that will provide the maximum amount of useful informa-
tion at the lowest possible cost.

Overall model changes that might improve the understanding
of the complete criminal justice system would be:

a. Separate the various types of crime. A useful
first step might be to specifically identify "white
collar' crime due to differences in the people,
probability of arrest, etc.

b. Classify offenders by age.

c. Incorporate economic factors into the determination of
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of attractiveness of crime. (This was not done for
this model due to the conflicting nature of the data
regarding how economic conditions influence the
attractiveness of crime. 1,2

d. Incorporate feedback into the recidivism rates for
all classes of people in addition to the existing feed-
back for ex-convicts and parolees. This could be
based on probation officer case load if meaning-
ful relationships could be found.

e. Extend the model to include the potential effects of
early (high school or younger) counseling and train-
ing programs.

f. Extend the model to incorporate the influence and
costs of the welfare system as it relates to crime.

Before an effort is made to separate the types of crime and

to classify by age, the question should be addressed of whether or

not System Dynamics and the resulting deterministic model is the

1Cressey and Ward, Delinquency, Crime and Social Process
pp- 388-403, 520

2Marshall B. Chinard, Sociology of the Deviant Behavior (New York:
Rinehart & Company, Inc., 1957), pp. 113-14.
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best approach for the results desired. In the author's opinion, the
inherent ease of understanding of a System Dynamics model and
the present lack of detailed knowledge about the criminal justice
system characteristics make the deterministic approach very
useful.

The present lack of data availability regarding the operational
parameters of the criminal justice system is a serious handicap.
The author strongly recommends additional study to define re-

quirements and the development of an effective data bank.
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CHAPTER VI

SUMMARY AND CONCLUSIONS

Summary

A great deal has been said and written regarding morality
and justice in the criminal jwstice system. The author makes no
attempt to enter these areas. The approach is to reduce the CJS
performance measurement to a dollar cost to the public. If other
criteria are considered to be more appropriate, they could also be
included in future work.

In evaluating the results and selecting "good'" approaches to
inprovements to the criminal justice system, many considerations
other than dollar costs must be included. However, in making
selections, an explicit model -- such as the one described in this
thesis -- can provide a better assesment of the probable consequences
of any actions than present approaches.

A valid criticism of the approach taken is that it does not
consider the special circumstances of each individual. But, laws
and codes are legislated to apply to the population as a whole and
arc based on assumptions about the behavior of "the average citizen."
Therefore, it should also be reasonable to model the system

behavior based on assumptions and models of aggregate behavior.
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To not model is to infer that we know enough to legislate attempts
to control people but that we do not understand the forces affecting
them well enough to attempt a description.

Conclusions

System Dynamics applicd to the criminal justice system
forces additional insight into the interrelated factors that influence
the behavior of the entire system. In addition, the System Dynamics
model developed provides the capacity to evaluate the consistency
of presently held beliefs and the probable long term effects of
policy changes.

If the descriptive model of Appendix A correctly represents
the dynamics of the real world, there are system changes that
could significantly lower the dollar and social costs of crime with-

out resorting to more police and/or more repression.
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APPENDIX A

CRIMINAL JUSTICE SYSTEM DYNAMIC MODEL



ATTRACT

AJC . K=SCMAOC
PCM.K+AKPR
AuC -

SCMAUL -

CBM
SLM
PPROBM
RCKRM
FCRM
PCHM
ARPRUBM~-
ACHG -

CBM.K=TABHL(

CB"‘.Q,LIIUI
CBM -
caT -

CTBLYRS-

SLM.K=TABHL (
SLT=2/.44/04
SLM -
SLT -
EAVESEN~-

PPRUBM.k=TAB
PPRUBMT=10/6
PPRUBM -
PPRUBMT -
PROBPON-

PRIBPSN.K=10
PRUBPSN-

SPSNIN -
SMTCR -
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CPIME-P CRIM JSTICE SYSTEM DYNAMIC MQODEL 4/18/72

IVENESS OF CRYME MULTIPLIER

S (CBM K +SLM KXPPROBY K+PCRM K¢FCRM K+ s A
ORAM K1+ STYEP(ACHG,1)
ATTRACTIVENESS OF CRIME {MULTIPLIER FOR
CRIME RATES)
SCALING MULTIPLIER FOP ATTRACTIVENESS OF
CRIME
COURT BACKLNG MULTIPLIER
SENTENCE LENGTH MULTIPLTIER
PRISON PROBABILITY MULTIPLIER
PELEASED CRIMINAL PATIO MULTIPLIER
FREED CRIMINAL RATIO MULTIPLIER USED IN ANC
PRISON CONDITINN MULTIPLIER USED IN AQC
ARREST PRCRABILITY MULTIPLIER FQR AOC
ATTRACTIVENESS NF CRIME CHANGE

CBT yCTRLYRS oK90y o810 2) 2y A
5/1.35"..4’ 201’ T
COURT BACKLOG MULTIPLEIER

CCURT BACKLAG MULTIPLIFR TABLE

CNURT RACKLNAG IN YEARS

SLToEAVFSEN.K0459¢%) 3, A
/.36/.32/.3/.28/.26/‘2#/.22/.2 3.1y T
SENTENCE LENGTH MULTIPLIER

SFMTEMCF LENGTH MULTIPLIER TABLE

EEFECTIVE AVEPAGE SENTENCE (YRS)

HL (P PRORMT o PRORP SN K40y S9e5) 4y A
.5/3.6/2.5/1-7/1.l/.B/.él.S/.k/.3 491y T
PRISON PROBABILITY MULTIPLIER
PR ISNN PRNBAMILITY MULTIPLIER TABLE
PROBARILITY OF GNING TO PRISON FOR EACH
CRIME

0*SPSNIN K/ SMTCP K 5y A
PRABARTLITY NF GAING YN PRISOM FOR EACH
CR IME
SMOOTHED PRISON INPUT {PENPLE/YR}
SMODTHED TNTAL CPIME PATE (CRIMES/YR}
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CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MODEL 4/18/72

SPSNIN-K=(1-CGNPER-CGHRCR)#SHCON_J.K+(l-GPJPBR- 6, A
GPJRCR!*SMGDJR.KO(l-CHOBPBR-CHOBRCRI‘S“CHQBR.Kf
(1-GPBPBR=GPRRCR)*SMGPAR K

SPSNIN - SMOOTHED PRISOM INPUT {PEDPLE/YR)

CONPBR - CCONVICTED FROM JAIL TO PROBATION RATIO

CONRCR - FANVICTED FPOM JAIL 7O RELEASED CRIMINAL
RATIN (FIMES, ETC.)

SMCUN_J= SMOJITHED CONVICTION FPCM JAIL RATE (PEDPLE/
YR)

GPJPBR - GUILTY PLEA FRNM JAIL TO PROBATINN RATIO

GPJRCR = GUILTY PLEA ©ROM JAIL 70 RELEASED CRIM
RATIO (FINES, ETC,.!

SMGPJR - SMONTHED GUILTY PLEA FRPOM JAIL RATE

CWOBPBR- CONVICTFD WHILE ON BAIL TO PROBATICN RATIC

CWOBRCR- COMVICTED WHILE ON BAIL TO REL CRIM RATIO
(FINES, ETC.)

SMCWUBR= SMNOTHED CONVICTEND WHILE ON BAIL RATE

GPBPBR - GUILYY PLEA FROM BAIL TO PRUBAT ION RATIO

GPBRCR - GUILTY PLEA WHILE 7N PAIL TO REL CRIM RATIO
(FINES, ETC.)

SMGPBR - SMONTHED GUTILTY PLEA WHILE ON BAIL RATE

SMCWUBR«K=SMOOTH(CWNBR . JK; CRSMT ] T A
SMCWUBR- SMNOTHED CONVICTED WHILE ON BAIL RATE
CWUBR - CONVICTED WHILF ON BAIL RATE

CRSMT - CRIME RATE SMOOTHIMG TIME (YRS)
SMGPBR K=SMUNTH (GPBR . JK, CRSMT) Ry A
SMUPBR — SMCOTHED GUILTY PLEA WHILE CN BAIL RATE
GPBR - GUILTY PLEA WHILE NM BRAIL RATE
CRSMT — CRIME RATE SMOOTHING TIME (YRS)
AVESEN.K=ASEN+STEP{ASENC,.01) Q, A
AVESEN - AVERAGE SENTENCE G'VEM BY THE COURT (YRS)
ASEN - AVEPAGE PRISON SENTENCE GIVEN BY THE CCURTS
(YRS)
RLAM.K=TABLE{RCRT4RCReK40sly.l) 10, A
RCRT=ol/e2/ &/ eT7/1/2/4/7/9/710/10 10.1, 7
RCRM — PELEASED CRIMIMAL PATID MULTIPLIER
RCR — PFLEASED CRIMIMAL TN ARRESTED CRIMINAL

RATIN
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CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MCDEL 4/18/72

RIR «K=(SMCCRR, K+ {SMPTPR,K+SARTNRR,K)*SMAR, K¢ 11, A
{ CONPBR+CONRCR } #SMCON_J K+ (GPIRCR+GPIPRR } *
SMGPJR.K) /SMAR K
RCR = RELEASED CRIMIMAL TO APRESTED CRIMINAL
RATIN
SMCCRR = SMOOTHED CAURT CRIMINAL RELEASE RATE
SMPTRR = SMONTHED PRETPTAL RELEASE RATIO
SARTOBR= SMONTHED ARRESY Y9 RBAI{ RATIO
SMAR - SMCOTHED ARREST RATE
CUNPBR = CONVICTED FROM JAIL TDO PROBATION RATIC
CJUNRCR = CONVICTED FRNOM JAI!L 7O RELEASED CRIMINAL
PATIN (FINES, ETC.)
SMCON_J= SMOOTHED CONVICTION FROM JAIL RATE (PEOPLE/
YR}
GPJRCR = GUILTY PLEA FROM JAIL TO RELEASED CRIM
RATIO (FINES, ETC,)
GPJPBR - GUILTY PLEA FRNM JAIL TO PROBATICN RATIN
SMGPJR = SMOOTHED GUILTY PLEA FPOM JAIL PRATE

ARPR(OBM K=TARLE { ARPMT, ARPRNB,Ky 0,100, 10) 12, A
ARPROBM~- ARREST PRNBASILITY MULTIPLIER FOR AOC
ARPMT - ARREST PROBAAILTTY MULTIPLIZR TABLE
ARPRUB - ARREST PROBABILITY FOP THE AVERAGE
POPUL AT ION
ARPROB.K=100%SMAR K/ SMTCR K 13, A
ARPMT=10/1e5/.75/¢657/635/43/62/.15/41/.05/0 12.1, T
ARPRUB = ARREST PRCBABRILITY FNP THE AVERAGE
POPULATION
SMAR - SMOCTHED ARREST RATE
SMTCR = SMNOTHED TNTAL CRIME PATE (CRIMES/YR)
ARPMT = ARREST PRCBABILITY MULYIPLIER TABLE
SMP TRRo. K=SMONTH{PTRRR, JKyPDELAY) 14, A
SMPTRR = SMOOTHED PRETRTAL RELEASE RATIO
PTRRR - PTRR RATE USED TO AVEPAGE PTRR

PDELAY - TIME DELAY T2 CHANGE PERCEIVED
ATTRACTIVENESS NDF CRIME (YRS)

SMCON_JeK=SMOOTH(CON_JR. JK,PDELAY) 15, A
SMCON_J- SMOOTHED CONVICTION FPCM JAIL RATE (PEOPLE/
YR)

CUN_JR = CONVICTED FROM JATIL RATE
PDELAY - TIME DELAY YO CHAMGE PERCEIVED
ATTRACTIVENESS 7F CRIME (YRS}

PTRRR.KL=PTRR.K 16+ R
PTRRR - PTRR RATE USED TO AVERAGE PTRR
PTRR - PRETRIAL RELEASE RATIND
SARTOBR.K=SMONTH{ARTBRR, JK, PDEL AY) 17, A

SARTOBR- SMOOTVHED ARPESY TO ARAIL RATIO

ARTBRR - RATE USED T9Q AVEPAGE APTCER

PDELAY - TIME DELAY TN CHANGFE PERCEIVED
ATYRACTIVEMESS Of CPIME (YRS)
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CRIME-P CPIM JUSTICE SYSTEM DYNAMIC MODEL 4/18/72
ARTBRR.KL=AKTNRR, K 18, ®

ARTBKR - RATF USEN TO AVERAGE APTORR
ARTOUBR - APREST TO BAIL RATIN

SUYLCRR.K=SMUNTH{CCPR 4JKyPDELAY) 19, A
SMCCRR = SMOOTHED COURT CRIMINAL RELEASE RATE
CCLRR = COURT CPIMINAL RELEASE RATE (NOT GUILTY
DECISIONS)

PDELAY - TIME DELAY TN CHANGE PERCEIVED
ATTPACTIVENESS 2F CRIME (YRS)

SMAR «K=SMUUTH{ AR, JK, PDELAY) 20, A
SMAR = SMOQOTHED ARPESYT RATE
AR = ARREST RATE

POELAY - TIME DELAY ¥) CHANGE PERCEIVED
ATTPACTIVENESS OF CRIME (YRS)

SMGPJR. K=SMUOTH(GPJR . JK, PDELAY) 21, A
SMGPJR = SMONTHED GUILTY PLEA FPOM JAIL RATE
GPJK = GUILTY PLEA FPROM JAIL PATE

PDELAY - TIME DELAY Y0 CHAMGE PERCEIVED
ATTRACTIVENESS NF CRIME (YRS)

FLRKMK=TABHL{FCRT,FCR.KyNy:s25¢40D5) 225 A
FLRT=0/1/2.5/3.5/4.5/5 22.1, T
FCRM ~ FPEED CRIMIMAL RATIO MULTIPLIER USED IN ACC
FCRT — FREED CRIMINAL RATYOD TABLE

FCR - FREED CRIMINAL RATIN

FCReK=(TFCRIM.K4RCo K+ROBK+PRCB K}/ (NCP,K+UNEX K + 23, A
EMEXC .K+LPROR (K4+PARDLE K+CPAR ,K)
FCR - FREED CRIMINAL RATID

TFCRIM = TNTAL FREE CPIMINALS
RC ~ RFELEASED CRIMIMAL
RJB - PELEASED ON BAIL (PEOPLE) AND NOT BECOMF
FCRIM
PRuB = NUMBER ON PROBATIOM NOT RETURNED TC FCRIM
NCP = NON CRIMINAL POPULATIOM
UNEX = UNEMPLOYED EXCONVICTS
EMCXC - EMPLOYED EXCONVICTS THAT HAVE NOT BECOME
FREE CRIMINALS
CPRUB - NUMBER COMPLETED PPOBATION AND NOT RETURNED
TO FCRIM MR MNCP
PARULE =~ NUMBER NF PENPLE NN PARNLE THAT HAVE NOT
BECOME FCPRIMINALS
CPAK - COMPLETED PAROLE BUT MNT RETURNED T0 BE
FCRIM OR NON CRIMINALS
PlM.K=TABHL(PCMT,PRISCON.K,0,10600, 2000) 244 A
PCMT=,5/1/1.25/1.5/1.75/2 26.1, 7
PCM = PRISON CCNDITION MULTIPLIER USED IN AQC
PCMT = PRISON CONDITION MULTYPLIER TABLE

PRISCUN- PRISON CONDITION MEASUPED BY DOLLARS SPENT
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CPTME-P CRIM JUSTICE SYSTEM DYNAMIC MODEL 4/18/72

PRI SCUN.K=( (RHPCOST=PRISCAP) /PRISOM K }¢MPCOST

25, A

PRISCUN= PRISON CONDITION MEASUPED RY DOLLARS SPENT
RHPCUST= PEHARILITATION £DST PEP PRISONER INM PRISON

($/PRISNNER)
PRISLaP= PRISON NOMINAL CAPACITY (PENPLE)

PRISUN = PRISNN PNPULATION (LIMITED TO B NON ZERO)
MPLLST = MARGINAL PRISNY COST ($/ACTUAL PRISCNER) -

FO0OD, ETC.
EFFECTIVENESS DF NEWS MEDIA MULTIPLIER

NEwSM.K=NRRA_M, KX*COVERM.K
NEWSM = EFFECTIVEMESS OF MEWS MEDIA MULTIPLIER
NRRA_M = NEWS PEPDRTING 2ATIN MIILTIPLIER
CUVERM — NEWS COVERAGE MULTIPLIER

MNRRA_MoK=TADBHL { NRRAT {NRRATIN Ky 0y34 .5}
NRRA_M - NEWS REPCRTING RATIO MULTIPLIER
NRKAT - MEWS REPORTIMNG RATIO TABLE
NRRATIU=~ NFWS REPCOTING RATIO

NRARATIUK=NRCONST
NhkRAT=,8/.817.82/.83/.84/,85/.855
NRRATIUL- MEWS REPORTING RATIO
NRCUNST~- MEWS REPORTING RATID CCNSTANT
NRRAT = MEWS REPDRTING RATTIN TABLE

COVERM.K=TABHL{COAVERMT yNCIVER K092y 04)
CUVERMT=1,1971.2/1.21/1.23/1.24/1.25
CUVERM = NEWS COVERAGE MULTIPLIFR
CUOVERMT= CNVERAGE MULYT TARLF
NCUVEK - MEWS COVERAGE PERCENT

NLIVERK=TABHL{MCOVERT ,RCRRATF,. ¥ ¢0,£000, 2000}
NCUVERT=0/e5/.9/1

NCUVER = MEWS COVERAGE PZRCENT

NCGVERT= MEWS COVERAGE VARLE

264 A

7?7y A

28,4 A
2B.10 T

29, A
29.1s T

30, A
30029 T
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TUTAL CRIME RATE CALCULATION

SMTCReK=SMUKCCR (K+SMEXCCRK+SMFNCR,K+SMRCCR.K ¢+ 31, A
SMRUBCRK+SPARCR,K+SPRNACR .K+SCPBCR.K+SMFCMCR. K+
SMFNOCR.K+SCPARCR K

SMTCR - SMOOTHED TOTAL CRIME PATE (CRIMES/YR)
SMUXCCR= SMOOTHED UNEMPLNYED EXCONVICT CRIME RATE

(CRIMES/Y?)

SMEXCCR= SMOOTHED EMPLOYED EXCNMVICT CRIME RATE
(CRIMES/YR)

SMFOCR - SMOOTHED FIPST OFFENSE CRIME RATE (PEDPLE/
YR)

SMRCCR - SMONTHED RELSASED CRIMINAL CRIME RATE
(PENPLE/YR)

SMRUBCR- SMONTHED RELEASED ON BAIL CRIME RATE (CR/
YR)

SPARCR - SMOOTHED PAROLEN CRIMINALS CRIME RATE
(CRIMES/YR)

SPRUBCR— SMOOTHED CRIMINAL ON PPOBATION CRIME RATE
{PEOPLE/YR)

SCPBCR = SMNOTHED CRIM WHO HAVE COMPLETED PROBATION
CR RATE (PTOPLE/YR)

SMFCMCR- SMNOTHEN FREF CRIMINAL CRIME RATE (CR/YR)

SMFNUCR— SMOOTHED FREE NEW OFFEMDER CRIME RATE (CR/

YR}
SCPAKRCR- SMONTHED COMPLETED PRCRATION CRIME RATE
(CRIMES/YR)
SLPARCR.K=SMOOTH(CPARCR . JK,CRSMT) 32, A
SCPARCR~- SMONTHED COMPLETED PROBATION CRIME RATE
(CRIMES/YR)

CPAKCR - COMPLETED PAROLE CRIME RATE
CRSMT - CRIME RATE SMOOTHING TIME (YRS)

SMFNUCR «K=SMOOTH (FNOCP , JK,CRSMT 33, A
SMFNOCR- SMOOTHED FREE NFEW OFFENUER CRIME RATE (CR/
YR}

FNUCR - FREE NEW OFFNEDER CRIME RATE (CR/YR)
CRSMT = CRIME RATE SMODTHIMG TIME (YRS}

FNJCRKL=(SCR/100000)*FNOCRM*ATGCD.K*¥FNO.K®*ARPNOM.K 34, P
ARPNOT=142/7115/1405/17497e75/065/055/45/45 34.1, T
FNOCK =~ FREE NEW OFFMEDER CRIME RATE (CR/YR)
SCR - STANDARD CRIME RATE (CPIMES PER YR/100,000

POPUL AT IOM)
FNOCRM - FREE NEW OFFENDER CRIME RATE MULTIPLIER
AOCV - ATTRACTIVENESS IF CRIME DELAYED
FNu - FREE NEW OFFENDERS (HAVE ESSENTIALLY NEVER

BEEN ARRESTED)

ARPNOM - ARREST PROBABILITY FOP NEW DFFENDERS
MULTIPLIER
ARPNOT - ARREST PROBARILITY FREE NEW OFFENDERS TABLE

e,
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ARPNOJK=100*SMFNOARK/ {SMFOCR,K+SMFMOCR,K) 35,
ARPNuU = APREST PROBARILITY FREE NEW OFFENDERS (%)
SMFNUAR- SMONTHED FREE NEW OFFEMDERS ARREST RATE

(PECPLE/YR)
SMFUCR - SMOOTHED FIRST OFFENSE CRIME RATE (PEOPLE/

YR)
SMFENUCK- SMOOTHED FREE MNEW OFFEMDER CRIME RATE (CR/
YR}
SMF NOAR«K=SMODOTH{FNOAR ,JK,CPSMT) 36,
SMFNUAR- SMOOTHED FREE MEW OFFEMDERS ARREST RATE
(PEOPLE/YR})

FNUAR - FREE NEW OFFENDER ARREST RATE (PEOPLE/YR)
CRSMT =~ CRIME RATE SMOOTHING TIME (YRS)

FNOARCKL=PULEFF ,K*FNNPEMRENQ ,K 37,
FNUAR FREE NEW DFFENDER ARREST KATE (PEOPLE/YR)
POLcFF - POLICE EFFECTIVENESS MULTIPLIER
FNUPEM - FREE NEW DFFENDFRS POLICE EFFECTIVENESS

MULTIPLIEP

FNG - FREE MCW OFFENDERS (HAVE FESSENTIALLY NEVER
REEN ARFESTED)
SMYUXCCR «K=SMOOTHIUXCCR ,JK,CPSMT ) 38,
SMUXCCR= SMOOTHED UNEMPLOYED EXCONVICT CRIME RATE
(CRIMES/YR)
UXCCR = UNEMPLOYED EXCONVICT CPIME RATE

CRSMT - CRIME RATE SMOCTHIMNG TIME (YRS)

SMEACCR K=SMOOTH({EXCCR.JK,LCRSMT) 39,
SMEXCCR- SHMOOTHED EMPLOYED EXCOMVICT CRIME RATE
(CRIMES/YR)

EXCCR —~ EMPLOYED EXCONVICT CRIME RATE
CRSMT - CRIME RATE SMODTHING TIME (YRS)

SPARCR.K=SMOOTH [PAPCR,JK,CRSNT ) 40,
SPARCR = SMOOTHED PARODLED CRIMIMALS CRIME RATE
(CRIMES/YP)
PARCR - PEOPLE ON PAROLE CRIME RATE
CRSMT - CRIME RATE SMCOTHIMNG TIME (YRS)

SMFOCRK=5MUOTH(FOCR.JK 4o CRSMT) 41,
SMFOCR - SMOQTHED FIRST NFFENSE CRIME RATE (PEOPLE/
YR)
FuCk - FIRST OFFENSE CRIME RATE

CRSMT - CRIME PATE SMOTTHING TIME (YRS)

ARPNOM. K=TABHL { ARPMOT o ARPND eK92 5425525 42,
ARPNUM - ARREST PRNMBABILITY FOF NEW OFFENCERS
MULTIPLIER
ARPNJT = ARREST PRORABIL ITY FREC NEW OFFENDERS TABLE
ARPNU - APREST PROBRABILITY FRFE NEW OFFENDERS (%)
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SMRCCR.K=SMUNTH(RCCR,JKyCPSMT) 43,
SMRCCR - SMOOTHED RELEASED CRIMINAL CRIME RATE
(PEOPLE/YR)
RCCR — RELEASED CRIMINAL CRIME RATE (CR/YR)
CRSMT - CRIME RATE SMOOTHINSG TIME (YRS)

SPRUBCR.K=SMOOTH(PROBCR, JKy CRSMT) b4boy
SPROBCR- SMOOTHEN CRIMINAL ON PPOBATION CRIME RATE
(PEOPLE/YP)
PRGBCR - CRIME RATE 0OF THOSE OM PRCBATICN THAT HAVE
NOT BECOME FCRIM
CRSMT - CRIME RATE SMONTHING TIME (YRS)

SCPBLR «K=SMUNTH({CPBCR . JK,CRSMT) 45,
SCPBCR - SMODTHED CRIM WHZ HAVE CCMPLETED PRNBATION
CR RATE (PETPLE/YR)
CPBCR - CCOMPLETED PROBATIOM CPIME RATE
CRSMT - CRIME RATE SMONTHIMNG TIME (YRS)

FCMCRKL=(FCRIMK=DNPFADKI*AQCD (KXSCR* 1E=5% 46,
FCRIMMX+35DACCR=DIPEAD K
FCMCR - FREE CRIMINAL CRIME RATE (CR/YR)
FCRIM = FREE CRIMINALS (INCLUDING DOPE ARDICTS)
DUPEAD - NUMRER OF DfAPE ADDTYCTS (PECPLE)
AUCD - ATTRACTIVENESS NF CRIME DELAYSED
SCR - STAMDARD CRTME RATE (CPIMES PER YR/100,000
POPULATION)
FUKIMMX- FREE CRIMINAL CRIME RATE MULTIPLIER

SUWDCK - STANDARD DOPE ANPICT CPIME RATE (CRIMES/YR)

UJPEAD<K=DUPEA 47,
DUPEAD - NUMRER OF DOPE ADDICTS (PEOPLE)
DUPEA - TRTAL MUMPER OF DNPE APDICTS IN THE SYSTEM

THAT ARE FREE

SMFCMCK,K=5MNITH(FCMCR ¢ JK, CRSMT) 48,
SMFCMLR=- SMNOTHEN FREE CPIMINAL CRIME RATE (CR/YR)
FCMCR - FREE CRIMINAL CRIME PATE (CR/YR)

CROSMT - CRIME RATE SMONTHI#MG TIME (YRS)
SMRKUBCR.K=SMOOTHIRNBCP . JKy CRSMT ) 49,
SMRUBCK- SMOOTHED RELEASED NN PAIL CRIME RATE (CR/
YR) .
RUBCR - RELEASED OM BAIL CPIME RATE
CRSMT - CRIME RATE SMOINTHIMG TIME (YRS)
SMCRRATA=SMTCR K/ (QUTPOP ,K/100000) 50,

SMCRKRAT- SMOOTHED CRIME RATIO (CRIMES PER YEAR PER
100,000 POPHLATION)

SMTCh - SMOOTHED TODTAL CRIME RATE (CRIMES/YR)

QUTPOP - PPPULATION OUTSIDE JAIL OR PRISON

RCRRATE K=K EPRA + KESMCRRAT ,K Sl
RcPRA - CRIME REPNRYING RATIO (PERCENT OF TOTAL
CRIMES THAT ARE REPTD)
SMCRRAT- SMNDOTHED CRIME RATIO (CRIMES PER YEAR PER
100,000 POPULATION)

X
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POLICE EFFECTIVENRESS ®uLTIPLIER

PJLEFF.K=FCRIMM.K*POL!CEN.K*(PCODPH.K*PCODPHI.KO 529 A
PCOOPM2.K ) *TR I ALRM ,K*SCMPEFF
PULEFF - POLICE EFFECTIVENESS MULTIPLIER
FCRIMM - FREE CRIMINAL MULTIPLIER
POLICEM- POLICE MULTIPLIER TN ACCOUNT FOR POLICE/
PNPULATION RATID
PCUUPM - PUBRLIC CONPERATION MULTIPLIER AS EFFECTED
AY RELEASED CRIMINALS
PCOUPML~ PUBLIC COOPERATION MULTIPLIER FOR
EFFECTIVENESS OF THE POLICE
PCUUPM2- EFFECT OF THE ACTUAL CP. RATE ON PUBLICE
CONPERATION
TRIALRM- TRIAL RATE MULTIPLIER {ACCOUNTS FOR POLICE
TIME IN TRIALS)
SCMPEFF=- SCALING MULTIPLIER FOR POLICE EFFECTIVENESS

FCRlMH.K=TABHL(FCRIMT.FCR!NR.K.O;bO.10' 53, A
FCRIMM - FREE CRIMINAL MULTIPLIER
FCRIMR - FREE CRIMINAL TO POLICE RATIO

FCRIMR.K=TFCRIM K/POLICE S4,y A
FCR[HT=1.3/1.1611.041.95I.89l.87/.86 S4aly T
FCRIMR .- FREE CRIMINAL TO POLICE RATIO
T=CRIM - TOTAL FREE CRIMINALS
poOLICE - NUMBER OF PAOLICE WITHIM THE SYSTEM ROUNDRY

PuLlCEM.K=TABHL(P0LICET»°0LR.K90.B.II 554 A
PULICEM- POLICE MULTIPLIER YO ACCOUNT FOR POLICE/
POPULATICON RATIO
POLICET- POLICE MULTIPLYER TABLE
POLR - PNLICE RATIO TN TOTAL POPULATIO
(POLICEZ1000 POPULATION)

PILR.K=PULICE/(OUTPOP.K/1000) 56, A
P;LICET=0/.5/1/1.3/1.5/1.7/!.85/1.°4/2 56ely T
PJOLR — POLICE RATIO TN TNTAL POPULATIO

{PALICE/1000 POPULATION)
PULICE - MUMBER 0OF POLICE WITHIMN THE SYSTEM BOUNDRY
QUTPJP = POPULATINN NUTSIDE JATL OR PRISON
POLICET- PNLICE MULTIPLIER TABLE

PLUUPM.K=TABLE(PCODPMT.RCRD.KaOol.Zo.Zl STy A
PCULPM - PUBLIC CONPERATION MUl TIPLTIER AS EFFECTED
BY RELEASED CRIMINALS
PCUOPMT—- PUBLIC COOPTRATION MULTIPLIES TABLE

RCRD.K=DLINF3(R€R.KpPDELAY\ ‘ S8y A
P:‘JUPMT='..5,1.35I1025’05,.45,-3/t3 58.10 T
RCR - RELEASED CRIMIMAL 7O APRESTED CRIMINAL
RATIO

POELAY - TiME OELAY TO CHANGE PERCEIVED
ATTRACTIVENESS OF CRIME (YRS)
PCCGGPMT— PUBLIC COCPERATION MULTIPLIER TABLE
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W

PLIUPML . K=TABLE (PCOCPT]1,ARPRNA ., K ,0,60,10) 59, A
PLOOPTLI=¢52/¢64/1.03/2.,06/3,09/3.,R7/4.13 591y T
PCUGPMLl~- PUBLIC COOPERATINAM MULTIPLIER FNR
EFFECTIVENESS NF THE POLICE
PCOUPTL- TABLE RELATING PCNOPM]1 TN PRONBABILITY OF

ARREST
ARPKRUB = ARREST PROBABILITY FOP THE AVERAGE
POPULATICON
REPRA .K=REPR 60, A
REPRA = CRIME REPORTING RATIO (PERCENT OF TNTAL
CRIMES THAT ARE PEPTD)

REPR - CRIME REPCRTING RATIC (REPORTED/ACTUAL)
PCIOPM2.K=TABHL (PCONPT2,CPRPATID.Ky0440000,4000) 61y A
PCOUPM2~- EFFECT OF THE ACTUAL CP RATF ON PUBLICE

COOPERATION

CRRATIU- CRIME TO PCPULATIOM RATIC {CR/100,
000POPULATION)

CRRATIL.K=SMTCR.K/(QUTPCP.K/100000) 62, A
PLLUUPT2=45/ 055/ 065/ e¢75/1.4/1e5/1.5/1.5/104/1.2/.8 62,14 T
CRKATIO- CRIME TO POPULATIOM RATIO (CR/100,
O0OPOPULATION)
SMTCR - SHDNTHED TOTAL CRIME PATE (CRIMES/YR)
QUTPLP — POPULATION QUTSIDE JAIL OR PRISON

Tkl ALRM K=F IFGE (PERTCC K PERTTR ,KySMTRR Ky CTCAP) 63, A
TRIALRM- TRIAL RATE MULTIPLIER (ACCOUNTS FOR PCLICE
TIME IN TRIALS)

PERTCC - POLICE EFFECTIVEMESS t TMITED BY COURY
CAPACITY
PERTTR = PNLICE EFFECTIVEMESS PELATED TO ACTUAL
TRIAL RATF
SMTRR = SMONTHED TRIAL RATE
CTCAP = COURT CAPACITY (TRIALS/YR)
PERTCC.K=((365%¥POLICE)-CTCAP)/{365*PILICE) 64, A
PERTCC - POLICE EFFECTIVENESS LIMITED BY COURT

CAPACITY
PULiCE - NUMBER OF PNLICE WITHIM THE SYSTEM BOUNDRY
CTCAP = COURT CAPACITY (TRIALS/YR)

PERTTR.K=((365*POLICE|-SMTRR;K!/(365*POLICE) 65, A
PERTTR - POLICE EFFECTIVENESS PELATED TO ACTUAL
TRIAL RATE

POLICE - NUMBER QF POLICE WITHIM THE SYSTEM ROUNDRY
SMTRR - SMOOTHED TRIAL RATE

SMTRR<K=SMUOTHITRIALR. JK,TRSMT) 664 A
_SMTRR = SMOOTHED TRIAL RATE
TRIALR - CCURT TRIAL RATE (TRIALS PER YEAR)
TRSMT = TRIAL RATE SMODTHING TIME
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GUILTY PLEA INCENTIVESS

GPLEA1.K=CUNVRM K*CRTBLM K*DEALM K*GPISM 6Ty A
GPLEAI - GUILITY PLEA INCENTIVES
CONVRM - CONVICTIMN RATIN MULTIPLIER

CRTBLM - COURTBACKLOG MULT
DEALM - DEAL MULTIPLIER (HOW MUCH NF A SENTENCE
REDUCTION IS OFFERED)
GPISM ~ GUILTY PLEA INCENTIVES SCALING MULTIPLIER
CINVRMK=TABLE(CONVRMT,CONR.KyOplye2) 68, A

CONVRM - CONVICTION PATID MULTIPLIER
CUNVRMT- CONVICTION RATIO MULT TABLE

CONR . K=CUNVR 65, A
CONVRMT=,2/.5/.75/.85/.93/1 69,15 T
CONVR = CCONVICTICN RATIO OF THOSE TRIED FROM JAIL

CUNVRMT~- CONVICTION RATIO MULT TABLE

BASED IN PARYT ON DATA FRCM P126,"THE CHALLENGE
OF CRIME IN
A FREtc SOCIETY

CRTBLM.K=TABHL (CRTRLMT , ASCTBLR.Ky0959.51} 70, A
CRTBLM - CODURTBACKLOG MULT
CRTBLMT- CNURT BACKLNG MULT TABLE
ASCTBLR- AVERAGE SENTENCE TQ CPURT BACKLOG RATIO

ASCTBLR.K=EAVESEN,K/AVCTBL.K Tle A
CRTBLMY=24/2/1/:8/.T7/:6/05/e4/03/:2/01 Til.1l, 7
ASCTBLR~- AVERAGE SENTENCE TJ CCURT RACKLOG RATIO
EAVESEN- EFFECTIVE AVERAGE SENTENCE (YRS)
AVCTBL - AVERAGE COUURT BACKLNG (YRS)
CRTBLMT- CPURT BACKLDG MULT TABLE

DEALM.K=TABLE(DEALMT ,PSENV.K,04 100, 20) 72, A
DEALMT=10/.93/.8/.7/.5/.3 72.1. T
DEALM - DEAL MULTIPLIER (HOW MUCH DF A SENTENCE
REDUCTION IS DOFFEREDN)
OEALMT - DEAL MULT TABLE
PSENV - PERCENTAGE SEMTENCE REDUCTION OFFERED (%)

PSENV.K=PSEN . 73, A
PSENY - PERCENTAGE SENTENCE REDUCTION OFFERED (%)
PSEN - PERCENTAGE OF NIMIMAL SENTENCE OFFERED FNR

A GUILTY PLEA (%)
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NCN CRIMINAL POPULATICM LEVEL

NCPoK=NCPoJ+DT* (AR JK=DR1.JK-FOCRJK+RETP,JK# Té, L
RRPRUB.JK+RRRC, JK+RRPAR, JK+RREXC. JK+RRFNO, JK)
NCP - NON CRIMINAL POPULATICNM
BR - BIRTH RATE FOR ALL THE POPULATION OUTSIDE

PRISNN OR JAIL

OR1 - DEATH RATE FOR FREE NEW CFFENDERS

FOCR - FIRST OFFENSE CRIME RATE

RETR - RATE FREE CPRIMINAL S RETURN TO THE NON
CRIMINAL PNPULATION

RRPRUB - RETURN RATE TO NCP OF THOSE WHC HAVE
COMPLETED PROB

RRRC = RETUPN TO THE NON CRIM POP RATE OF RELEASED
CRIM

RRPAR - RETURM RATE TO NCP FOP THOSE WHO HAVE
COMPLETED PARDLE

RREXC = RATE EMPLNYED EX CONVICT RETURN TO THE NON

CRIM POPULATION
RRFNO - PEHABILITAINM RATE FOP FREE NEW OFFENDERS

RIFNUKL=AFND,K/ (RHABTNO*AJCERHT .K} 75, R
RRFNOD - REHARILITAION RATE FNR FREE NEW DFFENDERS
AFNU - AVERAGE NUMARER JF FREE NEW OFFENDERS
RHABTNU= FREE NEW DPFFENDERS REHABILITAION TIME {YRS)
AUCERHT- ANDC EFFECT ON REHABILITATICN TIMES

AUC ERHT «K=EXP{ARHTE*LOGN(AOCD.K)) 76, A
AUCERHT - ANC EFFECT OM REHABILITATION TIMES
ARHTE =~ AOC - REHABILITATION YIME EXPONENT

AJCD - ATTRACTIVENESS OF CRIME DELAYED

AFNO .K=SMOOTH(FNQOR, JK,RHABTNO) 77 A
AFNU - AVERAGE NUMBER NF FREE NEW DFFENDERS
FNOR - PATE USED IN AVERAGING FREE NEW OFFENDERS
RHABTNU- FREE NEW OFFENDERS REHABILITAION TIME (YRS)

FNUR oKL=FNU < K 78, R
FNDK - PATE USED IN AVERAGING FREE NEW OFFENDERS
FNO - FREE NEW OFFEMDERS (HAVE ESSENTIALLY NEVER

BEEN APRESTED)

DR1eKL=(URN/1000)}(NCP.K) : 79, R

OR1 - DEATH RATE FOR FREE NEW OFFENDERS

ORN - DEATH RATE NORMAL (DEATHS/1000 POPULATION)
NCP - NON CRIMINAL POPULATIONM
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FREE WNEW OFFENDFR LEVEL

FNU «K=FNU. J+DT* {FDC R, JK=-FNOARR, J*AR, JK-DR12, JK- 80,
RRFNUJK )
FNC - FREE NEW OFFENDERS (HAVE ESSENTIALLY NEVER
BEEM ARRESTED)
FUCR - FIRST OFFENSE CRIME RATE
FNUARR - FREE NEW OFFENDER ARREST RATIO
AR - ARREST RATE
DR1Z - FREE NEW NFFENDER DEATH RATE
RRFNO = REHABILITAINN PATE FNR FREE NEW DFFENDERS
FNOARRSK=(FNOPEM®FNO K )/ [FNDOPEMAFND .K+ROFPEM* Bl,
FCRIM.K)
FNUARK - FREE NEW OFFENNER ARREST RATIO
FNOPEM - FREE NEW OFFENDFRS POLICE EFFECTIVENESS
MULTIPLIER
FNO - FREE NEW OFFENDERS (HAVE ESSENTIALLY NEVER
REEN ARRESTED)
ROFPEM ~ PEPEAT OFFEMDERS PNLICE EFFECTIVENESS
MULTIPLIER
FCRIM - FREE CRIMINALS {(INCLUPING DOPE ADDICTS)
DR12«KL=(DRN/1000)*FNO.K B2,
DR12 - FREZ NEW OFFENDER DEATH RATE
DRN - DEATH RATE MORMAL (DFATHS/1000 POPULATION)
FNO - FREE NEW CFFENNERS (HAVE ESSENTIALLY NEVFR
REEN ARRESTED)
BR. KL=(BRN/1000)*0UTPOP.K , 83,
BR - BIRTH RATE FOR ALL THE POPULATION CUTSINE
PRISON 2R JAIL
BRN - RIRTH RATE MOPMAL (PECPLE/1000 POPULATION)

OUTPUP = POPULATION OUTSIDE JAIL OR PPISON

OUTPOPoK=NLP K¢ FCRIM{K+RC,K+ROR K #INEX K *EMEXC oK # 84,
“PROBK+PROB.K+PAROLE ,K+CPAR.K+FND.K

ouTear
NCP
FCRIM
RC

ROB

UNEX
EMEXC

CPRLB

PROB
PAROLE

CPAR

FNO

PORULATION QUTSIDE JAIL 2R PRISON

NON CRIMINAL POPULATICN

FREE CRIMINALS (INCLUTING DOPE ADDICTS)

RELEASED CRYMINAL

RELEASED ON B""L (PEOPLE) AND NOT RECOME
FCRIM

UNEMPLOYED EXCONVICTS

EMPLDYED EXCONVICTS THAT HAVE NOT BECOME
FREE CRIMIMALS

NUMBER COMPLETEN PROSATION AND NCT RETURNED

TO FCRIM NP NCP

NUMSER NN PRNBATINN NOT RETURNED TO FCRIM

NUMREPR. OF PENPLE ON PAROLE THAT HAVE NOT
BRECNME FCRIMINALS

COMPLETED PAROLE BUT MOT RETURNED VC 2
FCRIM OR NON CRIMINALS

FREE NEW OFFENDERS (HAVE ESSENTIALLY NEVER
BEEN ARRESTED)

n
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FICR KL= (SCR /100000 ) *ADCD oK #NCP o KENE WSM, K& FOCRM* 85+ R
ARPNOM.K
FOCR - FIRST OFFENSE CRIME RATE
SCR - STANDARD CRIME RATE (CRIMES PER YR/100,000
POPULAT IOMN)
AQCD - ATTRACTIVENESS 0OF CRIME DELAYED
NCP - NON CRIMINAL POPULATIOM
NEWSM - EFFECTIVENESS NF NEWS MEDIA MULTIPLIER
FOCRM - FIRST OFFENDFERS CRIME PATE MULTIPLIER
ARPNOM - ARREST PROBABILITY FOP NEW OFFENDERS
MULTIPLIER
AJCDK=DLINF3(ANC.K,PDELAY) 86, A
AuCD - ATTRACTIVENESS OF CRIME DELAYED
AGC - ATTRACTIVENESS OF CRIME {MULTIPLIER FOR

CRIME RATES)

PDLLAY - TIME DELAY TN CHAMGE PERCEIVED

ATTPACTIVEMESS OF CRIME (YRS)

FREE CRIMINAL LEVEL

FCR IMoK=FCR IN.K+DNPEAD.K 87, A

FCRIM
FCRIN

FREE CRIMINALS (IMCLUDING DDPE ADDICTS)
FREE CRTIMINALS (WITHOUT DOPE ADDICTS)

DUPEAD - NUMBER 0OF DNPE ADNICYS (PECPLE)

FCRINSK=FCRINJ+(DT) (ROBCR. JK-( 1-FNCARR. J) *AR. JK+ 88, L
RCCReJK=DR ¢ JK=RETR (JK +IXCCR. JK #EXCCR . JK+
CPARCR. JK+PARCR . JK+PRORCR. JK +CPRC R JK-{1=-RORR.J)
{CWUBR,JK+GPRR . JK+FCBR ,JK) }

FCRIN
RJIBCR
FNUARR

PRUBCR

CcPBLR
RUBR

CWuBR
GPBR

FREE CRIMINALS (WITHOUT COPE ADDICTS)

RELEASED ON BAIL CRIME RATE

FREF NEW NFFENDER ARREST RATIO

ARREST RATE

PELEASED CRIMIMAL CRIME RATE (CR/YR)

FREE CRIMINAL DEATH RATE

RATE FREE CRIMYNALS RETURN TO THE NON
CRIMINAL POPULATION

UNEMPLOYED EXCONVICT CRIME RATE

EMPLOYED EXCNNVICT CRIME RATE

COMPLETED PARDLE CPIME RATE

PEAPLE ON PAROLE CPIME RATE

CRIME RATE OF THOSFE OM PRORATION THAT HAVE
NOT BECOME FCRIM

COMPLETED PRORATINM CPIME RATE

RELEASED ON RAIL RATID TO THOSE THOUGHT TO
A€ ON BAIL

CONVICTED WHILE ON BATL RATE

GUILTY PLEA WHILE ON BRAIL RATE
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RIBCR.KL=(5CR/100000)*A0CD.K*ROB ,K*ROBCRM 89,
RUBCR =~ RELEASED ONM BAIL CRIMF RATFE
SCR - STANDARD CRIME RATE (CRIMES PER YR/100,000
POPULATION)
AGCD - ATTRACTIVENESS OF CRIME DELAYED
RoB - RELEASED ON BAIL (PEOPLE} AND NOT BECCME
FCRIM
RUBCRM = RELEASED ON BAIL CPIME PATE MULTIPLIER
TFCRIMK=FCRIM,K#+FND.K 90,

TFCKIM - TOTAL FREE CRIMINALS

FCRIM - FREE CRIMINALS (INCLUCING DOPE ADDICTS)

FNU - FREE NEW CFFEMDERS (HAVE ESSENTIALLY NEVER
REEN ARRESTED)

AR KL=FIFGE(POLCAP.KyPDOLAPR Ky POLARR KyPOLCAP.K) 91,
AR - ARREST RATE
PULCAP - PNLICE CAPACITY TO MAKE ARRESTS (MEN AND
EFFECTIVENESS)
POLAKKR - POLICE ARRESY RATE (USED AS LONG AS IT IS
LESS THAN POLCAP)

PULCAP.K=ARTOPR*PCL [ CE*POLFFF,K*POLCAPM ,K/POLICEM.K 92,
PULCAP - POLICE CAPACITY TO MAKE ARPRESTS (MEN AND
EFFECTIVENESS)
ARRESTS YO POLICE PATIC (MAXIMUM ARRESTS
PER YR PER OFFICER)
POLICE - MUMRER OF POALICE WITHIN THE SYSTEM ROUNDRY
PULEFF POLICE EFFECTIVENESS MULTIZLIER
PULCAPM- POLICF CAPACITY MULTIPLIER(ADJUSTS FCR
DECIMAL CHAR JF POLEFF)
PuULICeEM=- PIOLICE MULTISLIER ¥ ACCOUNT FOR POLICE/
POPULATION RATID]

ARTCPR

PLLLAPM,K=3CMuP)LC 93,
POLCAPM- POLICE CAPACITY MULTIPLIER(ADJUSTS FOR
DECIMAL CHAP 0OF PNLEFF)
SCMPOLC- SCALING MULTIPLIER FOP. POLICE CAPACITY
(ADJUST WITH SCMPEFF)

POLARRs K=PULEFF ,Kx{FNNPEMKFENO K +ROFPEM*FCRIM K ) 94,
POLARR - POLICE ARREST PATE (USED AS LING AS IT IS

LFESS THAN PNLCAP)

POLICE EFFECTIVEMESS MULTIPLIER

FREE NEW OFFENDERS POLICE EFFECTIVENESS
MULTIPLIER

FNU ~ FREE NFW OFFENMDERS (HAVE ESSENTIALLY NEVER
BEEN ARRESTED)

REPEAT OFFEMNDERS POLICE EFFECTIVENESS
MULTIPLIER

FREE CRIMINALS (INCLUDING DOPE ADDICTS)

POLLFF
FNOPEM

ROFPEM

FCRIM

116
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RICRKL=(5CK/7100000) *RCCRM*RC,K*ACCD K 96, R
RCCR - RELEASED CRIMINAL CRIME RATE (CR/YR)
SCR - STANDARD CRIME RATE (CPIMES PER YR/100,000
POPULATIOM)
RCCKM = RELEASED CRIMIMALS CRIME RATE MULTIPLIER

RC - PELEASED CRIMINAL
AUCD - ATTRACTIVENESS 0OF CRIME DELAYED
DKo KL=(URN/ LO00 ) *FCR IM.K 96, R
OR - FREE CRIMINAL DEATH RATE
DRN - DEATH RATE NNRMAL (DEATHS/1000 POPULATION)

FCRIM - FREE CRIMINALS (IMCLUDING DOPE ADDICTS)

PRIBCR KL={SCR/100000)*PRNBCRM*PRON ,K¥AJCD.K 97, R
PRUBCR - CRIME RATE NF THOSE OM PROBATINN THAT HAVE
NOT BECOME FCRIM
SCR - STANDARND CRIME RATE (CPIMES PER YR/100,000
POPULAT ION)
PRUBCRM- PENPLE ON PROBATIOM CRIME PATE MULTIPLIER

PRUB = NUMBER ON PRNBATIOM NCT RETURNED TO FCRIM
AoCD - ATTRACTIVENESS OF CRIME DELAYED
PAKREST «K=100*SCMPEFF*PLEFF K 98, S
PARKREST- PEPCENT NF THE FREE CRYMINALS ARRESTED EACH
YEAR

SCMPEFF - SCALING MULTIPLIEP FOP POLICE EFFECTIVENESS
POLEFF - POLICE EFFECTIVENESS MULTIPLIER

AFCR IMeK=SMOOTH{FCRIR.JK,STL IM) 9, A
AFCKIM - AVERAGE MUMBER OF FREE CRIMINALS
FCRIR - RATE USED IN AVERAGING FCRIM
STLIM = FREE CRIMINAL PEHABILIYATION TIME

FCRIRSKL=FCRIM.K 100, R
FCRIR =~ RAYE USED IM AVERAGING FCRIM
FChIM - FPEE CRIMINALS (IMCLUCING DOPE ADDICTS)

RETRKL=FIFGE(RETRL,KyRETP2,Ky, FCRIM K,AFCRIM.K ) 101, R
RETR - PATE FREE CRIMINALS RETURN TO THE NON
CRIMINAL POPULATION

RETRL = RETR ADJUSTED FAR THE LAG IN THE RETURN

RETR2 =~ PETR WITHOUT A LAG IN THE RETURN TIME

FCKIM - FREE CRIMINALS (INCLUDING DOPE ADDICTS)

AFCRIM - AVERAGE NUMAREP OF FREE CRIMINALS
RETRLK=AFCRIM K/ (STLIM*ATDCERHY ,K) 102, A

RETKL - RETR ADJUSTEN FNOR THE LAG IN THE RETURMN

AFCRIM - AVERAGE NUMBER OF FREE CRIMINALS
STLIM = FREE CRIMINAL REHABILITATION TIME
AUCERHT~ ANC EFFECT ON REHARILITATINNM TIMES

RETR2,K=FCRIMK/(STL IM*ACCERHT, K} 103, A
RETR2 = RETR WITHOUT A LAG IN THE RETURN TIME
FCRIM =~ FREE CRTYMINALS (INCLUDING DOPE ADDICTS)
STLIM = FREE CRIMINAL REHABRILITATION TIME
AOCERHT- ANC EFFECT NM PEHARILITATION TIMES
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JAIL POPULATION LEVEL

JAILeK=FIFGe (JAILL.K,0,JAILL.K,0O) 104, A
JAIL - JAIL POPULATION
JAILL = JAIL POPULATINN BEFORE NOM ZERD LIMITATICN
JALILLK=JAILLJ#DT=(ARTOIR . J*AR . JK-CP IR, JK~ 105, L
CUN_JR.JK=CCRR,JK=DR2,J¥)
JAILL = JAIL POPULATION BEFOPE NON ZERO LIMITATION
ARTUJR - APREST TN JAIL RATIO
AR - ARREST RATE
GPJR - GUILTY PLEA FPOM JAIL RATE
CUN_JR = CONVICTED FROM JAIL RATE
CCKR - COURT CRIMINAL PRELEASE RATE (NOT GUILTY
DECISIONS)
DR2 - DEATH RATE NF THOSE IN JAIL
JLR K=JAIL.K/JCAP 106, A
JCR - JAIL CROWDING RATIOD
JAIL - JAIL POPULATIOM
JCAP - NOMINAL JAIL CAPACITY (PEOPLE)
ARTOJR.K=1-ARTNBR,K=-PTRR.K 107, A

ARTOJR - ARREST TC JAIL RATIO
ARTOBR - ARREST TO ARAIL RATIQ
PTRR - PRETRIAL RELEASE RATIC

TRRATE.K=TRIALDM, K*CTCAP 108, A
TRIALDM- TRIAL DELAY MULTIPLIER TO ADJUST CCURT
CAPACITY T MEED
CTCAP - COURT CAPACITY (TRIALS/YR)

CIN_JR.KLITRJAIL KXCONVR*TRPATE, K 109y R
CON_JR - CONVICTED FPOM JATL RATE
TRJAIL - TRIAL RATIO FROM JAIL
CONVR = COMVICTIOM RATIO OF THCSE TRIED FROM JAIL

TRIAILoK=(JAIL K/ ({JATLKEDPNRLK) IXJAILTM K 110, A
TRJAIL = TRTAL RATIO FPNM JAIL
JAIL - JAIL PNPULATION
DRUB - THE NUMBER BELIEVED TC BE CURRENTLY

RELEASED ON BAIL

JAILTM - PEOPLE FROM JAIL TO TRIAL MULTIPLIER
JAILTMK=TABHL(JTMT,JCRD.KyLls3y1) 111, A
JTMT=1/1e2/1 .4 - 111,11, T

JAILTM - PECPLE FROM JAIL TC TPTAL MULTIPLIER

JTMT - JAJL TRIAL MULTIPLIER TABLE

JCRD - JAIL CROWDING PRATIQ DELAYED
JCRDK=DLINF3(JCR.K,TTCCC) 112, A

JCRD - JAIL CROWDING RATIO DELAYED

JCR - JAIL CROWDING RATIOD

TTCCC =~ TIME TO CHANGE COURT CAPACITY BY ADJUSTING
OVERTIME, ETC, (YRS)
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GPJRKL=STUGPR®XGPLEAT (K *JCRM K*JATL 4K 113, R
GPJR - GUILTY PLEA SROM JAIL PATE

STUGPR — STANDARD GUILTY PLEA PATE FROM JATL(MULT
FOR GPJR)
GPLEALI — GUILITY PLEA INCENTIVES

JCKM - JAIL CROWDING RATIO MULTIPLIER
JAIL - JAIL POPULATION
JoIMK=TABHL(JATLCMT4JCR.Ky0e34.5) 114, A
JQILLMT=.$/.5/.°II.3II.7/1.9/2 114.1, T
JCRM - JAIL CROWDING PATIN MULTIPLIER
JAILCMT- JAIL CROWDING MULT TABLE
JCR ~ JAIL CRNWDING RATIN
DR2 oKL={OKN/1000} *JAIL «K 115, R
DR2 - DEATH RATE OF THNSE N JAIL
DRN - NEATH RATE MOR4AL (DFATHS/1000 POPULATION)
JAIL - JAIL POPULATION
C:lK.KL=TRJATl.K*(I-CONVR,*TRPATF.K 116, R
CCRR - CNPURT CRIMIMAL RELSASE RATE (NOT GUILTY
DECISIONS)

TRJAIL - TRIAL RATIN FRNM JAIL
CUNVR = CONVICTION RAT'Q CF THCSE TRIED FROM JAIL

ATGPLEAK=(365/STDGPRI#GOLEAT, KX JCPM K 117, S

ATGPLEA- AVERAGE TIME TO A GUILTY PLEA
STDGPR - STANDARD GUILTY PLTA RATE FROM JAIL{MULT

FAR GPJR)
GPLEAl - GUTILITY PLEA TMCENTIVES
JCRM - JAIL CROWNING PATIOQ MULTIPLIER

RELEASED CRIMINAL LEVEL

RCoK=FIFGE(RLC.Ks0+RLC.K,O0) 118, A
RC - RELEASED CRIMIMAL
RLC - RELEASED CRIMIMALS BEFORE NON ZERO

LIMITATION
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RLC o K=RLC o J+DT* (PTPR ¢ J*ARJK+CCPR,JV-DR3 ,JK~ 119, L
KCCR «JK#FCAP ( JK=RRRC o JK+CONRC PXCOMN_JR o JK+GPJRCR*
GPJRJK+CWNBRCR*CWIBR < JK+GPRRCR*GPBR. JK)

RLC - PFLEASED CRIMINALS BEFNRE NON ZERC
LIMITATION

PTRR - PRETRIAL RELEASE RATIO

AR - ARREST PATE

CCRR - COURT CPIMINAL RELEASE RATE (NOT GUILTY
DECISIOMS)

DR3 - DEATH PATE OF RELEASED CRIMINALS

RCCR - RELEASED CRIMIMAL CRIME RATE (CR/YR)

KRRC - RETURN TO THE NON CRIM POP RATE OF RELEASED
CRIM

CUNRCR - CONVICTED FPNM JATIL TO RELEASED CRIMIMAL
RATIC (FINES, ETC.)

CIN_JR - CONVICTED FRIM JAIL RATE

GPJKCR - GUILTY PLEA FROM JATIL TO RELEASCSD CRIM
RATIO (FINES, ETC.)

GPJR - GUILTY PLEA FRIM JAIL PATE

CHUBRCR- COMVICTED WHILF OM BAIL TC REL CRIM PATIO
(FINES, ETC.)

CWUBR = CONVICTED WHILE OM BAIL RATE

GPBRCR - GUILTY PLEA WHILE NN BAIL TO REL CRIM RATIO
(FINES, E7C.)

GPBR - GUILTY PLEA WHILE ON BATL RATE

RRKC .KL=FIFGE(RPRC] ,K+RRRC2.K4RCosKy2ARCK) 120, R

RRRC - RETURN TO THE NON CRIM POP RATE OF RELEASFD
CRIM

RRRC1 - RRRC ADJUSTED FOR THE DELAY IN FLOWING
THROUGH

RRRC2 = PRPC WITHOUT FLOW DELAY

RC - RELEASED CRIMINAL

ARC - AVERAGF NUMRER 0OF RELEASED CRIMINALS

RRACleK=AKkC oK/ (REHABT*AQNCEPHT K) 121, A

RRRC1 = RPRC ADJUSTED FNR THE DELAY 1IN FLOWING
THPOUGH

ARC - AVERAGE NUMRER NF RELEASED CRIMINALS

REHABT -~ RELEASED CRIMINAL PEHABILITATION TIME (YRS)
AUCERHT- AOC EFFECT OM REHABILITATION TIMES

RIRC2.K=RCeK/{REHABT*AOCFEPHT K} 122, A
= RRRC WITHCUT FLOW DELAY

RRRC2
RC

RELCASED CRIMINAL

REHABT - RELEASED CRIMINAL PEHABILITATION TIME (YRS)
AUCERHT- ANC EFFECT ON PEHABILITATION TIMES

PTKR<K=NUPRSR 123, A
PTRR - PRETRIAL RELEASE RATIC
NUPKSR = NO PRNSECUTE RATIN

ARC « K=SMUDTH(RELCR, JKyPEHABT ) 124, A
ARC - AVERAGE NUMBER OF RELEASED CRIMINALS
RELCR <~ RATE USED IN AVERAGING RELEASED CRIMINALS

REHABT - RELEASED CRIMINAL REHABILITATION TIME (YRS)
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121

CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MQDEL 4/1R/72

125, R

RELCR = RATE USFN IM AVERAGING RELEASED CPIMIMALS
RC - RFLEASED CRIMIMAL
Dk 3« KL=(ORN/1000)*PC.K 126, R
DR3 - DEATH PATE OF RELEASED CRIMINALS
DRN - DEATH RATE NOPMAL (DE2THS/1000 POPULATION)
RC - RELEASED CRIMIMAL

PRISON LEVEL

PRLISUN.K=FIFGE{PRISN.K0+,PRISN.K,0) 127, A

PRISON =~
PRISN -

PRISON POPULATINN (LIMITED TO BE NON ZERQO)
PRTISON REFNRE THE MON 2ERD LIMITAION

PRISNK=PRISN.J+DT*( (1 -CONPAR=~CONRCP )*CON_JR.JK+ (1= 128, L
GPJPBR-GPJRCRI®GP IR, JK+{1-CHNAPBR-CWOBPLR) *
CWUBR . JK+{ 1-GPBPBR—-GPBRCR) *GPBR, JK-PARRJK~
PRRR.JK=DR4&.JK)

PRISN =—- PRISON BEFNRT THE NON ZERC LIMITAICON

CUNPBR - CNNVICTEN FROM JAIL TN PRCBATION RATIC

CINRCR = CONVICTED FPOM JAIL TN RELEASED CRIMINAL
RATIO (FINMES, ETC.)

CUN_JR = CONVICTED FROM JAIL RATE

GPJPBR = GUILTY PLEA FROM JAIL TD PROBATION RATIO

GPJRCR - GUILTY PLEA FRIM JAIL TN RELEASED CRIM
RATIO (FINES, ETC.)

GPJR - GUILTY PLEA FROM JAIL PATE

CWOBPBR- CONVICTED WHILE ON RA'L TO PRIBATION RATIO

CWUBRCK- CONVICTED WHILE ON RAIL TO REL CRIM RATIO
(FINES, ETC.)

CWUBR = CNNVICTED WHILE 0N BATL RATE

GPBPBR - GUILTY PLEA FRO™M BATL TO PRORATICN RATIO

GPBRCR - GUILTY PLEA WHILE ON BAIL TO REL CRIM RATIC
(FINES, ETC.)

GPBR - GUILTY PLEA WHILE ON BAIL RATE

PARK - PAROLE RATE

PRRR - PRISON RELEASE RATE (END OF SENTENCE COR
OTHER UNSUPERVISED)

DR4 - DEATH RATE OF THOSE IMN PRISON

CHWUBKeKL=(1=-TRJAIL.X }*COVRB*TRIALDM.K*CTCAP 129, R

CWCBR - CONVICTED WHILE ON BAIL RATE

TRJAIL - TRIAL RATIO FROM JATL

CUVRB - CONVICTION RATIOC OF THOSE TRIED FROM BRAIL

TRIALDM= TRIAL DELAY MULTIPLIEP TO ADJUST COURT

CTCAP -

CAPACITY TO NEED
COURT CAPACITY (TRIALS/YR)
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GPBRKL=(L/ATGPR)I*CONVRM K*DEALM .K*DROB.K 130, R
GPBR - GUILTY PLEA WHILE 7N BAIL RATE
ATGPB = AVERAGE TIME TN A GUILTY PLEA FOR THOSE ON
BAIL (YRS)
CUNVRM — CONVICTION PATIO MULTIPLIER
DEALM - DEAL MULTIPLIER (HOW MUCH OF A SENTENCE
PEDUCTION IS OFFERED)
DRUB - THE NUMBFR BFLYEVEN TP BE CURRENTLY
RELEASED DN BAIL
PRk oKL={APRIS.K/AVESEN,K}+CCOMRR.K*PRISON.K 131, R
PRER - PRISON RELEASE RATF (EMD OF SENTENCE OR
NTHER UNSYPERVISFED)
APRIS - AVERAGE PRISON POPULATION
AVESEN - AVERAGE SFNYENCE GIVEM BY THE COURT (YRSH
CCUMRK = COUNTY CNMMISSIONER RELEASE RATE
PRISON - PRISON POPULATION (LIMITED TO BE NON ZERD)
CLUMRRK=TABHL (PCRDT 4PCRDOR.KyeBolatyol) 132, A
CCUMRR = CNUNTY COMMISSIONEP RELEASE RATE
PCRDT = PRISON CRCWNING RATID TABLE
PCRUR - PRISCN CROWDING RATIN
PCRDR.K=PRISON K/PRISCAP 133, A
PCRDR - PRISON CRCOWDING RATIO

PRISON - PRISON PNPYLATINN (LIMITED TO BE NON ZERD)
PRISCAP- PRISON NOMIMAL CAPACITY (PEOPLE)

PLRDT = PRISNN CROWDING RATIO TABLE
APRISeK=SMOOTH(PRISR.JK)AVESEN.K) 134, A

APRIS - AVERAGE PRISPN POPULATION

PRISR - PATE USED IN AVERAGING PRISON POPULATION

AVESEN - AVERAGE SENTEMCE GIVEM BY THE COURT (YRS)
PRISR.KL=PRISON K 135, R

PKISR = PATE USED IN AVERAGING PRISON POPULATICN

PRISUN - PRISON POPULATION (LIMITED TO BE NCN ZERD)
PARR .KL=PARBCAP*PRISPM.K 1364 R

PARR - PAPOLE RATE

PARBCAP- PAROLE BOARD MOMINAL PPOCESSING CAPACITY

(PECPLE/YR)

PRISPM - PRISON PDPULATION MULTIPLIER FOR PAROLE
ROARD RELEASES

PRISPM.K=TABHL(PRISPMT,PCPDP Ky Oslabye2) 137, A
PRISPMT=0/.4/.65/eB/s2/1/1.1/1415/1.2 - 1371, T
PRISPM - PRISOM POPULATION MULTIPLIER FOR PAROLE
BOARD RELEASES

PCRUOR = PRISON CROWNING RATIO

DR% « KL=(DRN/ 1000 }*PRISON.K 138, R
DRe - DEATH RATE 0OF THOSE IN PRISON
DRN - DEATH RATE NOPMAL (DEATHS/1000 POPULATION)

PRISUN - PRISON POPULATION (LIMITED TO BE NON ZER?T)
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EAVESEN.K=PRISON.K/SMPRISO.K 139, A
EAVESEN- EFFECTIVE AVERAGE SENTENCE (YRS)
PRISUN - PRISON POPULATION (LIMITEC TO BE NON ZERD)
SMPRISJ- SMONTHED PRISCMN NUTPYT (PECPLE/YR)

SMPRISU.K=SMPRRR K+ SMPARR K 140, A
SMPRISO- SMOOTHED PRISOM OUTPUT (PECPLE/YR)
SMPRRR - SMOJTHFD PRISOM RELEASE RATE (UNSUPEFVISED
- PEOPLE/YR)
SMPARR - SMNOTHEN PARNLE RATE (PECPLE/YR])

SMPARR.K=SMOOTH(PARR . JK, 1} 141, A
SMPARK = SMONTHED PARQOLE RATE {(PECPLE/YR)
PARR - PARALE RATE
SMPRRRK=3MODTH(PPRR . JK,1) 142, A
SMPRRR = SMONTHED PRISON RELEASE RATE (UNSUPERVISED
- PEQPLE/YRI]
PRKR - PRISON RELEASE RATE (FMD OF SENTENCE OR

OTHER UNSUPERVISED)

RELEASED ON BAIL LEVEL

ROB e K=RUB. J+DT* (ARTNRR, JXAR, JK-RORP , J*¥FCAR (JK~- 143, L
KUBCR.JK=ROBR, J®GPAR , JX=ROAR, JXCWORR, JK-DR 5, JK)
RUB -~ RELEASED ON BAIL (PENPLE) AND NOT BECOME
FCRIM
ARTUGBR = ARREST TO BAIL RATIO
AR - ARREST RATE
RUBR - PELEASFD ON BAIL PATIC TC THOSE THOUGHT TO
BE ON BAIJL
ROBCR - RELEASED ON BAIL CPIME RATE
GPBR - GUILTY PLEA WHYLE NN RAIL RATE
CWGBR = CONVICTED WHILE DN RATL RATE
DR5 -~ DEATH RATE FOR RELEASED ON BAIL
ARTOBR.K=TABHL { ARTOBRT , JCR.K 04y 2y +%) 144, A
ARTUBRT=.5/06,.7/.7/.8/u85 14441, T

ARTLBR = ARREST 7O BAIL RATIO
ARTUBRT - ARRESYT TO BAIL PATIN TABLE
JCR - JAIL CROWDING RATIO

FCBR KL=(1=TRIAILKI(L-CONVRI*TRRATE K 145, R
TRJAIL - TRIAL RATIO FROM JAIL
CONVR = CNMNVICTION RATIJ OF THCSE TRIED FROM JATL

OR5 « KL=(DRN/1000)*R08B. K 146, R
DR5 - DEATH RATE FOR RELEASED ON BAIL
DRN - DEATH RATE NORMAL (CEATHS/1000 POPULATION)
ROB - PELEASED ON BAIL (PEOPLE) AND NOT BECOME

FCRIM
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RIBR<K=RUB.K/DR0B.K 147, A
RUBR -~ RELEASED ON BAIL RATIC TO THOSE THOUGHT TO
BE ON BAIL
RUB - PELEASED ON BAIL (PEQPLE) AND NOT BECOME
ECRIM
DRUB - THE NUMBER RELIEVED TC BE CURRENTLY

RELEASFD ON RAIL

UNEMPLNYED EXCONVICT LEVEL

UNE X «K=UNEX « J#NTx((L-FXCER. J)*PPRR,JK-UXCER o JK- 148, L
UXCCR. JK-DR6& . JK)
UNE X - UNEMPLOYED EXCONVICTS
FXCER - FREED EX CONVICT FMPLOYMENT RATIO (% THATY

ARE IMMED EMDLOYED)

PRRR - PRISON RELFASE RATE (END OF SENTENCE OR
OTHER UNSUPERVISLD)
UXCER = UNEMPLOYED EXCOMVICT EMPLOYMENT RATE
UXCCR = UNEMPLOYED EXCONVICT CRIME RATE
DR6 - UNEMPLOYFD EX CONVICT DEATH RATE
FXCER «K=FXCERC 149, A

FXCER = FREED EX CONVICT EMPLOYMENT RATIO (% THAT
APE IMMFD EMPLOYED)

FXCERC - FRFEED EXCONVICTS EMPLOYMENT RATIC CONSTANT
{EMPLOYED/UNEMPLOYED)

UXCCRKL=(SCR/100000)*UXCCM*ADCDK*UINEX . K¥PR]SCRM.K 150, R
UXCCR - UNEMPLOYED EXCOINVICT CRIME RATE

SCR - STANDARD CRIME PATE (CPIMES PER YR/100,000
POPULATICN)

UXCCM - UNEMPLOYED EXCONVICT CPRIME RATE MULTIPLIER

AuCO - ATTRACTIVENESS NF CRIME DELAYED

UNEX - UNEMPLCYED EXCONVICTS

PRISCRM— PRISOM CROWDING AND REHABILITAION PRCGRAM
MULTIPLIER

PRI SCRM.K=PRISCM.K+PRISRM,K 151, A

PRISCRM= PRISON CROWDING AMD PEHABILITAION PROGRAM®
MULTIPLIER

PRISCM -~ PRISON CROWDING MULTIPLIER

PRISRM - PRISON REHABILTATION PROGRAM MULT (MEASURED

BY ¢ SPENT)
PRISCM.K=TABHL(PRISCT,PRISCP .Ky+5¢29425) 152, A
PRISCT=045/448/45/465/.93/1/1.1 152.1, T

PRISCM - PRISOM CROWDING MULTIPLIER
PRISCT - PRISON CROWDING MULT TABLE
PRISCR - PRISON CROWDING RATIO

PRISCR .K=PRISON.K/PRTSCAP 153, A
PRISCR - PRISON CROWDING RATIC
PRISON - PRISON PNPULATION (LIMITED TN RE NON ZERO)
PRISCAP- PRISON NOMINAL CAPACITY (PEGPLE)
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PKI SRMeK=TABHL (PRISRT, RHPCR,.K,0,4000,1000) 154, A
PRISRM - PRISOM PEHABILTATION PPOGRAM MULT (MEASURED
BY § SPENT)

PRISRT - PRISON REHAB PROG MULT TABLE
RHPCR = REHABILITATION PROGRAM COST PER PRISCNER
RATIO {$/PRISONER)

RHPCRK=RHPCNST*PRISCAP/PPISON.K 155, A
PR1ISRT=e5/e257.15/.14/.13 155.1, 7T
RHPCR - REHARILITATINN PROGRAM CGCST PER PRISONER
PATIN ($/PPISONEP)
RHPCuST- REHABILITATINN COSYT PEP PRISONER IN PRISON
($/PRISONER)
PRISCAP~- PRISON NOMINAL CAPACITY (PEOPLE)
PRISUN - PRISON PNPULATION (LIMITED TO BE NCN ZERO}
PRISRT = PRISCN REHAB PRIG MULT TABLE

UXCER.KL=(1/UXCTYTE)*UNEX ¥ 156, R
UXCER - UNEMPLOYED EXCONVICT EMPLOYMENT RATE
UXCTTE = UNEMPLOYED SXCONVICT TIME TC EMPLOYMENT

(YRS)
UNEX - UNEMPLOYED EXCONVICTS
DRo« KL={URN/1000)*UNEX.K 157, R
DR6 - UNEMPLOYED EX CONVICT DEATH RATE
DRN ~ DEATH RATE NORMAL (DEATHS/1000 POPULATION)
UNEX - UNEMPLOYED EXCOMVICTS

EMPLOYED EXCINVICY LEVEL

EME XCoK=EMEXCoJ#+DT*( FXCER J#PPRP , JK+UXCER, JK- 158, L
EXCCR«JK-RREXC+JK-DR7 . JK)

EMEXC - EMPLQYED FXCONVICTS THAT HAVE NCT BECOME
FREE CRIMINALS

FXCER - FREED EX CONVICT EMPLOYMENT RATIO (% THAT
ARE TMMED EMPLAOYED)

PRRR - PRISON RELEASE RATE (EMD OF SENTENCE OR
OTHER UNSUPERVISED)

UXCER = UMEMPLOYED EXCOMVICT EMPLOYMENT RATE

EXCCR - EMPLOYED EXCONVICT CRIME RATE

RREXC - RATE EMPLOYED EX CONVICT RETURN TO THE NON
CRIM POPULATION

DR7 - EMPLOYED EXCNMVICT DEATH RATE
EXCCR,KL=EXCCM*ADCD.K*{SCR/100000)*EMEXC .K* 159, R
PRISCRM. K '

EXCCR - EMPLOYED EXCNONVICT CRIME RATE

EXCCM - EMPLOYED EXCONVICT CRIME RATE MULTIPLIER
AUCD -~ ATTRACTIVENESS JF CRIMF DELAYED
SCk - STANDARD CRIME RATE (CPIMES PER YR/100,000

POPUL AT IOMN)Y

EMEXC - EMPLOYED FXCOMVICTS THAT HAVE NOT BECCME
FREF CRIMINALS

PRISCRM= PRISON CROWDING AMD REHABILITAION PRCOGRAM
MULTIPLIEP
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RREXCo.KL=FIFGE(RREXCLoK4RPEXC2.KEMEXC.K,AEMEXC.K) 160, R

RREXC - RATE EMPLNYED EX CONVICT RETURN TO THE NNN
CRIM POPULATION

RREXCL = PREXC ADJUSTED FPR THE FLOW TIME
RREXC2 = RREXC WITHNUT E0W TIME FLOW TIME
ADJUSTMENT
EMEXC - EMPLOYED EXCONVICTS THAT HAVE NOJT BECOME
FREE CRIMINALS
AEMEXC - AVERAGE FMPLOYED EX COMVICT LEVEL
RIEXCL.K=AEMFXC .K/(REHABTX*AICERHT,¥*PRISCRM,.K) 161, A

RReXCl - PREXC ADJUSTED FNP THE FLNW TIME

AcEMEXC - AVFRAGE EMPLIYED EX COMVICT LEVEL

REHABTX- EMPLOYED EXCONVICT PEHABILITAION TIME (YRS)

AQCERHT- AQC EFFECT 0% PEHABILITATION TIMES

PRISCRM— PRISON CROWDING AND REHABILITAION PROGRAM
MULTIPLIER

RREXC2 e K=EMEXC s K/ (REHARTX*ANCERHT (K*PRISCRM K ) 162, A
RREXCZ2 = RREXC WITHOUT FNW TIME FLOW TIME
ADJUSTMENT

EMEXC - EMPLOYED EXCONVICTS THAT HAVE NOT BECOME
FREE CPRIMINALS

REHABTX- EMPLOYED EXCIONVICT REHABILITAION TIME (YRS)

AUCERHT~ ACC EFFECT 0OM ©EHABILITATICN TIMES

PRISCRM= PRISON CROWNING AND REHABILITAION PROGRAM
MULTIPLIER

AEMEXC.K=SMOOTH(AEXCR, JK,PEHABTX) 163, A
AEMEXC - AVERAGE EMPLOYED EX COMVICT LEVEL
AEXCR - RPATE USE TO AVERAGE EMEXC
REHABTX- EMPLQOYED EXCNNVICT REHABILITAION TIME (YRS)

AEXCR KL=EMEXC .K 164, R
AEXCR - RATE USE TD AVERAGE EMFXC
EMEXC - EMPLOYED EXCNNVICTS THAT HAVE NOT BECOME
FREE CPIMINALS
UR7 o KL=C(DRN/ 1000 1 *EMEXC.K 165, R
DRT - EMPLNYED EXCONVICT DEATH RATE
DRN - DEATH RATE NORMAL (DEATHS/1000 POPULATION)

EMEXC - EMPLOYED EXCOMVICTS THAT HAVE NOT BECOME
FREE CRIMINALS

PAKROLE LEVEL

PARULE.K=PAROLF J+DT*(PAPR, JK~PARCP, JK-CPARR W JK~- 166, L
DR8.JK)
PARDLE - NUMBER NF PEDPLE ON PAROLE THAT HAVE NOT
BECOME FCRIMINALS
PARR PARGLE RATE
PARCR PENPLE OM PARCLE CRIME RATE
CPARR - RATE AY WHICH PSOPLE COMPLETE PAROLE
DR8 = PEOPLE ON PARJLE DEATH RATE
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DR& «KL=(DRN/1000)*PARNLE K 167, R

DR8 - PENPLE DN PAROLT DEATH RATE

DRN - DEATH RATE NNRMAL (DEATHS/1000 PNPULATION)

PAROLE - NUMRER OF PEQOPLF CON PAPOLE THAT HAVE NOT
BRECNME FCRIMINALS

PARCRKL=(3CR/ 100000 )=PARCRMAPARNLE . K*¥AGCN K * 168, R
PRISCHM.K
PARCR - PEDPLE ON PARNLE CPIME RATE
SCR - STANDARD CRIME °ATE (CRIMES PER YR/100,000

PAPULATIOMN)
PENPLE ON PARNLE CPIME RATE MULTIPLIER
NUMBER COF PEIJPLE OM PARGLE THAT HAVE NOT
RECOME FCRIMINALS
AGCO - ATTRACTIVENESS JF CRIME DELAYED
PRISCRM= PRISON CPOWDING AND REHABIL ITAION PROGRAM
MULTIOLIER

PARCRM
PAROLE

CPARR.KL=APAROLE .K/AVEPART 169, R
CPARR - PATE AT WHICH PEOPLE COMPLETE PAROLE
APAROLE- AVERAGE NUMBER JF PENPLE CN PAROLE
AVEPAKT- AVERAGE PARDLE TIME (YRS)

APAROLE «K=3MNOTH(PAROLER « JKy AVEPART) 170, A
APARULE- AVERAGE NUMAER JF PENDPLE NN PARDLE
PARLLEK- RATE USED IN AVERAGING PAROLE
AVEPART- AVERAGE PARNDLE TIMF (YPS)

PARULER.KL=PARQOLE.K 171, R
PAROLER=- RATE USED IN AVERAGING PAROLE
PARULE = NUMBER 7JF PENPLE nM PAPOLE THAT HAVE NOT
BECOME FCRIMINALS

COMPLETED PAROLE LEVFEL

CPAR ¢ K=CPAR ¢ J*DT*{C PARR . JK-CPARCR.JK -RRP AR . JK- 172, L
DRI JKI}
CPAK - COMPLETED PAROLE ARUT NNT RETURNED TC RE

FCRIM OR NON CRIMINALS
CPARR = RATE AT WHICH PEDPLE COMPLETE PAROLE

CPARCR - CAMPLETED PAROLE CRIME RATE
RRPAR = RETURN RATE 7O NCP FOR THOSE WHO HAVE
COMPLETED PAROLE

DR9 - DEATH RATE FNR COMPLETED PAROLE

DRY « KL=(DRN/ 1000 )*CPAR . K 173, R
DR9 - DEATH RATE FOR COMPLETED PARDLE
DRN - DEATH RATE NORMAL (DEATHS/1000 POPULATION)
CPAR - COMPLETED PARGLE BUT NOT RETURNED TC BE

FCRIM OR NIN CRIMINALS
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CPARCK.KL=(SCR/100000)*CPARCOMXANCD K*CPAR .K* 174, R
PKISCRM. K
CPARCR - COMPLFTED PAPILE CRIME RATE
SCR - STANDARD CRIME RATE (CRIMES PER YR/100,000
POPULATIAN)
CPARCRM- PEPPLE WHN HAVE COMPLETED PAROLE CRIME RATE
MULTIPLIER
AUCD - ATTRACTIVENSSS CF CRIME DELAYED
CPAR - COMPLETFD PAPPLE AUT NOT RETURNED TO RE

FCRIM 0P MNOM CRIMINALS
PRISCRM= PRISON CROWNING ANMD REHABILITAION PROGRAM
MULTIPLIER

RRPAR.KL=FIFGE{RRPAR1,K,RRPAR2.KyCPARKyACPAR.K) 175,
RRPAR =~ RETURN RATE TO NCP FOP THOSE WHO HAVE
COMPLETED PARIJLE

RRPARL = RRPAR NNT ADJUSTED FOP FLOW DELAY

RRPARZ - RRPAR NOT ADJUSTED FOR FLCW DELAY

CPAR - COMPLETED PAROLE BUT NOT RETURNED TC BE

FCRPIM IR NAN CRIMINALS
ACPAR = AVERAGE NUMRER CNMPLETED PAROLE
RRPARL .K=ACPAR K/ (REHABTP*AICERPHT.K*PR]I SCRM.K) 176,

RRPARL - PRPAR NOT ADJUSTED FOR FLOW DELAY

ACPAR - AVERAGE NUMBER COMPLETED PAROLE

REHABTP- PENPLE NN PARNLE REHARILITATION TIME (YRS)

AUCERHT- AQC EFFECT ON REHABILITATION TIMES

PRISCRM- PRISON CROWDING AMD REHABILITAION PROGRAM
MULTIPLTER

RRP AR2.K=LPAR.K/ (REHABTP*AJICERHT ,K*PRISCRM.K) 177,
RRPAR2 - RRPAR NOT ADJUSTED FOR FLOW DELAY
CPAR - COMPLETED PAPALE BUT MOT RETURNED TO BRE

FCRIM OR NNN CPIMINALS
REHABTP- PEOPLE ON PAROLE REHABILITATION TIME {(YRS)
AUCERHT- ARC EFFECT ON PEHABILITATION TIMES
PRISCRM- PRISON CROWDING AMD REHABILITAION PROGRAM
MULTIPLIER

ACPAR.K=SMUOTH{CPAROLR . JK,REHABTP) 178,
ACPAR - AVERAGE NUMBER COMPLETED PAROLE
CPARULR- RATE USED T AVERAGE CPAR
REHABTP- PENPLE NN PARODLE REHACILITATION TIME (YRS)

CPAROULRKL=CPAR .K 179,
CPAROLK- RATE USED T7 AVERAGE CPAR
CPAR - COMPLETED PAPNLE BUT MNT RETURNED TO BF

FCRIM OR NON CRIMINALS

128
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PROBATIUN LEVEL

PRIB ¢K=PRIB o+ J+DT*{GP JPBR*GP JR, JK+CONPRR*CON_JR.JK+ 180,
CwWOBPBR*CWNRR , JK+GPRPBRAGPAR, JK-PRORCR, JK~
ZPRUBR.JK=DR10.JK)

PkuB - NUMBER 0N PROBATIOM NCT RETURNED TO FCRIM

GPJPBR - GUILTY PLEA FRIM JAIL TO PRCBATION RATIO
GPJR - GUILTY PLFA FRNM JAIL PATE
CUNPBR - CONVICTED FROM JAIL TO PRORATION RATIO

CON_Jk - CONVICTED FROM JAIL RATE
CWOUBPBR- CONVICTFD WHILE ON BAIL TO PRUBATION RATIOD

CWUBR - CONVICTED WHILE ON RATL PATE
GPBPBR = GUILTY PLEA FROM BAIL TO PROBATION RATIO
GPER - GUILTY PLEA WHILE OM BRATL RATE

PRUBCKR - CRIME RATE NF THOSE ON PRORATION THAT HAVE
NOT BECOME FCRIM

CPRUBR = PATE AT WHICH PRORATINM [S COMPLETED

UR10 - DEATH RATE 0OF TH?S IN PROB
ORLU «KL=(URN/1000)*PPOR,K 181,

DR10O - DFATH RATE NF THOS IN PRCH

ORN - DEATH RATF NOPMAL (DEATHS/1000 PCPULATIGON)

PROB - NUMBEP NN PROBATION NOT RETURNED T2 FCRIM
CPRUBR.KL=APRNB.K/APRNBT 182,

CPRUBR = RATE AT WHICH PROBATIOM IS COMPLETED

APRLB - AVERAGE NUMREP [N PROBATION

APRUBT = AVERAGE PROBATIOIN TIMF (YRS)
APROB.K=SMUGOTH(PROAR, JK, APROAT) 183,

APRGB - AVERAGE NUMBER [N PROBATION

PRUBR = PATE USED FIP APRTB CAIC

APRULBT = AVERAGE PRORATION TIMF (YRS)
PRUBR.KL=PROR.K 184,

PRUBR = RATE USED FOR APRNB CALC

PRUB - NIJMBER NN PRNBATIAM NCT RETURNED TO FCRIM

CUMPLETED PROBATIOM LEVEL

CPROB«K=CPRUR. J+DT*(PRORR, JK-RPPROR, JK-CPBCR. JK~- 185,
DR11l.JK)
CPRUB - NUMBER COMPLEYEN PPOBATION AND NGT RETURNED

TQ FCRIM 92 MCP

CPRUBR = RATE AT WHICH PRCBATICM IS COMPLETEC
RRPROB - RETURN RATE TO NCP OF THOSE WHO HAVE
COMPLETEDN PRNB

CPBCR - COMPLETED PRNRATIOM CRIME RATE

OR11 - DEATH RATE 7F THRSE IM CPRDOB
D11.KL=(DRN/1000)*CPRNB K 186,

DR11 - DEATH RATE OF THDSE IN CPRCB

URN - DEATH RATE NORMAL (DEATHS/1000 POPULATION)

CPKOUB - NUMBER COMPLETED PROBATIOM AND NOT RETURNED
TO FCRIM OR MCP
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RIPKUB.KL=FIFGE (RRPRNAR1.X,PRPROR2.Ky CPROB.K, 187,
ACPRUB.K )

RRPRUB = RFTURM RATE 7O NCP QOF THOSE WHDO HAVE
COMPLETED PR(OB

RKPKUBl- RRPRO3 ADJUSTED FOR FLDW DELAY

RRPRUBZ2—- RRPROR NNT ADJYSTED FCP FLOW DELAY

CPRUB ~ NUMBEP COMPLETED PRIRATICN AND NDT RETURNED
TO FCPIM 7P MCP

ACPRuUB - AVERAGE NUMAREP TN COMPLETED PRNBATICM

RR#RUBI.K=ACPPG%.K/(RHTPROB*AOCEPHT.K) 188,
RRPRUBL- RRPRNB ADJUSTED FOR FLOW DELAY
ACPKOB - AVERAGE NUMBEP IN COMPLETED PROBATICN
RHTPROB~ PEDPLE NN PRNOBATION REHABILITAIOH TIME
(YRS}
AUCERHT~ AQC EFFECT 7AM PEHABILITATICN TIMES

RXPROB2.K=CPRCB,K/(RHTPRMA*AJCERHT ¥} 189,
RRPkUB2=- RRPRNB NDOT ADJUSTED FOR FLOW DELAY
CPRUB NUMBER COMPLETED PROBATION AND NOT RETURNED
TN FCRINM 0P MCP
RHTPRuUB- PEMNPLE NN PRORATION REHABILITAION TIME
(YRS)
AOCERHT~ AOC EFFECT 1IN PEHABILITATION TIMES

ACPRUB.K=SMUNTH(CPRORRT . JK, RHTPROB) 190,
ACPRUB - AVERAGE NUMAER TN CCMPLETED PROBATICN
CPRUBRT- PATE USEDN IN AVE CPROR CALCULATION
RHTPROB=- PECPLE ON PRORATIOM REHABILITAION TIME

{ YRS)

CPROUOBRT.KL=CPPNB.K 191,
CPKUBRT- PATE USED IN AvE CPROB CALCULATION
CPRUB = NUMRER COMPLETEND PROBATION AND NCT RETURNED
TN FCRIM NP NCP

CPBLRKL=(SCR/100000)*A0CD.K*CPBCRM*CPROB.K 192,
CPBCR - COMPLETED PROBATION CRIME RATE
SCR - STANDARD CRIME RATE (CPIMES PER YR/1G0,000
POPUL ATION)
AdCD - ATTRACTIVENESS NF CRIME DEt AYED

CPBCRM - COMPLETCD PROBATIOM CRIME RATE MULTIPLIER
CPRUB = NUMBER COMPLETED PRORATION AND NPT RETURNED
TO FCRIM OR MNCP

CUURTBACKLCG LEVEL

CIURTBL.K=JAIL.K+DROB.K 193,
COURTBL- COYURT BACKLOG (NUMBER NF PEQPLE)
JAIL - JAIL POPULATION
DRUB - THE NUMBER BELIEVED TN BE CURRENTLY

RELEASED NN RAIL
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TRIALR <KL=TRIALDM.K*CTCAP 194, R
TRIALR - COURT TRIAL RATE (TRIALS PER YEAR)
TRIALUM- TRTAL DELAY MULTIPLIEP. TO ADJUST COURT
CAPACTITY TN MEFD
CTCAP -~ COURT CAPAC!ITY (TR IALS/YR)

TRIALUM.K=TARLE({TRDMT 4 AVCTRL oK 40y2,y.2) 105, A
TRIALOM- TRIAL DELAY MULTIPLIEP TD ADJUST COQURT
CAPACITY TO MESD
TROMT - YRIAL DELAY MULTIPLIEP TABLE
AVCTBL - AVERAGE CNUURT BACKLDG (YRS)

AVCTBL.K=SMOOTH(CTBLR.JK,TTCCC} 196, A
AVCTHL - AVERAGE COUURT BACKLNG (YRS)
CTBLR = RATE USED IN AVEPAGING CQURT BACKLCG
TTCCC - TIME TO CHANGE COURT CAPACITY BY ADJUSTING
OVERTIME, ETC. (YRS)

CTBLR.KL=CUOUPTBL.K/CTCAP 197, R
CTBLR - RATE USED IN AVERAGING COURT BACKLCG
COURTBL~ COURT BACKLDG (NUMRER CF PEOPLE)

CTCAP ~ CNURT CAPACITY (TRTALS/YR)

CTBLYRS «K=COURTAL.K/CTCAP 198, A
CTBLYKRS- COURT BACKLOG IN YEARS
CJUURTBL~ COURT BACKLNOG {NUMAFR OF PEOPLE)
CTCAP =~ COURT CAPACITY (TRIALS/YR)

BALLBL.K=(DROB,K/CTCAP) (1/(1-TRJAIL.K)) 199, A
BAILdL - RAIL BArKLOG (YRS)
DRLB - THE NUMSER SELIEVED TC BE CURRENTLY

RELEASED OMN RAIL
CTCAP - CDURY CAPACITY (TRIALS/YR)
TRJAIL = TRIAL RATIN FenM JAIL

JAILBLK={JATL.K/CTCAP)I®(1/TRIJAIL,.K) 200, A
JALLBL JAIL BACKLOG (YRS)
JAIL JAIL PDPULATINN
CTCAP -~ COURT CAPACIYY (TRIALS/YR)
TRJAIL TRIAL RATIO FROM JAIL

CUST CALCULATIONS

ACIST.K=PRISC. K+ JAILC.K+PROBC.K+PARC ,K+POL ICEC .K+ 201, A
CRIMEC.K+COURTC.K
ACOST - ANNUAL COST OF CRIME ($/YR)
PRISC - ANNUAL PRISOM COST ($/YR)
JAILC ANNUAL JALL COST ($/YR)
PRUBC ANNUAL PRCGBCATIOM COST ($/YR)
PARC - PAROLE COSY (s/YP)
POLICEC~ ANNUAL PCLICE COST ($/YR)
CRIMEC - ANNUAL DIRECT LNSS DUE TO INDIVIDUAL CRIMES
($/YR)
CJURTC - CCURT COST ($/YR}
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CUOURTC«K=TRRATE .K*C PERTR 2072, A
CUURTL - COURT COS™ ($/YR)
CPEKTR - AVERAGE COST OoF® TRIAL - NOT INCLUDING
DEFENSFE COSTS ($/TPIAL)

PRISCK=(FPCOST+RHPCOSTI*PPT SCAP+MPL OST=PRISON,K 203, A

PRISC = ANNUAL PRISNM F£NOST ($/YR)

FPCLST - FIXED PRISNAN CNST PER NOUMIMAL PRISC MER
CAPACITY (8/CFLL CA®)

RHPCUST~ PEYABIL ITATINN C2ST PEP PRISONER IMN PPISON
($/PRISONEP)

PKISCAP= PRISONM MOMIMAL CAPACITY {PEQPLE)

MPCuST = MARGINAL PRISOM CNST ($/ACTUAL PRISONER) -
F0On, ETC.

PRISUN = PRISOM POPULATION (LIMITED TO RE NCN ZSR()

JALLC.K=FJLUST*JCAP+MJCASTX JATL . K 204, A
JAILC = ANNUAL JAITL COST ($/7YPR)
FJCOST - FIXED JAIL COST PLER NPMINAL CAPICITY ($/
PRISONER CAPACITY)

JCAP = NIOMINAL JAIL CAPATITY (PECPLE)
MJCUST - MARGIMNAL JAIL COST PEP ACTUAL PRISC'NER PER
YR
JAIL ~ JATIL POPULATIOM
PkyBC.K={DPRTB.K/PROBWL ) *PROBLC 205, A
PRUBC = ANNUAL PRORCATTION rOST {$/YR)

OPRLB - MHUMBER 0OF PTAPLE BRELIEVE T" Bt CURRENTLY 0N
PRNMBATION (PEJPLF)

PRUBWL - PROBATION OFFICER UWORKLODAD (PEIPLE/
PROBATION DJFFICFR)

PRUBIC = ANNUAL PROBATION NEFICFR COST INCLUDING
NVERHEAD {$/YR)

PARC «K={DPAR K /PAPHWL } *PARJC 206, A
PARC ~ PARNOLE CNST ($/YR)
DP AR = NUMBER DELIEVFEN T3 BE CURFENTLY OM PARJLF
(PENPLE)
PAKWL - PAROLE AFFICER WORKLOAD (PEOPLE/PARCLE
NFFICER)
PARUC = ANNYAL PAROLE NFFICER COST INCLUDING

AVERHEAD ($/YR)

POLICEC.K=PULICE®PDLOFC 207, A
POLICEC- ANNUAL POLICE COST ($/YR)
POLILE = NUMBER OF POLICE W!THIN THE SYSTEM BCUNDRY
POLUFC = ANNUAL POLICE 2FFICER COST INCLUDING ALL
EQUIP {$/YR)

CRIMEC.K=SMTLR,K*AVECPC 208, A
CRIMEC - ANNUAL DIREFT LOSS DUE TO INDIVIDUAL CRIMES
($/YR)
SMTCR - SMOOTHED TOTAL CRIME PATE (CRIMES/YR)

AVECLPL - AVERAGE COST™ PER COIMFE ($/CRIME)
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CJS5T ACCUMULATIONS

TCIST.K=TCOSTJ+DT*ACOSTR.JK 209,
TCUST = TRTAL ACCUMYULATED CCST OF CRIME ($)
ACLSTR - €NST RATE USED TC CALC TOTAL COSTY

ACOSTRKL=ACOST .K 210,
ACJSTR - £0OST RATE USED TN CALC TOTAL COST
ACLST = ANNUAL COST JF CRIME ($/YP)
NPVCUSTeK=NPVCISTL.J+DT#DACISTR, JK 211,

NPVCUST- MET PRESENT VALUF OF THE TOTAL COST OF
CRIME FOR THE PUN LEMGTH

DACUSTR- DISCOUNTED AMNUAL €OST RATE (USED IN
MPVCOST CALC)

VAZUOSTRKL=ACOST . K/NDISF.K 212,
DACUSTR= DISCNUNTED AMNUJAL CNST RATE (USED IN
NPVCOST CALC)

ACUST = ANNUAL COST 9% CRIMF ($/YR)
DISF - DISCOAUNT FACYOF (USED TC DISCOUMT ANNUAL
£AsT

U ISCUUNT FACTNR

DISF.K=DISF« J+DT*DISFR, JK 213,
DISF - DISCOUNT FACTDR {USED TO DISCOUNT ANNUAL
rNsT)
UDISFR = DISCNUNT FACTNPR RATE USED IN DISCOUNT

FACTOPR CALC

DISFRoKL={DISR}I*DISF.K 214,
UISFR - DISCOUNT FACTOP PATE USED IN DISCOUNT
EACTPR CALC
UISK - NDISCOUNT RAYTE (JNTFPEST RATE USED FOP COST
OF CAPITAL)
DISF - DISCAUNT EACTCR  (USED TO DISCOUNT ANNUAL
cnsT)

MISCELLANFNOUS EQUATIONS

TJTPUPK=0UTPOP K+JAIL .K+PRTSOMN.K 215,
TOTPUP - TOTAL PNPULATION (PEOPLE)
OUTPUP - POPULATION OUTSIDE JAIL OR PRISON
JAIL - JAIL POPULATION
PRISUN - PPISON PNPULATION (LIMITED TO BE NON ZERO)
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UJB oK=DRUB . JENTH{ARTNBR, J*AR, J¥=GPP P, JK-FCBR, JK~ 216, L
CRUBKeJK=BJP, JK=DPK, JK-DRNBAR, JK)

UKL B - THE NUMRER RELIEVED TN BE CURRENTLY
PELEASED OM RATL

ARTUBK = APPFST TN RAIL PATTC

AR - ARPEST RATE

GPBK = GYILTY PLEA WHILE NM BAIL RATE

CWUBR = COMNVICTED WHILE OM BAIL PRATE

BJK = BAIL JUMD RATE (PENPLE/YR)

DR5 = NEATH RATE FOR PELFASED NN RAIL

DRUBAK - NRNAB ARREST RATE (PENPLE/YR)

BJR KL=DKUB K*BAILJP 217, R

BJR = BATL Juw™p RATE (PENPLE/YR)

DRL B = THE NUMRER RELIEVER T™ RE CURRENTLY
RELFASFD 0OM RAIL

BAILJP - 8AIL JUMP PROBARILTITY (THOSE JUMPING BAIL/

TOTAL NN RAIL)

OKJBARKL=AKPRF( (KESCR®] F-S*AQCO V¥ ( (DRIBK-KROBR K )* 218, P
FCRIMMX¢RUB,K*RNBCAM)

DRUBAR - NROB ARRFST PATE (PECPLE/ZYR)

ARPBF(L - ARPEST PRCBABILTITY - FPEE CRIMINALS

SCR = STANDARD CRIME RATC (COIMES PSP YR/100,000
PAPYLAT IOMN)

AuCD - ATTRACTIVENESS JF CPIMF DELAYED

URUB = THE NIIMBEP RELISVED TN BE CURRENTLY
RELEASED ON RAIL

kuB - PELEASFD "N BATL (PETPLF) AND NOT RECOME
FCRIM

FCRIMMX- FRFE CRIMINAL CRIME PATE MULTIPLIEP

RUBCRM - PELEASED TN BA!L CPIMF RATE MULTIPLIER

ARPBFCoK=(( L=FNDARR X} *FIFGE (POLCAP ,K,PRNLARR K, 219, A

PULARRK+PCLCAPK) )/ ((FCRIM K=DOPEADLK )®ADCD K%
SCR*®1E=-5%F CRIMMX+SDADCPADNPEADN ¥ )

ARPBFC
FNOARR
POLCAP

PULARR

FCKIM
DOPEADL
AQCD
SCK

FCRIMMX -

SDADCR

ARREST PROBARILITY - FPEE CRIMIMALS

FRES MEW OFFEMDER APREST RATIOD

POLICE CAPACITY TN MAYE ARRESTS {MEN AND
EFFECTIVENESS)

POLTCF ARREST RATE (USED AS LONG AS IT TS
LESS THAN POLCAP)

FREE CRIMINALS (INCLUDYNG DNPE ADDICTS)

MUMBER OF DNPE ADDICTS (PEOPLE)

ATTRACTIVENESS OJF CRIMF DELAYED

STANDARD CRIME RATE (CPIMES PER YR/100,000
POPUL AT 10N)

FREE CRIMINAL CRIME RATE MULTIPLIER

STANDARD DOPE ANDICT CPTME RATE (CRIMES/YR)
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DPAR.K=UPAK.J+DT‘lDARR.JK-CPARR.JK—PARVP.JK—DHB.JK- 220, L

DPARAKJK)

UPAR - MUMPBER 8ELIEVED TO BE CURRENTLY ON PAROLE
(PECPLE)
PARK - PARQOLE PATE
CPARR - PATE AT WHICH PEOPLE COMPLETE PAFCLE
PARVR - PARNLE VINLATION RATE (PECPLE/YR)
DR8 - PEDPLE NN PAPQLE DEATH RATE
DPARAR - DPAR ARREST RATE (PEOPLE/YR)
PARVK .KL=PARVP*NPAR K 2214 R
PARVR - PARNLE VIOCLATION RATE {(PEUPLE/YR)
PARVP = PARNLE VIDLATION PRORARILITY (VICLATCRS/
TOTAL ON PARNLE)
DPAR — NUMARER BELIESVED TN BE CURRENTLY ON PAROLE
(PEMPLE)
LPAKARJKL=AKPRFC ,K=SCR*1 E~-5%ANCDK*{ (DPAR (K~ 222, R

PARULE K ) *FCR TMMX+ PAROLE . K *PARCRM)

UDPARAR - NPAR ARREST RATE (PEOPLE/YR)

ARPBFC - PfRREST PRNBABILITY - FPEE CRIMINALS

SCR - STANDARD CRIME RATE (CRIMES PSR YR/100,000
POPUL AT IOM)

AUCD - ATTRACTIVENESS 7F CRIME DELAYED

DPAR - NUMRER RELIEVED TN RE CUPRENTLY ON PARNLE
(PEOPLE)

PARLLE - NUMBEP OF PEOPLE OM PAPOLE THAT HAVE NOT
AFCNME FCRIMINALS

FUKIMMX- FREF CRIMINAL CRIME RATE MULTIPLIER

PARCRM - PEOPLE NN PARNLE CPIME RATE MULTIPLIER

DPRUB.K=DPKOR. J+NTx(GP JPBR*GPJR. JK+C ONPBR* 223, L

CDN_JR.JK#CNDBPRR*CHOBRaJK+GPBPBR*GPBR.JK-
CPRUBReJK=DR10+JK-PRORVP, JK-DOPROBAR.JK)

DPRLB -

GPJPBR -
GPJR -
CONPBK =
CUN_JR -
CWOBPBR-
CWUBR =~
GPBPBR
GPBR

CPRUBR
DR10O -
PROBVP -
DPROBAR-

NUMBER OF DENPLE BELIEVE TO BE CURRENTLY CN
PRNRATINAN (PEJPLE)

GUILTY PLEA FRAOM JAIL TC PROBATION RATIO

GUILTY PLEA FROM JAIL RATE

CONVICTED FROM JAIL TC PRCUAATION RATIC

CONVICTED FROM JATL RATE

CONVICTED WHILE ON BAIL TO PROBATICN RATIO

CONVICTED WHILE .ON RAIL RATE

GUILTY PLEA FROM BAIL YO PROBATION RATIOD

CUILTY PLEA WHILE ON BAIL RATE

PATE AT WHICH PROBATIOM IS COMPLETED

DEATH RATE OF THNS IN PROAR

PROBATION VIOLATION RATE (P/YR)

DPRNB ARREST RATE (P/YR)
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DPRJUBAR KL=ARPARFC K* ((DPROR,K-PRNORK ) *FCR [MMX+ 224, °
PROB.K*PRORCRM)#ANCD (KASCR*]1F-5
OPRUBAR=~ DPRDOBR ARREST RATE (P/YP)
ARPBFL = ARREST PRCBABILITY - FREE CRIMINALS
DPRuUB - NUMBER OF PEQPL® BRELIEVE TC BE CURPENTLY CN
PRORATION (PENPLE)
PrROB - NUMBER ON PROBATION NCT RETURNED TC FCRIM
FCRIMMX- FREE CRIMINAL CRIME PATE MULTIPLIFR
PRUBCRM- PEOPLE ON PROBATIOM CPIME RATE MULTIPLIER

AOCD - ATTRACTIVENESS NF CPIME DELAYED
SCR ~ STANDARD CRIME RATE (CPIMES PER YR/100,000
POPUL AT ION)
PRIBVP.KL=PRNORVR*DPROA, K 225, R

PRUBVP = PRNBATION VIOLATION RATE (P/YR)

PRUBVK - PROBATION VIOLATION PROARABILITY (VIDLATCRS/
TOATAL DN PROBATION)

DPRUB = MNUMBER OF PENPLE BELIEVE TC BE CURRENTLY NN
PROBATION (PECPLFE)

CUNSTANTS FOLLOW

GPBPBR=.16 225.5, C
CWUBPBR=,08 225.6, C
GPJPBR=,14 225.7y C
CJUNPBR=.006 225.8, C
CONRCR=,6% 225.9, C

GPBPBR - GUILTY PLEA FROM BAIL TO PROBATICN RATIC

CWOBPBR= CONVICTED WHILE CON BAIL TD PROBATION RATIO

GPJPBR - GUILTY PLEA FROM JAIL TO PROBATION RATIC

CONPBR = CONVICTFED FPOM JATL TD PRCBATION RATIO

CUNKCR = CONVICTED FRAM JAIL TO RELEASED CRIMINAL
RATIN (FINES, ETC.)

GPJRCR=.73 2264 C

CWUBRCR=,.7 226.19 C
GPBRCR=.T75 226424 C
PRISCAP=2500 226.3, C
PULICE=10500 226,44 €
BkN=14 226.5, C
CTCAP=43T00 226.64 C
TTCCC=.2 22647 C

GPJRCR = GUILTY PLEA FROM JAIL TG RELEASED CRIM
RATIG (FINES, ETC.)

CWUBRCR- CONVICTEC WHILE ON BAIL TO REL CRIM RATIO
(FINES, ETC.!

GPBRCR - GUILTY PLEA WHILF ON BAIL TO REL CRIM RATID
(FINES, ETC.)

PRISCAP- PRISDN NMNMIMAY CAPACITY (PECPLE)

PGLICE - NUMBER NF POLICE WITHIMN THE SYSTEM BOUNDRY

BRN - RIRTH RATE MNNRMAL (PFQPLE/1000 POPULATION)

CTCAP - COURT CAPACITY {TRIALS/YR)

TTCCC - YIME TO CHANGE COURT CAPACITY BY ADJUSTING
OVERTIME, ETC. (YRS)
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LINVR=,.52
CUNVR

CuVRB=.44
PSEN=20
URN=14
JCAP=1460
CuVkB
PSEN

DRN
JCAP

CRSMT=1
NRCONST=1
TRSMT=,3
REPR=.4
FXCERC=.7
CRSMT

NRCONST-

TRSMT
REPR
FXCERC

GP1SM=1.34
ARTUPR=8

PRIBOC=15000

PRIBWL=137
PAKWL=60

PARUC=22000

POLOUFC=18000

AVECPC=250

CPERTR=520

BAILJP=.05
GPISM
ARTUPR
PRUBGC
PRUBWL
PARWL
PARLC
PULUFC

AVECPC
CPERTR

BAILJP

CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MODEL

226.00
CONVICTION PATIO OF THOSE TRIED FRCM JATL
227, C
227.1,
227424
227.3,
CONVICTION RATIO NF THDOSE TRIED FROM BATL
PERCENTAGE IF NOMINAL SENTENCE OFFERED FOR
A GUILTY PLEA (=)

DEATH RATE NDRMAL (CEATHS/1000 PCPULATION}
NOMINAL JAIL CAPACITY (PECPLE)

227.5'
2276,
221.7'
227.8y
22709'

CRIME RATE SMNOTHING TIME (YRS)

MEWS REPORTIMG RATIN CONSTANT

TRIAL RATE SMONTHING TIME

CRIME REPORTING RATIO (REPORTED/ACTUAL)

FREED EXCCNVICTS EMPLOYMENT RATIQ CCNSTANT

(EMPLOYED/UNEMPLOYED)

228, C
228,11,
228.2'
228.3,
228,64,
??8.50
228.6
22807'
228.3'
22849,
GUILTY PLEA IMCENTIVES SCALING MULTIPLIER
ARRESTS TN POLICE RATIN (MAXIMUM ARRESTS
PER YR PER OFFICER)
ANNUAL PROBATION OFFICER COST INCLUDING
OVERHEAD ($/YR)
PRORATICN OFFICER WORKLOAD (PEOPL E/
PRABRATICON OFFICEP)
PAROLE TFFICER WORKLOAD (PECPLE/PARCLE
NFFICER)
ANNUAL PARCOLE OFFICER CCST INCLUDINMG
OVERHEAD ($/YR}
ANNUJAL POLICE DFFICER COST INCLUDING ALL
EQUIP ($/YR)
AVERAGE CONST PER CRIME ($/CRIME)
AVFRAGE CNST PER TRIAL - NOT INCLUDING
DEFENSE COSTS ($/TP1AL)
SAIL JUMP PRNOBABILITY (THNSE JUMPING BAIL/
TOTAL CN BAIL)
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PAKVP=,1

PROBVR=,1

ASENC=0
PARVP -

PRUBVR =

DISR=.06
NUPRSR=,05
SCMPOLC=20
ROF PEM=10
DIJPEA=4000
ASEN=.75
OISK -

NOPRSR =
SCMPULC-

ROFPEM -
DOPEA -~

ASEN -

APkOBT=2
AVEPART=2
STOGPR=8.57
PDe L AY=2
SCR=1300
FOCRM=1
RCCRM=290
ROBCRM=200
SUAUCR=50
CPBCRM=75
APRUBT -
AVEPART-
STUGPR =

PUELAY -
SCR -

FUCRM -
RCCRM -
RUBCRM
SDADCR =
CPBCRM

CRIME-P (CRIM JUSTICE SYSTEM DYNAMIC MODEL

229, C
229.1,
22942,
PARDLE VIOLATION PROBABILITY (VIOLATCRS/
TOTAL ON PAROLE)
PROBATION VIDLATION PROBARBRILITY (VIOLATORS/
TNTAL ON PROBATION)

229.4,
229.5,
229.6,
229, 7,
229.8,
229.9,
DISCOUNT RATE (INTEREST RATE USED FOR COST
NF CAPITAL}Y
NO PROSECUTE RATIOD
SCALING MULTIPLIER FOP POLICE CAPACITY
(ADJUST WITH SCMPEFF)

REPEAT OFFENDERS POLICE EFFECTIVENESS
MULTIPLIER
TOTAL NUMBER QOF

THAT ARE FREE
AVERAGE PRISON SENTENCE GIVEN BY THE COURTS
(YRS)

DNPE ADDICTS IN THE SYSTEM

230, C
230.1,
230.2,
230.3,
230.4.
230.5
230460
230.7,
230.8
230.9,
AVERAGE PROBATION TIME (YRS)
AVFRAGE PARNLE TIME (YPS)
STANDARD GUILTY PLEA PATE FROM JATLIMULT
FOR GPJR)
TIME DELAY Y0 CHANGE PERCEIVED
ATTPACTIVENESS NF CRIME (YRS)
STANDARD CRIME RATE (CPRIMES PER
PAPULATIONY
FIRST OFFENDERS CRIME PATE MULTIPLIER
RELEASEN CRIMINALS CRIME RATE MULTIPLIER
RELEASEDN ON BAIL CRIME RATE MULTIPLIER
STANDARD DOPE ADNICT CPIME RATE (CRTMES/YR)
CNMPLETED PRORATION CRIME RATE MULTIPL IER

YR/100,000
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PKLBCRM=150
PAKCRM=200
CPAaRCRM=100
EXCCM=220
UXCTTE=.5
ATGPB=1
FNOCRM=50
UXCCM=420
FCR IMMX=420
STLIM=15
PRUBCRM
PAKCRM
CPARCRM

EXCCH
UXCTTE

ATGPB

FNUCRM
UXCCM
FORIMMX
STLIM

REHABTX=14
REHABTP=12
REHABT=16
RHTPRUB=11
RHABTNU=9.3
FPCOST=4000
MPCOST=1000
RHPCOST=20
FJCOST=1000
MJCOST=800
REHABT X
REHABTP
REHABT

RHT PROB-

RHABTNuU
FPCULST

MPCOST -

RHPCUST

FJCCST

MJCOST
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CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MODEL 4/18/72
231, C
231l.1y C
231.2y C
231.3, C
231.4y T
231.5. C
231.5, C
231.7, C
231.8, C
231.9, C
PENPLE ON PRORATION CPIME RATE MULTIPLIER
PEOPLE ON PAPNLE CPIME RATE MULTIPLIER
PENPLE WHN HAVE CNAMPLETED PARDLE CRIME RATE
MULTIPLIER
EMPLOYFD EXCONVICTY CRIME RATE MULTIPLIER
UNEMPLOYED SXCONVICT TIME TQ EMPLOYMENT
{YRS)
AVERAGE TIME 77 A GUILTY PLEA FOR THOSE ON
AAIL (YRS)
FREE NEW "FFENDEP CPIME RATE MULTIPLIFR
UNEMPLAOYED EXCONVICT CRIME RATE MULTIPLIER
FREE CRIMINAL CRIME RATE MULTIPLIER
FREF CRIMINAL REHABILITATION TIME
232, C
232.1y C
232.2, C
232.3, C
232.4, C
232454 C
232.64 C
232.7, C
232.8, C
232.9. C

EMPLOYED EXCONVICT PREHABILITAION TIME (YRS)

PEOPLE ON PARQLE REHABILITATION TIME (YRS)

RFLEASED CRIMINAL REHABILITATION TIME (YRS)

PEOPLE CN PRIOBATIOM REHABILITAION TIME
{YRS)

FREE NEW NFFENDERS REHABILITAION TIME (YRS)

FIXED PRISON COST PER NOMINAL PRISCNFR
CAPACITY ($/CELL CAP)

MARGINAL PRISNM .COST (8/ACTUAL PRISONER)
FOODs ETC.

REHABILITATION COST PFP PRISONER IN PRISON
($/PRISONER)

FIXED JAIL COST PEP NOMINAL
PRISONER CAPACITY)

MARGIMAL JAIL COST PEP ACTUAL PRISNNER PER
YR

CAPICITY ($/
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PAGE 39 CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MODEL 4718772
PARBLAP=1260 233, C
FNOPEM=1 233.1, C
ARHTE=.5 233.2. C
SCMAOC=.0485 233.3, C
SCMPEFF=,0345 233.,4, C
ACHG=0 233.5, C

PARBCAP= PARNLE ANARD MOMIMAL PPOCESSING CAPACITY
(PEOPLE/YR)
FNOPEM = FREE NEW NPFFENNERS POLICE EFFECTIVENESS

MULTIPLIER
ARHTE = ANC -~ REHABILITATION TIME EXPONENT
SCMAOC - SCALING MULTIPLIER FOR ATTRACTIVENESS OF
CRIME
SCMPEFF= SCALING MULTIPLIER FOP POLICE EFFECTIVENESS
ACHG - ATTRACTIVENESS 0OF CRIME CHANGE

INITIAL CONDITIONS FOLLOW

DISF=1 234, N
NPVCOST=0 234,14 N
TCIST=0 234,24 N
SMTCR=1016000 234,34 N
TOTPOP=5500000 234.5, N
PRISN=2440 234,64 N
JAlLL=14060 234.7¢ N
AR=81000 234.8, N
DPAR=25130 234.,9, N

DISF - DISCOUNT FACTOP. (USED TO DISCOUNT ANNUAL

COsT)
NPVCUST~- MET PRESENT VALUE 0OF THE TOTAL COST CF

CRIME FOR THE RUN LEMNGTH

TCUST - TOTAL ACCUMULATED CCST OF CRIME ($)

SMTCR - SMOQTHED TOTAL CRIME PATE (CRIMES/YR)
TuTPOP = TOTAL POPULATION (PEOPLE)

PRISN = PRISOM BEFORE THE NON ZERD LIMITAION

JAILL - JAIL POPULATION REFORE NON ZERO LIMITATION

AR - ARREST RATE
DPAR NJUMBER BELIEVED TO BE CURRENTLY ON PAROLE
(PENPLE)



141

PAGE 40 CRIME-P CRIM JUSTICE SYSTEM DYNAMIC MODEL 4/18/72
DPRUB=52000 235, N
AKPNOM=1,031 235.1: N
PRIBPSN=.56 235,24 N
NZP=TOTPIP-FCRIM-RC-CPRCB-PRIB-ROB-1INEX~EMEXC- 235,3, N
P ARULE-CPAR-FNO-JAIL-PRISNN
DPRUB - NUMBERP OF PSNPLE RELIEVE 7O BE CURRENTLY ON
PRPBATICN (PENPLE)
ARPNOM - ARPEST PRPCBARILITY FIR NEW COFFENDERS
MULTIPLIER
PROBPSN- PRNOBARTLITY AF GOING YO PRISON FOR EACH
CR IME
NCP = NON CPIMINAL POPULATICM
TUTPUP - TRTAL POPULATINN (PECPLE)
FCRIM = FREE CRIMINALS (INCLUDING DOPE ADDICTS)
RC - RELFASED CRIMINAL
CPRLB - NUMBER COMOLETED PPRIAATION AND NOT RETURNED
TQ FCRIM NR NCP
PRUB ~ NUMBER NN PRAAATIAM N2T RETURNED TO FCRIM
RUB - RELEASEN ON BA'L (PEAPLE) AND NOT BECNME
FCRIM
UNEX - UNEMPLOYED FEXCNNMVICTS
EMEXC - EMPLAYED EXCONVICTS THAT HAVE NOT RECOME
FPEE CRIMINALS
PARULE - NUMBEP QOF PENPLE 0OM PAPCLE THAT HAVE NOT
RECNME FCRIMINALS
CPAR = CNMPLETED PAROLE RUT MOT RETURNED TN BE
FCRIM OR MON CRIMINALS
FNu - FREE NEW NFEENDERS (HAVE ESSENTIALLY NEVER
BEEN ARRESTEDN) !
JAIL - JAIL PDPUYLATION

PRISUN

PRISON POPULATION (LIMITED TO RE MON ZERO)
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CPIME-P (CRIM JUSTICE SYSTEM DYNAMIC MODEL 4/18/72

INITIAL CONDITIONS FOLLNW THAT CAN BE
AUTUMATICALLY

CALCULATED FP A NtSW SET OF MODEL BOUNDRIES

USING THF APPROPRIATE EQUATIONS

FNJ=357500
EME XC=900
RLC=11000
PRJIB=3000
CPROB=1360
UNEX=170
PAROLE=402
CPAR=143
FCRIN=74770
FNG

EMEXC
RLC

PRUB
CPRULB

UNEX
PARGLE

CPAR

FCRIN
DR1IB=10410
RIB=930v

LRUB

RuB

236.14 N
236020 N
236.3, N
236.44 N
236454 N
236,64 N
236,77, N
236.8, N
236.99 N
FREE NEW OFFENDERS (HRVE ESSENTIALLY NEVER
REEN ARRESYEN)
EMPLNYED EXCONVICTS THAT HAVE NOT BECOME
FREE CRIMIMALS
RELEASED CRIMIMALS BEFNRE NON ZERO
LIMITATION
NUMBER ON PROBATIOM NOT RETURNED TD FCRIM
MUMBER COMPLETEN PRCRATION AND NCOT RETURNED
TN FCRIM NP NCP
UNEMPLOYED EXCONVICTS
NIJMBEP OF PFOPILE ON PAROLE THAT HAVE NOT
BECOME FCRIMINALS
COMPLETED PAPOLE BIIT NMOT RETURNED TO BE
FCRIM OR NOM CRIMINALS
FREE CRIMINALS (WITHOUY DCPE ADDICTS)
2374 N
237.1, N

THE NUMBER BCLTEVED TO BE CURRENTLY
RELEASED 0OM RAIL

RELEASED ON BAIL (PEOPLE) AND NOT BECQOME
FCRIM



[ZYT I FOIME-P CPRI% JUSTICE SYSTCW DYNAMIC MODEL 6718772
NuMe NU T DEFINITIO™ WHEPE USED
ACHG 233.5 C ATTRACTIVENESS NF £PIME CHANGE AOC 2,1 !
AZ35T 201 A AMMUAL COST OF CRI¥E ($7YR) ACDSTR,R,210/DACOSTR,P, 212
ACUSTR 21y P COST RATE §SED YO CALC TOTAL COST TCOST.L,209
ACPAR 170 A AVERAGE NUMAER £ OMPIETED PARNLE PRPAP,P 4 1TS5/RRPARL,A, 176
ALPRCB 190 A AVERAGE “IUMATP 1N [NMPLETED PROPATION PRPANB,R,1AT/RRPROAL, A, 188
AEMEAC 163 A AVFRAGF EMPLAYFN EX CNNVICT LEVFL PPEXC P, 160/RREXCL,A0101
4cXCR  lue F RATE USE "0 AVEPAGE EMEXC AEMEXC, A, 163
AFCAIM 99 A AVERAGE NUMAFP NF FPEE CRIMINALS PETP,R,101 /RETR],A,102
AFND 77 A AVERAGE MUMAEP OF FPEE NEW OFFENDERS PPENO.P,T5
AJC 1 A ATTRACTIVEMESS NF CPIME (MULYIPLIER FOR AOCN,A, 84
CRIME RATES)
sl 4o & ATTRACTIVEMESS OF CP[ME DELAYED FNOCP P 436 /FCHCR , R, &6/ 0CERHT, A, T6/FOLP 4R, A5/OCBCR,PLAG
RCCRyRyO%/PRNRCR,RyOT/UKCCR, Ry 150/ 5XCCR, R 159/0ARCP 7,
14R/CPAPCR Ry 174/COBCR4Ry192/DRDIBAR, R, 21R/ARPBFC A 219
DPARAP P 4 222/NPROAAP 4R 4224
AJCERHT 70 A AOC EFFECY NN REHEPILITATION TIMES PRFNO,P,?5/RETRL,A,102/RETR2,A¢103/PRRCLs 4, 121 /RRPC2,4,122
RPEXCLeA s 161 /RREXC2,As 162/RRPAR 1,A, 1 76/RRPAR2,Ay177
ROPPDRL, A, 1BB/RRPPOR2, A, 130
APARULE LTU A AVERAGE N'MAER OF PEDPLE DN PARMLE CPAPP ,P,169
APHES 134 A AVERAGT ORISIN POPULATION PPRP P, 131
APROS  lu3 A AVERAGE NUMBSR IN PPOBATION CPRNARyRy1A2
APKUBT 2J0 € AVERAGE DRORATION YIME (YRS) CPPIAP R, LR2/APROA,A (103 -
a 9L R APREST RATE SMAP, A4 20/FNDy Lo BO/FCRINGL »8R/JATLL,L,10%/RLC 4L 4 119/P0B,L
23%.A N 1437DRNA,L,216
ARG i2e A AVERAGE NI/MBEP OF PFLEASED CRIMINALS PRRC,P, 120/RRRC1,4,121
AAHTE  233.2 € ANC - REMABILITATION TIME EXOONENT ACEPHT A, 76
ARPBFC 215 A ARREST PONAABILIYY - FPEL CRIMINALS DPRAAP P ,21B/NPARAP R, 222/NPRORAR Ry 224
ARPMT 13.1 T ARRESY PRNAABIL!TY MULTIPLIER TABLE ARPPOBM A, 12
ARPNU 3> A ARFESY PRAPABILITY FQEE NEW OFFENDERS (%) ARPNOM, Ay 42
ARPNUM &2 A ARREST PPARABILITY FOR NEW OFFENDERS FMOCP ,Ry34/FOCR, R, 25
235.1 N MULTIPLIER
ARPNOT  3ea] T APOEST OPNRABILITY FRET NEW NFFENDERS TARLF ARPNOMy A, &2
ARPRUB 13 A APRFST PRNAABILITY FOR THE AVERAGE ARPRIRM, Ay 1 2/PCOOPML A 459
PAPHLATION
AXPROBM 12 A ARREST PPOBABIL'TY WULTIPLIFR FOR AOC AOC,A,L
ARTBRAR L& R RATE USEN TN AVIRAGE ARTOAR SARTOBP. ,As 17
AKTUBR 1e& A ARREST TN AAIL PATIN APTIPR 4P, 18/ARTOJR,As107T/RNB, L, 143/00N8, L, 216
AKTUBRT Lee.l T APPESY TO AATL RATIC TABLE APTORR A, 144
AKTUJR 107 A APRFST TN JAIL PATIN JATLL,L,105
ARTWPR  22aal C ARPESTS YO PILICE PATIN {MAXIMUM ARRESTS PER POLCAP,A,92
YR PER NFFICER)
ASLTBLK 71 A AVERAGE SENTENCE TH COURT BACKLCG RATID CRYALM, A, 70
ASEN 229.9 C AVERAGE PPISIN SENTENCE GIVEN BY THE COURTS AVFSEN,A,9
(YPs)
ASENC  229.2 € AVERAGE PRISON SENTENCE CHANGE AVESEN,A,©
ATWPE  231.% © AVERAGE TIMC Tn A GUILTY PLEA FCR THNSE ON  GPAR,P,130
BAIL (YRS)
ATGPLEA LLT S AVERAGT TIMF TQ A GUILTY PLEA
AVCTBL 190 A AVERARS CHIAT BACKLOG (YRS) ASCTRLR yAy TL/TRIALDM,A,195
AVECPC 228,7 C AVERAGF FIST PER CPIME {$/CRIME) CRIMEC ,A,208
AVEPART 230.1 C AVERAGE PAROLE TIME (YRS) CPARP 4P 169 /APAROLE» A, 170
AVE SEN 9 A AVERAGE SEMTENCE GIVEN AY THE COURT (YRS) PRRR P 4 131/7APRIS JA,1%
AVSENC AVERASE SENTENCE CMANGE (YRS)
8alLBKL INITIAL £NyPT RACKLNG FROY BAJL (USED FOR
INITTALTZATION TMLY)
BAILBL 199 & RAIL BACKLIA (YRS)

143
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BaliLJp

BJx
BR

Ba N
(1]
CBT
CZJMRR
CLRR

CuN_JR

CJNPBR
Lavk
CUNKCR

CuhVR
CINVRM
LINVAMT
CJURTBL
CUURTC
LCOVERM
CIVERMT
CJVKB
CPAR

CPARCK
CPARCRM

CPAROLK
CPARR
CPBCK
CPBCRM
CPERTR

CPRGB
CPRUBR
CPROBRT
CUImeC
CAnATIu

CasMY

CRTBLM
CRTBLMT
CTBLR
CIBLYRS
crcae

(414 )

Cw)BPBR
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CRIME~-P CRI% JUSTICE SYSTEM DYNAMIC MODEL 4/18/72
22049 € BAIL JuMp PoOBARTLITY (THOSE JUMPING RAIL/ BJIP,P,217
TOTAL "M BALLY )
217 R BAIL JUMP RATE (PEDPLE/YRI DROAy L,y 214
LR R BIRTH RATE FAR ALL THE PNPULATICN OUTSIDE MCPoLy 74
PRISON DP JAIL
220.5 € BIRTH RAYE MOPMAL (PEQOPLE/1000 POPULATION) AP, P,BY
2 A CCURY RACKLNG MULTIPLIER ANC,A,lL
2.1 T CURY DACYLIG MULTIPLIER TABLE CBM,A,2
132 A COUNTY CMMISSTINER RELEASE RATE PRRR,P, 131
lie R COURT CRIMI*AL RELEASE RATE (NOY GUILTY SMCCRR pAp19/7JAILLLe1OS/RLE,L,119
DECISTINS)
199 R CONVICTED FPOM JAIL RATE SMCNM_JoAp 1S/ JATLLIL,10%/RLC, Ly 119/PRISN,L,128/PROA,L, 180
OPRCAL,223
225.9 C CONVICTEN FPIM JAIL TO PROBATION PATIN SPSNINyA;6/RCRsAy 11/PRISN:L, 128/PANB, L, 1R0/NPRB,L,223
29 A CONVICTiON RATIO OF THOSE TRIED FRoM JAIL TONYPM, A 60
24549 C CONVICTED FROM JAIL TO RELEASED CRIMINAL SPSNINA6/RCR A 11/RLCsL s L29/PP[SN,L o127
PATIC (FIMES, ETC.)
220.9 C CONVICTIOM RATIO OF THOSE TRIED FHOM JAIL CONR Ay 69/CCN_JRyRy100/CCRR,R¢1LS/FCRR4 A, 145
ob A CONVICTION 2ATIC MULTIPLIER GPLEALIA,8T/GPBR,R,130
5.1 T CONVICTIOM RATIO MULT TARLE CONVARM, A, AR
193 A COURT BACKLIG (NUMBER OF PEOPLE) CTALR4P 4197 /CTOLYRS, A, 198
202 A COURT CNOST (s/YR) ACNST, 4,201
25 A NEWS COVEPAGE MULTIPLIER NFWEM,A,2¢
¢9.1 7 COVERAGE MULT TABLE COVERM,A,29
21 C CCNVICTIPN RATID 9F THCSE TRIED FROM BAIL CHOBR, R, 127
17z L COMDLETEND PARPLE BT NDT RFTUPNEN TQ AE FCR,A423/0UTPOP A4 86 /DR91R o173 /CPARCRyRy LT4/RAPAR Ry LTS
230.8 N FCRIM P MOM CRIMINALS RPPAP 2,4, 177 /CPAPOLR \R 4 179/NCP ¢ N,y235.3
174 R CCHMPLETED PARNLF CPYME RATE SCPARCR  A.32/FCRIN,L,BR/CPAR,L,1T72
231.2 C PENPLE w!) HAVE COMPLLTED PARCLE CRIME RATE CPARCR,P,174
MULTIPLIER
17y R RATE U3ED 77 AVERAGE CPAR ACPAP,A,178
Loy R RATE AT WHICH PEOPLE COMPLETC PARGLE PARNLE 4Ly 166/7CPAR,Lo172/0PAR,L 4220
192 R COMPLETED PANAATIOM CRIME RATE SCPBCPyAp®S/FCRINLIAB/CPROR,L,1ES
230.9 C COMPLETED PPORATION CRJME RATE MLLTIPLIER CPRCP,P,192
228.8 £ AVERAGE FOST PFR TPIAL - NOV INCLUDING COUPTYC 4A,202
DEFFNSE CNSTS (8/TRIAL)
iod> L NUMRER COMPLETEN PPCBATION AND NOT RETURNED FCR,A,23/DUYPOP,A»84/DR11sRs186/RRPRCAIRy 1AT/RRPROAZ,A,189
250.% N TN FCRIM NP NCP CPPORRTP 4 191/CPACR,R4192/NCP,Ny235.3
la2 R RATE AT WHICH PPCBATION IS COMPLFYED PPOR, Ly LAC/CPROA,L,185/DPROR.L, 223
191 R RATE USED 1° AVE CPPOR CALCULATION ACPROB, A, 190
204 A AMNUAL DIPECT LDSS DUE TG INNIVIDUAL CRIMES ACOSY.A,201
L8/YR)
02 A CPIME TO POPULATION RATIC (CP/100. PCOOPM2,A461
000PCPULATION)
227.5 C CRIME RATE SMOOTHIMG TIME (YRS) SMCWORP yR, T/SMGPRR A, 8/SCPARCR Ay 32/SMFNNCRy A, 33 /SMFNOARA
+36/SMUXCCRA¢38/SMEXCCR A, 39/ SPARCD yA,40/SMFOCR A 41
EMPCCRyA(43/SPRORCR, A 44 /SCOBCR Ay LS/ SMFCHMCR A, 4R
SMPNACR, Ay 49
To A CCURTBACKLUG ULt GPLEAL A.67
7lal T CPUPT BACKLOG MULT TaAlLE CPTALM,A,T0
197 R RATE UUSED 1M AVERAGCTHG COURT BACKLOG AVCTAL 4 Al 196
198 A COURT RACKLOG TN YEAPRS CAM,A,2
22046 C COURT CAPACETY (TRIALS/YR) TRIALRM, A, 53/PERTCCoA 64/ TRRATF A, 10B/CWOBR4R,129/TRIALR,R
194 /CTRLA,R, 197/CTRLYRS Ay 1SA/BAILBLA+199/JATLRAL,A,200
INITIAL MUMAER RELEASED TO PRCBATION IN CNE
YR CINIT. ONLY)
225.6 £ CONVICTED WHILE ON PAIL TO PROBATINN RATIO SPSMIM A6 /PRISN,Ls128/PROB,L+ 1RO/DPRCR,L 223



PAGE 3
CMIBK 129
CWIBRCR 220.1
DAL LSTR Zie
Lcalm 72
OtaLMT 72.1
OISF ¥
234
OISFR 21~
DISR 22% 4
DUPEA 229.0
DuPEAD «7
DPAR 220
234.9
UPARAR 22¢
LPaus 223
235
UPRUBAR &«
11} Yo
ORV 227.2
Ui uB 2ib6
237
DRDBAR 218
DR 79
valo 181
DR11 186
Drl2 g2
b2 ins
[P ¥ ] 12e
De 138
D35 leo
Dno 157
07 lo>
DRA 167
by 173
EAVESEN 139
EMEXL 138
23642
EXCCM 231.3
EALCR 159
(4.11 145
FCMCH 40
Fok 23
FIRINM 87
FCRIMM 53
FCRIMMK 231.°
FURIMR 54

CoIME-P

C

-
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C.R1™ JUSTICE SYSTEM DYNAMIC MODEL
COMVICTED WHILE ON PAIL RATE

CONVICTED WHILE ON BAIL TO REL CRIM RATID
{FINES, E¥C.1)

DISCAUNTED AMNNUAL COST RATE (USED [N NPVCAST

care)

DEAL MULTIPLIER (MOW MUCH OF A SENTENCF
PEOUCTION IS NFFEPED)

DEAL MULT TARLE

DISCOUNT FACTOP
£nasT)

(USED TO DISCOUNT ANNUAL

DISCOUNT FACTNR RATE USED IN DISCCUNY FACTR®

raic

DISCOUNT PATE {IMTEPEST RATE USED FOR CCST
CF CAPITAL)

TOTAL NUMAEP OF DOPF ADDICTS IN THE SYSTEM
THAT ARE FREF

NUMREP OF DNPE ADDICTS (PEOPLE)

NUMRER ACLICVED TO BE CURRENTLY ON PARNLE
{PENPLF)

DPAQ ARREST RATE (PFOPLE/YR)

NUMBEP NF PEQPLE BELIEVF TN BL CURRENTLY ON

PRORATION (PENPLE)
OPKNA ARREST RATE (P/VYH)
FREE CRIMINAL DEATH RATE
NEATH RATF MNRMAL (DEATHS/1000 POPULATICNY

THE NUMBSP RELTFVED TO RE CURHENTLY RELEASED

NN BASL
DROB APREST PATE (PEQPLE/YR)
DEATH RATE FNP FREE NEW DEFENDERS
DEATH PATE NF THOS IN PROS
DEATH RATE DF THNSE IN CPROR
FREE NEW TFFENDER DEATH RATE
NEATH PAYE NF THNSE IN JAIL
DEATH RATE OF RELEASED CRIMINALS
NEATH RATE OF THNSE IN PRISON
DEATH RATE £0P RELCASED ON BAIL
UNCMPLAYED FX CONVICT DEATH RATE
EMPLNYED EXCONVICT DEATH RATE
PENPIE ON PARDLE DEATM PATE
NEATIH SATE FIR CNMPLETED PAROLE
FFFECTIVE AVERAGE SENTENCE (YRS)
EMPLOYED EXCOMVICTS THAT MAVE NCT BECOME
FREE CRIMIMALS
EMPLNYED EXCOMVICT CRIME RATE MULTIPLIER
EMPLIYED FXCNVYCT CPIWE RATE

FREE CPIMINAL CPIME RATE (CR/YR)

FREED CRIMIM&L PATIN
FPFE CRIMINALS (IMCLUDING DOPE ADDICTS)

FREE CRIMINAL MULTIPLIER
FREE (R IMINAL CRIME RATE MULTIPLIER

FREE CRIMINAL TO PCLICE RATIO

145
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SMCHCBP o A9 T/FCRINLoBA/RLCoL, 119 /PRISN,L,128/R0OA,L,143
PaNR,Ly1#0/DROALL216/DPROR,L,223
SPSHTM, A6/RLC L4 119/PRISN,L, 128

NPYENST,L, 211
GPLEAILA4A7/GPRR 4R, 130

DEALMyALT2
NACOSTR Py 212/D15FReRy 214

DISF,.L,212
NISFP4P,214
DPEAD Ay &7

FCMCP 1Py 46 /FCRIMA,87/ARPBFC,A,219
PAPC, A, 206/PARVR (P.4221 /DPARAR,F, 222

OPAP ,L 220
PPAL, Ay 205/DPROBAR, Ry 224/PRORVP 4R, 225

DPROB,L,223

FCPIMy L, 8P

OP1,P:79/DR12,RyB2/DR,Re96/DR2:H ¢ L15/0RI 4R,y 126/DR4,Ry 138
DP54P g LL8/DR6E4R, IST/DRT,R, 165/0R8,P 4 15T/DR9,R,173/0R10,R
+181/DR1L,R,186

TPJAIL Ay LLO/GPRRyRyL3O/RNAR A4 147 /COURTBLy As 193/BAILRAL, A,
199/RJP 4P 4217/DRNRAR,R, 218

DROA, L4218

NCP,L,74

PPCRsL ¢ 180/DPROA, L, 223

CPROR, L,y LAS

FMD¢L,80

JAILL,L,y105

PLCyL119

PPISM,L, 128

PPRyL:143/NRNB 4L, 216

UNEX)L, 148

EMEXCy L4158

PAROLE 4Ly L66/DPAR,L,220

CPAR, L, 172

SLMgAsI/ASCTBLR.AST)

FLRyAL23/0UTPOP A, B4/EXCCR 4R, 1SS /RREXC, Ry 160/RPEXC2,A, 162
AEYCP Py 1664/DR7,Ps 165/NCP Ny 235.3

EXCCP P, 1%

SMEXCCP ,Ap39/FCRIN,L,88/EMEXCsL,158

FCRINJL RB/RLC L+ 119/PNB,L + 143/NROB, L, 216

SUMFCMCR,A, 489

FCPMy R, 22

FCMCR,Ry4t /FNDARR, A9BL/0UTPNPs A, RG/TFCRIM,A 90 /POLAPR A, 5%
DR4P 496 /FCRIR, Ry 100/RETR 4R, 101 /RETR2,4,103/APPBFC,A, 219
NCPy Ny 235.3

POLLFFyA,52

FCMCR P46 /DRORAR,R421LB/ARPBFCyA,219/DPARAR,R,222/DPPORAR,
Py224

FCRIMM,A,53




PALE &

FORIMT
FLUIN

FLRIn
FIZRM
Fond
Fivh

FaCusT
Fyu

FNJAR
FNJLARR
FANUCK
FVUCAM
FNUPEM

FNJR
FLCR
FJLRM
FPLuUST

FXLEF
FACERC

GPBPBR
GPBK

GPBRCR

GPISM
GPIPBR
GPJR

GPJIRLK

GFLEAS
JarL

JalLbL
JajLc
JALLLHT
JajLL

JALLTH
Jear
JCk
JCKD
JIHM
JTHT
MJCUST

MPCUST

NLIVER
NCOVERT
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CRIME-P CRI™ JUSTICE SYSTEM DYNAWIC MODEL “/18/72
4.1 T FREE CRIMINAL MULTIPLIER TRELE FCRIYM,A,%3
88 L FREE CRTIMINALS (WITHOUT DOPE ADDICTS) FCPIM,A,87 .,
236.9 N
o R RATE USFD 1M AVEPAGING FCRIM AFCRIM,A,99
22 A FREFD CRIMINAL RATID MULTIPLIER USED IN ADC ADC,A,.1l
22.1 T FPEER CRIMIMAL RATIC TAALE FCPM,A,22
FREED C®IMINALS FRO™ BAJL PATE {RELEASED 8Y
THE COURTS)
232.P C FIXED JAIL rOST PEP NOMINAL CAPICITY {8/ JAILC,A,206
PRISONEP CAPACITY)
au L FPEE NEW NFFENDEPS (HAVE ESSENTIA{LY NEVEP FNOCP 4P ¢34 /FNOAR,Ry37/FNOR (R, 78/ FNOARR,A,RL /DR12,R,A2
230.1 N REEM ARRCSTEDN) BUTPPPeA¢ 84/ TFCRIM A ,90/POL ARP , A,0& /NCP,MN,235,3
37 @ FREF NEW DFFENDEP APREST RATE (PECPLE/YR) SMFNOAP A, 36
6l a8 FRFE NFW NFFFNNER APREST RATIC FMO+L+PO/FCRIN,L ,9R/ARPAFC,A,21°
346 Q FPEF NEW OFFNEDCR CPRIME RATE (CR/YR) SMFMUCP 4A, 33
231.6 C FRIF NEW DFFENNFR CPIME RATE MULTIPIJER FNOCP, Ry 34
233.1 C FAFF NEW NFFENNERS POLICC EFFFCTIVENESS FNOAP ,R 37 /FNOARR,A,81 /POLARR A, 9
HMULTIPLIER
Td P RATE USED 1t AVERAGING FREE NEW OFFENDERS AFNO.A,T?
1] R FIRST OFFENSE CPIME RATE SMFCCR ¢ Ag&l /NCP,yLo74/FND,L, 80
23u.5 C FIRST "FFEMNERS CPIME RATE MULTIPLIER FOCR,P,8%
232,5 C FIXED PRISON CUST PER NNMINAL PRI SORER PPISC, 4,203
CAPACITYY {$/CELL CAP)
145 A FFTFD £X COMVICT EMPLOYMENT RATID (% THAT UMER. Lo 14B/7EMEXCIL,150
ARE [MMED EMPLOYSD)
227.9 C FPEED EXCONVICTS E™PLOYMENT RATIN CONSTANT FXCEP,Ay140
{EMPLOYED/UNEMPLOYED)
225.5 C GUILTY PLEA FRNAM BATL TD PROBATION RATIQ SPSMINyAy6 /PRI SNyL,12A/PROB,L,1R0/NPROA, 4223
139 2 GUILTY PLEA WHILE TH RAIL RATE SMGOPR 4 #¢B/FCATM,L,BB/RLC,L,119/Pk [SNyL¢120/ROR, Ly 1£3/PROA
»Le1RO/OROA,L,216/NPROB,L,223
26.2 C GUILTY PLEA WHILE OM BAIL TO PEL CHIM PATIC SPSMIt,Ap&/RLCHL,LI9/PRISN,L,128
(FINES, E7Cs)
224 C GUILTY PLEA [IMCENTIVES SCALING MULTIPL[ER GPLEAL 4 A,67
225.7 € GUILTY PLFA renw™ JALL TO PROBATINN RATIO SPSMINyAeA/ACR yA411/PRISN¢l »12R/PROA,L, | 8O/DPROB L4223
113 P GUILTY PLEA FoNY JAJL RATE SMGPJIRsAs21/JATLLLy105/RLE,Ly 11Q/PPISN,L,128/PROA,L,1R0
NPPNPyL, 223
22¢ € GUILTY PLFA FROM JATL TO RELEASED CRIM RATIO SPSpIN, Reb/RCRsAs 11/PLC, Lo 119/PRT SNoL 1280
(FINES, EVC.)
67 A GUILYY PLEA IMNCENTIVES GPJRy Ry 113/7ATGPLEA,Sy117
104 4 JATL POPULATION JCP oAy 106/TRIAIL yAg110/GPIR,P,113/DR2,R, 115/CTURTALyA, 193
JATLALA4200/JATLC,A9204/TOTPOP Ay 215/ NCPyNy 23543
200 A JATL RACKLOS (YQS)
2u4 A ANNUAL JAIL COST ($/YR) ACOST,.A,201
ll4.1 T JATL CPOWNING MULT TABLE JrPY,A,116
105 L JAIL POPULAYION BEFIRE NON ZERC LIMITATION JATL,A,104
2347 N
111 A PENPLE FPTM JALL TM TRIAL MULTIPLIER TPJATIL,As120
22T.3 € NOMINAL JAIL CAPACITY (PEOPLE) JCR A, 106/ JATLC A, 204
lue A JAIL CROWDING PATID JCRD2As LL2/7JCPHM, A4 116/ ARTOBRy A, LbS
e A JATL CROWDING PATIC DELAYED JATLTMAGLTL
lie A JAIL CROWDING RATIN MULTIPLIER GPIRG Ry L13/ATGPLEAIS 117
111.1 T JAIL TOJAL MULTIPLIEP YABLE JATLTM,A,111
232.9 C MARGINAL JAIL COST PER ACTUAL PRISONER PER JATLC,Ay204
ye
23246 C MAPGINAL PPTSOM COST ($/ACTUAL PRISONER) - PRI SCOMyAs25/PRISC4A420)
FOON, EYC.
Y A NEWS COVERAGE PERCEMT COVERM,A,29
30.2 T NFWS COVEPAGE TARLT NCCVER,A,39
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1w t
235.3 M
26 A
229.5 ¢
all L
234.1 N
22746 C
et A
20,1 T
25 A
By A
233 (3
200 A
led R
2sl.1 C
228.5 €
luvo L
236.7 N
171 P
Lio P
94 S
229 4
241 P
228.46
% A
dé.1 T
57 A
58.1 T
59 A
1} A
57.1 T
02.1 7
133 A
133.1 7
230.3 1
b4 A
05 A
94 A
92 a
93 A
52 a
22064 €

NON CPIMINAL POPULATION

EFFECTIVEMESS NF NEWS MEDIA MULTIPLIFR

NO PROSECUTE PATIN

MEY OPESEMT VALNE TF THE TOTAL COST NF CRIME
FOR THT PUIN LENGTH

NEWS REPMPTING PATID CUNSTANT

NEWS RECPNRYINA PATIN MULTIPLIER

NEWS DEPOPTING RATI® TARLE

NEWS REPIRTING RATIN

POPULATION NUTSTNE JAIL OR PRISCN

OAROLE BNAPD NNMINAL PHOCESSING CAPACITY
(PEOPLE/YP Y

PARDLE COST ($/YR)

PFNPLF ON PAPNLE CP[MF OBTE

PEDPLE ON PAROLT CPIME RATF WLTIPLIER

AMNUAL PAPILE OFFIFFR COST INCLUNING
PVERHEAD { $/YR)

NUMAFP (€ PENPLE DM PARAILE THAT WAVE NOT
AFCOME FCPIMINALS

RATE USEN 1M AVERAGING PAROLE

PAROLE AATE

PEPCENT NF THE FPEE CRIMINALS ARRFSTFD EACH
YEAR

PARNDLE VIOLATION PRORARILITY (VIOLATNRS/
TOTAL M PAPOLE)

PARILE VIOLATION RATE (PEOPLE/YR)

PARDLF OFFICEP WORKLOAD (PEOPLE/PAROLE
OFFICEP)

PRISIN CAMOITIOM MILTIPLIER USEN IN A0OC

PRISON COMDTYION MULTIPLIER TARLE

PURLIC CONPCRATION MULTIPLIER AS EFFECTEN 8BY
RELEASED CRIMINALS

PUBLIC CIPCRATION WULTIPLIER TARLE

PUAL IC CODPERATION MULTIPLIER FNP
EFFCCTIVEMESS NF THE POLICE

EFFECT OF T4F ACTUAL CP RATE ON PUBLICF
CONPERATION

TABLE RELATING PCCNPMI TQ PRNBABILITY CF
ARREST

TABLE RELATING ProoPMZ TO THE CRIME RATIO

PRISOM CROWNING RATTJ

PASON CPOWDING RAT!C TABLE

TIME DELAY YO CHANGF PFRCEIVED
ATTPACTIVENESS OF CRIME (YRS)

PMLICE EFFECTIVENESS LIMITED BY COURT
CAPACTTY

POLICE EFFECTIVENESS RELATED TO ACTUAL TRIAL
RATF

POLICE ARREST AATE (USEN AS LONG AS IT [S
LESS THAN POLCAP)

POLICE CAPACITY TO MAKE ARRESTS (MEN AND
EFFECTIVFMESS)

PALICF CAPACITY MULTIPLIER(ADJUSTS FOR
DECIMAL CHAR DF PCLEFF)

POLTCE EFFCCTIVENESS MULTIPLIER

NUMRER IF POLICF WITHIN THE SYSTEM ROUNDRY

FCReAs 23/NP1, R, TI/OUTPOP A ,84/FCCR 4R RS
FOCP.R, A3
PYPP,A,123

NRRATIC,As28

NEWSM, A, 26

MROA_M A, 2T

MPRA_M,Ae27

SMCPPAT &y SO/POLR As56/CRRATIONA,62/BR oA 83/TOTONP, 8,215
PARP,R, 136

ACNST, 4,201

SPAPCRy A¢LO/FCRIN,LsBR/PARDLE,L, 156
PARCR,P;149/NPARAR,P,222

PARC,A, 26

FCRoA( _V/NUTPNP A, 84/DRB R, 16T/PARCR (R LIAR/PARCLER P, LTI
OPAPAP,P, 222 /NCP 4N, 235.3

APAPOLE.AL1TO

PRTSHaL L2B/SMPARR AL 41 /PARCLE(L 4 |66/DP2R,L,220

PARVP,P,221

DPAP,L, 220
PARC. A, 206

ANC A1
PCM, Ay 24
POLEFF,A,52

PCOOPH A, S?
PNLEFF,A,%2

POLEFF. A %2
PCPOPML,A,59

PCOOPM2,A,61

CCOMPR Ay 132/PRISPM,A,137

CCPYPR,A,132

SMPYPR, Ay LA/SMCON_JeAe 1S/SARTORR A, 17T/SMCCRRyA,19/5MAR, A,
20/7SMGPIR, A, 21 /RCRD(A,58/ANCD. 4,96

TPIALPM,A,43

TRIALRMyA,5)

AR PO L/APPBFC 4A,219

ARJR,9L/APPBFC A ,219

POLCAP,A,92

FNOAPyP,37/POLCAP, A2 92 /POLARP Ay 94/PARPEST, 5,98

FCRIMR  AyS4L/PDLR,A,56/PERTCC s A 64 /PERTTR,A,65/POLCAP,A,92
POI ICEC, AL 207
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207
55

5001
228.6

EL

4

wel
204
22643

152

25
155
151

15241
128
23446
127
137
137.1
135
154
152.1
189
236,46
205
97
231
228.2

5
23542
184
225
229.1
2¢d.3
131
227.1

73
123

118
95

c

BPZ™ - »2>pPP OB-HAD> >

>

LR R R o

ANNUAL POLICE CNST (8/YR) ACOST oA, 20!

POLICE MULTIPI TER TO ACCOUNT FOP POLICE/ POLEFF oA, 52/POLCAP,A,©2 .
POPULATINN RATIN

POLICE “ILTIPLIFR YABLE POLTICEM,ALRS

ANNUAL POLICE OFFICER CNST INCLUDING ALL POLICEC,A,207

EQUIIP ($/YR}
POLICL RATIC YO TOTAL POPULATIO (POLICE/1000 POLICEM,A,%S
POPULATIDM)

PRISTN PROBARILITY MULTIPLIER ADC4A. L

PPISON PROAAAIL!TY MULTIPLIFR TARLE NPRNRM, A, &

ANMUAL PPISON CAST (8/YR) ACNSY,A,201

PRTSON NIMINAL CAPACITY (PEOPLE) PRISCOM,A,25/PCROR,A,133/PRISCP,Ac153/PHOCR A, 158/PP15C,A,

3

PRISON CANWOING MULYIPLIER PRISCRM,A,151

PRISNN CONDITION WFASURED AY DNLLARS SPENT PCHy AL 24

PRISON CROWNING RATIN PRISCMyA, 152

PRISNN CRMWDING AND REHABILITAILN PROGRAM UXCCR 4P 4 19N/EXCCR4R,139/RREXCLyA¢16L/PRENC24A,162/PAPLP, R,
MULTIPLIEP 168/CPAPCR,R,174/PRPAR L, A, 1 T6/RRPAR2,A, 177

PRISON CROWDING MWL T TABLE PPISCM,A,152

PRISON PAMILATION LT TABLE

PRISON REFDPE THE NON ZERQ LIMITAION PRISON, A,127

PRISCN POPULATICN (LIMITED TO RE NON LERO) PP 1SCOMyA, 2%/PRRAGR,131/PCPNP 4A, 133/PPISR,P,135/DPLyR, 118
EAVESEM,A+139/PAISCR,A¢r153/RHPLR, A, 155/PRISC,A,20%
TOTPOP,A,213/NCP 4N, 235,
PPISON POPILATION MULTIPLIER FOR PAROLE PARP. 4R,y 136
ANARD PELEASES
TAGLE RELATING PRISPM TO THE PRISON BROWDING RATIO PRI SPMyA, 13T

RATE USED IM AVERAGING PRISON POPULATICN APRIS, A, 134

PRISON REHAATLTATINN PRCGRAM MyLT PPISCRM,A,151
(MEASUREDRY § SPEMT)

PRISON REMAB PRCG MULT TARLE PPISPM, A, 154

NOMBER ON PROAAYTIOM NOT RETURNED TO FCRIM FCPyAs23/0UTPNP, Ay A4/PROBLP (P, 97/0DR10+F, LB1/PROBR,R, 184
NPROBAP ,© ;224 /NCPyNy 235.7
AMMUAL PROSCATION CDST (8/YR) ACQOST,A,201
CRIME RATE NF THOSF NN PRUBATION THAT HAVE SPRPACP 4A, 64 /FCRIN,L,2A/PRDA,L.1A0
MCT RECIME FCPIM
PEMPLE ON PRORATICM CPIME RATE MULTIPLIER PPCBCP 4P 497 /NPROBAR, P, 224

ANMUAL PROBATINK OFFICER CNST [NCLUDING PRPOBC,A,20%
OVEPHEAD (&/YP)

PRORAAILITY NF GOIMC TC PRISON FOR EACH PPRDBY ¢ Ayt
CRIME

RATE USEN FIR APROR CALC APRDA, Ay183

PPCRATINN VINLATICN PATE (P/YR) DPPOB,L,223

PROARATION VIOLATION PRNRABILITY (VIOLATPRS/ PRIBVP,P 225
TOTAL AN SQNAATICM)

PRGAATION NFFILER WORKLDAD {PEQOPLE/ PPNBC,A,20%
PRORATION NFFICEP)
PRISON RELEASE PATE (END OF SCNTENCE OR PPISNs L 22R/SMPRAR, A, 142/1INEXyLy 148/EMEXC,Lo158

OTHER UMNSUPEPVISFD)

PERCENTAGE NF MOMIMAL SENTENCE OFFERED FNR A PSENV,A,73
CUTILTY PLFA (T)

PERCFNTAGE SEMTENCE REDUCT [ON OFFERED (%) DEALMyA, T2

PRETPI AL PELFASE RPTID PTRRP, Py 16/ARTOJR,A,107/RLC,L,y 117

PTRR RATE USED ¥ AVERPAGE PTRR SMPTRP 4 Ay 14

PFLEASED CRIMINAL FCR Ay 23/0UTPOP, A, A4 /RCCRyRyO5/RRPCyRy120/RRRC2,A,122
PELCP,R¢125/DR3¢Ry126/NCPyNy 235.3

RELEASED CPIMINAL CPIME RATE (CR/YH) SMPCCR A 43/FCRINILoRA/RLC,L4 1109
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CRPIME-P CRI™ JUSTICE SYSTEM DYNAMIC MONEL L/L1R/72
230.6 ¢ RELEASED CRIMIMALS CRIME RATE MULTIPLIER PCCRyP 495
Il & RELEASED CPIMIMAL TP AWRESTED CPIMINAL RATIQ PCPM,A,10/PCRD,A,58
56 & RELGASED CRIMINAL RATIO DELAYED PLNOPM,A,RTY
10 A RCLEASED CRIMIMAL PATIC MULTIPLIER ADC,A, L
51 S REPORTED CRiME RATE HICIVER, 4530
LDal T TABLE RELATING RERM To RCR PCAM,A, L0
232.7  RELEASED CPIYIMAL PEHARILITATION TIME (YRS) POPCL,As121/RRRC2,As122/ARC A, 124
23241 C PENPLF N4 PAPNI € REHARTLITATION TIME (YRS)  PRPAP1,A,1T&/RRPAR2,A,177/ACPAR,A,17E
23e C EMPLYED EXCONVICT PEHARILITAION TIME (YRS) PPEXRCL,AIAL/RREXC2,Ay1H2/ACMEXC 8,157
125 A RATE (1SEM 1Y AVERAGING RELFASFD CRIMINALS APCyA 126
221.A € CRIME REPOPTING RATIO (REPDRTEN/ACTUAL) PEPPA,A,60
o0 A COIM[L QEPIRTING RAT!IO (PERCENT DF TOTAL REPRATE,S, 51
CRIMES THAT APE PEPTD)
101 R RATE FREE CRIMINALS RETURN TO THE NON NCP L. 74/FCRIN,L 88
CRIMINAL PIPULATINN
10¢ A RETO ADJUSTED FNR THE L AG IN THE RETIRN PETP,P 4101
Lo A RFTA WITHAUY A LAG IN THE RETURN T[4E PETP,P,101
23244 € FRFE MEW OFEENNTRS PEHABILITAICN TIME (YRS) PRFMNO,R,74/AFNO,A,77
22,7 F REHABILITATI W £NST OLK PRISONER IN PRISON  PRISCON.A,?3/RHPCR,A,155/PRISC,4,203
($/PRTSINFAY
155 A @ENAGILITATION PREGPAM COST PEP PRISANER PPISPY, A, 154
PATIO ($/PRISNNER)
232.3 F PFOPLE ON PRAAYINY REHARILITAICN TIME (YRS) RRPPOB1,A, LBA/RRPRNA2,4,189/ACPRNB,A, 100
119 L RELEASED CRIMIPIALS PEFIRC NON ZERQ PCoAsLL8
236.3 N LIMITATION
143 L REIEASED NN GATL (PENPLE) AND NOT BECNME FCRyAy23/0UTPOP, Ay B&/PNRCA 4Ry B9/NRS )R, 146/209R, A4 147
237.1 N FCRIW DRANAAR,P , 218/NCP(N23%5,3
89 R RELFASFD OM BAIL CPIME RATE SMPORCP A, 49/FCRIN,L, BA/ANA,L , 143
23047 C RELEASCD ON AATI. CPIME RATE MULTIPLIER PCBCP,P (A9 /DROBAR,R, 2118
147 A RFLFASED N 9SATL RATIO TO THCSE THOUGHT TO  FCPIM,t,AR/ROR,L, 143
AE ON DAIL
229.7 € REPFAT NFFENDEPS POLICE EFFECTIVENESS FNOAPR A9 B1/POLARRA,94
MULTIPLIER
16U R RATE EMPLAYED F£X COMVICT RETURN TO THE NOR  NCP,LT4/EMEXC Ly 1%R
CPIM PIPULATION
lel A PPEXF ADJUSTED ENR THE FLOW TIME PREXC4P 160
162 A RREXC WITHOUT FOW TIME  FLOW TIME ADJUSTMENT PREXC,.P,140
75 R REHABILITAIOM RATE FNR FREE NEW NFFENDERS MCPyLy T4/FNO,L 4 BO
175 A RFTURN RATE TO NCP FOR THOSE WHO HAVE NCP)LsT4/CPAR, L, 172
CNMPLETED PARDLE
17o A ARPAP NOT ADMISTED FNR FLOW DELAY PRPAP (P ,17%
177 A ARPAP NOT ANJUSTEND FOR FLOW DELAY PPPAR 4175
187 P RETURN RAYLC TN MCP NF THOSE WHN HAVE NCP,oLo74/COR0B,L,18%
COMPLETED PPNA
180 A RPPRNB ANJUSTED FOP FLOW DELAY PRPROB,P,187
189 A RRPRNA NNT ACJIISTED FOR FLOW DELAY PPPRNALP,187
120 P PETURN TO THE NON CPIM PP PATE IF RELEASED NCP,L,T4/PLC,L,119
CRImM
121 A RARC APJUSTED FOR THE DELAY IN FLOWING PRRC4P, 120
THROUGH
122 A RPAC WITHOUT FLOW DELAY PPRC,P,120
(%) A SMONTHFD ARREST TN RAYL RATIO PCR,A, 11
233.3 € SCALING MILTIPLIER FOR ATTRACTIVENESS OF ANC A, L
CRIME
233.4 € SCALING “MULYIPL'ER FOR POLICE EFFECTIVENESS POLEFF,A,32/PARREST,S,98
22944 € SCALING MULTIPL TER FOR POLICE CAPACITY POLCAPM,A,93

{ANJUSY WITH SCMPEFF)
SMCNTHED COMVIC TIOM FROM JALIL RATF
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SCPARCR 32 A SMNOTHED COMPLETED PROARATION CRIME RATE SMTCR, 4,31
(CPIMES/YP)

SLPBLR LT A SMNOTHEN CRIN WHO HAVE COMPLETEN PRCRATION SMYCP, A31
CR PAT= (PEOPLE/YP)

S5Ck 230.4 C STANDARD CRIME PAYF (CRIMES PER YR/100,000 ENOCR,P y 34 /FCMCR 4R, 48 /FCCRyRyAS/RNBCR R, 99/RCCR,P,95
POPULATION) PPNACP P ,97/UXCCR,P, 150/ EXCCR, R, 159/PAPCA,Q, L6A/CPARCR, R
s174/CPACR,R,192/NROBAR,R 218/ ARPBFC,A5219/DPARAR,R, 222
DPRORAR,P,224
SUADCK 23u.B C STANDARD DOPE ADDICY CRIME PATE (CRIMES/YR) FCMCR,P,4~/ARPBFC,A4,219
SLM 3 A SENTENCE LEMGTH MILTIPLIER ANC,A,1
5.7 3.1 T SENTENCE LEMNG TH MULTIPLIER TABLE SLMA.3
SVAR 2u A SMNOTHED ARPEST RATE PCR4A, L1/ARPRDA.A,13
SYCCRA i3 A SMPQTHFD COURT (RIMINAL RELEASE RATE PCR,A,IL
LMLOM_J 15 A SUCNTHED COMYICTION FROM JAIL RATE (PEOPLE/ SPSNIN,AsF/PCR,A.LL
YR)

SMTRHAT 50 A SMNTHED CRYME PATIN (CRIMES PER YEAR PER PCRPATE,S,S1
100,000 POPULATICM)

SKZWUBK 7 A SMNOTHED COMVICYED WHILE ON BAIL HATE SPSMIN,ALG

SMEXLCR 3y A SMOANTHED CGMPLOYED EXCOMVICT CRIME RATE SMTLP, Ay 31
{CPIMES/YD)

SMFCMCK d A SMONTHED FOEE CPIMIMAL CRIME PATE (CR/YR) SMTCR,A,31

SWFNUAR 30 A SMONTHED FREE HNEW PFFENDERS ARPREST RATE APPNO, A 438

(PEOPLE/YR)
SMONTHED FOEF NFW "FFEMDER CRIME RATE {CR/ SMTCP, Ay 31/7ARPNO A, 35

>

SMFENUCR 33

YR)
SHMFQCK 41 A SMAOTHED FIRSY NFFEMNSE CRIME RATE (PEOPLE/  SMTCR,A,31/ARPNN,A,35
YR)
SMGPBR 8 A SMONTHEN GUILTY PLEA WHILE ON BAIL PATE SPSMIN,AL6
AMGPIR 21 A SMOOTHED GUILTY PLFX FRDM JAJL RATE SPSMINyAs6/RCR A, LT
SMPARR 14l A SMONTHFED PARILE RATF (PEOPLE/YR) SUPPISN,A, 140
SUPRISU Leu A SHMONTHED PP 1SON NUTPUT (PEQPLE/YR) EAVESEMN,A,139
SMPRRK. 142 A SMONTHED PPTSON RELEASE RATE (UNSUPERV [SED - SYPRISN,A, 140
PECOLE/YO )
SMPTRK Lo A SNNTHEN PRETRIAL PELEASE RATIO PCP,A, 1Y
SMACCH 43 A& SMNOTHEN RELFASED CPIMINAL CRIME RATE SMTCR, A,31
(PECPLE/YO}
SMROBLK &9 A SMOOTHED RELEASED OM RALIL CRIME RATE (CF/ SMTCP,A,31
YR}
SUTCH 31 A SMNNTHEN TOTAL CRIVYE PATE (CRIMES/YR) PPORPSM,As5/ARPROB,A,13/SNCRRAT,A,50/CRRATIN,A462/CPIMEC,A
234.3 N 2208
SUTRR ou A SMIOTHED TRIAL PAYE TPIALPMy8,63/PERTTR, A 85
SMUXCCh 38 A SWNATHLO UNFMPLNYED EXCONVICT CRIME RATE SMTCR, A3
(CRIMES/YP)
SPARCR wJ A SMONTHED PAPOLED CPIMINALS CRIME PATF SMTCP,. 4,31
(CPIMES/YP)
SPRUBLA @ A SMONTIEN CPIMIMAL PM PROBATION (RIME RATE SMTCR, A,31
{PEOPLE/YR )
SPSNIN o A SMINTHED PPISON INPUT {PEOPLE/YR) PPOBPSH.A,S
STIGPK 230.2 . STANDARD GUILYY PLE? RATE FROM JAIL(MULT FOR GPJP,R,113/ATGPLEA,S.[17
GPIRY

FREE CRIMIMAL PEHARILITATIGON TIME AFCPIM,As©9/RETR],As202/RETR2,4,103
TATAL ACCUMULATFND CCST OF CRIME (¢)

STLIM 231.9 €
TCIST 209 L
234.2 N
A
A
N

TFCkIM 90 TOTAL FRFE CPIMINALS FCR oA, 23/FCRIMR, A, 54
TUTPUP 215 TOTAL PNPULATION {PEOPLE) NCPyN,235,3

234.5
TITREL INTTIAL TOTAL RELEASED FRO™ PPISON

CINITIALIZATINN PHLYY



PAGE 9

TRDMT
TAlALDM

TRT ALK
TALALRH

T<JAIL

TRRATE
TRSMT
nicee

UNe X

URZLM
UXZCF
UXCER
ux< TTe

CPIME-P  CRI4 JUSTICE SYSTEM DYNAMIC MODEL

195.1 T TRIAL OFLAY WULTIPLIER TABLE

155 A TRIAL DELAY WULTIPLIER YO ADJUST CONAT
CAPACTTY T3 WFED

194 R COURT TRIAL RATE (TRIALS PER YEAR)

63 A TRIAL RATE MULTIPLIER (ACCOUNTS FCR POLICE
TIME M TP [ALS)

110 A TRIAL RATIA FROM g 1L

108 & TRIAL RATE (TRIALS PER VEAR)

227.7 € TRIAL PATE SWCOTHING TIWE

22647 € TIME TN CHANGE COUPT CAPACITY AY ADJUSTING
IVERTIYE, ETC. (YPS)

168 L UNEMPLAYED FXCAMVIFTS

230.6 N

231.7 C UMEWPLOYED EXCOMVICT CRIME RATE MULTIPLIER

150 @ UNEMPLOYED £XCONVICT CRIME RATE

156 R UNEUPLOYED EXCPMVICT EMPLOYMENT RATE

231.4 C UNEMPLOYED “XCONVICY TIME TO EMPLOYMENT

tvyas)

151

&/71P772

TPIALPMyA,195
TORPATE.As10B/CWIBR.P, 129/TRIALR,R, 194

SHTRP, A, 66
POLEFF Ay 82

CON_JR,P4109/CCRRyR, 115/CHCBR 4P ,129/FCRR,P,14% /RATLAL, A,
1907 3A1t BL,A,200

CON_JFP 4Ry LO9/CCRA 4Ry I16/FCAR R, 145/FONRTCoA,292

SMTPR,A,66

JCPD.,A,112/AVCTRL A, 198

FCRy Ay 23/0UTPDP 4 Ay 346 /UXCCP R, 1 50/UXCEP ,R,156/NDR6E,R,1ST/NCP
WMy 235,13

UXCCP,P,150

SMURCCPyAy38/FCRINyL+BB/UNFX,L,148

UMEX,L + 14R/EMEXC 4L, 152

UXCEP,P (156



152

APPENDIX B

CRIMINAL JUSTICE SYSTEM MODEL NOTES

Introduction

The criminal justice system model has a number of known
characteristics that any potential user should consider. These are
outlined in the following paragraphs.

DPROB

The level DPROB is intended to kecp track of the number of
individuals under probation supervision even though some may be
active criminals. It ic only used in the model in the cost calculations
for probation cost. However, itis a useful variable to check on the
validity and consistency of the assertions about the percentage of
those arrested going to probation, the crime rate and the percentage
violating probation. If all of these are correct, the magnitude of
DPROB should reflect that observed (roughly constant for Massachu-
setts).

For the Appendix A model, DPROB declines rapidly (in five
years) from 52, 000 to approximately 12, 00C and then remains stable.
This indicates, to the author, that the values of CONPBR, GPJPRB,

CWOBPBR and GPBPBR are not quile correct even though they were
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the hest available.

Since this primarily has a minor effect on the cost calculations,
there was no attempt to adjust the above constants to maintain the
DPROB level constant.

Another possible interpretation of the relatively constant DPROB
level actually experienced is that decisions to grant probation or
terminate it early are based on the probation officers case load.
However, the author found no evidence of this in interviews or in
the literature.

AOCERHT

The attractiveness of crime effect on rehabililation times
(AOCERHT) was included due to the author's belief that the percent-
age of criminals going "straight” in any year would be effected by
the delayed attractiveness of crime (AOCD). However, it did not
seem reasonable to change the rehabilitation times by the same
percentage AOCD changed. Therefore, AOCERHT is calculated as
the square root of AOCD. The model has also been tested for AOCD
to the .75 and unity exponents. The only effect is to ir;crease the
rate of increase or decrease in the crime rate.

DROB & ROB

The way the model is designed, people actually move from
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being arrested to being released on bail (ROB). From there, they

either go to prison, are released or commit another crime and move
into the free criminal category (where they can be arrested again).

To conserve people and compute the correct trial rates a know-
ledge of how many individuals the courts believe are on bail is
required. This done with the calculations for DROB. Then, the
relgased on bail ratio (ROBR) is used to determine the relative
rates of flow from ROB and DROB as people are tried and released,
etc.
NEWSM

The effectiveness of the news media multiplier was incorporated
based on the author's belief that the actions of the news media in
illustrating the profits and glory of successful crime, without the
unsuccessful ones, would affect thec attractiveness of crime for the
non-criminal population. It was felt that once a person had actually
committed a crime, his primary information sources would be
informal communications rather than the news media. Therefore,
the news multiplier was only applied to the first offense crime rate
(FOCR).

No support for this belief has been found either in interviews or
in the literature. Therefore, the equations have been left in the

model but with an insignificant effect that only influences the crime
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rate when it drops significantly below present levels.
RCRM

The released criminal ratio (RCRM) has been incorporated to
relate the influence of immediate release to the street after arrest
on ihe attractiveness of crime. This is a complementary effect

to the probabilit. ; actually going to prison.

Time Delays

In general, the time delays have been chosen somewhat arbitrar-
ily. IHowever, moderate changes should not greatly affect the results.
DT

For this type of a social system, the author expected that the
computation interval could be an appreciable part of a year. How-
ever, the jail capacity is such a small fraction of the jail inflow
(arrest rate minus those to bail) that DT = .05 years results in
unstable model operation for step changes in critical constants like
the number of police. A computation interval of .02 years has
given good results over the range of situations tried to date.
DOPEAD

The number of dope addicts was set to be a constant for this

model. This was done because the author saw no reasonable

approach to relate the number of dope addicts to crime. However,
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crime -- in the model -- is related to the number of dope addicts.

In the real world, the number of dope addicts should change as
some are arrested. However, the suppliers will attempt to develop
new customers as some are taken out of circulation. Therefore, it
seemed to be reasonable to set the number of free addicts to be con-
stant and to test the influence of them by changing the constant
(DOPEA).
TOTPOP

The calculation of total population (TOTPOP) is done to provide
a convenient verification that there are no model errors that result
in nonconservative flows of people. When the birth rate and death
rate are equal, only . 04% are lost in thirty years. This is due to
the model assumption that individuals in jail or prison do not con-
tribute to the birth rate.

Use of the Model

Initialization

The special initialization equations should be ﬁsed to calculate
initial conditions for all appropriate values where there are no data.

The arrest rate, the total crime rate, the attractiveness of
crime, police effectiveness and others are calculated after the
completion of initialization. Since the following conditions should be

met at the beginning of the run, some adjustments to scaling multi-
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pliers and tables may be necessary if the model is to be applied to
different geographical or political boundries. The conditions to be

met at time zero are:

AOC = AOCD =1

SMTCR = actual crime rate observed after adjustment
for reporting percentages.

AR = actual arrest rate observed.

ARPROB = actual observed arrest probability after
adjustment for reporting percentages.

In addition, the following levels should either remain relatively
stable or match observed changes during the first one or two years.
If they do not, some inconsistencies in constants and initial conditions
are indicated.

The levels are:

DPROB, JAIL, PRISON, DROB, DPAR
Possible Changes

It might be useful to calculate a separate probability of arrest
per crime for free criminals. This would allow some judgement to
be made on whether the ROFPEM selection actually resulted in a
balance of arrests that was consistent with informed opinion (it is

doubtful that data will be available in the immediate future).
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APPENDIX C

DATA AND ITS SOURCES

Introduction
»

All constants, ratios and initial conditions used for the criminal
justice éystem dynamic model are described in this appendix. To
conserve space, the sources of the data will be referenced in
parentheses. For example: (Reference number, page number).
The reference number refers to the reference list in this appendix.

In most cases, data were not available in the detail needed.
When this occurred, the author's practice was to select numerical
values for the model that would approximate the reference informa-
tion if they were aggregated to correlate with reference statistics.
When this has been done, the letter ''a' follows the reference
parentheses.

Items are presented in the same order they are listed in the

model description to facilitate referencing.

Constants

GPBPBR = .16 (1, p.60)a
CWOBPBR = .08 (1, p.86)
GPOBRBR = .14 (1, p.60)a
CONPBR =.06 (1, p.60)a
CONRCR = .64 (1, p.60)a
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GPJRCR = .73 (1, p.60)a

CWOBRCR = .7 (1, p.60), (2, p.464-65)a

GPBRCR =.75 (1, p.60), (2, p.464-65)a

PRISCAP = 2500 (3) The capacity was assumed to
be slightly higher than the 1969
average population at the end of 1969.
This capacity excludes that available
for alcoholics, mental patients,
juvenile farms, etc.

POLICE = 10, 500 (4, p. 174)

BRN = 14 Approximately correct for the United
States - not an important value.

CTCAP = 43700 (3) Court capacity was selected to
be equal to the total number of
trials conducted in 1969.

TTCCC =.2 The time delay required for the judges

to see a need for a change in their
court and initiate administrative
modifications was selected by the
author.

CONVR = .52 (1, p.71)



CONRB

PSEN

DRN

JCAP

CRSMT

NRCONST

TRSMT

REPR

FXCERC

GPISM

.44

20

14

1460

1.

34
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(1, p.71)

(5, p.231) The percentage of the
total sentence offered in return for

a guilty plea was selected by the
author as no quantitative data were
found. However, the reference does
support the concept of substantial
reductions.

Selected to be the same as the

birth rate.

(3) The capacity was assumed to be
equal to the 1969 average population.
Crime rates are reported yearly. As
a result, one year was chosen for the
smoothing time.

Selected by author.

Selected by author.

(5, pp-14-15)a

Selected by author.

Scaling multiplier selected to

normalize initial conditions.
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PROBOC

=8

= 15000
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This constant is selected with
SCMPOLC to provide an upper limit
on police capacity. This is based
on the belief that the police arrest
rate cannot expand without limit
unless there are changes in police
effectiveness (due to public co-
operation or other changes) or
increases in the police numbers.
The particular constants selected
limit the model Massachusetts
arrest rate to 121, 000 arrests per
year (50% greater than the present
81, 000) if there are no changes in
police effectiveness. The formula-
tion for capacity limitation auto-
matically adjusts the capacity for
increases in the number of police
or changes in police effectiveness.
(6, p.56) Authors estimate based on

reference data.
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PAROC

NOPRSR

SCMPOLC

ROFPEM
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APROBT

ASEN

APART

STDGPR

137

22000

.05

20

10

4000

.15

8.

97
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(7)
Author's estimate based in part on
substantial overhead.
(3, p.76 and 90) Estimated from the
reference data.
Scaling multiplier selected to give
the correct value of POLCAP after
SCMPEFF has been chosen to
properly scale POLEFF.
Estimated by the author.
(9) 1969 estimate.
(9, p.56) Inferred from reference
data.
(7) Reference states that average
sentences to houses of correction
are six months to one year.
(3, p.9), (7) Inferred from data in
the references.
Selected by the author to provide an
adequate guilty plea rate to initially

roughly match jail inflow with out-
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AVECPC

CPERTR

BAILJP

PARVP

PROBVP

ASENC

DISR

PDELAY

18000

250

250

.05
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flow (as it exists in the Common-
wealth).

Author's estimate.

Author's estimate based on a number
of sources.

(8) Information from the reference
was exirapolated to Massachusetts.
Author's estimate.

(8, p.79) Reference indicates a re-
committal rate of . 07 per year.
Author's estimate.

Only used to evaluate changes in the
court imposed sentence length with;)ut
affecting the initialization of AOC.
Interest rate assigned by author.
Selected by the author as the time
required for changes regarding
attractiveness of crime to travel
informal information channels (it

might be appropriate to have dif-
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164

ferent values for those already

in the CJS and those entering).

(5, p. 53) The reference discusses
a survey in which it was found that
91% of those involved had committed
one or more offenses for which they
might have received jail or prison
sentences. Since the standard crime
rate is applied to the entire popula-
tion and the average life span is 70
years, a standard crime rate of
approximately 1300 crimes per year
per 100, 000 population is indicated.
Unity crime rate multiplier incor-
porated to make changes more

easily.

Crime rate multipliers were determined in two ways. For

classes of people (PAROLE, etc) that were identificd in the FBI

cohort study (reference 4), the necessary crime rate multipliers

were calculated based on the following:

de.

SCR = 1300
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b. Arrest rates can be directly related to crime rates.
c¢. Crime reporting ratio of 0.4.
d. Police clearance rate for reported crimes of 20%.

With the rearrest data from the I"BI report, and the above
assumptions, the crime rate multiplicrs were calculated. These
arc identificd with the notation "FBI data'’.

Then, the remainder of the multipliers were estimated by the
author based on his judgement of the risk relative to the previously
calculated values. This is a grossly unsatisfactory approach but the
author was unable to find any relevant data. These are identified

as ""author's estimate'’.

RCCRM =290 Author's estimatc
ROBCRM = 200 Author's estimate
SDADCR = 50 Author's estimate
CPBCRM = 75 Author's estimate
PROBCRM = 150 FBI data

PARCRM = 200 BT data

CPARCRM = 100 Author's estimate
EXCCM = 220 F'BI data

FNOCRM = 50 Author's estimate
UXCCM = 420 Author's estimate
FCRIMMX = 420 Author's estimate
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UXCTTE =.5 Author's estimate of the average
time (years) for an unemployed
ex-convict to obtain employment.
The average times required by the various categories of
individuals before they return to the non-criminal population (go
straight) were estimated by the author after he was unable to locate
any data. The estimating procedure was to select a set of times
that appeared to be consistent with respect to each other and
intuitively reasonable. These were then adjusted as a group to
provide stable initial conditions which would provide a total crime
rate approximately equal to the actual value (actual was determined

by dividing the reported crime rate by the reporting ratio).

STLIM =15 Author's estimate.
REHABTX = 14 Author's estimate.
REHABTP =12 Author's estimate.
REHABT =16 | “Author's estimate.
RHTPROB =11 Author's estimate.
RHABTNO = 9.3 Author's estimate.

The following prison and jail costs are the author's rough
allocation of costs from references 3 and 7.

FPCOST = 4000



MPCOST

RHPCOST

FJCOST

MJCOST

PARBCAP

FNOPEM

ARHTE

SCMAOC

1000

20

1000

= 800

1260

= . 0485
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(3, pp.7-11) a  Based on the
assumption that the parole board
capacity is approximately equal

to the number being paroled per
year.

Unity multiplier incorporated to
allow police allocation on reruns.
Author's estimate of an appropriate
exponent io relate AOCD to re-
habilitation times. Varying it
between .5 and 1.0 does not seem
to affect the trend of the results
although it does influence the
magnitude and the timing.

Selected to set AOC approximately

equal to one with initial conditions.
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=.0345

Initial Conditions
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Selected to provide the correct
value for POLEFF with initial

conditions.

The following three items areused to initialize the cost caculations.

DISF

NPVCOST

TCOST

SMTCR

TOTPOP

PRISN

JAILL

1,010, 000

5, 500, 000

2440

= 1460

(3, p. 65), 4), (5, pp. 14-15)

This smoothed total crime rate is a
calculated value based on the number
of arrests in 1969 and FBI statistics
which indicate a 20% clearance rate
and a .4 reporting rate.
Approximate 1969 population of
Massachusetts.

(3) The approximate average popula-
tion during 1969 after excluding
traffic offenses, drunkeness and
mental patients.

(3) The approximate average popula-
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tion during 1969 after appropriate

exclusions.

AR = 81, 000 (3, p. 65)

DPAR = 2,530 (7)

DPROB = 52,000 (6, p.56)

ARPNOM =1.031 Required for Dynamo initialization.
It is calculated from other defined
terms.

PROBPSN = 0.56 Required for Dynamo initialization.

It is calculated from other defined
terms.

The following initial conditions were automatically calculated
from special initialization equations for standard conditions. To
provide relative evaluations of policy changes, it is necessary to
fix these values for subsequent model runs. They are consistent

with previously defined values.

FNO = 357, 500
EMEXC = 900
RLC = 11,000
PROB = 3,000
CPROB = 1,360
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PAROLE

FCRIN

DROB

ROB
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