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FOREWORD *

A basic premise underlying the programs administered by the Law Enforce-
ment Assistance Administration is that good planning is indispensable to the
development and implementation of effective programs for improving criminal
justice and reducing crime. The argument for this is that the chances for a
rational allocation of scarce resources are greatly increased if a system-
atic planning process has preceded the allocation decision.

The premise is easy to state, but good criminal justice planning is ex-
traordinarily difficult to put into effect at the State and local levels.
The reasons why this is so are well known to those who have been involved in
criminal justice planning. They involve factors over which not only planners
have no control, but over which State and local governments also have little
control. These include the basic structure of government in America. The
Federal system, the separation of powers, and the reserved powers of States
often appear to planners as barriers to effective planning. While I would
agree that these kinds of factors pose special challenges to the ingenuity of
planners, it seems to me that the largest barrier to effective planning is
the absence of adequate and reliable data and the absence of the capability
to anaiyze those data.

The most powerful tool at the planner's disposal is the data he has col-
Tected, organized, displayed, and analyzed in such a way that the relevance
of the data to the problem at hand is clearly apparent. It is unfortunately
the case that many planners are unable to realize the full potential of the
data which exists because they have not developed the skills they need to
organize and analyze the data and show its relevance to the critical problems
of the moment. This is not to say that there is a failure to recognize the
importance of planning. State Planning Agencies, Regional Planning Units,
and Tocal planners across the.-nation are engaged in that process. They have
begun to reach some &greement on the elements of that process. They know
that they must begin with an analysis of the crime and criminal justice prob-
tems they face and that they must thereafter make clear: (1) what resources
and capabilities currently exist to meet those problems, (2) what capabili-
ties are currently lacking, (3) what goals they will attempt to accompliish,
(4) what standards they will attempt to establish and achieve, {5) what pri-
orities they will set, (6) what long range programs they will pursue, and
(7) what specific programs they expect to pursue in the coming year. Plan-
ners have done a steadily better job, with help from LEAA, with the latter
stages of that process. In some states and in some communities, they have
had success with the analysis of crime and criminal justice problems.

It is the case, however, that the earliest steps in the planning proc-
ess are where the greatest difficulty has been and still is. Data have been
hard to come by and expensive to obtain. The consequence is that the data
bases have been fragmentary, incomplete, and sometimes highly unreliable.
Planners and others have concentrated on the basic task of finding the data,
and then of establishing the systems, also with LEAA help, for collecting
and organizing those data. Analysis of the data has often had to wait, and
has often not occurred except in relatively superficial ways.
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We have now reached a stage in the development of criminal justice
planning, however, when it is reasonable for us to take stock of where we
are, and of what we have learned, and to make available to others what we
have learned about analysis. Th1s book begins that process. It places
heavy emphas1s on ways to organize, utilize, and analyze data and informa-
tion about crime and criminal justice. It sets forth much of what we know
now about the techniques of analysis and is careful to spec1ﬁy their
Timitations.

Some of the authors in the book draw conc]us1ons about the utility of a
particular approach or the lack of utility ‘of another, which all of us do
not share. The book is not an attempt to set forth all the answars to all
the questions planners have about the ways to analyze crime and criminal
justice data. It is rather an attempt to make available to all who have a
concern with criminal justice planning what many who are experienced and
many who are expert and many who are both have learned about the methods
available for analysis. LEAA does not endorse every word in this book, but
does believe that it will be a useful compendium of quantitative tools from
which planners and others may select those wh1ch they find helpful to them.

We have called on the expertise of researchers, analysts, planners,
statisticians, and of greatest importance, people who have had direct per-
sonal experience with State and local planning processes. They have done an
outstanding job of teﬁiwng us in clear and 1arge1y non-technical Tanguage
what they know and how to use what they know in other sett1ngs

This book will not finish the task LEAA has set itself of helping plan-
ners to do a better job. LEAA expects to offer training in analysis, in
planning, and in evaluation. It expects to make its guidelines more suppor-
tive of good planning for the future. It expects to offer technical assist-
ance in planning, ass1staﬂce which will be tailored to meet individual needs
wherever possible. This book is a beginning, and I commend it to its read-
ers, with that understanding of its purpose.

RICHARD W. VELDE,j ‘

ADMINISTRATOR
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PREFACE

The 1iterature:on crime statistics is expanding rapidly, and interest
in the use of statistics and quantitative models for analysis of crime and
the criminal justice system is on the rise. A rapid growth in technology is
occurring in the criminal justice profession, spurred on by the development
and adoption of quantitative methods for analysis in research, operations,
planning, and management. Outstanding scientists, law enforcement special-
ists, practitioners in courts and corrections systems, as well as emerging
academicians, are all contributing to it. A major reason for the rapid ad-
vances in use of quantitative methods and information systems, along with
the expansion of criminal justice statistics, has been the leadership and
support for these developments by the Law Enforcement Assistance Administra~
tion with the support and appropriations provided by the Congress of the
United States.

We are still a long way from any attempt at a definitive work on quan-
titative tools for application to criminal justice problems and their solu-
tions. However, it is intended that this book will serve as a step in that
direction. Since the nineteen-thirties in the United States, an increasing
number of disciplines have been concerned with the problem of crime in the
nation. Concepts from such fields as urban planning, organization theory,
policy sciences, management science, guantitative geography, and publtic ad-
ministration have been applied to the emerging criminal justice technology.

This beok 1is addressed to criminal justice planners, practitioners, and
students in applied or professional settings with an interest in the use of
criminal justice data and quantitative methods for describing, analyzing,
and communicating a broad array of issues concerning crime and the criminal
justice system., It is intended that it be of particular interest and use.:
to statisticians, operations researchers, systems analysts, and those with
a special role in p]ann1ng and evaluation at state and local levels of
government. ¢

The best information from expert sources has been compiled and assem-
bled in the time available. The book should serve some of the functions for
which textbooks are jintended in more traditional fields. A compendium of
materials on quantitative tools in the criminal justice field will not be as
esoteric or advanced as a text in the field of economics. Future editions
will build upon the first edition by benefiting from readers' comments which
will identify the errors and omissions altlowed in this volume. The value of
this book derives not so much from what can be communicated from these pages
to its readers, as from what its readers can contribute to furthering a sys-
tematic body of knowledge on practical quantitative tools tor the criminal
justice profession.

The Law Enforcement Assistance Administration is grateful to the con-
tributors mentioned elsewhere in this book for their genercus,efforts and
cooperation in meeting a demanding publication schedule, as well as to those
who have given their time to review and comment on the draft manuscript.

The book was written at the suggestion of many criminal juétice plan-
ners and practitioners, and was accomplished under the overall direction of
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James M. H. Gregg, Assistant Administrator, Office of Planning and Manage-
ment, and Blair G. Ewing, Director, Division of Planning and Evaluation
Standards, Office of Planning and Management. As the editor of the book, I
maintain responsibility for any faults resulting from my efforts to edit
the chapters into a unified volume with a common format and transitional
flow for facilitation of reading, comprehension, and practical useability.

Leonard: Oberlander
Office of Planning and Management

Law Enforcement Assistance Administration

Washington, D.C.

. August 15, 1975
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CHAPTER 1

QUANTITATIVE TOOLS FOR CRIMINAL JUSTICE PLANNING

Leonard Oberlander and Blair G. Ewing

INTRODUCTION

Criminal justice planners need toois that permit decisions to be made
on a basis which is more sophisticated than those founded solely on experi-
ence, judgement, and intuition. Without quantitative information, defining
the nature and extent of crime and making decisions about the application
of resources to the problem must almost entirely be based on intuition.
There is no underestimating the value of quantitative data to those who op-
perate agencies and make decisions.

QUANTITATIVE TOOLS: A DEFINITION

Quantitative tools are the devices used to construct and to analyze
specific groupings of irformation in terms of quantity or numbers. The
tools that criminal justice practitioners have at their disposal include
quantitative data about crime, the criminal justice system, behavior, and
the environment, as well as a wide selection of methods for organizing and
analyzing these data. These tools help provide a quantitative base of knowl-
edge upon which criminal justice practitioners can bring to bear their own
expertise for planning, evaluation, program development, and policy analysis.

A partial 1ist of the kinds of quantitative tools that might be uti-
iized includes:

Data on Crime

Victimization survey data

Uniform Crime Reports

Modus Operandi files

Offender-Based Transaction Statistics
Other local crime data

Cr-Bwn—~

Data on the Criminal Justice System

6. Offender-Based Transaction Statistics
7. Management and administrative data

Data on Behavior

8. School truancy data

9. Mental health data

10. Soc¢ial services data ’

11. Alcoholism and drug abuse data

12. Economic trends, including unemployment and those
persons outside the labor force




4

Data on Environment

13. Census data on population and population characteristics

14. Environmental data concerning commercial and residential
areas, types of building structures, and land topology

15. Dual Independent Maps Encoding (DIME) files, and other geo-
graphic based files.

Methodological Tools

16. Techniques for statistical analysis

17. Justice System Interactive Model (JUSSIM)

18. Prosecutor's Management Information System (PROMIS)
19. Geocoding

Although there are other data and methodological tools available upon which
the criminal justice practitioner may draw, this list provides a general
perspective of the wide variety of tools that do exist and are accessable
to those charged with analytic and planning tasks in state, regional, and
Jocal units of government and other institutions concerned with'criminal
Jjustice.

THE DATA BASE FOR CRIMINAL JUSTICE PLANNING

Rationale for the Data Base

.. Plapning for the management of the criminal justice system requires a
base of knowledge from which informed decisions can be made. The availabil-
ity of data on how many reported offenses there are and how many arrests
have been made, and on the handling and disposition of arrests permits an-
alysis to be made of the way in which the criminal justice system as a whole
performs; how it deals with its workload; where the major areas of discre-
tion are; where the bottlenecks exist; and which agencies appear to be ef-
fective or ineffective in handling cases, persons, and special problems.

Analysis of data pertaining to the relationship between crime and its
social and environmental context leads to an increased understanding of the
kinds of settings in which crime is more or less likely to occur. That un-
derstanding is a source of hypotheses about what kinds of programs or proj-
ects might best be tcsted under certain conditions and in certain areas.
This kind of analysis is best done by relating specific types of crimes to
demographic and physical environmental variables, and usually employs infor-
mation such as land-use maps, master plans, and census data. Furthermore,
such analysis can increase understanding of the ecology of crime; the mobil-
jty of offenders; the circumstances cf victimization; and the role of age,
race, sex, and the socioeconomic status of offenders. Although this type

of analysis does not lead to definitive statements about the causes of crime,
it does provide the basis for an objective understanding of the circumstances

and characteristics of criminal events and offenders.

Operational planning focuses primarily on the allocation of resources
and manpower to deal with specific workloads, including workload concentra-
tions during peak hours or at high activity locations. This kind of plan-
ning rests on the availability of data about when and where different types

-d

e

of crime occur. Such data is routinely collected by most police depart-
ments in conjunction with their regular reporting of criminal events:iThe
data that is collected and analyzed, in some cases in very sophistica%édg
automated or computerized systems, can also be used to develop justifica-
tion for increases, decreases, or shifts in manpower resources. Analysis
of data can also be of considerable value for forecasting, including fore-
casting for operational purposes and overall forecasting for crime trends,
population shifts, and other events such as economic trends and unemploy-
ment rates that may relate to crime rate forecasts.

Kinds of Collections in the Data Base

Much of the data for criminal justice planning is available as a prod-
uct of ongoing standardized data collections. This data consists of uni-
formly collected statistics that concern specified populations for one
specific point in time or for certain time periods. The nature of standard-
ized data allows comparisons to be made in a systematic way between and
within populations, based on comparable data. The ongoing nature of stan-
dardized data collections allows comparisons and trends to be computed for
sequential time periods.

< Other data and-information that may be acquired from numerous sources
are non-standardized data’ that have been collected for singular purposes.
These data collections usually concern an interest in a specific seggment of
a population, a specifically defined subject area of research, and usually
are unique to one defined time period. It is difficult to make comparisons’
of statistics in this kind ofidata collection with statistics for other pop-
ulations or points in time because of the lack of a standard of comparabil-
ity. This data is useful, however, for planning purposes because it pro-
vides insights into problems of crime and the criminal justice system when
systematically aggregated with other data to highlight areas of consistancy
and differences resylting from the examination of statistics for various
popuiations and time periecds.

How the Data Can Be Acguired

bata sources for the criminal justice planners' data base are varied.
Some data collections are readily available from Federal, state, and Tocal
agencies or from private and public organizations such as information
clearing houses, university data centers, professional association librar-
ies, and research centers. s

;The following are sources from which the planner can most efficiently
acquire some of the data referred to in this book.

1. Victimization Survey Data: This data, collected for the Law En-
fqrcement Assistance Administration (LEAA) by the U.S. Bureau of the Census,
is available in the form of published tabular data in a series of reports.
These reports are available from the Superintendent of Documents, U.S. Gov-
ernment Printing Office, Washington, D.C. 20402. Information concerning
the nature and contents of these and related reports can be acquired by com-
municating with the National Criminal Justice Reference Service, Law Enforce-
ment Assistance Administration, Washington, D.C. 20531. In addition,




public-use computer tapes (concerning victimization data) with accompanying
documentation and instructional matevials will become available in early
1976. DUALABS, 16061 North Kent Street, Arlington, Virginia 22209 can be
contacted for information regarding the acquisition and use of these tapes.
See Chapter Z for a discussion of victimization data.

2. Uniform Crime Reports: Chapter 3 of this book, “Uniform Crime Re-
porting Uses for Criminal Justice' by the Federal Bureau of Investigation,
discusses the means for acquiring and utilizing data generated by the Uni-

form Crime Reporting Program.

3. Modus Operandi (MO) Data: (detailed in Chapter 7 of this book)
suggest that MO Files can be an important resource to the planner. MO
£iles are prepared according to a standard policy guide hy trained officials
of police departments. The use of police MO files, which contain no names,
addresses, or personal identifiers of any kind, are in common use in many

police agencies.

4. Offender-Based Transaction statistics (0BTS): This data, where
i+ is avaiiable is usually Tocated in the State Statistical Analysis Center,
a module of the LEAA Comprehensive Data Systems program. See Chapters 8 and

9 for discussions about OBTS.

5. Management and Administrative Data: Such data includes manpower
cost, and program or activity data among other kinds of information. The
most important elements of this type of data are those which permit analy-
sis of the capabilities of agencies to meet needs and achieve objectives and
goals. The manpower, cost, and program description data, with manpower and
costs allocated by program 1f possible, are most useful in this regard.
These data can be obtained from most of the kinds of local agencies or de-

partments listed below.

Departments of finance

Youth authorities

Departments of corrections

Personnel agencies

Judicial agencies

Police officers' training units
Public employers' retirement systems
Emergency services departments
Comptrollers of budget ‘offices
Departments of rehabilitation

There are many agencies like these at local levels of government from which
a considerable amount of discrete data may be used. The data may already
be published, or available in easily accessible records.

It may be necessary to obtain expenditure and personnel data directly
from local units by questionnaires; but such data is usually compiled rou-
tinely in the course of the normal budget process, and contacts with local
jurisdictions can often indicate that it can

THE UTILITY OF THE DATA ON CRIME

When the data base has been accumulated
. | y ee _ , the planner can th L&l
2;3 glignzogfaggly2;§ and ug}11zat1on of the results to identifyegh:yﬁggﬁﬁe
t o ime problem, and to examine and compa h ’ ‘
of the criminal justice system as workioad ity and wor s
f 5 . roductivity and workload obj
tives. The following discussion summariz P he data
base for the criminal justice planner. e some of the uses of the data

Victimization Data

Some of the uses of victimization surve i
. ) uses. ' y data are discussed by $
in Zzhg Ugg ofpV1ct1m1zat1on Surveys in Criminal Justice P]anning.x b§3?2¥1y
¥%gynﬁgﬁagéoat?ggzgzstgan be_use? to estimate crime rates for a jurisdiction,
. ! examine local patterns of reportin d’ “ing
which can help planners to understand diff E RUSAINELS
_ : _ erences between increases in th
crime rate and increases in the reportin icti on al
_ g rate. Victim survey dat 1
contribute to the study of the details of i { terrable
. _ f events and to isolate deterrabil
crimes. This data can also be analyzed to identif igh-ri S in
the population. By obtaining "feedback" b cith A prithelai
. .: about citizens' views of th p
ation of the criminal justice system, the d . oitiz
' t . s ata can be used to measu itize
satisfaction with the performance of the crimi j i Vetima
. inal justice system. Victimi-
2??102.surveys can glgo be.useq to establish benchmarks foryeva1uati;;t%2é
aide€o1;§2§§?igﬁ cr1m1?a1f3ust1ce programs. The data can also be used as an
1t a pool of crime victi gh -
e 2 e jctims who can be "tracked" through the

Uniform Crime Reporting (UCR) Data

Uniform Crime Reporting data are a valuable tool to r

Federal Bureau of.Investigation, in "Uniform Crimé'Reportggg 5122”?5% CI?;i—
ni1 Justice Planning" (Chaptgr 3), characterizes the UCR Program} the sets

85 UCRfdata that can be utilized by criminal justice practitioners, and the
foistﬁ UCR data. UCR data can be used to obtain crime rates and trends

or e many sets of UCR data. UCR data can also be used in conjunction with
? er sets of data, such as school dropout rates; unemployment rates; economic
evels; and gross population characteristics relative to age, sex aﬁd‘race to
examinate rates and trends that correlate arithmetically with the’crime data.

_ Some of the uses of UCR data in conjunction wit ti
schq]og1ga! phenomena include analysis gf offenses zngﬁgér g;tzo;iliﬁég%1to
viewing sqularly constructed data from other data sources with this data d
set, significant patterns may be discerned. Clearance information is to
some degree a measure of Taw enforcement efficiency. Careful analysis of
pfgsecut1on and court information, overlayed with clearance data, hanhprc—
¥1]e useful information about workload for future planning. Data on youth-
ul offenders can be utilized by correlating it with popu]atioh composition,

be supplied without difficulty.

detention facilities, population configuration, parole, probatj

s P ¢ s ation, [ -
gige‘cisgloqd composition, and other data sets tg whicﬁ §outh 6rnju822i?$ly
seriég r1ns;c: Moreover, by utilizing the youthful offender data in time-
e en’ certain observations can be ade concerning the time lapse between
: ‘countgr qf.the youthful offender by law enforcement and the process-
ing of the individual at later stages of the criminal justice system. )
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Additional observations or projections may be made concerning workloads, de-
tention facilities, and alternative programs. ‘

By utilizing arrest information, the planner can analyze fluctuations
of law enforcement activity. Such data can be of aid to assessing the effec-
tiveness of programs initiated not only within the law enforcement module but
also within the other moduies of the system. Disposition information can be
helpful to the planner who desires to test offense information, aligning it
with clearance data and, in the case of Crime Index offenses, to observe in
summary number form the actions of the joint effort of courts and prosecu-
tion. 1In addition, law enforcement agency profiles can be constructed by
utilizing UCR data and law enforcement employee data. These profiles can

serve administrative needs.

Pfeiffer, in "Crime Statistics Analysis in Massachusetts" {(Chapter 4),
discusses how the criminal justice planning agency in Massachusetts has em-
ployed UCR data to analyze crime patterns and trends for use in planning and
program development. He describes an approach used by the Massachusetts
State Planning Agency to deveiop the structure and content of a crime report.

Doughtery, in "UCR in Crime Specific Research and Planning" (Chapter 5),
discusses how UCR has been helpful in examining homicide, an area in which
he has relied heavily on this data for analysis.

Modus Operandi (MO) Files

Modus Operandi data may be helpful as a starting point for generating a
seriousness index of crime that can be used to evaluate existing policy, mon-
itor activities, and help guide planning decisions in such areas as man-
power authorizations and budget allocations. Nanus and Perry, in "A Planning-
Oriented Measure of Crime and Delinquency" (Chapter 7), discuss the uses of

MO files.

Offender-Based Transaction Statistics

The gathering of the required data for measurement essentially involves
identifying and collecting data elements as set forth in the Offender-Based
Transaction Statistics System (OBTS) module of the LEAA Comprehensive Data Sys-
tems Program (Chapter 8 by Katzenelson). By using the concept of the Comprehen-
sive Data System, one could examine detailed recidivism indicators separately
by crime category, by demographic characteristics, and by type of institution.

There are many alternative sources of data for criminal justice planning
and crime analysis. Each is best suited to given types of applications; each
has advantages. All provide the quantitative data that is necessary to sup-
plement subjective experience and individual judgement. Which type of data
to use, and when to use combinations of data sets supplemented by additional
information as well, depend on the purpose of the analysis to be accomplished.

THE UTILITY OF DATA ON THE CRIMINAL JUSTICE SYSTEM

There are analytic tools that can be used in a variety of ways to develop
a better understanding of justice system operations and to improve its

man .
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Management and Administrative Data
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One group of users who seem particularly important are the local admin-
istrative officers, department heads, and supervisors who prepare the crim-
inal justice agency budgets. The insight this small group of officials may
secure from having certain data available that helps relate changes in cost,
workload, and personnel in a meaningful way could have considerable effect
on the local criminal Jjustice system.

There is more involved in making criminal justice policy than just bud-
geting expenditures. Yet, the decisions made and the information considered
in the course of developing a department budget may do more to influence
local action on criminal justice agencies than any other local governmental

procass.

small groups of officials who are making budget decisions are often
working with very Tittle organized information about their criminal justice
agencies of the type discussed in this chapter. The cost of building and
maintaining large, centralized data information systems js considerable.
Therefore, statistical output of an analytic unit should be planned to serve
not only the traditional needs of the contributing agencies, but fiscal, ad-
ministrative. and elective officials as well.

The utility of management and administrative data may be thought of in
the context of a number of considerations. These include data that would be
useful within the context of the local budgeting process;“identification‘bf
the sources of data needed outside of the analytic unit, and their availabil-
ity; an assessment of the kind of assistance that could be needed and re-
ceived from local units in preparing the reports; suggested arrangement of
report formats; suggested organization of research. activities of the analy-
tic unit staff; and scheduling of the reports.

As important as comparative workload and staffing information are to the
budget process, it is very difficult for local administrators and their
staffs to carry out the amount of research necessary to conduct comparative
studies for a significant number of departments and keep the information cur-
rent. In approaching specific preblems within their individual jurisdictions,
local administrators have developed many uniform and consistent standards for
measuring change and rates of growth in a department's basic functions. Many
of the standards are applicable to all jurisdictions or can be extremely use-
ful in designing uniform standards. The work that has been done in this area
for criminal justice agencies on a scattered, individual basis can greatly
simplify the task involved in an analytic unit developing a data base of ad-
ministrative and management data.

One approach is to organize celected data elements into a number of
tables. The data elements will differ for different jurisdictions and agen-
cies, and the sample procedure described below is simply intended for a gen-
eral overview. :

The data elements selected may be organized into four tables:

o Selected Demographic;kEconomic, and Criminal Justice
Characteristics of Geographic Areas

o Annual Expenditure and Workload Data

RS

e Authorized Personnel by Functional Classification ﬁ
e Expenditure, Personnel and Workload Ratios | /?
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THE UTILITY OF DATA ON THE POPULATION,
GEOGRAPHY, AND BEHAVIOR

The linking of crime data to data routinely gathered by many other pub-
1ic agencies can enable an analysis of crime statistics with socioeconomic,
demographic, behavioral, and land-use information. Analysis of this kind
can help decision makers assign weights of importance to different factors.
An analysis of crime might indicate several key factors present, such as
age, sex, and race of victims and offenders; population density; unemployment;
locations and types of premises; school truancy; and drug abuse. The diagno-
sis of crime in one area will point to some combination of these and other
factors. Analyzing crime data with other relevant data sets can provide in-
formation on which factors are important to a particular area. This infor-
mation is important for the formulation of cbjectives and goals, and to pro-
gram development. The planner then can utilize manpower, cost, and program
or activity data to assess the capabilities of agencies to deal with de-
fined problems, and to make recommendations for allocations of resources to
address specific needs.

Part IV of this book discusses data on population and tools for analysis.
Population data provides an invaluable frame of reference for examining crime
data and crime patterns, and for fjdentifying probable causes and the factors
1inked with these causes.

Ir. Chapter 14, Crellin, Farnsworth, and Schuerman emphasize the impor-
tance of geographic data in the understanding and analysis of crime. They
point out the value of census data for crime analysis in geographic and geo-
nolitical areas of varying size. The Dual Independent Maps Encoding File
(DIME) represents a technology that uses computers to create coded geo-
graphic maps. Computer programs that sort, structure, link, and display map
feature data from a variety of sources are described. A Tlist of these com-
puter programs and their sources is provided, along with a 1ist of reports
on the uses of small area geographic files. The authors include a helpful
glossary of geographic terms and a 1ist of Standard Metropolitan Statistical
Areas (SMSA's) with Gecgraphic Based DIME Files. .

In Chapter 15, Schuerman discusses small.area.population estimation.

The chapter was written for & person with a BackgrQqu;fn“aQY§ncéd,statisti-
cal techniques, but for those without it, the chapter remains aigetd orien-
tation to tools and techniques. The Bouge-Duncan Composite Methodi€”used
for creating separate estimates for subgroups and for summing these to ar-
rive at totals. The Ratio Correlation Method uses multiple regression an-
alysis for estimating purposes. A variety of other techniques is included,
with cautions about their use.

Computer mapping, get<coding, and forecasting with geocoded data are de-
scribed in Chapter 16 by Lockfeld. The uses of time series analysis and
spectral analysis are described for looking at recurring events with charac-
teristics that vary in a pattern, e.g., weekly and seasonal variations in
crime frequencies.
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CHAPTER 2

THE USE OF VICTIMIZATION SURVEYS IN CRIMINAL JUSTICE PLANNING
Wesley G. Skogan '

INTRODUCTION

Victimization surveys are & new research tool for criminal justice
planners. In a victim survey, interviews are conducted with samples of
the population of a jurisdiction. These interviews probe the respondents'
experiences with crime, their reaction to these incidents, and their
evaluations of the performance of criminal justice agencies. If the samples
are carefully drawn, these reports can be extrapolated into population
estimates of the frequency of crime and the perceived responses of community
institutions to the needs of the populace. These estimates may then be
used to assist planners in allocating resources to various criminal justice
activities. : -

The first large-scale surveys of the population designed to measure the
incidence of crime were conducted by the Crime Commission in the mid-1960's.
A natiornal survey conducted by Philip Ennis and a study of high-crime areas
by Albert Reiss established that victimizations were much more common than
police statistics indicated and that the burden of crime was unevenly
distributed in the population. Since the Commissicn surveys, a number of
studies of victimization have been conducted {some of which are listed in
the Bibliography following this chapter ).  In 1972, the Bureau of the
Census began a national crime investigation for the Law Enforcement
Assistance Administration. This continuing survey will produce a new set
of social indicators monitoring quarterly fluctuations in the volume and
nature of crime in America.

LOCAL USES OF VICTIMIZATION SURVEY DATA

At the Tocal level, there are at least seven ways in which population
surveys can be employed to assist criminal justice planners:

' 1. Victim surveys can be used to estimate crime rates for a
jurisdiction. This is extremely important, for police statistics usually
underrepresent the total volume of ‘crime in an area. Citizens do not
report many crimes to the police, and not all reported crimes are accurately
reflected in official reports. Victimization surveys can be used to
generate crime data which are independent of criminal justice agencies and
which circumvent many of the non-reporting problems which plague official
totals. These rates may be calculated in several ways. In addition to
the usual “"crimes per 100,000," surveys enable us to examine household
burglaries per 100,000 households, bicycle thefts per 100,00C bicycles, or
payroll thefts per 100,000 payrolls. Survey data thus can be used to
generate more useful estimates of the "risk" of various kinds qf crimes,
since these data can be used to estimate the number of targets for
specific crimes as well as the number of victims.

13




2. Surveys can be used to examine local patterns of non-reporting.
Many crimes are not reported to the police; nationally, about 40 percent
of all personal crimes and 60 percent of all property offenses are not
brought to the attention of the authorities. One role of victim surveys
~is to provide information about these offenses so that the resources of
the criminal justice system can be distributed in response to the "true"
distribution of crime. Another is to increase our understanding of why
so many offenses go unreported, and to devise programs to increase citizen
cooperation with the poTice. Only crimes which are reported can be deterred
by official action, so efforts to increase citizen reporting plays an
important role in crime control. Finally, surveys can be used to estimate
the impact of changes in reporting rates upch official statistics. The
first impact of new anti-crime programs may be on reporting habits, and
if citizens begin to report more crimes it will paradoxically appear that
the victimization rate is skyrocketing. A careful study of patterns of
reporting and nonreporting will enable planners to tell the difference
between increases in the crime rate and increases in the reporting rate.

3. Surveys may be used to study the details of events and isolate
deterrable crimes. Victim surveys can be used to elicit many details
about criminal events from their victims. These details can be significant
in several ways. First, they provide estimates of the impact of crime
on community institutions. The victims of crime are heavy consumers of
the services of hospital emergency rooms. Moreover, the poor are often
forced to turn to local welfare agencies for assistance in overcoming
the burdens of crimes such as property theft or robbery. Information
on these costs of crime are often hidden, but surveys enable planners to
estimate more accurately the true cost of crime to the community.

In addition, interviews with crime victims may reveal information
about the structure of criminal events which witl assist the police in
allocating scarce resources. For example, most interpersonal violence
between friends, neighbors, and relatives is probably undeterrable by
the police. It usually takes place indoors, in private space protected
from the unwanted intrusion of the government, and it is spawned by
bitterness and conflicts which often are not subject to rational
calculation. The police may perform valuable crisis-intervention functions,
separating the contending parties and negotiating a peace, but they
will not deter the incident by intensive neighborhood patroiling. The
police can do something about street crime {robbery. purse-snatching,
and most assaults by strangers), and they may deter many auto thefts,
commercial robberies, and household burglaries by intensive random
patrolling. Victim surveys can be used to measure the "deterrability"
of crimes based on these characteristics, and resources may then be
allocated in response to the probability of their effectivensss.

4. Victim studies can be used to identi i i i
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right) about the community and what could be done about it. Unlike
many policy-making areas, most criminal justice decision-making is
relatively removed from day-to-day politics and most decisions have very
low visibility. Surveys would enable ordinary citizens to make inputs
into the planning process, and might engender considerable symbolic
satisfaction among respondents as well.

6. Victimization surveys will establish benchmarks for evaluating
the effectiveness of criminal justice programs. One of the major uses
of victimization surveys is program evaluation. First, they may be
conducted independently of the implementation of a program. The measure-
ment process need not be tied to the success or failure of a project or
an organization, and the findings may be more trustworthy as a result.
Also, many reforms are designed to affect what is being measured--crime--
and our ability to measure it--crime reporting and recording. Victim
surveys are more useful than official statistics in evaluating the
effectiveness of those programs expected to increase the rate at which
citizens repert crimes or to increase the effectiveness of the police
in recording and analyzing the data. Surveys also enable us to measure the
non-crime-related consequences of new programs. Many of the benefits of
effective crime control are attitudinal and perceptual: the presence
of good police on the street in large numbers may serve to enhance people's
feeling of security, increase their use of community facilities, and
decrease their desire to move out of town. The symbolic consequences of
official activity are an important component of governance, and the
effects of criminal justice programs on people's use of the streets and
public spaces in the community, their perceptions of danger, and their
confidence in government, are crucial factors in the evaluation of those
programs. The research designs which are devised to evaluate policies
must satisfy several technical and scientific standards, and this component
of an evaluation program should be considered by experts (see, for
example, the discussion by Campbell and Stanley). The willingness to do
evaluations and to structure citizen input into the evaluation design
is a more fundamental planning issue.

7. Victim surveys will isolate a pool of crime victims who can be
"tracked" through the criminal justice system. Data of this sort would
provide the base for an extremely sophisticated analysis of the operation
of the criminal justice system and an evaluation of the effectiveness of
its components. The key peint is that a criminal justice system is a
system--it is a series of agencies and actors who must work in coordinated
tashion if they are to be effective. Perhaps the primary failing of the
criminal justice system in America is that it is not such a system.
Interviews with victims (and witnesses) provide one mechanism for

evaluating the operation of the system as well as its constituent parts.f“ 

The design would invoive the pericdic reinterviewing of participants

who were uncovered during a community-wide survey. At each step,
citizens' perceptions of what was happening to them and their evaluations
of that experience could be recorded. The data would also enable

planners to independently gauge the rate at which individual problems move
through the system, to identify where blockages develop, and to describe
what kinds of cases appear to get "lost." New data on everything from
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WHAT TO LOOK FOR: VICTIMS AND THEIR CRIMES
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Asking individual respondents to define the problem is often of
little help. If you ask "What should be stopped?" most interviews will
elicit a list of social jrritants--unwashed hippies, radical priests,
noisy youngsters, demonstrators--which generally do not fall within the
purvue of criminal law. Methodological investigations of the victim-
interview technique also suggest that other types of events are defined
outside the "criminal" sphere even though they closely resemble illegal
activity: disputes over the ownership of automobiles, property conflicts
between ex-spouses, and many assaults within the family or between friends
or relatives, fall into this category. In general, the following are
{in my experience) incidents which are relatively easy to measure through

a survey:
e any incident involving a gun or knife

e any personal attack resulting in serious injury
e any assault or rape by a stranger

e successful as opposed to attempted crimes

e property thefts involving entry into the home

e property thefts involving large losses (over about $50, although
this varies by the wealth of the victim)

e successful auto theft

e events which are unambiguously "erimes" (which clouds the inter-
pretation of many lost wallets: was it pick-pocketing, or

was it lost?)

SAMPLING REQUIREMENTS

In order to uncover the victims of these crimes, it is necessary to
sample the potential targets of crime. The universe of potential targets
and procedures for select’ng samples of them for interviewing is not
always clear, however. Households can be sampled using simple area-
probability procedures, for they are relatively permanent physical units.
Individuals are usually contacted through household selection. In the surveys
being conducted for LEAA, interviews are completed with each member of
a sampled household, while other studies randomly select respondents
within the group. Commercial enterprises of many sorts can also be sampled
geographically, although jsolated shops or service establishments (such as
hair dressers working out of private homes) may be undersampled. Large
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;hazrtﬁgaxgaia,f§23§2"eg$ou;ag1ngttge surveys were correct in their assumption
. unreported crime was quite large, and that
workable samples would suffice. The victimi i P din
orka Sam uld o T imization survey conducted i
Cincinnati in 1974 indicated victimization rates of the ¥o110wing maégitudes-

CY"ime Rate

household burglary 14 per 100 households
gggggho}d ]ggceny 31 per 100 households

nal robbery 1.5 per 100 reSidents twelve and old
personal assault 5 per 100 residents twelve and over .
rapes 0.2 per 100 residents

By this standard, in order to accumulate
_ : R a random sample of
?zrglsqéege(zzlllsg smi11 number for many analyses), in magy commﬁg?zgel4o

: ry to quiz informants in 1,000 households or m i
thefts are more common, but the development of a decent samp]erofoggéau?%mple

victims would quuﬂe scveem’ng the eX[)eY'.ence of
- s . e |
individuals. 1 S several thousand

Surveys to investigate the attitudes dr i
ey perceptions of the i
vggi?mggg%}gﬁn?gggrmore modest samples. Unlike the reiatively ugggg;g§1on
1on’"experiences, opinions are part of the personal b
carry around with us, and almost everyone has them. A oF anoron
S, . sample of approxi
gagoghgespondenys will reasonably represent the attitudes gf a 1ar52 cgéggﬁ?li
e group will be large enough to support many detailed analyses. It ’
toyexam?ﬁzeizggi :gsggersamgge certain key subgroups in a population in order
nses, however. In many communities, student b
may not be numerous enough to appear in lar in o Sl o
_be numera 0ug ge numbers in a random sampl
g:dt2§ qur1sd1ct1on. Neighborhoods in which they dwell may be oversa£p$ed
an theelr:tresponses can be downjweighted in analyses which are being projeéted
ity as a whole. Sampling strategies are thus re1ate§ to the substance
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of the problem at hand (e.g., how frequent are the attributes of
interest) and the analyses in the data which are planned (e.g., what
subgroups of the population will be examined in detail). Once

these judgements have been made, sample selection is a problem best

left to experts.

WHAT TO ASK

‘ The problem of what to ask is tied to the purposes of a particular
victim survey. In this section I will suggest some examples of the
linds of variables which should interest most surveyors, and some of
the uses to which they may be put. In general, planners will want to
know (1) what have the respondents experienced, (2) why have they had
those experiences, and (3) what can be done to alleviate the crime
problems of high-risk populations. '

Commercial Targets

Cemmercial establishments should be a narticular focus of attention
in crime surveys, for thgy nave extrenely high victimization rates. One
national sample of businesses indicated that in 1973, commercial
establisnments were burglarized at'a rate of 20 per 100 places of business.
The commercial robbery rate was 4 per 100, six times the personal robbery
rate. These victimizations were not randomly distributed: some types
of stores were hit much more often than others, and a few were victimized
many times while others were never attacked. The crucial targets appear
to be gas stations, convenience grocery stores, and liquor stores. The
reason for their particularly high victimization rate is problematic,
but victimization appears to be related to being open after dark and having
few customers or employees about to make trouble for potential offenders.
In general, perhaps 5 percent of commercial establishments experience
about 75 percent of all commercial robbery, and this in turn makes up .
a substantial proportion (perhaps 25 percent) of all the armed robbery
in an average community. This is a "pressure point" where the application
of police resources might pay substantial dividends. It is also a fertile
field for investigating the effect of various anti-theft efforts upon
victimization rates. Within a sample of commercial establishments will
be found all manner of crime-pravention devices: burglar alarms, fioor
safes, armed guards, and electronic shoplifting detectors. With the
proper controls for other factors (hours of operation, employees, neighbor-

hood), it may be possible to evaluate the effectiveness of various combinations
of self-protective measuvres.

Household Targets

For some kinds of incidents it is useful to think of the household
rather than an individual as the victim of a crime. Burglary, for example,
is distributed in response to the vulnerability and desirability of the

target household. Dwellings are desirable targets if they promise to
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contain goods of high value which can be fen
C ced. They also .

%zetggy are P;otected by weak'logks or doors, or ifyno onea?: xg;geﬁﬁE}ﬁ
adequa{é ggc&riggeiri;ﬁg;ggﬁfgd(1n 1i;ge ing anonymous buildings without ]
. / . ts (see the study of residential cri

Reppetto listed in the biblio i Y
: ; graphy). While burglary d
the kind of community insecurit i i T om peraorad Srerate
) y which spills over from i i
strikes a large number of peo B e e Tt
. ) ple. In 1973, the household b
in the United States was over 9 per ‘ i e
. per 100 targets, higher th
robbery;. personal theft, and interpersonal vio]encegput toggtall.the

e

Because of its high incidence, bur ‘ i
) R glary may be a particul
;::gﬁggefgrr:¥:%¥&e]§ nggst ]oga] sgrvey (3,000 houseEolds gragl¥ :gﬁfg]
large number of events for analysis. Because it i
not often solved (the clearance rate for b L nder 20 covcents
and not often reported to the i s T Ta]s ander 20 bercent)
: f e police (less than half of th
burglary in 1973 was: reported), eff q g oo
1 was. > orts to reduce burglar t
on the basis of some new information. S C colTect 1 P,
on the timing and styTe ot eapr . Surveys could collect information ..
. yle v, which could be used to alert polic g
patels, The Jpact of s prograns s Gperation IdenFicaion (sroperty
households which displayed and dida T e ranaT ached
houseno ) : not display signs signalii hei
participation. One innovative survey i T T caghe
. S y in Portland attempted t
to gauge the impact of street 1i i A Pagcr date
t : ghting on household crime b i
interviewers count the number of streetlights visible from {hga;;ggstep

Individual Targets

While individuals are fre i
A 4 : quently the targets of crime, data o i
ﬁﬁ?$;;eﬁgizeﬁ§}§§tg? gzel;§t1§ruti]1ty fordoperational planning. ?ng?s;gua1s
> 0 or sto » are not pegged to a particula i o
location. While it is informativ eI
_ e to know the relationship
factions as personal income and th ili e vy o St
bability of bei rictimi i
departments are organized alon trol 1 o dota oo ice
ents g patrol car beats. Victim data i
useful if information on the location of : 2 be gathered 1
ful f 1l the offense can b i
addition to information on the resi ence 1 AR
vforma - Or sidence of the victim. This wil
ggdeagx,tgogegzggggd?i}z vary_g;eat1y in their knowledge of a com;u:?zy
and 0 an interviewer. Some will vaguely p}
incident on "the East Side," others in i Fined neighbor
angqcaL on the fast s to’ ot some socially defined neighborhood,
give an approximate street addr
should be to place each incident withi L
' ' . . in some useful administrati i
}éﬁea?]gggzggnpgﬁﬁgggg; th?rg.1§dca? ?e related to other are; §§¥§ ::;tused
: ] . Individual-level data can also b
differential response time b i i et for cate
y neighborhood. This is important, f
measures reflect only administrative response ti P tueon the
: onl -~the ‘gap between th
reporting of an incident and the arriva1p f atr o errenc
studies it is more important to kn fh ? i ih ojioenence
e commies o ope mportant to thow e length of time which elapses between
for aimost 211 Smpercaepze n e arrival of an officer on the scene '
ests are made by beat patrol o
offenders before the i D torvio s ompre e
d y can flee the site. Personal i i i '
a vehicle for assessing rep ; sonal interviews also provide l
) : ports of where people will not go at ni J
ing neighborhoods that could use some visible patrols), agd the?;ggzagsgggest-

various kinds_of victimizati i i i
fopagus kinds of yict r;gg&;ggsgsuggest1ng an alternative to the use of incident
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SOME PRACTICAL SUGGESTIONS AND COST ESTIMATES

The decision to undertake a community victimization survey is a serious
one, for they are expensive. The direct cost of personal interviews (in
1974 prices) is about $15-$18 per completed questionnaire. For a workable
sample (say, 4,000 interviews) this amounts to about $70,000. The field
interviewing in a large scale survey should be contracted to a market
research firm or to a‘university survey research unit. For an additional fee
such an organization will also draw a sample. A block-probability household
sample is expensive to construct, and the fee using such a sample may amount
to several thousand dollars.  Analysis of the data can be contracted to
a marketing firm or to a university, and will cost about half as much as
the interviewing for a quick-pass examination. A serious survey analysis
should alsc include an examination of official crime records. These records
can be compared to survey rates for the same classes of incidents, and can
be used to supplement survey data on those crimes for which the latter is
an inappropriate measurement technique. Pulling police records, geo-coding
them to match the survey data, and recording the data contained in the file,
.are clerical tasks of some magnitude. In the end, it may cost as much as
$180,000 to conduct a community crime study of this size.

At present there are efforts underway which should help reduce the cost
- of conducting victimization surveys. Several years of effort have been
~expended by the Bureau of the Census and LEAA in developing a reliable
survey questionnaire for measuring the incidence of more serious offenses;
this could be adopted and modified for local use at little cost. The Police
Foundation in Washington, D.C. is now sponsoring an investigation of the
reliability of telephone surveys of victimization. Telephone surveys can

be conducted for about 35 percent of the direct cost of interviewing, and

if they prove valid they may greatly facilitate the use of victim surveys at
the community level. Analysis expenses could be reduced greatly by the
formation of consortiums of users who desire the same information. Running
many data sets in the same fashion is not much more expensive than analyzing
the results of a single survey. This is precisely the kind of coordinated
activism that could be greatly facilitated at the state level by actions

of criminal Jjustice planning agencies.
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CHAPTER 3

UNIFORM CRIME REPORTING:
USES FOR CRIMINAL JUSTICE PLANNING

Federal Bureau of Investigation

INTRODUCTION

The criminal justice planner must maintain a perspective of the entire
criminal justice system. While the criminal justice system has many facets
not easily defined, it is generally accepted that the system is composed of
several modules. lLaw enforcement, prosecution, courts, probation and pa-
role, and corrections each play a vital role in the criminal justice proc-
ess. Historically, these modules have acted with a high degree of unique-
ness. It has been found that the interrelationship among these varijous
modules has been minimal. To properly fulfill his responsibilities, the
criminal justice planner must look to each entity while still maintaining a
perspective of the whole system before efficient, effective planning can
proceed. In nearly every instance, individuals responsible for committing
criminal acts enter the system at the law enforcement level. Because of
this fact, the planner must be fully knowledgeable of the information avail-
able to him from this module inasmuch as it will impact, eventually, all
cther modules o¢f the system. The most readily availablie and most comprehen-
sive set of data accessible to the planner relating te law enforcement is
that provided by the Uniform Crime Reporting (UCR) Program. For the plan-
ner to effectively utilize this information, he must be cognizant of its
scope and limitations. Further, he must be conversant with the terminology
and procedures of this program if it is to be used in drafting futuristic
plans for the entire system.

BACKGROUND

The UCR Program was conceived, developed and implemented by law en-
forcement for the express purpose of serving law enforcement as a tool for
operational and administrative purposes. (Throughout this presentation,
the term law enforcement is used to refer to the traditional police func-
tion of the criminal justice system.) Under the auspices of the Inter-
nitional Association of Chiefs of Police (IACP), the UCR Program was devei-
oped in 1930. Prior to that date, no comprehensive system of crime infor-
mation on a national scale existed. This was, primarily, due to the fact
that the criminal statutes varied so greatly from state to state in their
use of terminology to define criminal behavior. To overcome this probiem,
a set of definitions for specific criminal acts was devised. These defi-
nitions were developed following an in-depth research effort relative to
each of the state criminal statutes extant. It was determined that Taw en-
forcement would tabulate the number of criminal acts as defined by the UCR
Program as these acts were brought to the attention of law enforcement.
Recognizing the probliem of coping with mere volume, it was decided that
only those criminal acts deemed serious would be counted. It was necessary
to define "serious.” In this regard, a criminal act is considered serious
if it meets a set of criteria; namely, that the act would occur regardless
of geographical location; that it would be an offense most Tikely to be
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reported to law enforcement; that it would affront the moral sensitivities
of our society's rational being; and that it would occur with sufficient
frequency so that counting it would be worthwhile statistically. In apply-
ing the concept of seriousness to the multitude of criminal acts identified,
a select group evolved. This group of criminal acts is referred to as the

"Crime Index."

The Crime Index offenses and their definitions are set forth below:

1. CRIMINAL HOMICIDE.--(a) Murder and nonnegligent manslaughter: A1l
willful felonious homicides as distinguished from deaths caused by negli-
gence. Excludes attempts to kill, assaults to kill, suicides, accidental
deaths, or justifiable homicides. Justifiable homicides are limited to:
(1) The killing of a person by a Taw enforcement officer in the line of
duty; and (2) The killing of a person in the act of committing a felony by
a private citizen. (b) Manslaughter by negligence: Any death which the
police investigation established was primarily attributable to gross negli-
gence of some individual other than the victim.

o FORCIBLE RAPE.--The carnal knowledge of a female, forcibly and
against her will in the categories of rape by force, assault to rape, and
attempted rape. Excludes statutory offenses (no force used--victim under
age of consent).

3. ROBBERY.--Stealing or taking anything of value from the care, cus-
tody, or control of a person by force or violence or by putting in fear,
such as strong-arm robbery, stickups, armed robbery, assaults to rob, and

attempts to rob.

4. AGGRAVATED ASSAULT.--Assault with intent to kill or for the pur-
pose of inflicting severe bodily injury by shooting, cutting, stabbing,
maiming, poisoning, scalding, or by the use of acids, explosives, or other
means. Excludes simple assaults.

5. BURGLARY--BREAKING OR ENTERING.--Burglary, housebreaking, safe-
cracking, or any breaking or unlawful entry of a structure with the intent
to commit a felony or a theft. Includes attempted forcible entry. The UCR
definition does not include auto burglaries, burglary of moveables, or a
wide variety of such incidents as included in some state statutes.

6. LARCENY-THEFT (EXCEPT MOTOR VEHICLE THEFT).--The unlawful taking,
carrying, leading, or riding away of property from the possession or con-
structive possession of another. Thefts of bicycles, automobile accesso-
ries, shoplifting, pocket-picking, or any stealing of property or article
which is not taken by force and violence or by fraud. Excludes embezzle-
ment, "con" games, forgery, worthless checks, etc.

7. MOTOR VEHICLE THEFT.--Unlawful taking or stealing or attempted
theft of a motor vehicle. A motor vehicle is a self-propelled vehicle
that travels on the surface but not on rails. Specifically excluded from
this category are motor boats, construction equipment, airplanes, and

farming equipment.

Since the inception of the UCR Program the EBI has acted as administra-
tor, by Congressional mandate, of the program. Since 1930, timely
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publications have been issued presenting ° ‘ .
data collection effort. P ing the results of the monthly crime

STATE UCR PROGRAMS

During. that period of time when UCR was still & i

_ “ L peri nen @ concept, it 0g-
n1%ed Fh%t the individual states wouid also need crime infgrmatioxagfrggggi-
cg ar in erest to the sta@e but of no great importance to the national view
of crime. It was not until the latter part of the 1960's that funds became

available Tor states to consi , : Sy A
porting systems. jder the development of their own individual re-

The purpose for state UCR programs is multi i i
Irp f ifaceted. First, with -
sqzﬂel g@m1n1ster1ng a state program, more direct and meaningful contagir
wi in 1v.du§1 contributors is realized. Second, the ability to expand
con@r1butorsh1p exists due to state personnel readily available to lend
Séa1stance. Nearly every state thus far enjoying the services of a state
ticjE;ggramTE?iden;Etgdtmandatei requiring law enforcement agencies to par-
_ te. » mandatory participation insures a law enforc t
will either enhance an already existent rec 11 dmplant one
. C ords system or will impl
gapap1$ of producing the needed data. Fourth, with state personnglasgvggg-
mggj;z g2?2;1gg emazat;n%hfrom law enforcement contributors and this infor-
ecked a e national Tevel, the validity as well
pleteness of data is further insured Fif%h individ { te programs
address problems that are uni ' e D ovth
- que to the state. For example, numerocus -
S;g s@atei are vitally cqncerned over the theft of snowmgbifes whi]g tg?gth
a is of 1ittle or no interest to those states in more Southern climates.

As of 1975, 32 states have operational UCR programs. It is anticipated

that at 1 i i i i
fat. east nine more states will be operational during calendar year

The procedures utilized in data handling for state programs

» - a d }

?g gﬁmggg;1¥0$;feg$1g;s?geuggrdtze stgte program to cont?nué the cgllggi?gn,
' , _ ata. Upon acquiring at least one ye -

Eg;;:g;g of such collection, a state program is urged to sophistiﬁazz ?zsex

co]]ect?on efforts. There are states currently embarked on incident-based

ol 1opdprograms. In these programs, individual law enforcement agen-

WhiChp{‘ov1te ghe state program with a copy of an actual incident report

vidua]]s stap,a:d1zgd thrqughout the state. Under this concept, the indi-

Mo thcor) ributor is re]1eved of.UCR data compilation responsibility.

ol e incident reporting form in hand, the statistical effort can address

ch crime-related problems as stranger-to-stranger offenses, etc.

The state programs are expected to feed b indivi
) - : e ack to individual contribu
ghg nigessary information required by the agencies for administrative anztiorS
perational purposes. State programs are urged to maintain close and direct

contact with i 1
being met . h the contributors to insure the needs of Taw enforcement are
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TYPES OF INFORMATION COLLECTED

Offenses

Law enforcement agencies are requested to provide, on a monthly basis,
Crime Index offense information with selected breakdowns. The collection
deyice is structured in order that the agency may tabulate all Crime Index
offanses brought to its attention. It is further designed to permit a tab-
ulation of those offenses which upon investigation have been found to be
false or baseless reports. The total volume of all bona fide actual Crime
Index offenses is then tabulated at the national level.

Clearances

For UCR purposes, a clearance is defined as the arrest of one or wmore
individuals responsible for the commission of an Index offense. There are
exceptions to this rule wherein a clearance is sccred by exceptional means.
This is true in the event that the individual, for some reason beyond law
enforcement's control, cannot be arrested or otherwise handled. Clearances
of reported actual offenses committed by those individuals under the age of
18 who have been arrested or otherwise handled for the commission of an In-
dex offense are also counted. This is done in an effort to identify the
youthful offender probTlem.

Value Loss
In order to suppiement the monthly offense and clearance data, the

value of property stolen and recovered by specific type of property is col-
lected. Value loss is also collected as it relates with each of the Index

offenses along with additional detail for each of the offense classifications.

Arrests

Arrest information is a valid measure of one aspect of law enforcement
activity. To fully capture this data set, the UCR Program requests, on a
monthly basis, the number of persons arrested, exclusive of traffic viola-
tions. This arrest information is broken down by age, sex, and race of the
person arrested.

Law Enforcement Officers Killed and Assaulted

To fully explore the perils associated with the law enforcement pro-
fession, data is gathered on a monthly basis relative to those situations
wherein officers are assaulted. This data collection effort attempts to
jdentify the type of officer activity, type of weapon used by the offender,
type of officer assignment, extent of officer injury, and time of day for
each of the assaults. Law enforcement agencies are readily guided by this
data set in the development of training programs and acquisition of equip-
ment designed to minimize situations that are dangerous. This information
further acts as a warning device to officers given specific assignments.

28

An adjunct to the assault studies is the detai i i
. . | _ tailed analysis o »
tions wherein an officer dies as the result of a felonjous gttackf stue

Disposition Data

On an annual basis, law enforcement a i

_ s gencies are requested to i
§umTary totals on the number of persons formally chargedqby type ofp£3¥$9e
inal act. The results of these charges are requested by guilty verdict,

guilty of a lesser offense, acquitted or dismi -
was turned over to juvenile coﬁrt. issed, or whether the chargee

Law Enforcement Employee Data

On an annual basis, each contributin \ v i

. s g law enforcement agency is re-
guasted to provide the number of full-time, sworn and civi]ign; Zmp]osges
y sex, on duty as of Oc@ober 31 of the speacific year. Through 1975, cer-
tain data elements of shift assignment have been collected. ’

Bomb Information

While not a direct part of the UCR Program, semiannual i i
are 1§sued're1at1ve tq actual and attempted incendiary and egg?;;§3§1ggib-
éng situations occurring throughout the United States and Puerto Rico. This
ata presents such occurrences by geographic region, division, and stéte
as well as by ascertainable motivating factors. , ’

TYPES OF INFORMATION PUBLISHED

Each quarter, on a calendar year basis, the UCR Pro o

port reflectwng trend information on the Crime Index offggggsfss¥ﬁz ;rggen-
tation is by percent change of the current time period with the same period
of the prior year. The trends are exhibited on the basis of total volume
25 well as by violent and property crimes and also by each of the Index of-
tenses. A breakqown by poputation grouping, by cities and counties in

grms of trend, is set forth. A five-year, long-term trend table for each
0 _the offen§es is presented. Alsc in the quarterly report js the useable
Cr1meHIndex information for all cities over 106,000 population.

On an annual basis, the UCR Program issues a compre i g

port ent]tled “Crime in the United States." This docﬁmeggnzézg igazﬁ]tgz
Eota1 Qn1ted.S§a§es' crime picture based upon the UCR Program. Tabulations
Dy region, d1v!s1on, and state; Standard Metropolitan Statistical Area; and
1nd1v1dua1 cities having over 10,000 in population are presented in deéaif
gglat1ve to the Crime Index. Correlating clearance, arrest, and disposi-
1?n qata are presented. Tables dealing with shkort- and Tong-term trends
;2 %ﬁ1ve to offenses, c]eqrances, and arrests portray the crime experience
ng w?tﬁn;;$3n§:2te?; ngg11SqucE gf the information, other than that deal-
by popTation seauptng, published agency by agency, this data is presented

The preserntation of arrest information is not i
r published agency b
agency as in the case of offenses. The mere volume precludes guchy Y
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publication. However, available data that is useable is provided upon re-
quest. Arrest information is presented in summary form by geopolitical
breakdowns as well as by age, seX, and race. Both current volume and trend
data by population grouping are tabulated.

Law enforcement employee information relative to sworn and civitian em-
ployees is presented in summary fashion. Tables reflecting interquartile
ranges, by population groupings and by officer to population rate, show the
law enforcement strength. Tables are constructed by agency for those places
with a population of 25,000 or more inhabitants.

A special section of the annual publication, "Crime in the United
States,” deals with the criminal repeater. In 1963, a program entitled
"Careers in Crime" was initiated. Individuals arrested for the first time
for a Federal offense were tagged for tracking. The statistical effort did
not deal with identities but only with numbers of offenders. As time passed
and these individuals were rearrested, the statistical data was accumulated
and certain observations were apparent on the basis of the rearrest experi-
ence. The 1969 issue of "Crime in the United States" renders a comprehen-
sive view of the Careers in Crime effort.

With the advent of the Computerized Criminal History (CCH) File, admin-
istered by the FBI, an updated data sef was established. The 1972 publica-
tion of "Crime in the United States" presents more recent tabulations on
repeaters in terms of rearrest experience. Profiles of offenders rearrested
as well as the mobility factor of rearrested persons are shown for the time
period 1970-1972. Follow-up studies with this data base appear in the an-
nuat publication for 1974.

LIMITATIONS OF DATA

The UCR Program is not a perfect program. While it can be of invalu-
able assistance to the criminal justice ptanner, there are definite 1imita-
tions with which the planner must be familiar.

Not all law enforcement agencies enjoy the services of a records system

capable of producing UCR data as a by-product of the system's overall design.

As a side note, the IACP, in developing the UCR concept, recognized the need
for a law enforcement records system within each agency. It was felt the
individual: law enforcement agency would develop such a records system in or-
der to be an active participant in this program. Their feelings have proven
correct. In 1930, there were only a 19ttle over 300 participants and in
1975, there are in excess of 12,000 law enforcement agencies providing UCR
data, at least in part. The fact still remains, however, there are some
agencies which do not participate and, consequently, there is not 100 per-
cent coverage of the Nation.

Another 1imitation deals with the incompleteness of data. Certain
agencies are able to provide limited segments of the total UCR request but
lack the facility to respond totally. The inability to provide complete
data is generally caused by the type of records system utilized by the
agency. The system may well serve the departments' needs efficiently but
is not designed to capture total UCR data.
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It must be borne in mind that from the standpoi imi inci
{ point of criminal inci-
dents, only seven are tabulated on frequency of occurrence. Therefgiez the

UCR Program addresses ¢ i + \ ;
o enfgrcement. es only a portion of the total crwme}p1cture reported to

The recommended procedures for developing UCR data at i
level are set for;h in a handbook prov%dedpbygthe FRI. As ?Qeaﬁﬁngigiﬁgig-
ca1 program of §h1s nature, the risk of misinterpretation is always present
This r1sk, combined w1th a degree of subjectivity on the part of those re- '
sponsible for capturing UCR data, may create a bias in the data. fhis
shqrtcommng 1s.part1a11y overcome by correspondence between the FBI and con-
tributors and in numerous training sessions held throughout the country.

A more subtle and pervasive Timitation deals with pro Tic
changes w1thin an individual department. For example, g; gggﬂc;?S Eﬁ;;?gry
voiume may increase substantially, not because of an actual increase in the
numbgr of burglaries occurring but because the department has embarked on a
broad base program to reduce burglaries. The public, developing an aware-
ness to the interest of law enforcement, proceeds to report burglary of-
EﬁgzzsdEZatfwn ths_pgst it may have ignored. The planner, when studying
trend affgctogr%$e1§;ggél agencies, must be alert to such aspects which

. Along similar Tines as the aforementioned, influence

crime Qata by the general attitude of people and unique 1e§?21:ii§§e:§egisgn
gegpql?t1ca1,a(eas. Numerous places are interpreting drunkenness as a non-

criminal activity. Some areas have decriminalized certain drug abuse viola-
tions. Consequently, this will have an impact on arrest information Again

the planner must be alert to these situations. : S ’

The criminal Jjustice planner must be cautioned to not utilize
as a stand-alone body of gnowledge. There are numerocus factors whigﬁRigz$a-
Encg thg occurrence of crime. As a caveat, each annual publiication of
Crime in the United States"” presents a partial listing of those sociologi-
cal phenomena which are influential in crime causality.

CALCULATION OF RATES AND TRENDS

~ To develop meaningful plans, the crimina] justice planner
pg1n§, identify areas requiring immediate or long-term ?ntensivzuziéegzigame
within the plan. He must, at some point, array numerical data in such a way
as Fo provide a pjcyure which will identify areas of need. While is is rec-
ggnlzgd that examining the volume of crime occurrence either totally or by
individual offense over a period of time for a particular agency is impor-
tant,.the planner must also view this experience for a selected group of
agencies. An agency equalizing factor must be developed. In short, he
geegs a common.denom1nator. The geographical area he is studying will un-
ig; E$g;{ycggi;?§gof;1aw e?forceTegt agencies of various strengths and serv-
sizes of population. 7o i j i
the concept of rate is suggegtgd. accomplish a Teveling technioue,
)
The crime rate is defined as the number of Index offenses occurri
1@0,009 people over the period of one year. In the way of examp]e,rajggmgsr
nity with 100,000 people that experiences a reporting of 2,500 Crime Index
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offenses for a given calendar year is said to have a crime rate of 2,500. A
second community having a population of 20,000 people that experiences 500
reported Crime Index offenses in a given calendar year is also said to have
a crime rate of 2,500.

A common factor for any community can be acquired by dividing the com-
munity's population by 100,000. Once this factor is determined, it becomes
a relative constant until such time as the population of the community
changes appreciably. The crime rate can be ascertained by dividing the to-
tal reported Index crime by the factor. If the planner wishes to identify
the crime rate for an individual offense, the total number of that reported

offense is divided by the factor.

Frequently, a planner may desire to compute a crime rate on partial
year data. When this is done, only a fractional portion of the jurisdic-
tion's population should be used, correlated with the fractional part of
the year to be observed. If a city has 100,000 veople and the crime rate
for the first three months is desired, then only one quarter of the popula-
tion would be used in computing the crime rate. In this instance, 25,000
would be divided by 100,000 (one quarter of the city's population) and the
factor becomes .25. The offense counted is then divided by this factor and
the result would be the crime rate.

Crime trend information is a presentation of the fluctuation of data
from one time period to another. Trends can be computed on the basis of
volume or rates. 1In effect, a trend is presented as a percent change. The
important factor to consider here is that similar data bases and similar
time periods are used for comparison in determining the trend. To compute
a trend, always subtract the current period from the prior period. The re-
sult is then divided by the prior period. The result of this division rep-
resents the percent change or, in other words, the trend.

Trend compilations can be applied to any of the many sets of UCR data,
just as long as the aspects of jurisdiction and time-frame are similar.

The development of trend data requires certain degrees of discipline
within the collection methodology. The observer must be assured of the con-
stancy of data conversion. There should be no evidence of policy or pro-
cedural changes in data capture within a given agency. The observer needs
two or more set time periods for data observation. If he can rely on these
two aspects, then a trend observation can be made. Trend tabulations are
no more than an aligning of what has occurred within a given recent time
period with what occurred in a prior identical time period, all jdentifying
characteristics being equal.

Assuming that seven law enforcement agencies in a given geopolitical
area experienced 600 reported Index offenses for a three-month period and
all seven had population coverage of 80,000 people, only the following can
be observed.
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s

Offenses

Agencies Population Regorted" Period
7 80,000 600 3 months

C1 S of fenses reported for the same three-month 3
meaningful presentation will develop. period, a more

raencie pobulati Offenses Percent
g S opulation Reported Period Change
7 80,000 Period 1(600) 3 months 25%

Period 2(750)

The rate change, affec?ed by an adjustment for partial year coverage
of population,would be a crime rate in the first period of 3,000 and in the
;econdtper1od 3,750. The percent difference, or rate trend, becomes 25

ercent.

Historically, trend data is computed on the basis of volume for Crime
Index offenses on a quarterly basis. Rate differentials are reserved for
annual observance.

.'One of the measures of law enforcement effectiveness is the clearance
rate. The c1earan§e rate is calculated by dividing the number of offenses
cleared, as per this program's definition of clearance, by the number of
offenses known with the result being multiplied by 100. If an agency
should experience a total of 72 robberies, 38 of which were cleared, a
clearance rate of 52.8 percent would exist.

While the crime rate is computed on the basis of the number of Ind
offgnses per 100,000 people, the police employee rate is developed on tﬁ:
basis of 1,000 people. Both concepts utilize the same arithmetical func-
tions. To compute the police employee rate, divide the jurisdiction's pop-
ulation by 1,000, then divide the number of police employees by the result.
When the employee rate is referred to, it is always construed to be the
number of police employees per 1,000 people.

As mentioned earlier, UCR information represents one data base. The

“planner must consider other data bases in order to acquire a well-rounded

picture of the sociology of the given Jurisdiction. He must Took to such
sets of data as school dropout rates; unemployment rates; economic Tevels;
gross population characteristics relative to age, sex, and race and from
these data sets, develop rates and trends that correlate arithmetically
with the crime data manipulations.

APPLIED USES OF UCR DATA :

. .The crimiqa] justice planner must respond to the needs of the criminal
Justice community in his area. Before he is able to respond jto these needs,
he mqst first identify them, determine priorities, and proceed in such a
fash!on that, while meeting the needs of one aspect or module of the crimi-
nal justice system, he does not unnecessarily intensify existing needs or
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create additional needs in some other module of the system. In an effort
to preclude such situations, a starting point for study must be found. It
would appear the logical point would be within that module first dealing
with matters of interest to the entire criminal justice system; namely,
law enforcement. Another consideration would also be to consider that
module first which is able te provide the most comprehensive picture of
its activities. In many instances, this would again be law enforcement.

In each of the following suggested uses of UCR data, it is assumed that
efforts have been made to acquire other information relating to sociological
phenomena outside the purview of law enforcement.

1. Offenses Known--Create a line chart covering a five-, and if avail-
able, a ten-year illustration of the volume variation of reported offenses.
Now, do the same for the crime rate. By overiaying similarly constructed
data from other data sources both from within and without the criminal jus-
tice system, significant patterns may evolve., Certain projection charac-
teristics may offer the planner a guide that would have an impact on all
modules separately and/cr collectively.

2. (learance Information--To some degree, this is a measure of law en-

forcement efficiency. To use this data, structure graphs showing time-
series experience by individual agencies and groups of agencies. Make cor-
relations with the national experience and with the appropriate population
group experience. The annual publication, “"Crime in the United States,”
gives this information.

Prosecution and court information, overlayed with clearance data, will
give an in-camera view of the workload correlation and provide for future
planning.

Care must be taken in time-series analysis to allow for impact of such
things as precedent setting court decisions which have had a direct effect
on caseload responsibility. An example of this would be the effect of a
court decision impacting the length of time to try a case.

3. Youthful Offenders--By use of additional background, the criminal
justice planner can Teok to three areas of UCR data collection for informa-
tion on youthful offenders. First, one segment of clearance information
addresses those offenses cleared by persons arrested under the age of 18.
Second, age, sex, and race characteristics of persons-arrested data present
arrest information in such & format that specificity of age can be deter-
mined. Third, in conjunction with the collection of arrest data, individ-
ual agencies are asked to provide data on juveniles (as defined by state
statute) that are (a) Handled within the department and released; (b) Re-
ferred to juvenile court or probation department; (c) Referred to welfare
agency; (d) Referred to other police agency; and (e) Referred to criminal
or adult court.

The planner may desire to structure tables and graphs reflecting the
taw enforcement experience with the youthful offender, correlating the ag-
gregate data with population composition; school dropout rates; family size
and composition; detention facilities; population configuration; parole,
probation, and welfare caseload composition; and other data sets wherein
youth or juvenility are intrinsic.
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By utilizing this data, again in time-series, certain observations ¢an
be made. To some degree, the time lapse can be determined between en-
countering the youthful offender by law enforcement and the processing of
the‘xnd]V1dua? at later stages of the criminal justice system. Workioad
p(oqectnons will be inferred by pictorially presenting this information
with bar graphs and other such analytical devices. As 1in other compilations,
i&redmust be taken to make the observations on the basis of valume, rate, and
rend.

By wedding the varjous data bases, the planner may identify needs not
hevgtofore gncountered by any one or all of the criminal justice modules.
It 1s conceivablie the planner may decide to suggest a strengthening of a
Taw epforcement agency's manpower commitment to youthful offender crime. He
may, in turn, envision a need for intensified foster home programs or half-
way houses. He may discover that while detention facilities currently being
used are sufficient, in the next five years they will be taxed to the detri-
ment of the overall system. ‘

4. Arrest Information--As mentioned earlier, this data is partiaily a
measure of po@wce activity. By constructing various visual analytical de-
vices, utilizing time-series, the planner can identify the fluctuations of
Taw enforcement activity. To some degree, such compilations test the ef-
fectiveness of programs initiated not only within the law enforcement mod-
ute but also the other modules of the system.

By testing law enforcement’'s arrest experience against the age compo-
sition of the population and correlating this information with other data
sets, some of which have been previously mentioned, and again applying time-
series, Timited projections will evolve.

It should be recalled that clearance information does not relate di-
rectly to arrest information; a clearance can be scored only by the arrest
of one or more persons and conversely, several clearances can result from
the arrest of only one person, With this thought in wind, associating to-
tal arrest numbers for specific offenses with the clearance rate, certain
observations can be made. Offenses which inordinately cause the arrest of
numerous people can be isolated and innovative programs designed to address
this problem. This is one of many instances where the criminal Jjustice
p]qnner may be in a position to recommend programs to agencies and groups
which are outside the purview of the criminal justice system.

~ Arrest data on the sex of persons arrested, utilized in ways pre-
v1oqs!y.mentioned, may suggest to the planner the need for future detention
facilities, personnel composition of parole and probation services, and the
development of innovative programs within law enforcement agencies to handle
female offenders not heretofore needed.

__Certain implications are involved when analyzing the population compo-
sition of persons arrested. By correlating such data with economic, employ-
ment, education levels, housing, etc., data and applying age, sex, and race
characteristics to these data sets and again using time-series, it may be
dgte?mined that a small, suburban law enforcement agency can’anticipate a
significant effect on activity at some point in the future. Population
sh1fts and mobility must be taken into account. This is only one applica-
tion dealing wita only one module of the criminal justice system. Ob-
viously, .all modules will eventually be impacted.
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5. Disposition Informacion--Of ali the sub-data sets in UCR discussed, .
disposition information is generally the most difficult for law enforcement k
to acquire. This is primarily because this data set is ordinarily out- . e
side the normal channels of information within a law enforcement agency. , ~ g

Once 2 matter is presented for prosecutive action, the law enforcement agency, ‘
to a degree, Toses control of pertinent statistical information relating to !
the disposition of offenders. It is only in those instances where a smooth, i k
cooperative information exchange system among the law enforcement, prosecu- AGENCY PROFILE 4
tion, and court modules exists that the law enforcement agency is able to re- City of S e A
port efficiently on the disposition of cases handled. Consequently, the worn Officers A
criminal justice planner may be unable to rely on Taw enforcement to provide 197_ Population Total Employees .
this data. In those instances where it is available, obvious benefits for —— [
the planner are forthcoming. The planner will be in a position to test of- i
fense information, aligning it with clearance data and, in the case of Crime 3
Index offenses, observing in summary number form, the actions of the joint g
effort of courts and prosecution. He may be able to identify specific areas OFFENSE TADR
which have a debilitating effect on the caseload of prosecutors. This may k
suggest to the planner a need for expansion of the prosecutor's office, Crime Index Numbexr 1oge€00 eviies 3
added training for prosecutors; it may, in effect, identify a need at the —_— ! 1971-1972 .
law enforcement level,and it may suggest to the planner certain items of leg- ﬁg:gif 3,067 2748 .2 24 1o ;
islation to be recommended to the appropriate authority. . Rape 1? 5.3 g
i Rot 1 15.2
6. Constructing Law Enforcement Agency Profiles--A table can be con- Aséiiiﬁ 2;3 199.8 20.0- \
structed utilizing three data sets from each individual law enforcement Burglary 1,377 12§§:§ 12.1-
agency. By correlating law enforcement employee data with the number of of- Larceny 706 63;.6 §8'8~
fenses reported, the volume being reduced to a rate, a percent change or Motor Vehicle Theft 638 571.6 2428:
trend can be constructed. The second portion of the table would reflect _ ,
the number of arrests per offense and a ratio tabulated. The number of of- ARREST TAB
fense arrests can then be computed on the basis of per police employee. The P
third portion of the table deals with clearance information. The total num- Crime Index Number Offgise Offgr
. . ——— fd Llcer
ber of clearances, correlated with the total number of offenses, corre- Total o -
lated with the number of arrests, and further correlated with law enforce- Murder 635 . 2070 1.702
ment employees completes the profile. By constructing such profiles over Rape 13 .8333 .0L3
time, adninistrative observations can be made. (See Figure 1.) Robbery 106 ’§§§§ 'ggg
Assault - .
M Burglary 84 -8653 »225
g Larceny igg 1323 -455
AVAILABILITY OF DATA Motor Vehicle Theft 57 (2)35_'25 '522
Part II Arrests 5 181 ) -152
The planner's attention is drawn to the Timitations of this program. ! 13.850
Certain data sets are not available from certain-agencies. However, inquiry CLEARANCE TAB
to the state agency responsible for state data collection or to the FBI will
resolve any questions of data availability. If the planner is dealing with ~ Per Per Per
a limited nu%ber of agencies in close geozraphica1 pgoximity, direct gontact Crime Index Numbex Offense Arrest Officer
with those agencies will, in most instances, provide a quick response to Total 506 1649 796
data requests. In the event more expansive coverage is required, or if the Murder 6 1.0000 1.200 1'5528
agency refers the planner to the FBI, he should correspond with the FBI's Rape 14 .8235 .933 10375
UCR Section, Washington, D.C. 20535, to determine what data is available. igfge§¥ - 65 .2914 .613 1742
In many instances, the FBI will provide reported information, and for those Burglary 158 -8762 1.011 .2278
agencies not actively participating, an estimate is available. The FBI will Larceny 137 -;g;g - 370 3967
withhold information if some question of completeness exists. Completeness Motor Vehicle Theft 48 .0752 ‘423 'fggé
and validity can be affected by a change in records systems, annexation or ) .
deannexation of geography and/or population, or some other phenomena that
would cause a current crime count to deviate from a prior comparable period. )

Another source of UCR data is from state UCR Programs. Thirty-two
states have such efforts and are listed in the annual publication, "Crime in
the United States."
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Figure 1. LAW ENFORCEMENT AGENCY PROFILE
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CHAPTER 4

CRIME STATISTICS ANALYSIS IN MASSACHUSETTS

John R. Pfeiffer

INTRGDUCT ION

Analysis of crime patterns and trends is gaining more attention as an
important criminal justice planning tool. It is recognized as a prerequi-
site to sound criminal justice planning at state and local levels of
government. An increasing number of state and local criminal justice planning
bodies are intensifying efforts to utilize data about crime more fully in
their planning. Since analysis of crime statistics has been the province of
academicians until recently, guidelines for such analysis are not available
in laymen's terms. The following discussion explains how criminal justice
planning agencies can analyze crime patterns and trends in a way that is use-
ful to planners and program developers. A model is offered that is based on
that used by the Massachusetts State Planning Agency (SPA) but should
be easily applicable to other states.

The discussion is divided into three parts. The first part reviews
major considerations in planning the crime report. The second part dis-
cusses the organization and content of the crime report in more detail. The
final part reviews some mechanics of data analysis and points out some of the
lTimitations involved in using Uniform Crime Report (UGR) statistics for policy
analysis and planning.

PLANNING THE REPORT

The first step should be the development of a good plan for preparing
the report. Careful planning of data to be presented, methods of data analysis,
and report format greatly facilitate successful project completion. Extra
time and effort spent planning can save the time and Tabor involved in
redoing the data analysis or revising parts of the report. There are sev-
eral important questions to be answered at this stage. We shall comment
. on each of them briefly. They are all somewhat interdependent, the answer
to one being contingent on the answer to another. Consequently, their
relative priority is not as important as having answers to all of them.

What Do We Want To Include in the Report?

Many organizations, including the FBI, present little more than tables
of statistics in their reports. This approach is simpler and less time
consuming than adding analysis and narrative description of the data. But
even if you only provide statistical tables, you must decide wgat data to
include and how the tables will be organized. Whether or not the report
is to contain much narrative, some organizing scheme must be developed and
Timitations set on the topics covered. More about this later.
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How long the report should be is also a significant consideration when
deciding what to put in it. Even a seemingly narrow topic 1ike the geo-
graphic distribution of reported offenses can easily fi11 50 to 100 pages
of text, charts, and tables. Given the potential readership's interests
and attention span, shorter, efficiently presented reports might be better
received and have more impact than a longer, more comprehensive but more

forbidding volume.

What Can Be Included in the Report?

The data available obviously 1imit the contents of the report. The
two most widely known data sources are the FBI's.annual Uniform Crime Reports
and the 1970 U. S. Census volume for your state.! A good report can be pre-
pared from just these two sources where other data are not accessible. To
go beyond reported crimes and their demographic correlates--for example,
to include data on the organization and activities of different parts of
the state criminal justice system--may be difficult presently in some areas.
It may require asking other state and local officials for information,
consylting other agencies' annual reports, or conducting o formal survey.
These efforts add to the time needed to complete the report, but can be
very worthwhile, If the data are of poor quality or of lTimited utility to
readers, it may be desirable to initiate metheds for improving the data.

The Sourcebook of Criminal Justice Statistics: 1973 and Expenditure
and Employment Data for the Criminal Justice System: 1972-1973 contain data
on criminal justice operations in all states and Targer counties and cities.?
These volumes can be helpful in attempting more extensive data collection.

How Will the Data Be Compiled and Analyzed?

Two options are offered here. One can use paper and pencil and a hand
calculator--or punchcards and a computer to do the analysis. The latter
approach sometimes avoids arithmetic errors and allows for more complex and
interesting analyses of the data. The number of cases (cities and towns)
will be so few and the kinds of statistics generated will usually be so
simple that computer costs would be quite small.

How Much Staff Time Is Available for the Project?

A conceptually simple report can take a surprising amount of time to
complete. Original time estimates should probably be doubled to be realis-
tic. For example, one person could reasonably take two to three months
working full time to prepare a straightforward report on the geographic
distribution of reported crime, including planning, preparation of charts
and tables, writing the narrative, and editing. ¢ ‘
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REPORT ORGANIZATION AND CONTENT

This part reviews the organization of the Mass set: i i
report. Egsent1al]y, it provides an annotated tab]:cggsggﬁiegzgmgoinglgsws
type of crime report. The Massachusetts crime report focused on the dis-
tr1bu§1on qf rgpor;ed UCR crime in the state and examined the relationshi
of crime distribution to some basic demographic indicators. Both the UCRp
statistics and the demographic statistics were available in nationally
published documents. This approach dealt only with the crime problem as
reported by local police. It excluded other possibilities. In pa;ticu-
lar, it did not cover the criminal justice system's reactions to reported
crime. .For example, it did not discuss rates of arrest, conviction, or
sgntgnc1ng. Moreover; the report did not discuss the impact of crf&e on
victims or on the criminal justice system. For example, no mention was
made of dollar loss to crime victims or of the costs of operating police
gggggzéizgd(gﬁg;ﬁgt1qng_aginciez.thNor did the report compare vic%imizat%on
$ r indicator o a inci i i
numbers of crimes reported to po]icg. ctual incidence of crime) with the

. There are several reasons that these alternatives were fore
First, the o;her types of qata were either unavailable or diffic8$ze£o obtain
Second, a briefer report with one theme was 1likely to have more impact '
Later reports could explore the other issues. Third, time to prepare %he
rgpqrt_was 1imi ted. Ing]usion of only one or two of the other topics might
have given undue emphasis to the crime problem as somehow the responsibility
of a particular part of the criminal justice system. However careful
?2$1ys1i.and 1nterpretatiop of additional data will often yieid better
preﬁgﬂgisg?yfor understanding crime and the criminal iustice system com-

An area-specific rather than a crime-specific approach to izZi
the report was choseq. That is, each sectign of thepgeport 5a50;2?212;ng
abogt~cr1me trends either in the. state as a whole or in particular parts
gf the state ra@her than about a particular crime and its distribution
nhe area-specific approach facilitated analysis of the total crime pr°£1ﬁm
w1th!n a given area and comparisons among different parts of the staté~.b
gggegzeg1d not preclude examination of trends in reporting of specific’

Consequently, the report was organized as follows. Th

. > t : . ere were two
m?Jor parts. The first part contained the analysis of state crime trends
gfong with support!ng @ab]gs and graphs. The second part contained a series
formagicﬁf c¢1medd;str1but1on in the state and a listing of all communities
for crime data were available, along with thei i -
istics and crime statistics. ? heir demographic character

Part One of the Report

The introduction to Part One included a brief statement of
of the report, suggested some of its possible uses, and describé§h$tgug$ggﬁ-
;zit1on. There was alsq a commentary on the weaknesses of the kinds of
.afa used in the.aqaly§1s. It is extremely important that readers be cleariy
informed about limitations inherent in the Uniform Crime Reports as measures
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of crime. Some of the limitations will be described in the final part of
this paper.

Next, the report presented an overview of trends in statewide crime
rates in recent years, using data from several of the latest UCR volumes
and compared the trends in the state with those in the nation. Comparisons
with neighboring states or with states having similar socioeconomic char-
acteristics also would have been appropriate here.

After the review of crime trends in the state as a whole, sections
were presented describing crime patterns in each of the officially desig-
nated planning areas and sub-areas of the state. Each section started
with a description of the demographic characteristics of the area. The
total volume and rate of crime in specific areas relative to those in other
areas and in the state as a whole also were discussed here. Then there
were comparative descriptions of the patterns of each of the violent crimes
and of each of the property crimes. When there were any large cities in
the area, the sectjon ended with a discussion of cities' impact on crime

statistics for the area.

A section on correlational analysis of the relationships between crime
rates and socioeconomic indicators for each town for which crime data were
available was planned for the report. The section had to be dropped. The
planned analyses were not undertaken when it became apparent that the sta-
tistical form of demographic¢ variables was incompatible with the form in
which the crime statistics existed. In this case a lesson was learned
after the fact on how to accommodate data that contain both median statis-
tics and percentages. The situation offered a lesson in the complexities
of statistical analysis and interpretation, but the explanation goes beyond
the intent of this section. The reader is referred to Robert Gordon's

article.3

The final section of the first part of the report summarized findings
about crime patterns in the state and outlined policy implications of the
data. We pointed out that UCR statistics can only indicate where crime is
being reported but not why. The data could indicate where in the state
particular programming efforts probably should be focused but not what form
those efforts should take. Consequently. the policy recommendations suggested
particular parts of the state where programs to fight certain crimes should
be concentrated. Additionalily, specific recommendations were made for
improvements in collection and analysis of crime data in the state.

Part Two of the Report

The second major part of the report contained a series of maps of the
state divided according to geographic planning areas. Individual planning
areas were then shaded in to indicate variations in the distribution of
specific crimes and demographic factors. In addition, an alphabetical
l1isting of all cities and towns for which crime data were available was
included in the second part of the report. Each listing showed in which
planning area the community was located, the number of crimes reported, the
crime rate for all offenses combined and for each individual type of offense,
and the rank order of that community within its planning area and within the

42

state on each crime. Ranks were given for both the crime volume and the
crime rate. For example, one small resort town was ranked first in the
state for its crime rate but its rank for volume of crime was much lower.
Similar statistics and ranks were Tisted for the demographic variables.
Figure 1 illustrates the listing format.

CITY CRIMES Offense

NUMBER Number reported

AREA # RANKS (State Area Region)*

REGION #
RATE Offenses 100,000 population
RANKS (State Area Region)*

DEMOGRAPHIC DATA Demographic characteristic

VALUE City value on that characteristic
RANKS (State Area Region)*

P\ TESAATeTS ¥

Figure 1. FORMAT FOR LiSTING EACH COMMUNITY'S CRIME AND
DEMOGRAPHIC CHARACTERISTICS WITH RANKS

*City's rank for that offense or demographic characteristic in the state,
area and region.

DATA PREPARATION AND LIMITATIONS

Coding the Data

Before computer analysis can begin, the data for each city and town
must be abstrated from the UCR listings from the U. S. Census volume and
other sources, written on coding sheets, and keypunched onto cards. This
effqrt requires development of a scheme for coding the data after the
variables to be analyzed are chosen. Decisions must be made about where

each variable is to be recorded on a punchcard; how many card columns will

be a]]qwed for each variable; and if more than one card is needed for each
community, which card each variable is to be punched on.

To keep track of alil this and to make it easier to do the next year's
datq coding, it is very helpful to prepare a codebook. A codebook is 1like
an index. It tells which variables were coded and where they are located
™ a set of data cards. Indication of the sources from which particular
variables were obtained would also be worth including. A "Codebook for
State Crime Analysis, 1975" could easily be written using a format like
that in Figure 2 for each variable.
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Card #
Variable
Columns Name Source

Card 1

32-34 Homicide Volume 1973 UCR, Table 75

35-36 Homicide Rate 1973 UCR,plus 1970

Census, Table 10

Figure 2. FORMAT FOR VARIABLE CODEBOOK WITH EXAMPLES

After the tedious job of coding is completed, the analysis can begin.
The statistics needed for the report probably will consist of simple cross-
tabulations or correlation coefficients. Programs for computing these may
be available at a state computer center. If not, they are available at
most colleges. Specialized programming assistance might be needed only if
special printouts are planned for publication in the report.

Limitations of UCR Data

It was mentioned earlier that it is extremzly important that readers
and users of the report be clearly informed about weaknesses in the data
and about the kinds of interpretations that may be legitimately derived
from the data. Some readers may not be experienced in the complex use of
statistics. They should not be misled into thinking the data explain more
than they actually do.

The most serious interpretation problem likely to arise--especially
if crime report statistics are correlated with socioeconomic or other
indicators--is that readers may think such d4-ta show what or who causes
crime. Everyone wants to know that, but the UCR data cannot tell us. UCR
data show only which communities are reporting how much crime. Knowing the
location of crime is valuable information in its o right but, by itself,
it does not provide valid evidence on the causes of such crime.

To illustrate: A positive correlation of reported crime with cities
having a higher percentage of pcpulation older than 60 years of age simply
shows that crime is more frequently reported in cities with a large propor-
tion of older peopie. That correlation cannot be uced tc conclude that old
persons are more likely to be victims of crime or to commit crime or to
report crime, but it does suggest the usefulness of further data and analysis
to test the two more reasonable hynotheses--higher victimization and reporting
rates. There is no way to tell from the statistic itself why such cities

report more crime. Hypotheses can be developed about why the correlation a

occurs but other data have to be investigated to find an answer.
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Another difficulty is in distinguishing crime rates fr i

For example, a §ma1] town can have a highergrate of cri;e:\angizzg ;glume.
100,000 population than a larger city, while the absclute volume of crimes
reported can be much greater in the big city. Another example: propor-
tional increases in the volume (absolute number) of crimes in a city over
§1me can be quite large, while proportional increases in the crime rate

in the same g]ty are not nearly as dramatic. The discrepancy occurs if a
city grows swgnlf]cant1y in size during the time period. In such cases
crime volume is Tikely to increase much more than crime rate. Both raté

and volume are important and should be considered i i
Sty's crine arobmom: ered together in analyzing a

Even when readers do interpret the findings properly, they should keep

in mind several qualities of the UCR data t ;
interpretation. hemselves that may affect their

) The FBI publishes only crime data for individual citj
with populations of 10,000 or more, and even in thezéeziz?gsfowns
data are only presented for the more "serious" (as defined by the
FBI) crimes of murder, rape, robbery, aggravated assault, larceny
burglary, and auto theft. Consequently, it is difficult to use ’

- UCR data to analyze crime trends in small towns and to analyze

patterns of other (non-UCR) offenses that may constitute a large
proportion of the crime reported in the state. The FBI does col-
lect data from smaller towns but does not publish them. - The FBI
does, hqweyer, include the small town statistics for serious of-
fenses in its calculation of the overall state crime rates.

o Not all communities do presently participate in the UCR program.

® The FBI data include only offenses reported to the poli
. incl ported ice. Some
_ studies have indicated that the actua] amount of cr?me is greater
than that reported to the police in any locality.

NOTES

]Clarence M. Ke]]ey, Director, FBI, UNIFORM CRIME REPORTS for the United
States. (Washington, D. C.: U. S. Government Printing Office, Printed
annually); U. S. Bureau of the Census, "Characteristics of the Population,
Part (Number) (State)," Census of Population: 1970, Vol. 1 (Washington,

D. C.: U. S. Government Printing Office, 1975).

2m1chae1 J. Hindelang, et al., Sourcebook of Criminal Justice Statistics
1973. (Washington, D. C.: U.”S. Government Printing Office, August 1973);
U. S. Law Enforcement Assistance Administration and U. S. Bureau of the
$Ensus, Expend1§ure and Employment Data for the Criminal Justice System:
1972-73." (Washington, D. C.: U. S. Government Printing Office, 1975).

3Gordon, Robert A., "Issues in the Ecological Study of Delinquency," American

Sociological Review, XXX1T, (December 1967), pp. 927-944.

45

oAl
e
L
i |
N
S
i
;3
e

o



CHAPTER 5 |
UCR IN CRIME SPECIFIC RESEARCH AND PLANNING

David L. Dougherty

INTRODUCTION

The usefulness of Uniform Crime Reports is extensive for law enforce-
— ment agencias. Information provided by the Report can be applisd to areas
of statistics and hard data, as well as to aspects of planning and research.
This chapter provides examples of using UCR data to help develcp crime
patterns and trends that are both necessary and useful for planning and

research needs.

THE USEFULNESS OF UNIFORM CRIME REPORTS

The Uniform Crime Reports have utility for crime specific research
and planning as (1) indicators of specific crime trends calling for further
investigation, and (2) data to begin more detailed study.

HOMICIDE AS AN EXAMPLE

An example of a study which might rely heavily on“UCR data is an
analysis of trends in homicide. Homicides are considered among the most
reliably reported crimes in the UCR Program and additional information
regarding homicides reported is provided in the attachment to the reports
prepared by local law enforcement agencies.

The attachment to a Uniform Crime Report may have less reliability in
that it is prepared soon after the crime occurs, usually prior to the
completion of investigation of the case; and, although in some cases it is
not completed for all reported homicides, enough information is generally
provided to direct the researcher toward trends regarding weapons used
and other factors. When used in volume, trends both over time and across
jurisdictions can be determined.

The UCR reporting form itself is highly reliable with respect to
homicide reporting. A simple count of increases or decreases over time
and across jurisdictions can easily provide trend data and point to the
need for programs to respond to changing trends or for further investigation
of factors related to those trends.

The UCR Report and the attachment are especially useful in conjunction
with arrest reports or rap sheets to provide an in-depth analysis of trends.
When these three sources are available, the simple count of increases or
decreases may indicate a period or (if compared across jurisdictions) a
focation in which homicide is increasing. This would direct the researcher
to further analysis of the attachments related to that finding which may
provide information on such changing factors as the types of weapons used,

N
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the Tocation and time of the crimes, and, in some cases, the relationship
of the victim to the alleged offender. That information can be further
expanded by analysis of arrest reports and rap sheets for at least a portion
of the homicides of interest. The arrest reports and rap sheets provide
additional information about the circumstances of the crimes under study

and may show patterns in the nature of the crimes or in the offenders'
backgrounds amenable to control through new policies or practices of
agencies of the criminal justice system. Recommendations based on a
thorough study of trends, factors, and patterns discovered from UCR reports
and other sources might include increased police patrols in locations

and at times where homiciae 15 increasing, (especially if stranger-to-
stranger homicides are involved), more intensive jnvestigation of homicides
at the scene and by the coroner, alternative sentencing for offenders
whose crime patterns are similar to those who have committed homicides,

or new controls on weapons.

UCR AND PART IT CRIMES

A more difficult but still valuable use of the UCR program for crime
specific research is for Part I crimes such as drug use. Since Part 11
offense reports are generally based on arrests made, not crimes reported,
research with respect to those offenses tends to show more about law enforce-
ment activity than actual offense conditions in the community. Nonetheless,
trends can be shown in relation to increasing arrests.

Arrest reports and rap sheets can be especially useful in regard to
Part 11 offense patterns. Much as Part I reports point to trends and
patterns calling for further investigation, Part II reports provide
similar indicators and when such trends appear to be significant, analysis
of arrest reports and rap sheets can show factors which may account for
changes and suggest activities to respond to the changes. Such things as
circumstances of the crimes (from arrest reperts), offender background,
and patterns of arrests for other crimes (from rap sheets) show patterns
requiring new responses from criminal justice agencies.

It should be noted that, due to the nature of the reporting, Part II
data is much less reliably compared over time and across jurisdictions,
therefore such comparisons should be made only with full understanding of
possible changes in reporting and enforcement practices over the period or

between the jurisdictions studied.
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CHAPTER 6

PREDICTING CRIME INCIDENCE AND DETERMINING CHANGE

Thomas A. Giacinti

INTRODUCTION

If planned improvements are to be i i
: _ e incorporated in the crimi justi
igsgggécggiriu%s a negd to estimate the current extent of crime122]wg¥?t;§e
t determinationug$ S;;ﬁﬁeiagisngzdtﬁpp]ytﬁhesehestimations and forecasts to
3 the e actions have had an effect
rate of crime. The utility of i i e on e
. ime. Th quantitative methods for estimati
casting crime incidence and for interpreti S ana Torer
- 3 e i i
terns is becoming increasingly apparegt.t1ng observed changes in crine pat-

There are both simple and com isti
_ . le a plex statistical methods that c -
g}g{?gsto gggg;c;eggggg ;:g1g§2ce_og ghe bﬁsis of previous annua]azr?;eegta-
. . ssociate with predicting crime a i
of a straight line extrapolation. This chapter descr?bes methgdz ;gQCEAgT

forming both visual prelimina i i .
statistics and forecssts. ry estimations and computations of crime rate

LINEAR PREDICTION METHODS

A Visual Estimating Method

The albegraic formula for Tinear i
he albe Forn ear regression (Y = a + bX i
gits;m;nieczniéﬁ:ecg?$;ge2ge 9{ cr;me) from the relative s]oéep§¥m;t?iﬁ2e“ge
_ call e "least squares" method. The simple prelimin:
rethod of doirg ths iniolves preparing » graphc presentation of the amua]
Froguancy . Thic i done b ai ‘5 imation" or projection of future crime
. y plotting annual frequenci i i
prated qvaph. 1inking the voins q jes of crime on a cali-
) . ‘the points together to show the historical '
crime, and then plotting an estimated average increase (or decgea§g§nzr22d

line which extends t , i indicati .
cies to a future yeaETOUQh the points jnd1cat1ng past annual crime frequen-

Customarily, such a graphic display i

) s play of data is presented utilixi

R . : uttiilz

p?gtgncogrd1nate axes, with the Y axis being a vertical line on the ;ggtx de-
g frequency intervals of crime, while the X axis is the graph's ho;i~

zontal base (absci icti : ;
years. (abscissa) depicting elapsed time in days, weeks, months, or

In Example A (Figure 1), the Y axis denotes the
_ N frequency of |  in in-
;;?2§nzii;: LSE going up from 0 to 600. The X axis dep;Lts g%e ygggg ;grln
175 agnen at; is ava11ab]e3 in this case 1966 through 1974 wifh the year
The s as the year for which a prediction of crime frequency is derired
eps to construct this graph are few and uncomplicated. ” '

' t . Ins
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ANNUAL FREQUENCY OF RAPE

P10 , e e e
(663) — ,
£ e e e . . . e e i = i o bt - (500) Range
= ‘ -~/ of the
(461) //’ Estimate
450 oo /> 437)—
_
P (403)

Actual Incidence
of Reported Rape

Predicted Incidence
=== of Rape Offenses

X Axis
' 1966 1967 1968 1969 1970 1971 1972 1973 1874 1975

| Flgure i.wEv)(ArMPLE “A"”, PREDICTED YEARLY INCIDENCE OF RAPE
AS THE ~UNCTION OF A STRAIGHT LINE
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Example A, the units of measure were 15 crimes on the Y axis and 1 year on
the X axis. Generally speaking, the smaller the units of measure are the
more accurate the graph will be (in the example the emphasis was on predic-
ting the yearly incidence of crime, so there was no need to present time in
smaller units). The next step is to enter a coordinate point within the

axes (X and Y coordinate values) which depicts the frequency of crime for
each year.

In Example A, the year 1966 resulted in a frequency of 163 reported
rapes. The use of calibrated graph paper makes this exercise accurate with
minimal effort. After entering a point on the graph depicting the fre-
quency of crime for each year, then 1ink all the points with a solid line.
Now the graph portrays a historical trend line of criminal events over time.

To "visually estimate" the predicted frequency of crime for the next
year and into the future, another line must be added to the graph. It will
be called the "regression 1ine" (broken line in Example A). To construct
this regression line place a straight edge or ruler over the trend line
which has already been drawn so that one half of all the data points are
above the ruler and one half of the data points are below it. Now, simply
draw a straight line through the existing historical trend 1ine and extend
the Tline one year into the future so that the Tine describes what appears to
the eye to be the angle or slope that the connected data points follow. The
point at which the regression line crosses the next year's location on the
graph will be an estimate of the frequency of crime for that year.

In Example A, a regression line (broken Tine) has been drawn through
the historical trend line separating the yearly frequency points so that
four points are below the line and five are above it. The regression line
has been extended through 1975. The point at which it crosses 1975 is the
500 frequency level on the calibrated scale, and this represents the esti-
mated frequency of rape for 1975 using the simplistic model or "visual esti-
mate" method. This technique is-meant to provide only a very rough indica-
tion of what one might expect to find. Although an efficient procedure,

reliance should not be placed on it when estimates are needed for reporting
purposes.

One should assume a "range of tolerance" around this 1975 predicted
frequency of 500 approximately equal to the average differences of the an-
nual frequencies for the years plotted, as discussed below. This method is

also only a rough approximation for preliminary use in arriving at a "ball-
park" estimate.

The average difference is calculated by taking each year's frequency
of crime and subtracting from it the previous year's frequency; summing the
differences; and dividing by the number of years of data for which the dif-
ferences were calculated as follows:
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Year Frequency Difference
no
(1966) 163 - previous = not applicable
data
1. (1967} 224 - 163 = 61
2. (1968) 304 - 224 = 80
3. (1969) 330 - 304 = 26
4. §1970) 474 - 330 = 144
5. (1971) 434 - 474% = 40 0’
6. (1972) 368 - 434% = 66
7. {1973) 461 - 368 = 93
8. (1974) 403 - 461* = _58
568 + 8 = 71

In determining the differences* between the frequencies, an absolute differ-
ence is calculated regardless of whether it was an increase or a decrease.
In other words, ignore the plus or minus signs of the difference when cal-
culating the average yearly difference. The exercise above reveals an av-
erage change in the frequency of rape from 1966 to 1974 of 71 events, so
the "range of tolerance" for estimating the frequency in the next year
(1975) is 500 + 71, or 500 - 71. The range for the visual estimate of rape
in 1975 as portrayed in Example A would be 429 to 571. An actual frequency
of rape which occurred in 1975 and was above 571 or below 429 would more
than 1ikely be a significant increase or decrease.

Algebraic Method

Becatse its accuracy is dependent upon a fairly consistent linear
trend with small fluctuations from year to year, and because this visual
estimating method is only a preliminary technique, a more accurate estimate
of the frequency and the range of the predicted frequency should use the
equation for linear regression and a formula for determining confidence
intervals using the standard error of the estimate. The formula for pre-

dicting the frequency of crime is:
Y =a+ bX

To actually arrive at the prediction, one must use the computational
formula. In the following example we will compute the coefficients "a" and
"b" for the descriptive formula above using the data from Example A. To de-
velop the coefficients, it is easiest to compute "b" first because it can be
used to compute the coefficient "a." The computational formula for "b" is:

NZXY - (zX) (zY)
i NzX? - (zX)2

and the computational formula for “a" is:

Y - biX
a:—_ﬂ——.——
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‘The data we have available from Example A is: .

X (is ordinal value of the year) Y (is yearly frequency of rape)

1966 = 1

1967 = 2 ;gg
1068 = 3 cd
1969 = 4 o
1070 = 5 o
1971 = 6 P
1972 = 7 o
1973 = 8 s
1974 = 9 403

Ordinal values have been assigned to the
years 1966 through 1974. T
¥a1ues are 1 through 9 and they are X values. For the Y 3a1ues the 2§§Sa1
]ggguiggyxo€a$zgm$ 1? eaghtﬁf &he X years is used. As indicated above in
1s 1 and the Y value is 163 rapes. The only oth ,
we need to know_1s N, which is the total number of years whighowi$§ x:]ﬂged
in the computation. In Example A, the N is 9 years.

NZXY - (zX) (zY)
NZX? - (zX)2

first part of the formula to be com 3 ;
; : puted. To do this, first ;
value of X times its corresponding value of Y as in the fg11om$l§?p1y each

To compute “b" using the formula b =

s Nz XY is the

£y XY
1 x 163 = 163
2 x 224 = 448
3 x 304 = 912
4 x 330 = 1320
5 x 474 = 2370
6 x 434 = 2604
7 x 368 = 2576
8 x 461 = 3688
9 x 403 = 3627

IXY = 17,708

All these values must be summed, which i h :
X : ) t the symbol sigma (z) ;
This equals 17,708, This number must tgs “be Ty 8 means.
L0 en be muit e A
(NzXY = 9 x 17,708), which equals 159,372, HItTpTied by N, which is 9.

The next calculation will be to solve the ri ]
‘ ght hand side of the for-
mula. To do this, sum (z) all the X scores and sum (£) all the Y scoreg?
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Y

163
224
304
330
474
434
368
461
403

lLooo\xmm-bwr\:—' |>=<

(zx) =45 (zY) = 3161

and multiply these two numbers together, that is, (zx) (zY) = 45 x 3,161 =
142,245,

Now the bottom half of the formula for "b" will be computed. Multiply
each of the X scores times itself (square them) and sum (z) the squared
values, and multiply them by N, which is 9.

X [
1T x 1 = 1
2 x 2 = 4
3 x 3 = 9
4 x 4 = 16
5 x b = 25
6 x 6 = 36
7 x 7 = 49
8 x 8 = 64
9 x 9 = _81
£X2 - 285
2

NpX® = 9 x 285 = 2,565

To solve the bottom right hand side of the equation, take the previously
computed sum of the ¥'s (£X), which was 45, and square it:

(zx)% = 45 x 45 = 2,025

Now all the component parts of the formula to calculate the "b" coefficient
have been computed.

159,372

XY =
(zY) = 142,245

N
(£X)

=

jae!

><
n

2,565

—
[ar]
>
S
N
1]

2,025
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These values merely need to be plugged into the:formula to determine "b."

b = NEXY - (zX) (zY)
? 2
NX© - (2X)

b = 199,372 - 142,245
2,565 - 2,025

The "b" icie (o ..
the formﬁ?gff]C1ent (31.7) can now be used to compute the "a" coefficient in

1

_ LY - bhzX
a =

A11 the component parts of this equation have b !
mula was calculated. It is know;qthat: © been computed when the b for-

Y = 3,161
X = 45
N = 9
b= 31.7

A11 that need be done is to plug these numbers into the equation for "a"

o - 3:161 - (31.7 x 45)

9

3,161 - 1,426.5

9
1,734.5
a 9
a = 192.7

We now have the value of the coefficients "a" and "b" to enter i
= NC into ou -
d1$$1on formula Y = a + bX. To predict the 1975 incidence of rape fro; E;?
amg_e A, enter the values for "a" and "b" in the equation and enter tie
$g71na1 value for the predicted year. In Example A, the ordinal value for
)74 was 9 so the next year, 1975, will have the ordinal value of 1. Plug-
ging the values into the Tinear prediction formula we have .

Y =192.7 + (31.7 x 10)
Y =192.7 + 317 )
Y = 509.7

SO that the 1975 predicted fre '
: quency of rape using the data from Example A
and the algebraic formula for linear regression will be 509.7 or 510 Ee?

ported crimes.
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T I e R O TR,

Because this predicted frequency of rape (509.7) is an extrapolation
beyond the data on which the prediction equation was based, it also is a
rather rough estimate. However, one may determine the standard error of
the estimate and use that information to build a rough accuracy range
around the predicted crime freguency. A formula available in most social
science statistics texts dealing with linear regression may be adapted for
this purpose. It involves using the predicted value of Y (frequency of
rape in 1975) and creating an interval of interest using the "t" score for
the desired level of confidence (two-tailed) and the estimated standard
error of the estimate. The interval around the predicted frequency of the
crime of rape in 1975 would be from 601.2 to 418.2.* Any actual frequency
which falls above or below this level might represent a meaningful change
from the anticipated yearly occurrence of the crime. As can be seen, the
range generated using the algebraic formula is close to the range genevated
by the simple visual method previously mentioned.

o Range for Simplistic Method = 571 to 429 Estimated Frequency = 500

@ Range for Algebraic Formula = 601.2 to 418.2 Estimated Frequency =
509.7

Given access to a calculator, the statistical formula can be used to
derive the estimated frequency of crime. However, one can be fairly ac-
curate using the simplistic visual graphic procedure.

ADJUSTMENTS OF DATA FOR POPULATION SIZE

Because actual frequencies of crime are somewhat misleading, in using a
Tinear prediction model (either the mathematical formula or simplistic meth-
od), it is advisable to adjust the UCR crime data. Yepending on the crime
category, one can adjust the data to population total, number of automobiles,
number of women, number of residences, etc.

In the example used it would have been more appropriate to predict a
rate of rape by using the yearly UCR data on the crime as a function of the
population of women in the jurisdiction each year in the form of a yearly
rate of rape per 100,000 women. This would be a more accurate representa-
tion of this crime problem and would also probably affect the size of the
predicted "range" by reducing it. Similarly, a situation could arise with
the crime of residential burglary where, for example, the freguency of the
crime would rise from 15,000 per year to 19,000 per year. In any situation
an increase of 4,000 residential burglaries from one year to the next would
represent a serious increase in the crime. However, if the frequency of
the crime is adjusted to a base of the number of housing units and it can
be determined that the number of housing units increased, for example, from
76,000 to 100,000 from one year to the next, the rate of residential burg-
Jary per 100,000 housing units would be 20,000 for the first year and 19,000

for the second year.

T EiFe actual calculation for the interval (or accuracy range) appears
in the notes to this article. The confidence level selected was the .10,
or 90%, confidence level.
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LIMITATIONS OF THE LINEAR MODEL .

One of the limitations of the linear prediction model i : -
ther the yearly frequencies (or rates) qrekfrom the prediltggnt??:ethihzur
poorer_attempts at extrapolation will be. In other words, the greaéer the
deviations about the regression line are, the greater will be the error ¢f
the e§t1mate. _In Example B (Figure 2), one can see graphic representatinon
of this. In Figure 2, the accuracy range for the predicted hurglary fre.
quency 1is sma]] pecagse the distance between the yearly frequencies and |
the regression 11q¢ is small (i.e., the yearly increases or decreases in
the crime do qot uiffer that much from the prediction line). 1In Figure 3
the range of interest for the predicted robbery frequency is great becausé
%Eg d1?tance grom each year]y frequency to the regression line is large.
of1;r2d?8t?g;.s true using the algebraic formula for least squares method

. Aqother limitation of the linear prediction model is that interpola-
tion (1.@., making estimates within the range of data already available) is
necessarily more accurate than extrapolation (i.e., going beyond the‘range
of da?a previously examined). Moreover, the further one attempts to pre-
dict into the future (extrapolate), the greater will be the potential for
error. This has serious implications for the estimating procedures used.
For example, in the algebraic regression approach outlined above, the
standard error of estimate deals with interpolated data; accordingly, it
w11] always undgrestimate the error of measurement associated with extrapo-
lation. For this reason the regressicn approacn outlined in this chapter

should be viewed as a "rule-of-thumb" rather than a rigorous statistical
procedure.

An additional Timitation of the linear methods presented here is that
they do not account for a directional ghange in the trend line. If, for
examp}e, as in the case of the rate of automobile thefts, the frequencies
stop increasing each year and start decreasing, the utility of either pre-
dictor model is temporarily limited. Either method is designed for predic-
ting the straight line function of the occurrence of some event. If, be-
cause of some drastic change like the advent of certain successful crime
reduct1on measures (as in the case of the automobile with the innovations
of ant1-theft devices in the design of the new vehicles), the yearly inci-
dgnce of crime begins to steadily decrease from year to year, then the
linear prediction method becomes temporarily less useful.

If the direction of the Tine changes, as in Example C (Figure 4), a
new starting point must be selected for predicting crime incidence. In the
example, the new starting point is the most recent highest frequency year,
19?1. The frequency of crime in this year was selected as the heginning
point for the computation of the regression (predictor) 1ine. 1t should be
noted that it takes at least three data points (years in this case) showing
a q1r¢ct10na1 change to begin to plot a predictor line using either the sim-
plistic method or mathematical formula. In any situation using linear pro-
cedu(e,.the more data points there are, the greater the accuracy of the
prediction will be, assuming that the basic relationship betweén predicted
and predictor variables remains the same.

_ One question that arises in using the Tinear prediction methods de-
scribed is the utility of the models in determining change over time if the
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intervals of interest around the predicted values are large. Certainly,
the utility of the prediction seems 1imited when the range of interest is
4s Jarge as 183 (601.2 to 418.2), as was developed using the algebraic for-
myla and the data from Example A. In this case, it should be noted that
the lowest estimate of the interval of interest (418.2) is only 15.2
greater than the previous year's frequency of the crime (403). Any occur-
rence that would be equal to or less than the previous year's frequency of
the crime would represent a drop in the crime whichi would be of interest.
Wide fluctuations of the reported frequencies over the years make the inci-
dence of the crime less predictable. Adjusting the frequencies to a popu-
Tation of potential victims or targets may help to lower the degree of
yearly crime fluctuations.

QUALIFICATIONS OF THE MODELS

There are other mathematical formulae for accounting for directional
changes or curvilinear relationships for prediction purposes using multiple
regression techniques and second degree algebraic equations. However, be-
cause of the complexities of these models they do not warrant coverage here.

One must assume that all yearly reporting of crime frequencies is sub-
ject to influence by extraneous variables. Such variables could include
changes to statutory definitions of crime, changes in police reporting pro-
cedures, and extreme changes in population demographics or the environment
of the jurisdiction. These extraneous variables are not usually anticipated
in predicting crime incidence. Fortunately, however, in many instances one
can go back and adjust the data by accounting for the proportional change
incurred by the intrusion of the extraneous variable. A case in point would
be the change in the definition of the UCR category of larceny. Prior to
1972, the UCR reports of larceny separated reported crimes where the loss
was $50 and over. In recent years, the two categories have been combined to
include all larcenies in one category. To adjust previous years' data for
prediction of ensuing years, it is necessary either to add the frequencies
of larcenies under $50 for each of the previous years or increase the pre-
vious years' frequencies of larceny by the proportion of total larceny ac-
counted for in the most recent year's incidence of the crime by larcenies of

under $50.

In summary, to adjust crime data for the influence of the extraneous
variable, first be aware of the presence of the extraneous variable and
second, account for the proportion of the crime jncidence influenced by the
extraneous variable. No one will be able to accomplish both of these actions
in all situations. In any event, any statement about yearly dramatic changes
in crime incidence should be preceded by a vigorous investigation of the pos-
sible intrusions and effects of an extraneous variable.

NOTES

The formula for computing a confidence interval around a predicted
score using the linear prediction model makes use of the predicted score
plus or minus the standard error of the estimate of the predicted Y scores
at each X point which has been multiplied by the t score for the desired
confidence interval, or
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Yp + &Yp x t

In Example A we computed Yp which |
error of Yp We use the for$u1a was 509.7. To calculate the standard

8Yp = 8V/X | 1+ (x - X)°
N
z(Xi-X)Z
i=1
To solve for 8Y/X use the formula
- N 2 N
sY/X = ) (Y].-Y) -b z(xi—x) (Yi-V)
i=1 i=1
N =2

1. solving the formula for 8Y/X

N : 5
- (Yi) - V¥
(Yi - V) i=1 ) -7
163 - 351 = -188 35,344
224 - 351 = -127 16,129
304 - 351 = - 47 2,209
330 - 351 = - 21 441
474 - 351, = 123 15,129
434 - 351 = 83 6,889
366 - 351 = 17 289
461 ~ 351 = 110 12,100
403 - 351 = 52 2,704
3,161 97,734
Y - 33161
Y 9 = 35]
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8Y/X =

/% :’l 91,234 -

SY/X fﬂl 91,234 -
7

N —
z (Xi'X) (Yi-Y)
i=1
-4x - 188 = 752
23x - 127 = 38
-2x - 47 = 94
Ax - 21 = 21
ox 123 = 0
1x 83 = 83
2% 17 = 34
3x 110 = 330
4x 52 = 208
1903
N N — —
(Y- - bz (X - X) (Y =)
i=1
N-2

31.7 x 1,903

9-2

60,325

8Y/X =e] 4,415

8Y/X =

66.4
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This value is used in the equation for the standard error for the predicted
Y (1975 rape frequency)

8Yp = §Y/X 1 N-X
p 174
z

- ‘ 2
o= es.a | o+ 10280

SYp = 66.4 4 .71 + .42
SYp = 66.4 ~ .33 ‘

&Yp = 66.4 x .728

§Yp = 48.3
Tne prediction range or confidence interval is then determined by multiplying
the t score for (N-2) degrees of freedom by the standard error of the pre-
dicted score and adding and subtracting this from the predicted value of Y.

In the computation for Example A, the 90% confidence level was used for t

with 7 degrees of freedom (two-tailed test) so that the confidence interval
for the predicted 1275 rapes is

509.7 + 1.895 x 48.3
= 509.7 + 91.5

The predicticn range or confidence interval equals

601.2 to 418.2.
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CHAPTER 7

A PLANNING-ORIENTED MEASURE
OF CRIME AND DELINQUENCY*

Burt Nanus and Luther Perry

INTRODUCTION

A great deal of money is currently being spent on problems of crime
and delinquency in our society. Some of the money is allocated to programs
designed to improve the general system of criminal justice, but most is
earmarked for specific policies or programs aimed at dealing with partic-
ular problem areas. In order to determine the ultimate impact of these
programs on the overall level of crime and delinquency, one must first
have a suitable and generally acceptable yardstick or measure, or as they
have recently come to be known,'social indicators,' The purpose of this
note is to propose a new measure that would be useful both for analysis
and for guiding planning on current and future crime programs in a given
region.

THE PROBLEM

Very likely at present the best, most widely used, and most readily
accessible social indicator of crime and delinquency is the Uniform Crime
Report (UCR) issued by the F.B.I. since the early 1930's. Its principal
value is that it has existed for about four decades, is familiar to police
officers and the public, and offers at least a broad overview of the general
direction of the national crime level. However, there are many well-known
deficiencies of the UCR, including its degree of aggregation, its inability
to discriminate between various degrees of victimization and differences in
reporting approaches over time by various jurisdictions.

Thus, the UCR, while widely quoted, is of limited use as a social indi-
cator of crime activity. Other measures have been proposed including victim
surveys, recidivism rates, self-reported crime studies, the 'fear indéx' of
key groups such as shopkeepers, taxi drivers and police. All these measures
have major shortcomings, not the least of which is cost and the absence of
an historical data base for trend analysis.

Thus, it is apparent that there is a need for new crime measures in-
cluding the following properties:

1. The measures should give a true reflection of the trend over time
of the most serious crimes in a given geographic area. Serious
crimes are important because they cause the most harm in terms

*Reprinted with the permission of the Journal of Criminal Justice, I, No. 3
(Fall 1973), pp. 259-263.
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of human suffering and contribute the most to a sense of fear
and insecurity in the populace. They are also the most likely
to be reported.

2. The measures should be capable of being disaggregated as needed,
down to very small geographical and time units so as to be use-
ful for detailed analysis as well as projections. In addition,
it should be possible to construct historical indices on the
same basis for planning and decision-making purposes.

3. The measures should be derived from sources as close to the events
as possible. The closest official source is the police since they
receive the first report of a crime. There are drawbacks in using
only crimes known to the police--variations in reporting rates
among types of crimes possible, inaccuracies, etc.--but compared
to other data, many police records are reasonably complete and
historically uniform. Some records are also available in an
automated or semi-automated fashion.

4. The measures should include consideration of the social costs or
impacts of the crime, including costs to the victims and to
society. This implies a need to weight crime for its seriousness,

One measure that appears to meet some of these criteria was developed
by Sellin and Wolfgang and published in a landmark book called The Measure-
ment of Delinquency.! These researchers discuvered that there was a great
deal of agreement among university students, police officers, judges and
the general population in Philadelphia on the relative seriousness of
different types of crimes.

Having established that it is possible to weight the seriousness of
different crimes with consistency, they were then in a position to create
a crime index. T{o calculate the index, one must first calculate a 'serious-
ness weighting' for each criminal 'event' that took place in the time
period of interest. Rather than use the legal label for an offense, the
Sellin-Wolfgang Index examines the offense itself for all the serious constit-
uents of the act and assigns a weighting to each.

The Index is compiled by summing all the weighted events that occurred
in a aiven geographic region during a specified period of time. In addition,
varijous ratios can be calculated such as the average number of seriousness
units per 10,000 population or per 10,000 juveniles, or the average number
of serioqusness units per event or per offender.

These measures appear to be very meaningful for evaluation of activities
in small geographic areas or neighborhoods, particularly if they can be cal-
culated monthly over a period of time. To explore further, a prototype
project was undertaken in Los Angeles using a variation of the Sellin-
Wolfgang Index.

THE PROTOTYPE PROJECT

The basic objectives of this experiment were to design a procedure to
show trends in criminality in the Los Angeles area, and to design a proto-
type community crime seriocusness compilation procedure that could be used
for planning purposes. The compilation procedure had to meet four basic
criteria;
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The cost and manpower needed had to be minimal.

The data base had to be uniform over the historical time fram
of interest.

The data base had to have a good relationship to actual crime
It had to be possible to apply measures of seriousness to the
crime data in such a way as to facilitate disaggregation and
analysis.

W N

It was discovered that a very useful source of information for sdc

indicators exist in a location that is infrequently tapped for the purpose--

e

jal

namely, the modus operandi or MO files in a police agency that are normally
kept to facilitate criminal investigations. There are several reasons why

the MO files could be useful for this purpose.

First, there is a high level of detail and completeness. For exam

ple,

time, to the hour of occurrence and the day of the week, and geographical

location, to a few block neighborhood area, are completely specified.

can be aggregated in any combination on the time and location variables, and

can be reaggregated many times to suit various needs. Moreover, the MO
files represent most reported crimes, the reporting-abstracting-coding

Data

process has been relatively uniform over a long time span, and the files

are often automated.

Second, the form of data in the MO files contains sufficient detail

on the crime itself to permit the application of weighting procedures
similar to the Sellin-Wolfgang Index. Also, the MO files can be cross-
referenced to land use and census files kept by various other agencies

that have geographical bases very close to the police reporting districts.

Time and geographical coordination between different agency data sets i
fairly good.

There are three other advantages that should be mentioned. The MO
files are based on original first-hand crime reports and are prepared
according to a standard policy guide by trained officials--i.e., police

S

officers. The use of police MO files poses no danger to individual privacy
since there are no names, addresses, or personal identifiers of any kind
in them. Finally, MO files are in common use in many police agencies pro-

viding a vast, largely untapped, historical base of information for studying

and measuring crime trends.

To test these assumptions, a prototype project to trace trends in tae
seriousness of crime in the Watts Model Cities Area was undertaken using
the Los Angeles Police Department (LAPD) data base from late 1966 through
November of 1971. A city-wide total of about 950,000 crimes over the five-

year period were available for analysis. An adaptation of the Sellin-

Wolfgang Index of Seriousness was applied to the MO descriptors to check
the feasibility of computer-based procedures and to obtain an indication

of possible local trends.

These adopted weights introduced two weaknesses into the prototype
project. First, the Sellin-Wolfgang Index has not been validated for
Los Angeles or for the Model Neighborhood. Second, descriptors in the
MO files, especially for bodily injury, did not match up directly with
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the Sellin-Wolfgang measures. However, the researchers were less interested
in the exact numbers than in determining whether it would be possible to
create a social indicator that takes particular advantage of the charac-
teristics and data available in a police MO file.

A rather straightforward computer program was written to examine each
record in the MO files, assign weights as indicated, and then aggregated
the weights for specific time periods or small geographic areas. Compar-
isons were then made between the Watts Model Cities Area and other areas
in Los Angeles. The seriousness was calculated in three forms:

° raw seriousness
] seriousness per 100,000 population
° seriousness per MO card (approximating seriousness per crime)

Figure 1 shows the calculated monthly crime seriousness per 100,000
population in four Los Angeles areas. Regression lines are shown for
comparison with the all-city average. The data suggests that the all-city
seriousness index did not change radically over the three year period, but
that soma areas are increasing in seriousness while others are decreasing
over time, and that month-to-month variations can be quite significant.

Figure 2 shows a comparison of the regression Tines for a single divi-
sion of moiithly seriousness per 100,000 population as compared to the UCR
Part I crimes per 100,000. 1In this particular case, the UCR suggests that
crime is increasing in the division while the new measure suggests that
seriousness is actually decreasing. While it was not found to be typical
for the UCR to be moving one way while the seriousness index moved another,

this example does show that it can happen.

In the process of the experiment several problems arose. It was not
aiways possible to formulate a simple relationship between descriptors and
weights. Several descriptors sometimes had to be combined logically to
determine the appropriate seriousness weighting to apply. Cost was another

potential problem. However, aside from setup costs {obtaining and validating

the weightings ana programming the system), the experiment showed that a

procedure can be implemented to give desired crime measures for any neighbor-

hood a few blocks in size, for any time period in the past five years, for
the cost of a very short computer run (under $100). Moreover, it would not

be a difficult matter to make the calculation of a few specific crime indices

an automatic by-product of the normal running of the MO files.

SUMMARY

As this experiment has shown, it is feasible to use MO files to
generate an index of crime that appears to ue superior to traditional
measures in several important respects. Once such an index is calculated,
it becomes possible to use it for a variety of purposes, some of which

are described below.
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Policy Evaluation--As long as funds are available for social ' CHAPTER 8
experimentation in high crime areas, it will be necessary to
evaluate the impacts of these experiments. For example, if a

social agency introduces a new counseling program for juvenile . ANALYSIS OF CRI .
offenders or a new outreach program for potential offenders in BASED TRANSACTIgNMETK%¥§T?E§ENDER
a particular geographic area and desires to study the impact on (08TS)
crime in that particular sector, one could define the geographic Susan Katzenelson

baundaries precisely, perhaps down to the few city blocks involved
and then calculate a crime index per 1,000 juveniles for the last
five years. This index can then be projected for several years

in the future to give a baseline for the area to suggest what INTRODUCTION

crime]woulg have been had the program not been implemented. ‘ 0BTS d

Actual readings can then be taken after the program has been 1 ... ata allows crinj TP

implemented for several years to see how the actual impact has ' Tn¢1y1dua] offenders ang J}2ﬁ1r235l§’§;esf§“ be analyzed with respect to
differed from the projected impact. Similarly, a police depart- ‘ originates at the local level and is a f ense. Since OBTS information
ment may wish to know whether crime in a particular area is areas, a variety of offender- and offeggeegated for increasingly Targe
getting more serious--that is, whether the crime index per for the purposes of understanding crimina{ e (tiaes may be addressed
criminal event is increasing or decreasing over time. This would and trends. activities and crime patterns

be a simple matter to calculate with the proposed measure.

2.  Monitoring Activities--It frequently becomes necessary to deter-
mine where in a city the rates of serious crime are increasing
and where they are decreasing. The proposed index makes it

possible to locate high crime and low crime areas dynamically . Justice system. Assuming so i eatment by the criminal
with some precision and to set up control parameters that will ’ reader, this Chapter wi?l d?§c52202h2n221edge of UBTS on the part of the
alert officials when special action in a particular area appears and how the data can be utilized for ana]C)g('3 of OBTS 1mp]em?ntatmn efforts,
warranted. Data can be calculated to observe trends over time, suggest approaches that can be used with go%?g crime. It will attempt to
to correct for seasonality and even to analyze the frequency of 0BTS data systems. " manual and computer based
events on particular times of the day or days of the week in
certain areas. Obviously, this would be very helpful for sched-
uling the deployment of police officers. FORMS OF OBTS IMPLEMENTATION

3. Planning Decisions--It should be possible with an index of crime Th
such as the one proposed in this report to tie budget allocations € concept of OBTS in its oriai
and manpower authorizations directly to demonstrated needs in : level under the Project SEARCH* g:;g;g;‘bf°§m was developed on a national
terms of crime trends. The measures lend themselves directly to ; coordination with several participatin s{ t special task force working in

considerable flexibility in the for g states. Although there is

many operations research type of studies on resource allocation

decisions, scheduling, dispatching rules, etc. _OBTS in the states that

gre imp]ementing 0BTS, s
BTS and its application to crime analyses

The calculation of a seriousness index for crime and delinquency based :
on a city's MO files appears to be a flexible and powe~ful methodology for

Data for an 0BTS system are originated
quantifying and analyzing patterns of crime in an urban society. Further ‘

; b ,
the police, Prosecutor's office, courts, and Y o enforcement agencies:

work should be done to study the generaiizability of these results, the : CS’leES data for OBTS is required to check iggrgigﬁgggj'angagg ageﬂqy that
replicability of the Sellin-Wolfgang studies and the various applications o “Onauct perijodic updating and auditi Foite Fi ;0 completeness,
P Tity gang PP security and Dvivacy.p tINg and auditing of its files, and to guarantee

to which these measures can be put.

£ e
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Criminal Justice Standards and Goals (1973) pointed out: "Identical data

elements should be used to satisfy requirements for similar information to
be developed for either an 08TS or the Computerized Criminal sistory (CCH)
system over all areas of the criminal justice system" (Standard 7.1, page

96). Hence, "The collection of data required to satisfy both the OBTS and
(CH systems should he gathered from operating criminal justice agencies in
a single collection" (Standard 7.2, page 102).

The establishment of an OBTS record is triggered by an arrest, as the
f1i. st transaction between the adult defendant/offender and a criminal jus-
tice agency (in that case, the police). The file is based on the person;
it records his step-by-step transactions with the various agencies as his .
case s nrocessed through and disposed of by the system. :

The OBTS system identifies each offender by a finger print-based FBI
number, used nationally to track and identify the individual throughout his
criminal history irrespective of his present and prior states of arrest or
residence, "In addition, the states can use other identifying numbers for
gach OBTS unit.

As suggested by LEAA, the minimal elements of OBTS would include iden-
tification data, information on charges, police and prosecutor actions,
criminal court actions, and 1inally, ‘court and correctional dispositions
(see Figure 1. in "Analysis of the Criminal Justice System with Offender.
Based Transaction Statistics”).

There is some variation regarding the types of offenses leading to the
establishment of an OBTS file. Project SEARCH in its Technical Report No. 4,
page 15 (cited previously) suggested to use as the unit of count only adult
felony defendants, defined as such by the most serious police charge at the
time of arvest. But this method might raise several problems. First, it
describes only one form of crime, felonies, and only part of the criminal
justice system's functions, that of handling felonies. It does not cover
the large number of misdeameanors (which probably constitute over 50 percent
of all known crimes) and the large amount of resources spent on their proc-
gssing. Second, the category of felonies covers different offenses in dif-
ferent states, and such a lack of uniform definition would hinder the ex-
changeability and comparative value of state-based OBTS records. Third, due
to the possibility of reducing original felony charges to misdeameanors,
OBTS figures might include a sample of offenses that eventually ended up as
misderizanors, but this sample would probably be biased, not representing the
universe of known misdemeanors. Therefore, the suggestion is made to use
National Criminal Information Center (NCIC) criterion offenses that include
all felonies wnd most misdemeanors, with the exclusion of traffic offenses
and drurkenness., Finally, although there is need to handle juvenile justice
data separately, with many more restrictions on access, these cases consti-
tute a very significant part of the crime problem and could eventually be
incorporated with the OBTS system of adult crimes. A complete criminal his-
tory should include the defendant's juvenile justice record.
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Keeping in mind these qualifying elements, OBTS will enable the plan-
rier or rnsearcher to look at "criminals," their demographic characteristics
(age, race, sex, etc.), the types of crimes they are charged with, changes i
in the formal charges as they relate to the orginal charge, final disposi- ‘
tion of the case, and correctional actions, if any, taken against the of-
fender. On a continuous basis, OBTS would permit analysis of the development
of criminal “careers," with the reentrance into the system of an individual
previously identified. These "recidivists," depending on the purpose of the
research, can be defined in terms of rearrest, reprosecution, reconviction,
or reincarceration. Time analyses of recidivists would demonstrate exist-
ing career patterns; i.e., the "professional criminal” specializing in burg-
Taries or prostitution; the "eclectic addict" sampling various types of
property offenses to support his habit; or the "“crime-graduate" who starts
out with gang membership and minor assaults and gradually grows into armed
robbery, rape, or homicide. These various patterns could then be related
- to personal characteristics and to previous dispositions of recidivists. A
division of individuals into first and repeat offenders would give a picture
of the proportion of crime, within a given time period or Tocation, committed
by recidivists as compared to "first timers."

When used in combination with other data bases, OBTS can aid the analy-
15 of crime in general., In its relation to victimization surveys, OBTS can
show what types of offenses tend to remain hidden and what types lead to
more arrests, prosecutions, and convictions. By comparing victimization,
Uniform Crime Reports (UCR), and OBTS statistics, the relative accuracy, re-
Tiability, and patterns of police charges versus prosecutorial charges or
convictions can be analyzed.

OBTS data, when accumuiated over time

r

t would also build the basis for
several, scientifically meaningful, compa

Wou
isons:
e crime trends in the same jurisdiction over time

o similarities and differences in crime among jurisdictions or
geographic areas

e evaluation of policies and policy changes within and between
jurisdictions or geographic areas

o analysis, on a statewide basis of individual offenders over
time with a readiiy available and more accurate definition
of recidivists, career criminals, etc.

_ The rates at which people are being arre
victed, and incarcerated can be computeg, ugiigegg gggrgggém?;gigﬁugﬁg’ ggn-
gra] popu]a§1on, personal characteristics of .defendants, all the defendg;tg
in the previous step of processing, all defendants charged with that
pa}rt1cu1ar_offense3 etc. FEach of these rates would give a different
view of crime and its handling in a given community.

For example, by comparing the rate of
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all defendants arrested for rape

with the rate of
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all defendants arrested for armed robbery,
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Descriptive statistics could start with simple univariate methods, such

- as fr ] i i
: equency distributions, measures of central tendency (mean, median, mode)
)]

and- dj i
Jspersion. As an example, one could see the number and relative

frequehcy of various off i i
, ¥ a1 TTense types in a given ti i
rate of offenders charged with these offgnses. e period (Tablg ) or the

e
oL G R

T '
For a description of PROMIS, se "Analysis of the Crim?na] Justice

system with the Prosecutors Management Information System (PROMIS)."
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TABLE 1

ARRESTS IN 1973 BY OFFENSE TYPE OF

MOST SERIOUS CHARGE AGAINST THE DEFENDANT

S —

o i, gaean
s

Two and three dimensional contin
. . ; gency. tables can be used
the relationship between selected variables; such as case dis 521§§p]or§
race and sex of the defendant (Table 2). Y 10n, by

[

Crimes Involving A Victim Number
A. Personal Victimizations Involving Violence ----——woo 5040
1) Homicide —=—=mmmmmam e memee - 259
a) Murder-----ooeee oo 200
b) Manslaughter---c—-eaccomaaama- 49
c) Negligent homicide--~---eonc-- 10
2) AS5AUTE ~emmm e e ee 2891
a) Aggravated-—-----cecmomcanan 2002
b) Simple-mammmmmmmmmemnecaaeaoe 684
c) Assault on a police officer-- 205
3) Forcible Sex Offenses---—-o-—mommmecnone 450
a) Female victim 16 and over---- 357
b) Victim under 16--ce-nemmeamnn 72
c) Male victime-smsmemmcmnemaeen 21
4) RObDDEry «mmmmmm o mam e e 1440
a) Armed -w--m-mmemoamca e 726
b) Other —--mememm e men 714
B. Personal Victimizations Without Violence —eecncen--- 1898
1) Larceny ~----==-=c-memmsmmmmmemeemeee o 1337
2)  AUto theft--e-mommomee e 372
3} Fraud —cesmemmm e - 189
C. Crimes Against Residences or Householdse-wwwaveoano-u 1370
1) BUrglary ==-=-emmmmsecmm e e 1174
2) Property destruction --------em-mcamenn- 164
3)  AFSON mmemmmemmmmmmm s e me o 32
D. Crimes Against Businesses or Institutions---------- 2099
13 RObbEPY === mmmmmm e 217
2)  BUrglary —m-mm-meeccmsm oo 372
3) Larceny =---mm-memmmmsmmee e 1059
4; Embezzlement and Fraud -----ceweameeeean 305
5) Auto theft —=-meecmmommemm e 74
6)  AFSON =m=nmemmmmmmsmmcme e mcmm e 8
7) Property destruction ----s--n-emccmmooon 64
I1. Crimes Without an Identifiable Victim ----esommvomacaoan 4757
A. Weapons Offenses —~-w--smeccmmcnmmnam e am—n 1042
1) BUR mmmmmmme e s e e e 827
2)  Other weapon =-w--sm=s-eseomoono- 215
B. Gambling -=--w=--mmeemmmmme e 372
C. Consensual Sex Offenses ----w--w--co-eoono- 836
D. Drug Offenses =-mm=wm=-wmom-cmocomosmonaneo- 1872
"E. Bail Violations and Prison Breach -~--v-ow-w 635
11i. Crimes Which Could Not be Classified --v-cecmmomcamcaane 296
A1l Cases 15,460

Parcent TBLE 2
32.6 PERCENT DISTRIBUTION OF OFFENSES BY TYPE OF DISPOSITION
AND OFFENDER'S RACE AND SEX
Offender's
Sex &
Race MALE FEMALE
Disposition White | Black | Total % White |Black Total %
Open , 8. 9. 8.9 8.9 9.4 9.4
12.3 No Paper 28.7 23.1 23.7 19.9 19.1 19.2
Dropped after papering| 38.7 32.6 33.1 35. 37.5 37.1
8.9 Not Guilty 2.4 4.4 4.2 6.5 4.7 5
Guilty (plea or other)| 21. 30.1 29.3 28.3 28.9 28.8
136 Other 1.2 7 .8 1.5 .4 .6
Total Percent 100 100 100
ree 100 100 100
(No. cases) (1195) [(11405) |(12601) (403) |(2011) I(2414)
|
30.8
Finally, more sophisticated multivari
! . his . late methods, such as re i
32?}g§;§; cagoﬁeeigggigd ;c descr1iedthehdeterminants of se1ezt£dgg:;:;32nt
a . ! » One can study the strength and directi ‘
Egge:gpqct that several demographic and crime-related variag?glogasf i
€ing accepted for prosecution. ‘ cona
1.9 ’
100.0
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USE FOR PLANNING

The first step in planning should be a description of the phenomenon
of crime in order to obtain a knowledge of the scope, form, and type of
the problems. The descriptive statistics derived from OBTS can fulfill o
this need by providing an aggregate picture of known crimes in a 2
given area, or special cuts and segments of it, depending on the need and
questions asked by the planner.

By deriving a demographic and criminal profile of offenders, learning
about crime patterns, identifying certain offender groups (such as violent,
professional, career, etc.), and exploring the effects of various dis- I
positions and correctional actions on rehabilitation/recidivism, a planning
agency will be able to define the problems to be attacked. It will be in \
a better position to determine priorities and to assess programmatic §
alternatives and project proposals. It can then make the crucial decisions !
about allocation of resources and manpower, need for cooperation or changes, |
etc. Further, by viewing the criminal justice agencies as a system that ;

. processes the individual offender from arrest to final release, the necessiW@

of synchronized planning becomes evident. The success and effectiveness of

any decision by a single agency might be severely limited if that decision is
not accepted and consistently foliowed up by the policy and action of other,
related agencies. For example, the police might make a conscious effort to

apprehend and press charges against serious recidivists, but these arrests |
will have little impact if the district attorney's office does not have the
resources for swift and thorough preparation and prosecution of these cases, |
if the courts cannot mete out speedy and evenhanded dispositions to f
offenders, and if corrections departments lack suitabie programs recommended |
for rehabilitation. ‘

The abiiity of OBTS to focus on the individual offender and follow his
transactions step-by-step will facilitate "system" decisions that are
aimed at improved interagency cooperation. OBTS would aid in a concerted
pTanning effort by the whole criminal justice system to deal with crimes and !
eventually reduce their volume and seriousness. !

USES FOR EVALUATION

Once an area under consideration has been accurately described, its
crime problems identified, and plans have been made to deal with them, the
next step would be to set up a program to evaluate the effectiveness of the
plans implemented. ATthough the definition of effectiveness originates from'
various social and political value judgements, it often can be measured by
objective, quantified, statistical methods.

For example, one value standard in our system is the administration
of justice in an evenhanded way. An OBTS system can offer several empirical!
ways of defining and measuring evenhandedness. For example, this could

be done by comparing dispositions for i .
controlling for other re?evant variab]ggr10US offender types, while

. Ot like offense type i
ggdvgggo;_convyct1ons.. It could also be’accomplished thiguéhs$g;zgzgess’
1 ations 1n pretrial release, by race, age or sex, again cont 114
vor Tegally relevant variables. ’ ontrolling

Sound empirical findings could help t

evaluate its existing he criminal justice system to

practices and policies, as wel] as to
( , measure the
S, and thereby serve as a useful tool in planning

effectiveness of .change
- and decision-making.
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CHAPTER 9

ANALYSIS OF THE
CRIMINAL JUSTICE SYSTEM WITH
OFFENDER BASED ZRANS?CTION STATISTICS
0BTS

Susan Katzenelson

INTRODUCTION

The Offender Based Transaction Statistics (OBTS) system can be used
in numerous ways to understand, interpret, and evaluate criminal :trends

'_aﬁd their relationship to the criminal justice system. This Chapter

suggests the types of analyses that could be used within an agency or for
comparison purposes across agencies. These analyses may range from
studies of single variables to more complex analyses in which given
outcomes may be related to several variables that characterize the criminal
justice system. The general structure of an OBTS file is presented in
Figure 1.

As described previously (see Part I, Chapter 7) OBTS is a state-wide
system based on individual files originated by an arrest. Each file
includes transactions reflecting contacts of the person arrested with
various agencies of the criminal justice system up to the point of exit
from the system. Each file contains the relevant interaction between
the defendant and the agency:  the most serious charge brought against
him, disposition of the charge, and correctional action. The 0BTS structure
suggested in Figure 1 is only a skeletal model with the minimum necessary
information. Other items can be added according to the needs and interests
of the jurisdiction adopting it.

GENERAL APPLICATIONS

Whereas the earlier section focused on the use of OBTS in analyzing
patterns of crime, the purpose of this section is to show how OBTS can be
used to analyze the working of the criminal justice system, including
measures of its workload, productivity, and evenhandedness.

One of the major problems, often cited by practitioners and researchers
alike, is that the criminal justice system, despite its name, does not func-
tion as a well-coordinated "system." Policymakers, operations personnel,
planners, and reiiearchers tend to view the system in a fragmentary way, deal-
ing with each agancy as a separate, independent entity. OBTS is especially -
well equipped to deal with this problem, because it lends itself to a "sys-
tems" view of the administration of justice. At the receiving end of the
system, a process is initiated with the "input" of an arrest for a criminal
incident that was cleared by charging an individual with committing the
crime. At the other end of the process is the “output" of the criminal jus-
tice system, the final action taken against the arrested individual related
to that particular criminal incident. Based on personal identifiers (FBI
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OFFENDER BASED TRANSACTION STATISTICS (OBTS)

(0BTS)

(OBTS)

IDENTIFICATION ELEMENTS

State ldentification No.
FBI No.

State Record No.

Sex

Race

Date of Birth

Lower Court Disposition
Ralease Actlon

Release Action Date

Final Charge {Most Setious)
Typa of Charge

Plea (at Trial)

Type of Trial

Date of Sentence

Type of Sentence
Confinement Term (Days]
Probation Term {Months)
Type of Counsel

COUNTY PROSECUTOR
GRAND JURY ELEMENTS

POLICE/PROSECUTOR ELEMENTS

Arresting Agency No,

Sequence Letter
Date of Arrest

Charged Offense (Most Serious)

Police Disposition
Prosecutor Disposition
Police/Prosecutor Disposition Date

! LOWER CRIMINAL COURT

ELEMENTS

Court ldentification No,

tnitial Appearance Date

Disposition Date

Charged Offense (Most Serious)

Prosecutor ldentification No,
Date of Filing

Type of Fliing

Filing Procedure

Date of Arraignment

Charged Offense {Most Serious)
Initisl Plea

Release Action

Release Action Date

FELONY TRIAL ELEMENTS

Court ldentification No.

Trial Date

Trial 1ype

Fina! Plea

Trial Ending/Disposition Date
Final Charge (Most Serious)
Type of Charge

Court Disposition

Sentence Date

Sentence Type

Confinement - Prison (Years)
Confinement — Jail (Days)
Probation (Months)

Type of Counsel

CORRECTIONS ELEMENTS

Agency identifier
Receiving Agency
Date Received
Status

Date of Exit

Exit

Figure 1. GENERAL STRUCTURE OF AN OBTS FILE
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OFFENDER BASED TRANSACTION STATISTICS (OBTS)

{(OBTS)

(OBTS).

IDENTIFICATION ELEMENTS

Syate Identification No.
FBI No,

Stute hecord No.

Sex

Race

Date of Birth

i‘ POLICE/PROSECUTOR ELEMENTS

Arresting Agency No.

Sequence Letter
Date of Arrest

Charged Offense {Most Serious)

Police Disposition
Prosecutor Disposition
Police/Prosecutor Disposition Date

LOWER CRIMINAL COURT
ELEMENTS

Court identification No.

Initial Appearance Date

Disposition Date

Charged Offense (Most Serious)

{_ower Court Disposition
Ralease Action :
Release Action Date
Final Charge {Most Serious)
Type of Charge .
Piea lat Trial)

Type of Trial

Date of Sentence

Type of Sentence
CZEfinementTerm {Days!
Probation Term {Months)
Type of Counsel

COUNTY PROSECUTOR
GRAND JURY ELEMENTS

Frosecutor |dentification No,
Date of Filing

Tyoe of Filing

Filing Procedure

Date of Arraignment .
Charged Offense (Most Seriaus)
“Initial Plea

. Release Action

Release Action Data

EELONY TRIAL ELEMENTS

“Court Identification No.
Trial Date
Trial Type
- Final Ples
Trial Ending/Disposition Date
Final Charge {Most Serious)
Type of Charge
Court Disposition
Sentence Date
" Sentence Type
 Confinement — Prison (Years)
" Confinement — Jail (Days)
. Probation (Months)
- Type of Counsel

EICORRECHONSELEMENTS

".‘ Agency ldet.tifier

' Receiving Agency

Date Received
Status

Date of Exit
Exit

Figure 1. GENERAL STRUCTURE OF AN OBTS FILE
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nember and fingerprints), additional cycles of interaction can be added to
the individual's file with each new reentry to the system.

The processing in the OBTS system is a dual one: that of the
defendant/offender, and that of the case. Both can go through several
changes. The case can be redefined at each step by the number, type, and
seriousness of the charges comprising the case. Similarly, the person
can go through & sequence of relabeling from suspect to defendant, to
convict, to inmate. The definition of the case and the Tabel attached
to the individual will also depend on the varying length of the process.
The case can be dropped anywhere before or after filing or prosecution.
It can result in a plea bargain, a trial conviction-or nonguilty finding,

a sentence of probation or incarceration, and any number of alternatives
inbetween.

T

OBTS enables the planner or researcher to supplement the conventional
intra-agency analysis with significant interagency observations. For
example, one can Took at police operations in single cases within a given
location (precinct, city, state, etc.) or time period (day, month, year).
In addition, one can also follow up on cases initiated and decisions made
by the police as they affect the prosecutor's office, the court, and
corrections. Individual cases can be traced from their intake at the
police department through their handling and disposition.

- Although in many states OBTS will be computer based, the feasibility
of manual OBTS has been demonstrated in several cities. In any case, the

establishment of a good manual system prior to automation is an advisable
step.

USES OF OBTS IN ANALYSIS

The considerable amount of data collected by an OBTS system can be

analyzed in many ways, from simple descriptixe statistics to more compli-
cated measures of correlation and causality.

Using unidimensional methods (analysis of one variable at a time),
questions about the number of cases handled by each agency, the relative
distribution of manhour: at each phase of the system, the mean number of
convictions per month, and similar measures can be computed.

Of special use can be system flow rates, such as:

Number of individuals prosecuted
Number of individuals arrested

Number of individuals convicted
Number of individuals prosecuted.or

Number of individuals incarcerated
Number of individuals convicted.

*For an illustration of some of these methods of analysis, see
Part 11, Chapter 8.

85




These and similar indices can serve as performance measures of criminal jus-
tice agencies, and can point out the "weak spots" with the highest attrition
rates (cases dropped prior to trial) in the system. Furthermore, they can
help the planner assess the relative "productivity" of one agency compared

to others. :

Two and three dimensional techniques {analyses of two or three
variables at a time) can be used to explore the relationship between
selected variables of interest, such as the relative role of guilty pleas
as related to the prosecutor's workload, or rates of conviction by Tength
of time in the system for felonies and misdemeanors. by

Finally, to more fully understand causal relationships, one can
utilize multivariate analyses. For example, the multiple regression
method can be used to study the relative impact of system variabies--
such as actions by the police, the prosecutor, the court, and corrections--
on the rearrest of an individual, while controlling for other variables.

Several questions about the characteristics of the system can be
conceptualized and answered, using OBTS data:

e What is the direction of change in most serious charges, from
arrest to disposition? What is the the relationship between
police charges and those pressed by the District Attorney?

In what way would plea bargaining be reflected in the charges? -
In what types of cases are the reductions most significant, etc.?

e What are the most common release types? In what way do release
status and amount of bond relate to charges and defendant types?
What changes occur in release status throughout the process?

¢ What is the relative frequency of guilty pleas, jury trials,
and bench trials, and how do they relate to offense and offender

characteristics?

e What are the conviction rates by offense type, by trial type,
and by defendant characteristics? What is the gap between .
original and finel charges, and what are the most typical forms

of reduction in charges?

e What is the relationship between sentences and offense and
offender characteristics, plea or trial convictions, offenders

freed on bail or detained?

@ What are the practices of correctional agencies in granting
parole, training and treatment programs, types of probation,
work release and halfway houses?
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For example, a community might experience a serious jump in the rate
of armed robberies. First, with the use of OBTS, it can analyze the exist-
ing practices in handling robbery cases. The statistical analysis would
give a demographic profile of people arrested on a robbery charge; would de-
scribe the rate at which they are prosecuted, plead, and convicted; and
would give the final charge for which they are found gquilty, the types of
sentences, etc. Linked to management and administrative data, it would also
compute the relative amount of resources or manpower spent on dealing with
robbery cases, as compared to other crimes.

Based on the results of each analysis, decisions about changes can ;
be reached. For example, experienced prosecutors could be assigned ?
to handle the armed robbery cases or a special effort could be made
by the police and the prosecutor's office to ensure victim and witness
cooperation and a reductijon of the number of continuances in these cases.

The prosecutors and court might aim at reducing plea bargains and try to
convict the offenders, or at least the recidivistic ones, on the original
charges. Finally, special programs could be available at the correcticnal
Yevel to rehabilitate these habitual offenders.

As a third step, foliowing the diagnosis of the problem and the
impiementation of some new decisions to deal with it, the effectiveness
of the changes should be evaluated by comparing the before/after picture
of the incidence and handling of robbery cases with the use of 0BTS data.

Using another example, the pattern of bail decisions could be reviewed
using information from OBTS files. With the aid of descriptive and analytic
statistics, the possiblie lack of evenhandedness in granting bail could be
discovered. While bail should relate mainly to the defendant's 1ikelihood
of showing up for trial, OBTS data might show, for example, that race might
act as a determinant of setting and making bail. Further, OBTS data might
indicate that pretrial detention increases the defendant's chances of con-
viction (controlling for the type of case and strength of evidence), prob-
ably due to his limited ability to prepare a defense. Once the problem is
identified, some decisions can be made to correct the system--like changing
release conditions or improved defense services to defendants, etc. As a
final step, the success of these chinges can be followed up after a given
time interval to determire from OBTS if indeed bail decisions are made in a
more evenhanded way and without hiasing subsequent dispositions.

Another problem often encountered by law enforcement agencies is eval-
uation of the effectiveness of various programs: the question of “what
works." One important measure of success applied by OBTS over time is the
rate of recidivism. Recidivism can be defined both as numbers of rearrests
and reconvictions, and as type and seriousness of these rearrests. Compari-
sons of redidivism rates for offenders in diversion programs with those
prosecuted, for defendants found guilty with those acquitted, or for con- ;
victs sentenced to incarceration with those on probation, could illuminate |
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CHAPTER 10

ANALYSIS OF THE CRIMINAL JUSTICE SYSTEM
WITH THE PROSECUTORS MANAGEMENT
INFORMATION SYSTEM (PROMIS)

Sidney Brounstein and William Hamilton

INTRODUCTION

A primary deterrent to the consideration of rational and systematic
change in the criminal justice system is the absence of factual, empirical
data on the performance of the system. Virtually every major naticnal
inquiry into the health of the criminal justice system from the Wickersham
Commission in 1931 to the National Advisory Commission on Criminal Justice
Standards and Goals in 1973 has decried the Tack of comprehensive, empirical
data that are necessary to elevate the system. The Law Enforcement Assis-
tance Administration took a major step to redress this data deficiency by
encouraging all states to develop Offender Based Transaction Statistics.
Systems {OBTS). In this Chapter, a system called PROMIS, which contains
much of the data conceived for inclusion in an OBTS, will be described and
some examples of its use will be presented.

THE SYSTEM

Since January 1977 the District of Columbia has had in operation the
PROMIS system which has tracked every adult offender prosecuted or con-
sidered for prosecution in its Superior Court (the equivalent of a state
court of general jurisdiction). - The system not only tracks the primary or
most serious criminal charge in each case as the 0BTS system will do, but
also tracks all related charges in each case. Very importantly, PROMIS also
contains the reasons for every prosecutorial discretionary decision from
intake and scrzening to final disposition in analyzing the criminal justice
system.

Essentially, PROMIS permits a prosecutor's office to accumulate &
wealth of information on each case and to receive reports and analyses based
on these data so that prosecutors can identify and concentrate on priority
areas and exert positive and productive control over their workload, instead
of merely reacting to it on a best-guess basis. Not only does this promote
effective utilization of prosecutorial time and personnel, but it also
serves to attract and retain experienced attorneys. And when local govern-
ment is aware that existing prosecutorial resources are not wasted by being
subjected to operational inefticiencies, requests for additional staff may
be looked upon in a more favorable Tlight.

Although PROMIS is basically a tool for day-to-day operational manage-
ment of the prosecutor's office, it has been designed to provide extensive
data for planning and research purposes. It contains relevant information
on the workings and decisions of the court process from arrest through final
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disposition. The perspective of the criminal justice system provided by
the prosecutor is particularly relevant because:

e The prosecutor controls the intake to the court system, deciding
what cases brought by the police or other complainants will be
"filed" with the criminal court and what cases will be handled and
disposed of through other means such as diversionary programs;

e The prosecutor determines how the matters presented to the criminal
court are to be "packaged," deciding, for examplie, whether to file
lesser included ¢harges, whether to include all possible counts of
a particular charge or just a representative number, and whether to
initially join codefendant cases. together into a single triable
unit;

o The prosecutor can promote expeditious dispositions through the use
of plea negotiation strategies and tactics;

e The prosecutor can accelerate case processing times by varying the
court rocesses in certain instances through such means as priority
handling of cases of "repeat offenders" or presenting a case
directly to the grand jury instead of proceeding through the initial
presentment and preliminary hearing.

e The prosecutor can record actjons taken in court proceedings, such
as decisions on motions or sentencing.

PROMIS contains practically all the data needed for an QBTS from arrest
through sentencing. It should be supplemented by other data sources in
analyzing the criminal justice system. Some data will also be needed from
police, court, and correctional systems to fully meet those requirements.
The major point of this Chapter is to demonstrate that PROMIS does provide
a powerful nucleus for a local government-based O0BTS. For example, its
design includes unique identifiers for each defendant, criminal event,
court case, and principals in the court case (attorneys, witnesses, police
officers, judge). Further information on the data base and its use will be
presented later. Before discussing the data base and its applications in
analyzing the criminal justice system, it is appropriate.to consider data
collection alternatives available to state planning agency staff personnel
and others interested in such analyses.

Data Collection Alternatives

In developing comprehensive plans, conducting criminal justice systems
research, or in related statistical studies, analysts could attempt to
coilect data from various sources on an ad hoc basis. They sometimes issue
contracts to university or private consultants to engage in special data
analyses. Such ad hoc data collection and analysis efforts have been found
to be expedient in the absence of ongoing operationally based criminal
Jjustice information systems. One purpose of this Chapter js to describe,
by example, how and why operationally based information systems should
provide the data needed for criminal justice systems aralysis and planning.
Even if computer based systems are not available, manual versions of
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h : inal justice planners and
gﬁze?g;gﬁgzt?g; Eﬁ:; Egege¥1se 2 ;pecia] data collection effort‘to develop
! ion ' or studying a particular problem. Such
are always limited by the time and cost ¢ i tudy " Thoonts
i onstr S
Sg$$ cg];ect1on efforts rarely result in datg z;nts e st aneudy.  These
ecled as part of an ongoing operation. The ' imi j
t , . Yy tend to be.limited wit
;ﬁspegt to the time frame that can be covered. Later, in the gng?ysggbhif
Y 9aps occur or changes in the data collection design appear desirabfe

1t is often impractical to modify the data base, and the research objectives

may need to be compromised.

Some planning and evaluation ] i ’
projects acquire data bases fro ta
Z?ggcgzetgnggg{ gaggob;$T t2§t isfipparent1y reflected in theldaga?ytﬁgna]
: collection efforts discussed above, the analysis r
be constrained by the content of the data base, both as go accuggcis;ﬁdMUSt

comprehensiveness. T
Sonprenensi he planners generally are forced to accept the data at

Operationally based systems on the other "
day-to-dny operation s€d,S § ems ¢ other hand, are thqse that support
SyStoms are by orodsis Y planning or research data provided by such
1s conducted in close coordination with an i
. } : _ ing operationally based system %
1s being maintained and modified when necessary as userg obtain gxpgﬁﬁéggg

with it, it can obtain the followi i i
fata collection opcain ! wing advantages over special or one-time

® improved accuracy, since data being used in da i
] > sinc . y-to-day operation
are sgbaected to validity checking by automated syste%s,pma;ua? ;
data control personnel, and the users themselves;

e familiarity with the data base on the i i
part of the informati
systems personnel and the operational "users" so that nonobggous
problems in the data and true meanings can be determined;

® ability to structure and maintain longitudinal data following

individual persons or cases over ti '
r time (perhaps several ”
Joaraysual, (p p months or

® feasibility of modifying the information s
: stem to meet dat
newly determined by planners and researcheﬁs. ata needs

The data needs of any research or planning pro
nee _ gram cannot be total
g::dSy any existing operat1ona!1y b§sed information system because thos::-y
recas c;nnot be toFa]]y predefined in building the system. The nature of
st gg anddp1§nn1ng 1s such that new problems are always emerging for
var'ytis’ and Tittle may be known about the factors that might explain the
1ation under scrutiny. Until the variables are properly defined, it may

may be necessary to collect a large R
"observation. " ge amount of data about each individual
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at are as accurate as those

of the operational functions. “If a planning process
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Further, a sample of "observations" is all that is necessary for plan-
ning purposes. rather than the processing of all observations as in the case
of most operational systems. For example, information on all criminal court
cases is essential in an operational system for the criminal court, but only
a representative sample of cases is needed to develop statistics for most
planning purposes. These are some of the arguments often given to justify
special data collection efforts by planners, but the aforementioned
advantages of linking planning and research with ongoing operationally
based systems are too significant to ignore. The remainder of this Chapter
will demonstrate, by example, why this is so. To appreciate the utility
of a system like PROMIS for analyzing the criminal justice system, it is
important to first develop an understanding of its utility to the prosecutor
in s0lving his daily management problems.

APPLICATIONS OF PROMIS

Struggling to keep pace with a massive influx of cases, hardpressed
prosecutors often work assembiy-iine fashion: each is responsible for
cases at a given stage in the proceedings--at screening, arraignment, or
trial. No one is in overall control of a case from start to finish. Re-
sponsihility and control are fragmented. Cases are lost through cracks in
the system: files are misplaced; witnesses fail to appear; numerous con-
tinuances result in court dismissals. The habitual, court-wise criminal
buries his recidivism in the anonymity of large-scale, assembly-line case
processing. He seeks one delay and postponement after another until the
government's witnesses are so exasperated and inconvenienced, or their
memories of the crime so obscured, that charges are either dropped or
dismissed. If the case goes to trial, the prosecutor is often oblivious
that there are other cases pending against the accused, or that he is a
fugitive, or that the seriousness of his current offense warranted special
pretrial preparation of the case.

In addition to the problem of seasoned career criminals who seek to
manipulate the system to their advantage, there are internal managerial
and operational problems. For example, police officers, expert witnesses,
and defense attorneys are scheduled to appear at the same time in different
courts on different cases, with the court too often unaware that the con-
flicts exist until the day of trial. With massive and constantly shifting
calendars, case principals are not notified of expected court appearances or
of changes and cancellations. Analyses of evidence by chemists, handwriting
experts, and other specialists are frequently unavailable on the trial date
because of the difficulty of scheduling, coordinating, and monitoring the
completion of those activities for a large volume of cases. Furthermore,
the chief prosecutor is often in the dark about whether results within the
prosecutor's office are caused by subordinates adhering to his policy or
departing from it. For example, since the reasons for discretionary
decisions by screening assistants are not recorded, the chief prosecutor
is unable to determine if refusals to prosecute are consistent with, or
contrary to, office policy. 0ften having only a matter of minutes to
review a case before presenting it, a trial prosecutor discovers that essen-
tial case documentation is missing or that notations by attorneys who
processed the case at previous stages of the proceedings are not clear. He
is not sure if essential witnesses are present nor is he reasonably certain
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about what aspects of the case their testimény will address.

the dark regarding possible problems with the fle 1s also in

case--such as tiose relating
€ 1s unaware of prior defense-
sition to deterriine if another

Having been put to the test for s
. : gt everal years by the prosecutor’ -
fice in Washington, D.C., PROMIS has proven that it gan ef?ect$sg1;rajdggss

pioblems such as those described above ignifi
formance of urban prosecution agencies,and significantly upgrade the per-

KEY MANAGERIAL GOALS THAT PROMIS HELPS PROSECUTORS ACHIEVE

The first managerial objecti i
_ i bjective that PROMIS assists with is.s ]
g;gjggﬁsgnghggtgyneyih1denﬁ1fy the more serious cases fré% gmgzg1gh2e1p1ng
Ow tnrough the Washington prosecutor’ i
For example, out of dozens of pendj o o mace ach year.
defendants who are career crim?n " assau]? Flictod sy Tmvelve
als and who inflicted i inj ;
other assault cases may involve fir , are perhans cury:
' . st offenders who are h i
only technical violations of the Ta o those diteieoy
2chn . ! W. PROMIS cuts through th iffi i
by assigning ratings to cases on th i vined by sreqnicl1ties
- atir e basis of data obtained by
and arresting officers at the screenij is information rontys
(1) o ene gravity of the ore ST ning stage. This information pertains
ne 1n terms of the amount of perso inj
property damage or loss, and Intimidation involved and (2)pto tﬁ:]sgﬁggag:

ness of the accused's criminal hi tor i
T, - 18 y based on pr or arr
victions, aliases used, and the Tike. Pr arrests and con-

Several days prior to the trial date assi 0
y i ssigned to a group of
the ggg{t,dPR2M1§ prints out a copy of the court's ca]engar ?or tﬁgiegagg
ead of listing the cases in the order the court will cal] them

Special Litigation (Major Violator i i

i gati s) Unit, which assures that
r:gg;ve a superior degree of pretrial preparation. When a spezgg?];agﬁg-
p case 1s called by the court, the team delivers a detailed case work-

up to the courtroom prosecutor. In Washi icti
-OL T C . ngton, the conviction
Eﬁses receiving this special preparation was found to be 25 perggﬁg :?rh ;
an that for those processed routinely. oner /

ff

A second major managerial objective PROMIS addresses is t
g?géiragllg}nagyon of scheduling and logistical impedimerits thgg ggggrgg
maticaflJu 1cg 1on of cases on @he1r merits. To this end, PROMIS auto-

g 115{ gro uces §ubpoenas, Witness and victim telephone lists, a pending-
SR or any given witness, gnd notices for expert witnesses so that
dateg r gséMggnEerned can be routinely informed of scheduTed appearance
along.with s rggsgnirgﬁk offpostponements of individual cases and notes,
is responsible. In addit?gﬁ? 5R33§§?er e prosecution, defense, or court

¢ automatically alerts the prosecutor when th
. e a
cases pending against him: ccused has other
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e regularly produces lists of fugitives so that the cognizant law
enforcement agencies can systematically seek to apprehend them;

e routinely prints lists of cases pending at various stages of prose-
cution for more than a specified number of days so that problems

of delay can be resolved promptly.

A third principal management objective PROMIS focuses on is the
monitoring and enforcing of avenhandedness and consistency in the exercise
of prosecutorial discretion. The chief prosecutor in a large, urban agency
must inevitably exercise his broad discretionary authority through many
assistant prosecutors. His problem, of course, is to assure that the dis-
cretion exercised by assistants reflects the consistent and evenhanded i
application of office policies. Such policies could govern discretion in §

these areas:

e The decision not to prosecute

e The decision to upgrade, reduce, add to, or subtract from the
charges recommended by the arresting officers

e The negotiation and acceptance of pleas

e The decision to allow defendants entry into diversion programs

e The decision to nolle prosequi or dismiss a case
e The initiation, or concurrence in, case postponements.

To monitor and enforce the proper application of discretion in these
areas, the related decisions must be visible; that is, they must be recorded
and retrievable for subsequent review. Not only must the nature of the
discretionary action be recorded (e.g., case rejected for prosecution) but :
also the reason the action was taken (e.g., case rejected because of illegal
search and seizure). Only when reasons for discretionary decisions are :
known can supervisory prosecutors be in a position to determine whether
subordinates' discretionary decisions reflect compliance with office policy.
This can be accomplished with PROMIS, because it can generate statistics
on the reasons for several different types of prosecutorial actions, ranging
from modification of police charges to requests for continuances.

Finally, the fourth major management objective addressed by PROMIS
pertains to the analysis of and research on, problems associated with the
screening and prosecution of criminal cases. Many of the questions that
PROMIS is probing for the prosecutor's office in Washington, D.C., relate
to, or interface with, police and correctional concerns as well. The
utilization of PROMIS data for planning and research purposes will be dis-

cussed at length later.

PROMIS DATA BASE

PROMIS was developed by the United States Attorney's Office for the
District of Columbia to encourage new management techniques for the proces-
sing of cases.! Detailed data are accessible from the PROMIS file so that
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the prosecutor may be fully aware of the stat

awar us of a . , ior
ggg:sg:tag:gd?ayaﬁlﬁsrggﬁi§h1s 12fggmation to eva]uatgazﬁe p23223$£;césen10¥

R ds, _ ities o eir sections. In ord i ’

gggigﬁgtggg in Ehe1r routine evq]uations of case priorityfrtﬁg gg%psgzr
ooy 3 ¥§: Og'bozh the gravity of the crime and the defendant's criminal
histor éo (ne ject of these scores is to regulate the decisions of prose-
cutors sg L datg gons1stent set'of standards is applied in the evaluation of
cas c}iminai ase that provides the unique source of information about
the crimin court process has been, and continues to be, generated as a
y-product of PROMIS. The PROMIS data base contains approximately 50,000

closed criminal cases includi i ff i
ok can T e uding about 170 different types of information on

® igigrmg;ignogbgqttghe ggfendant: This includes name, alias, sex
ace, , irth, address, facts about prior arr , ’ 2
victions, employment status, and alcchol 03 drug abizzs and con

¢ Information about the crime: The date, time and pl f i
Ege number of pgrsons_invq]ved in the crime, and ?;?gimgéigzeaggaﬁe’
e gravv?y_ef the crime in terms of the amount and degree of
g;rsona} injury, property damage or loss, and intimidation--using
e serjousness scale developed by the criminologists, Marvin Wolf-
gang and Thorsten Sellin3 A vin Holt

e Information about the arrest: The d i
. : ate, time, and place of t
arrest; the type of arrest; and the identity of theparrestinghgfficer

e Information about criminal charges: igi
_ . ges: The charges originally
by‘the po!1ce against the arrestee, the charggs actugl1y }¥1zéa?§d
Ezurt against the defendant and the reasons for changes in the
c gr?esug¥f§C; grqsecgtor, tge penal statute for the charage, the
.B.1. rime Report Code f the Project
Fianti opiform Crim chaEge e for the charge, and the Project

e Information about court events: The d
! : ates of every court event i
a gaig from.arra1g¢ment through motion hearing, continuance hgal?ng
?n ]1n31‘d1spos1t1on to sentencing; the names of the principais ’
ng;g ;ﬁd }Edeg§htﬁvent including the defense and prosecution attor-
heys 2n¢ ge; the outcomes of the events; and the reasons for the

e Information about victims and other wi
_ itnesses: The names and
iﬁdre§ses of all witnesses, the prosecutor’'s assessment of whether
? w1Fness is essgntwa] to the case or not, any indications of
Eﬁagggggﬁisg?C:est1f% on taetpart of the witness, and other witness
» such as wheth i icti
character her he is related to the victim or

To make longitudinal analysis work, PROMIS i
. fo make - ) employs a unique offend
;ﬁggg;iégﬁgloghggﬁger $;s1gngd bylghe police and based on fingerprintg g;d
: . e unique is carried on every case record, f
ing the offender through court processing i ’ i e

_ g in PROMIS, and even later in
Eg:gect}gps system. Whengver the offender is rearrested, that gaﬁé }B ?28

. 1is enables tracking the offender over time, identifying and
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measuring recidivism, and analyzing relationships with recidivism. The
unique offender identification numbers are used in merging historical files
of closed cases. Similarly unique numbers are assigned to each court case
and criminal event. The criminal event number is used to tie together
codefendants and all matters related to a specific criminal incident. Thus,
this code is useful in preventing the artificial inflation of crime and
court caseload statistics that arise from assigning multiple charges and
docket numbers pertaining to a single incident.

PROMIS DATA INPUT

About 80 percent of the data contained in PROMIS is "captured" at the
intake and screening stage as the byproduct of the case documentation
process. <Carbon copies of various forms completed immediately before or
during the case screening stage serve as input documents for PROMIS. As a
case moves through the subsequent proceedings, additional information about
its status is fed to PROMIS.
forms generated by PROMIS in advance of a court event— on which the results
of a given proceeding (e.g., preliminary hearing, sentencing, etc.) are
recorded and then entered in PROMIS.

Because of the extent of its acquired data, PROMIS dovetails very
closely with the informational requirements of other criminal justice
agencies and information systems. For exampie, PROMIS contains the vast
majority of data needed by the Computerized Criminal®Histories and
Offender-Based Transaction Statistics components of LEAA's Comprehensive
Data Systems program. And, of course, the numerous facts stored in
PROMIS explain why it can contribute so significantly to the achievement
of the four major prosecutorial management objectives discussed earlier and
why it is capable of generating the many types of reports described below.

REPORTS PRODUCED BY PROMIS

As implemented in Washington, D.C., PROMIS generates on a recurring
basis five categories of reports that are of particular value to supervisory
and trial prosecutors: misdemeanor calendars, felony caiendars, case status
reports, workload reports, and special reports. Many of these reports are
of assistance to police as well.

Misdemeanor Calendars

These calendars assist management and trial prosecutors to process, in
a timely and orderly manner, serious misdemeanor cases scheduled for trial
or sentencing. The calendars inform management of the case workload, aid
in the preparation of case documentation for trial, and identify cases
warranting special pretrial preparation. There are five types of mis-
demeanar calendars:

1. Five-Day'Misdemeanor Calendar. Listing all misdemeanor cases
scheduled for trial five days hence, this calendar contains such information
as the defendant's and codefendant®s name(s), case number, charges, arrest
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date, witnesses and their addresses and i
. _ phone« numbers, arresting poli
Z:gzg:;zﬁsguggigrggg'dates of c02t1nuances and reasons for them? gro;gsutor‘s
. S names, ana ratings reflecting the i the
crime and of the defendant's criminal history. (Seg Figugga¥1§y of the

2. One-Day Misdemeanor Calendar. Gne day in advance of the trial

date, PROMI Ty : "
Figure 1. S produces a calendar similar in content and tormat to that in

3. Five-Day Misdemeanor Priority Calendar. This advanc
rangs upcoming cases according to to their seriousness as detgr;?lsgdg;
@he1r.PROMI§-compgted case rating. Thus the most important cases are
identified in a timely manner and receijve special pretrial preparation by
a team of attorneys called the Special Litigation (Major Violators) Unit.

4. One-Day Misdemeanor Priority Calendar. The
£ 4 . . ur . I 2 s
format of this calendar is similar to Number 3 above.p Pose, content, and

5. Misdeméanor Sentencing Calendar. Issued i
i an , . one day prior to the da
of sentencing, this calendar alerts prosecutors so they caﬁ prepare docu-te

1 1 ecommeldat. { "3
mentation for sentencing r ndations. {See Figure 2 for t
and fOPmat ’F i i ] ‘) A o th& COnien.

Felony Ca]endérs

PROMIS genarates fou%atypes of felony ¢ {1 i
' _ : y calendars: (1) One-Day Prelim-
;n?ny Hsa@1ng~Ca1endar, (2) Five-Day Felony Trial Ga?endaz, {3) Oﬁe—Day1m
elony nrxaT.La]endar, and (4) One-Day Felony Sentencing Calendar. The
izrgg:eéigggée:t, and]fogmat ?T the first three felony calendars are similar
eanor calendar illustrated in Fi ; { i
calendar corresponds to Figure 2. gure 1s the felony sentencing

Workload Reports

The fellowing reports allow management to monitor the progress of

cases tha i ; S nd iy .
cas tria?f are specially assigned to individual prosecutors for preparation

1. Misdemeanor Specially Assigned Cases. This report lists
a?torney, a]].misdemeanor cases assigned to the Specia1ptitig;§$gﬁ ?%ajor
Viclators) Unit, which gives intensive pretrial preparation to the most
important cases. W3th this report, the chief of the Unit can assign cases
on an equ1tab1§ basis. The report contains the information for each case
ggggggg Egua g%vep groiecuzog: Judge, docket number, defendant's name

nsel, indictment dates, charges, wi ndi

cases ageinet the doictment harges, witness data, and other pending

2. Felony Specially Assigned Cases. This PROMIS
- . s -generated workload
report provides each prosecutor with a listing of all pending felony cases

to which he is assigned. The report contains the sa i ;
as noted for Number 1 above. P me type of vanrmat1on
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PROSECUTION
CXXXXXX, R

PENDING
02568573 MIS
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12/20/73

12/22/73
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Figure 2. PROMIS MISDEMEANOR SENTENCING CALENDAR FOR
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P.ASONAL RECCG

DEFENSE: MXXXXXXK,JXXX
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DEFEND:
RELEASE:
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- 3. Attorney Felony Case Workload by Type of Charge.
ot felony charges by number and as a

prosecutor, the report can assist the
assigning new cases to prosecutors.

Listing the types
percentage of total caseload for each

manager of a felony trial division in

Case Status Reports

In addition to calendar and workload reports, PRDMIShgeherates four
different summaries on the status of cases pending at various prosecution
stages. A series of three reports lists defendants who have had bench

warrants issued against them far failure to. appear before the court as
directed:

1. Misdemeanor Fugitive List. Noting all misdemegnor cases involving
outstanding bench warrants for defendants, the report furnishes to ‘police
information contained in PROMIS about any given fugitive-defendant.

2. Pre-Indictment Felony Fugitive Listing. The cases of the fugitive-

defendants in this listing are pending between screening and the grand jury
stage.

3. Post-Indictment Felony Fugitive Listing. This report lists
indicted fugitive-defendants whose cases are awaiting felony trial.

These three fugitive listings contain the following information: de-
fendant's name; police Tingerprint-based identification number; court docket
number; police criminal complaint number; date the bench warrant was issued;
the name of the judge jssuing the warrant; charges; and defendant's race,
sex, date and place of birth, and home address.

4. The fourth case status report Tists all cases pending in the grand
Jury, oldest cases appearing first, and contains the following data for
gach defendant: case number, defendant's name and police identification
number, arrest date and date bound over to the grand jury, release status,
defense counsel, arresting officer, charges, and other pending cases.

_ A1l of these case status reports are of obvious importance to the
prosecutor inasmuch as the cases remain at a standstill until the grand
jury acts or the defendantkis apprehended. '

Special Reports

Comprising this fifth major category of PROMIS reports are Witness
Subpoenas, Subpoena Sumnary Listing, and the Statistical Report.

Special preprinted subpoena forms are generated to advise witnesses
where and when to appear for a scheduled misdemeanor trial upon entry into
PROMIS of a new or modified trial date. If PROMIS detects an error in the
name or address of the witness (e.g., no street number} r+ if there is
insufficient time for the subpoena to reach the witness Ly mail, this will
be noted on a Subpoena Summary Listing. Thus alerted, the Washington, D.C.,
Prosecutor’s Witness Notification Unit, staffed primarily by paralegals,

101




telephones or otherwise contacts witnesses to whom subpoenas have not been

issued.

The Statistical Report provides management with an overview of the
case workload for & given period with regard to:

¢

Screening— Misdemeanor and felony cases considered, charged,
rejected, or reduced;

preliminary Hearings — Cases bound over, dismissed, aborted through
a nolle prosequi action, or reduced;

Grand Jury— Cases indicted, ignored by the grand jury, dismissed,
or referred to misdemeancr prosecution;

i itions~ Dispositions are separated into four groups— felony
El?g?ii unassigneg misdemeanors, Special Litigation (Major Violators)
and total misdemeanors. Within each of theée four groups, the total
cases are separated into types of outcomes (e.9., guiltty, not quilty,
dismissed, aborted through nolle prosequi};

Detays— Average delays for cases d%sposed_bgtween arrest_;nd
indictment, between indictment and dyspcs1t10n for felonies, and
between arrest and disposition for misdemeanors;

Pending Cases~ The number of pending cases at various points in
the prosecutorial process,;

Fugitives— The number of bench warrants fsgued and quashed 4uring
thg period and the number of pending fugitives at the end of the
period.

THE PROMIS RESEARCH PROJECT

iz1i ' ional Institute
Recognizing the value of the PRQMIS data base, the Nationa
of Law En%orcement and Criminal Justice® funded a research grant to con@ugt
analyses in six topics that are of national interest. Before characterizing
the data needs formulated for this research project, the six topics will be

outlined, These are:

Prosecution Performance. The evaluation of prosecution performance
is going beyond gross conviction rate statistics to examine such
factors as the rates and associated reasons fgr dgc11nat10ns to
prosecute and other court or prosecution term1natwons,of'pquef )
cutions prior to trial. Alse, patterns of plea negotiations will
be examined so that conviction statistics are conditioned by the
nature and gravity of the crime charged and the crime pled_tq, as
well as the nature and gravity of the defeqdant's prior c?1m1na1
record. Finally the performance of a public prosecutor will be
scrutinized from the standpoint of consistency and evenhandness of

discretionary decisions.

T et T

—

® Police/Prosecutor Relations. Traditiohal indicators of police

system performance, such as clearance by arrest rates are inade-
quate. By extending the measures of police performance (e.g.,
arrests surviving first judicial review), the quality of police
arrests and other wmeasures of police performance can be improved.
The project will attempt to learn about the relationships between

police and prosecutor policies and decisions, and the performance
measures.

Patterns of Criminal and Related Community Behavior. Expanding
upon the work of other investigators, the relationship of criminal
behavior patterns to criminal justice agencies is being explored.
The effect of situational variables (place of occurrence, familiar
distance between adversaries, availability of weapons, etc.) on the
decisions of police, prosecutors and Jurists will be measyred.
Likewise, the geographic distribution of victimization, crimes
reported and crimes prosecuted will be analyzed in studying patterns
of crime, behavior of offenders, and citizens.

Plea Bargaining. Plea bargaining maintains its position in the
criminal justice process despite the clearly recognized jeopardy in
which it places the rights of the accused. This is largely a result
of the fact that plea bargaining is viewed as a necessary expedient.
Before plea bargaining is excised from the system ¢f justice, em-
pirical evidence on its functioning will be examined. It is impor-
tant to know whether it is generally employed in an evenhanded
manner and whether the bargains are generally reasonable and fair.
It is also necessary to assess the likely effects of curtailing or
modifying the practice of plea bargaining.

Judicial Decision Making. The evaluation of Jjudicial decision

making in large, urban court systems has generally concentrated on
individual sentencing records. To obtain a true picture of judicial
decision making, the evaluation will address composite empirical
data on all major judicial functions including the administration
of continuances, the administration of pretrial hearings, trials,
and sentencing.

Speedy Trial: Court Delay and Defendant Flow. The National Ad-
visory Commission on Criminal Justice Standards and Goals has
recomnended maximum Timits of 60 and 30 days respectively for felony
and misdemeanor delay between arrest and trial. However, before
arbitrary limits are imposed on couft delay, it would be well to
examine empirical data on the causes of delay, on the nature and
extent of delay, and on the effects that delay has on the rights

of the accused and on the public safety of the community (as
expressed in the relationship of recidivism for example).

Within these major topics, some examples of special ana1y§es being
undertaken are: evaluations of diversion programs, recidivism,
gun cases, and the female offender.
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PROMIS Research Methodology

Before characterizing the data needs of the PRCMIS Research project,
it will be helpful to outline briefly the methodology being employed. A
primary task of the research project is applying multivariate statistical
analysis techniques to a rcsearch data base extracted on a random sample
basis from the historical files (closed cases) of PROMIS. The statistical
analysis is concerned with testing theoretical models hypothesized to
explain causal relationships between a dependent variable (say an effective-
ness measure such as conviction rate) and a set of independent variables,
such as case and offender attributes, time in queue for courtrooms, and case
processing actions. Some of the independent variables may represent
discretionary actions (policy variables) on the part of the criminal justice
agencies, and the idea is to determine what changes these agencies can make
to improve effectiveness.

A simulation model of the court system is being built to incorporate
relationships and test changes suggested by the multivariate analysis. The
model generates cases with attributes in accordance with patterns detected
in an empirical analysis of the closed cases for a base year. "Cases”" and
offenders flow through a network of court proceedings and decision nodes.
Equations developed through the multivariate analysis will be used to set
"branching ratios,” i.e., the proportions of cases flowing out of a
decision node along the alternate outcome paths. For example, based on
the case attributes, the model will simulate the proportions of offenders
being released and detained in jail as a result of bail decisions. Other
examples of branching points are (1) cases postponed for various reasons,
and cases going to trial; and (2) trial acquittals and guilty verdicts.
Court resources will be considered. Monte Carlo techniques will be used
to analyze queues and statistics will be gathered to measure system
performance.

Changes in policies and procedures on the part of police, prosecutor,
and court components that appear to offer potential for improving criminal
justice effectiveness will then be field tested under actual operating
conditions using controlled experimental designs. Evaluations of results

will be made in coordination with a criminal justice coordinating committee.

PROMIS Research Data Needs

The data needed by the PROMIS research project may be characterized
as follows:

1. Tlongitudinal ana]ysé@ (tracking over several points in time)

e case processing events from arrest through various court
proceedings and final court disposition

o offender based tracking including all pending cases against
the same defendant, as well as the ability to track closed
cases and prior criminal history of the same defendant.

2. cross sectional analysis (sing]e time frame)

e offender, victim, witness attributes and relationships
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® criminal event attributes and seriousness scores

® gecgraphic distributions

SOME EXAMPLES OF PROMIS STATISTICAL ANALYSES

Creation of Variables for Research Purposes

. In research studies, one often attempts to analyze relationships among
variables. Tt may be necessary to construct a meaningful variable from
§evera1_data elements, depending on the nature of the study. An example
is provided by the witness cooperation study, recently conducted by the
U.S. Attorney's Office in Washington, D.C.5

Undgg PRQMIS, the reasons that a case is rejected for prosecu%ion or
tﬁat a trial is delayed (by reason of continuance) to another time are
Tisted by the prosecutor. Among these reasons for negative action in a case
are several that involve witness cooperation in the prosecution of a case.
qu examplg, there are five witness-related reasons why a case may be dis-
missed at its 1n1¢ia1 screening by an Assistant U.S. Attorney. These are:
the complaining witness signs off in writing (the complaining witness does
not want to prosecute), the complaining witness does not show at the screen-
ing (and does not notify the officer as to why), the complaining witness
refgsgs to come to the screening, the witness is not consistent in his story
(raising the issue of credibility), and the witness garhles his story (seems
Eo‘be confused). In sum, these reasons may be defined as composing a
.wwﬁness problem area" for the prosecutor. These reasgns may be defined as
1nd1qators of witness "noncooperation” at this stage in the case prosecution.
Now it becomes possible to argue that witness behavior may be defined with
fespegt to noncooperation. If we assume no (or few) cases are prosecuted
in yh1ch the witness does not cooperate at the screening, we have created a
var]ab}e. That is, we have created a quantitative or characteristic de-
scr1pﬁ1on of some phenomenon that possesses more than one value or category.
A variable allows for measurement.

'The ability to create variables that make conceptual sense alsc is a
condition necessary for the researcher to conduct an analysis of a given
phenomgnon, Using the variable created above-~witness cooperation--the
analytical question of why some people cooperate and why other people refuse
to cooperate in the prosecution of a case can be asked. With the develop-
ment of a management information system we get the information needed to
make operational definitions which in turn allow for the creation of vari-
ab1es.. These give us a basis on which we can ¢learly conceptualize and
analytically measure the problem of witness noncooperation,

Once variables are created, however, we must be sure that we are in
fact measuring what we claim to be measuring. Continuing with our example
of witness cooperation, this point is easily made. So far we have consider-
eq cooperation only from the point of view of the prosecutor, not the
Witness. From the point of view of the witness, cooperation may be per-
ce1ved.qu1tg differently. For example, in the study of witnesses to common
law crimes in the District of Columbia, it was found that in a field
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interview several months after the fact, 78 percent of those labeled
"noncooperative" by the prosecutor realized that they were witnesses, and
of this group 84 percent stated that they were willing to serve as witnesses,

¢
i
t

Research Strategies

An interesting example of how research methodology can be used in
information system design occurred when consideration was being given to
redesigning a form for use in PROMIS. In forms design, one is often faced |
with evaluating the cost of asking more questions (in the extreme, the ;
respondent may refuse to fill out too long a form) against the value of the
information provided by the questions. One way of estimating the "value"
of the information is to determine whether the variables being measured by
the answers to the questions under consideration have any effect on the
outcome of the cases. i

The new form under consideration was called the PROMIS Worksheet. It
collects data used to compute "scores" for the seriousness of the crime and
the recidivistic tendencies of the defendant, both of which may be subse-
quently used by the prosecutor as a basis for resource allocation. The form
collects data on offender, victim, and witness relationships. In particular,
it was redesigned to capture more data on witness characteristics in the |
light of research findings in a previous study of witness cooperation.

In the process of redesigning the PROMIS Worksheet, one of the issues
that arose was whether a detailed set of questions should be asked of the
second most essential lay witness (in addition to asking these questions of
the primary victim and most essential lay witness). While these guestions
may produce useful information, each questionnaire item that is completed
adds to the processing time and cost per case. In addition, it is possible
that as the number of data elements grows, so will the recording error and
omission rates. In other words, would it be better to ask fewer questions |
of more witnesses or many questions of fewer witnesses? ¥

In view of the several types of costs in obtaining information, it was
deemed desirable to try to determine what is gained with each question that '
is asked. For example, does the fact that the most essential witness has 2 .
physical or health problem affect the rate at which property crimes are ]
successfully prosecuted? Is it useful even to have a new most essential Tay |
witness, much less ask questions of him? Issues of this sort can be addressei
by applying appropridte statistical methods to the PROMIS data base. |

A first attempt at building a model of the value of witnesses to the
prosecutor was the following: The probability of prosecutor success, for
a given type of case (e.g., stolen vehicle, aggravated assault), is a prioril,
related to the number of witnesses in the case. A measure of prosecutor
“syccess" was the conviction rate achieved in the cases studied; i.e., the
proportion of guilty pleas and guilty verdicts to total cases accepted for
prosecution. It is necessary to introduce "eontrol" variables into such a
model; i.e., variables that are entered to ensure that we do not mistakenly -
attribute to a particular independent variable X, systematic effects upon
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the dependent variable Y, that are in fact attributable to other variables
that are alsc determinants of X.

Aftgr structuring sufficiently controlled regression models using
alternatively as the dependent variable "no papering" rate (cases filed
by the police, but reiected at intake by the prosecutor) and “conviction
rate,” it was possible to explore the effects of such independent variables
as the number of witnesses and information gathered in questions about each
witness. The results obtained seemed to indicate that each additional
witness contributes noticeably to the conviction rate, even after as many
as four or five witnesses have been named in the case.

. By partitigning the total cases observed ‘into the categories of
felonies and misdemearors" and into the categories "crimes against persons"
and "property crimes," it was possible to establish whether the general
pattern also held for selected major categories of crime. The finﬂings
suggested_that the marginal contribution of each witness is about the same
for felonies as for misdemeanors, but greater for property crimes (i.e.,
arson, extortion, burglary, larceny, stolen vehicle, forgery, fraud,
embezzlemgnt, stolen property, or property damage) than for crimes against
persons (i.e., homicide, kidnapping, sexual assault, robbery, or assault).

Next, the issue "What information should be obtained from witnesses?"
was gxam1ned. Fifteen of the twenty-one explanatory variables which were
cons1dered.resu1ted from interrogating victims and witnesses, and only one
of these fifteen was significant above the .10 level. The result was fewer
significant variables than we would normally obtain at the .10 level simply
by chance from fifteen variables that were absolutely unrelated to the con-
v1ctgoq rate. This casts some doubt on whether even the one variable found
significant is, in fact, systematically related to the conviction rate.

_ Thus, the results indicated that it was more important to obtain infor-
mation on an additional witness rather than to ask more questions of fewer
witnesses. The form was kept intact, but implemented on a sampiing basis
rather than for all cases. This was practical since the form was useful
primarily for research purposes rather than operations,

Use of Data Base as Basis for Sample Survey

_ To conduct a field survey in the witness cooperation study, it was
decided to use the PROMIS data base as the sample frame to select cases.
To_d(aw the sample from PROMIS, a file which contained only those cases
eligible for inclusion in the sample was extracted from the PROMIS master
file. This file contained 6,266 cases and of these, 3,170 had been re-
Jected for prosecution either at screening or later in nolle prosequi
actions or dismissals prior to trial by the U.S. Attorney's Office. Of
thg cases rejected, 38 percent had been rejected for witness noncooperation.
This subfile was then used to select a probability sample that would
guarantee the inclusion of noncooperators for comparison with cooperators.
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Cross Tabulations

ven though research studies generally rely on statistical ana}ysgs.
and dga% in aggregates, it is important to record measurements for 1gﬁ1v;d»
uals (names can be blocked out for privacy and security purposes as : ese
are not needed for research). This capability is necessary to be.ab'ehto
deveTop cross tabulations and regression models. For example, one might
want to study what happens to black male defendantg (within a ceréaj? age
group, who are unemployed at the time of arrest)_w1th respect to a; - an
decisions, pretrial detention, case processing time, and outcome. y %ﬁ
analysis requires unique %dentifigat;on of individual offenders an e
ability to relate their characteristics and cases.

Passing the Entire Research File

ince operational data systems are characterized by retrieving and

procegg?ﬂg‘age record at a time, on-line real §1me'app11cat1ons are popu]gr
in such systems. In research or planning applications, one genera11y needs
to read the entire data file to develop the required statistics. The ]
research data base itself may be constructed by means of a random sample ﬁ
records drawn from the operational data base. A1ternat1ve1y3 the researcter
may draw his sample simultaneously with reading the entire file to generate
statistics.

Geocoding Applications

The PROMIS data base contains street codes qnd street addrgsses for
the focation of the offense, the arrest, the res1deqce of the witnesses, :
and the residence of the defendant. For the analysis of patterns of cr1m12a
tehavior and citizen involvement, the research project is planning geoggap -
3catly oriented studies of victimﬁzatﬁgnz offense reporting, arrest, ag
prosecotion patterns. What types of citizens are more likely to ripor ]
crimes and cooperate in prosecution? What characterizes the situations o
the gifferent types of crime?

To accomplish such studies, it is planned to 1ink data records from a
victinizationpsuvwey conducted in Washington, D.C. by the Bureau+of th?
Census for LEAA, a citizen opinion survey on crime conducted by the D:,.
Office of Criminal Justice Plans and Analysis, ?hempo11ce offense reports
fape, a crime index file, census tapes, social indicator f11gs, and PROMIS.
Each of these files contains data which can be accessed at different ggo— )
graphic Tevels; for this, geocoding may be necessary to mqke_the records com
patible. For example, the level of detail to which the victimization survey
results can be made available will be census tract leve] at best due to the
size of the sample. 1In order to relate PROMIS data records on crimes 9r3§~
ecuted in & particular census tract, it will be necefsary to use a geocod.ng
program such zs the Bureau of Census® ADMATCHE to match certain street ad-
dresses in PROMIS records against an address coding guide prepared by the
Yerropolttan Washington Council of Governments. Once a’mftch is obta1n§q,
the c@rveayﬁﬁding census tract code can be accessed from the Address Coding
Setde ard appended to the PROMIS record for subseguent analysis.
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Improvements in PROMIS

Recently, a new version of PROMIS has been implemented. Whenever |
@ systems change of this magnitude is made, it will have an effect on
research projects that require historical data spanning several years. It
is necessary for the researchers and planners to analyze any changes in
data elements and make sure they can establish equivalencies between old
and new definitions and codes. Similarly, it is important to understand
new data items and discontinued data items. Any statistical interpretation

of Tongitudinal data covering data collected under the old and new systems
must consider system differences.

The new Promis design resulted largely from research applications.
Under the old PROMIS, each charge in the case was placed in a separute
trailer record. Actions, such as continuances, also formed trailer records
related to each charge. There were a varying number of charges per case
and a variable number of actions per charge. Thus, it was a little cumber-
some to determine the current status of the case. The file organization
was acceptable for operational purposes since the processing programs were
tailored to the file organization. For research purposes, it is desirable
to be able to apply standard statistical packages, such as Statistical
Programs for the Social Sciences (SPSS), Harvard's Data-Text, or UCLA's
Biomed systems. Moreover, such data record formats are difficult to pro-
cess. For example, the statistical packages cannot handle a varying number
of trailer records. The new PROMIS provides a case header record which
contains case status and summary data such as current continued date, case
disposition, number of continuances, and number of witnésses. Many research
data needs can be met by extracting those case summary records. There are
still some variable length records in the file (charges, witnesses) but a
special program has been written to analyze the file and develop fixed
lTength formats for application of . the statistical packages.

Another problem under the old operational system was that the court
assigned a new case number to a felony case after indictment. For opera-
tional purposes, it sufficed to track by the new case number. For statis-
tical purposes, it was desired to show this as one case under the new
number in order to allow tracking all events in that case from arrest through
final court disposition. This merging of the data into one case record has
been accomplished under the new PROMIS. In addition, numeric codes are used

in the new PROMIS in lieu of alphanumeric codes to facilitate the application
of standard statistical analysis packages.

Conclusijons

What can be concluded from the experiences in utilizing PROMIS for

research and planning purposes? The conclusions may be summarized as
follows:

® The PROMIS data base has been useful as a sample frame
for designing field surveys and in-depth research studies.

Data from the operational data base has heen effectivaly
Tinked with survey data.
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o VWhen certain data items required by planners and researchers
were weak in reliability or missing, forms were modified and
procecures installed for gathering the required data.

¢ Multiple regressijon techniques were effectively used to
anaiyze the criminal-justice system and to test forms design
alternatives by showing how certain data items contributed
to criminal justice system performance,

¢ Using the data for research purposes has pinpointed data in-
accuracies and inconsistencies and needed improvements in file
structure. It also has sharpened the user's understanding of
the importance of certain data and procedures, such as longi-
tudinal data and those data measuring witness cooperation.

o The planning agency for the District of Columbia has utilized
statistics drawn from the PROMIS data base in developing the
annual Comprehensive Plan for criminal justice programs, for
progress evaluation during the year, and for special research
studies.

Effective communication among planning, research, information systems
and operational personnel has benefited the research, the planning, the
information system, and office policy and operations to a greater extent
than could be accomplished by isolated efforts. Only through use of an
information system can that system be validated anu refined.

NOTES

JwFor a complete discussion of the development of PROMIS, see William A.
Hamilton and Charles R. Work, "The Prosecutor's Role in the Urban Court
System: The Case for Management Consciousness," Journal of Criminal Law
and Criminology. Vol. 64, No. 2 (June 1973), 183-189.

g-The gravity of the crime is scored according to a modified version of the
Sellin-Wolfgang seriousness index (see Thorsten Sellin and Marvin E.
Wolfgang, The Measurement of Delinguency [New York: John Wiley, 1964]).
The defendant's criminal history is evaluated according to a scoring tech-
nique that reflects the "base expectancy"” scoring system developed by
Donald Gottfredson (see Donald Gottfredson and Jack A. Bonds, A Manual for
Intake Base Expectancy Scoring, April 1, 1961 (Form CDC - BEGLIA),
Sacramento, California: California Department of Corrections, Research

Division).
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CHAPTER 11

STATISTICAL TECHNIQUES AND THEIR LIMITATIONS
IN THE ANALYSIS |
OF CRIMINAL JUSTICE DATA

L Brian Forst
INTRODUCTION

Many crucial questions in the criminal justice system that have been
addressed previously by means of conjecture and anecdote are now being
confronted factually and systematically. Some examples:

¢ What effect does the pretrial release decision have on whether
a defendant is convicted?

e What effect does the use of a diversionary program have on
whether a defendant recidivates?

¢ To what extent does delay in court processing increase the
likelihood that a witness problem will develop in a case?

@ How many homicides are deterred, on the average with each
execution of & convicted murderer7

The fundamentals of the scientific method--constriict a theory, collect
pertinent data, subject the theory to emp1r1ca1 validation using the
data, and compare the findings with previous work--still form the basis
for addressing such questions. However, the specific tools used in
carrying out thi; research have progressed dramatically. Many of these
improvements have taken place since the 1950's, following the advent
of high-speed, large~capacity computer Lechno]ogy Complicated data
manipulations that were totally infeasible using a calculator, scratch
pads, and sharp pencils are now commonplace.

These developments in quantitative research have placed new burdens
on policy setters in the criminal justice system. Police officials,
lawyers, court administrators, judges, corrections officials, and law-
makers are belng confronted more frequently than ever with elegant theories
formulated in cryptic mathematical language and tested on the basis of
formidable sounding statistical criteria (e.g., the ratio of the regression
coefficient to its standard error to test for partial effect, the co-
efficient of determination adjusted for degrees of freedom to test for
goodness-of-fit, the likelihood ratic chi-square to test for statistical
interactions, and so on). In this Chapter we attempt to cut through such
esoteric jargon and describe in simple terms the problems involved in
analyzing data, the basic techniques for dealing with each problem, and the
limitations of these techniques.
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UNIVARIATE AND MULTIVARIATE STATISTICS

Consider the issue of delay in the time it tqkes for 222 gg:;ﬁcgodf
process cases. We can describe this pheggmenon e;§h§2n120ncern sence o
45 i i tatistics, or .

' + factor using univariate statistics, a : } ou
a?{hOEQETVQWationships between the variable “case pr2»§:s1ggtﬁém§rtagi
other factors using multivariate statistics. _The Statisiics art of
univariate statistics, unlike that of multivariate sta s

today essentially as it was a century ago.

Univariate Statistics

] idi at describe
useful in providing nieasures th
b p akes the court to
for convenience, based

Univariate statistics ar _ .
the way that cases are distributed over @he §1me‘1t %
process them. Figure 1 depicts such a distribution

on imaginary rather than real data):

-

NUMBER
OF CASES

PROCESSING TIME
{in days)

Figure 1. DISTRIBUTION OF CASES OVER TIME

i i i i sing time better
most pictures, Figure 1 describes case proces n i
perhagz,wzﬁgn wou1§ a thougand words tg?t 2nﬁ§ chagggtigézsigggigliggge.
' i scr
It is, nonetheless, convenient to be able to describ d aon
‘ : i i i f certain statistical measures.
of case processing time in terms © e iret
i es Jeave the system on
might say, for example, that more cas e he e O the day: o
any other day--more briefly, that t ;
iﬁgttaz?fozhe zases are processed within ths f1r§t 45 days--mwre)b:a;ﬁl&,
that the "median® is 45 days; or that the Ameﬁq t(iéﬁ%%oiviga%goiymodéf }
o process a case is 50§ or ?hat the distri R E s
3§tgag2aﬁs gt days one (due to ;ejectwons of cases at screening), 30
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(the mode number of days to misdemeanor trials), and 80 (the mode number of
days to felony trials); or that the "range," a measure of the total
dispersion or spread of the distribution, is 150 days.

Such measures are useful for making definitive quantitative compari-
sons of case processing times in one jurisdiction with those in another.
These statistics also serve-as important components of multivariate
analysis, which will occupy the remainder of this Chapter.

Multivariate Statistics

Of more policy relevance than the univariate characteristics of
case processing time are the multivariate relationships between case
processing time and other factors. For example, if the mean case pro-
cessing time for felony cases increased from 70 to a 100 days, what would
happen to the percentage of cases that go to trial? Or, if witnesses
were paid a sum of money to appear in court so that continuances were
reduced by, say, 30 percent, what would happen to the mean case processing
time? We can see that it is useful to know both how case processing
time affects other factors (e.g., witness cooperativeness, convictions,
and recidivism), and what factors influence case processing time (e.qg.,
experience of the prosecutor, defense counsel, and judge; existence of
tangible evidence; and degree to which the defendant is a "career
criminal®).  In the former case, we would be looking at case processing
time as a cause. In the Tatter case, we would be looking at case
processing time as an effect. Such issues as these can be addressed
using tools of multivariate statistical analysis. '

EXPERIMENTAL AND NONEXPERIMENTAL DATA

One way to learn about causal relationships is fo conduct a controlled
experiment. Because of ethical and legal considerations, however,
controlled experiments have extremely Timited appropriateness in the
criminal justice system. But we can gain insights into causal relation-
ships by applying multivariate techniques to nonexperimental data (i.e.,
data that accumulate in the normal course of operations). Nonexperimental
data are becoming more abundant in the criminal justice system, particu-
larly due to the growth of automated record keeping.

The challenge in trying to draw inferences about causality from non-
experimental data stems from the fact that there are, typically, countless
hypothetical causal relationships one could dream up that could have pro-
duced the resulting data. It is by no means certain that we will identify
the true set of causal relationships. Even if we do identify this set for
consideration, we may still incorrectly conclude that some other set is
the true set, due to measurement errors, the omission of important factors

from the data, or random errors that result from having too few observations
for the analysis.
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CAUSAL RELATIONSHIPS AND STATISTICAL ASSOCIATIONS BETWEEN TWO FACTORS

Statistical techniques are well suited for revealing the existence
of an association between two factors. Measures such as the "correlation
coefficient" are commonly used to reflect the strength of this association.
Unfortunately, the simple statistical relationship between two variables
is so often misleading that it is generally unwise to take it very
seriously as an indication of a true causal relationship.

An example based on real data will serve to highlight the danger
cf drawing inferences about the causal relationship between two factors
based on a simple statistical association between the two. It has been
found that felony arrests are 8.7 percent more Tikely to be accepted for
prosecution when the victim is a business, ignoring every other factor.
Is it appropriate to conclude from this statistic that the prosecutor
is favoring businesses over private citizens? No, since it is easier
for the prosecutor to obtain convictions for felony arrests when stolen
property is recovered or when there are witnesses, and those cases involving
victims that are businesses are more likely to have recovered property
and withesses than other cases. In fact, when these and several other
additional factors are included in the analysis, the observed statistical
association between the factors "victim is a business” and "case is
accepted for prosecution" disappears. Hence, it is reasonable to conclude
that the simple two-variable relationship observed above is spurious.

A statistical association between two variables is called a simple
relationship when it ignores every other factor, and a partial relationship
when 1t takes explicit account of other factors. For the example just
described, the simple relationship between the factors "case is accepted
for prosecution" and "victim is a business" was significantly positive, but
the partial relationship observed was not.

Another example of a spurious statistical relationship that has been
found in criminal justice data is one between the defendant's attorney
and the outcome of the case. Wher every other factor was ignored, it
appeared that cases handled by public defenders were more likely to wind up
as a conviction against the defendant than cases handled by other defense
Tawyers. Does this mean that public defenders do not serve their clients as
well as other defense counselors? Not at all. In fact, in the jurisdiction
studied, the opposite appears nearer to the truth. The public defender was
found to take a disproportionate number of cases which involved serious
crimes {i.e., involving weapons, personal injury, etc.) and defendants with
extensive arrest records. The findings indicate that these types of cases
are more difficult to defend. After taking account of these and nther

pertinent factors, the statistical indicators suggested that public defenders |

are more likely to get their clients "off of the hook" than other counselors.
In the jargon, while the simpie relationship observed between the factors

"conviction" ahd "public defender" was weakly positive, the partial relation-

ship observed was significantly negative.
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TECHRIQUES FOR TAKING ACCOUNT OF OTHER FACTORS

How do we take account of other f
1 factor
Experimental data? The simplest way is tg;ou

_ . g business victim
other types of cases for differences in the percentage of arrestgtggzegggd

for prosecution after dividin i

f - : s g the cases into four categories: '

gsgolg1:gcgwtne§ses and‘recovered property, (2) those insolviné wglaegggze

out no re vege property, (3) those involving recovered property but no
itr » and (4) those involving neither witnesses nor recovered

Comparing percentages between ] i
. G : various categories
;n the precedyng Paragraph, is the basic ingred?ent 0
tnown as contTngengx table analysis. This technique
0 infer whether differences between percentages of s

» in the manner suggested
f a statistical technique
provides an opportunity
elected characteristics
bservations, after taking
ence, as noted above.
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' _ . ntingency table analysis i ]
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: . 0 g 0 be analyzed separately, .
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‘ _ : ) s (i.e., the explanat ac
;Emﬁgi zn?}y§1s. Regress;on analysis provides a basis foE detegg{ﬂ?:;tgrs)
alled the regression coefficient, which is an estimate of the effect

hat a change in one factor h
as o
been acounted for statistically., n another factor, after other factors have

We can get a general sense of how r i i
. . : egression analysis works b -
é?gegg ggrcggzeplgczz§§gg g?;mple.thA figp%istic regression ana1ys¥sr§$u;2e
_ v . € on tne likelihood that a case wil] ~
might produce a regression coefficient i iogest that |
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v ear; that is, while the one month increas
two months to three months to process a case might cause the proga§1§$2$
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of a trial to decline from .15 to .10, an_iqcrease frgg zeveggmonths

to eight months might increase the probability from . to 'anélvsis e
More powerful (and more complicated) versions of regression A
capable of dealing with such problems.

i i ion analysis, the
ontingency table analysis and regressio
”otheinfggzgrg accoanted for" are called contro] variables, soigzgeQNOther
because it is the absence of a controlled experiment that requ
means of statistical control.

An important prcblem 1in contro]ling for other factgrs]cggiistéh?i
orobTen 15 generally. addressed T buo wayes theoresicelly. (Mhich varisbles
. ’ 1n > . . .
B e b genera]]y'a rtant take account of?) and empirically (Which
seem to be the most important to take te eatimtoss) s ima e
1 variables provides the most accura stim
Z;;jggcg?nggg;oach is the more ObjeCtive'Ofcg?erzzgit;ttagtg§2$§a;]¥e§2§name
oach, although bizarre empiric .
ingigziga?pzzp1anation should not necgssag;;{y§$st§&2313§ gggggg}&e SgEEOdS
i | i d regression
o e e an?1y51§ iy trol variables. These go beyond the
for determining the "best" set of contro bles. ne e go beyond the
f this Chapter, but the reader can consu -
ZiogﬁeOChgg¥Zr fof specifics. In any]ca§e, ﬁhe mer$tﬁg&it§n§:aggngg?2ro1
i in an analysis of causal re ationships, w ) ’
Yag%?$}iiioz for thai particular selection of control nar%zbéiguzgttzz a
%arger set of variables, is a very bad practice that shou
reader's suspicion.

POINT ESTIMATION AND HYPOTHESIS TESTING

There are two basic modes of statisticq] 1nference-~gg1ntfgz%;ﬂitwgae
and hypothesis testing. 1In analyzing relationships among wg thn‘facéorsm
former is used to estimate the degree of relationship ??ggieof akchange
The previous discussion about estimating the avgr?gg ean R
in case processing time on the likelihcod of trial is

estimation.

i i i d in analyzing causal
is testing, on the other hand, is used _
effeczgngh?ifer from g sampie whethe( ztre1at1$2§h;§a§;;Ztstggtwiincggg
factors. In hypothesis testing, we might say, X triél -
‘ ime and the likelihood that a case goes to trial s fact
gggg?ﬁié?ﬁ E;Tglated, the probability qf obtaining a stat13t&caé3a§:og;?$;on
at least as close as we have obtained is .03. If we regi; etwé S
are unrelated. The determination of wha Lute Sally acbitary,
i1 jection of the hypothesis is totally a:
probability to cause a rejec esis Is totally avbitran
A he numbers .01 and .05 have become pop AT,
gl:hgg%hc§m§1ete1y clear. If we accept the proposition that any two
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~ seem unlikely to be in the system for Tong.

AN e

variables are at least remotely related
then given an arbitrarily high level of
sample will always cause us to decide th

» however 1nfinitesima]1y,so,
significance, a large enough
at a relationship exists!

Point estimation and hypothesis testing are most usefy] when they
are combined. Either used alone is seldom of much value. The point
estimate says nothing about the retiability or precision of the estimate;
that is, it says nothing about the chances that a different random sample
of the same size will] produce a similar result, The hypothesis test, on
the other hand, Says nothing about the valye that is estimated.
it s of Tittle value to know only that the observed difference b
percentage of cases won by public defenders and the percentage won by other

defense lawyers is significant at, say, .02; presumably, one would. be more
interested in knowing what the difference js.

COMPLICATED RELATIONSHIPS

If we consider again the matter of analyzing the effect of changes in
case processing time on the 1ikelihood that the case will go to trial,
We see yet another problem: the causa] relationship between these two
variables is Tikely to run in the opposite direction as well. Changes
in the likelihood of trial ought to affect case processing time, too.
In particular, the weakest cases, with small Tikelihood of trial, would

i Very strong cases may be more

likely to Teave the system as pleas of guilt prior to trial, It would seem
to be the fairly strong cases that survive longer in the court.

It is appropriate, but rare, to take account of such confounding effects
in analyzing a particular causal relationship. If one were primarily
interested in one phase of a complicated relationship between two or more
factors, a misteading conclusion could be drawn if the analysis fails to
separate the major components of the full set of causal relationships.

There are two basic types of compiications: circularity and
recursivity. Circular relationships, such as that between case process-
ing time and the 1ikelihood of trial, both start and end with each factor
invelved in the circle. Recursive relationships involve a chain of
causally related factors, with one affecting the next in a noncircular
manner. An example of a recursive relationship is that between the
experience of an arresting police officer, the amount and quality of
evidence obtained in a case, and the likelihood of conviction. Pre-

third, and any other direct relationship among these three variables is
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It should not be a surprise that the techniques for dealing with
such problems are as complicated as the relationships themselves.
These techniques have been developed mostly since 1960 by economists
who have greatly advanced the techniques of regression analysis and
by sociologists (in particular, Leo A. Goodman, University of Chicago)
who have made contingency table analysis more powerful. Further dis-
cussion of these techniques is beyond the scope of this Chapter.

HOW TG CHOOSE BETWEEN STATISTICAL TECHNIQUES

The array of multivariate statistical methods is bewildering.
Not only are there various techniques within contingency table analysis
and regression analysis; there are also related muitivariate tech-
niques such as factor analysis, the principal components method, multiple
classification analysis, cluster analysis, discriminant analysis,
and canonical correlation analysis.

Incredibly enough, the choice of one particular technique over
another is often as arbitrarily made as the choice of a level for
rejecting an hypothesis. Unlike the choice of a level of significance,
however, there are objective criteria for selecting among alternative
techniques of multivariate analysis. The important questions to be
answered are

e How accurately does each technique predict or describe
the phenomenon in question?

o How sensitive (or "robust") are the results to various
modifications within each technique?

One way to assess the accuracy of each technique 1is to use a
split sample validation procedure. Under this procedure, part of the
observations are used to estimate the relationships among factors,
and the remainder are used to measure how closely each technique (and
each variation or model within each technique) predicts the true values
of the phenomenon being described. A standard measure of pre-
dictive accuracy is a statistic called the "mean square error.”

"Robustness" is determined by examining each reasonable modification

of the analysis to see how sensitive the results are to each modification.

Modifications typically consist of the use of linear and nonlinear
assumptions, the use of alternative sets of control variables, and the
inclusion and exclusion of "“outliers" (i.e., observations that are so
unusual as to be of questionable validity). When the results are sensi-
tive to such modifications, it is appropriate to investigate which modi-
fication is the most accurate and to doubt whether amy is accurate.
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It is, perhaps, most common to select i
' 5, per 3 mos & technique on the basi
22§h§i2321};a;;§%eg1thFYt'?r thz realism of the assgmptions an whgihozhe
: . amiitarity is obviously an inferior cri i
selecting a particular techni on that onars "
ecting . que, for much the same reason that !
ﬁ2m111ar1ty with a hammer woulq be a poor rationale for usingagn?;eas
bemgﬁreéga?$;]?n?e2?gieé .Eea1vsmf0f the assumptions of a technique may
_ riterion for selecting or rejecti t i
If one technique that happens to be b ‘ 4 aotrictive due-
tec ! _ ased on supposedly restricti
unrealistic assumptions consistently predicts orpdescr¥bes a pgg;ggeg;n

more accurately and efficiently than ever 1 P MyApan
to see why its results should be jgnored.y other technique, it is difficult
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CHAPTER 12
DATA RELIABILITY AND DATA PURIFICATION

Joyce Deroy
INTRODUCTION

Before applying sophisticated analytical techniques to any data base,
it is important to understand what the data are weasuring and whether
the data are sufficiently accurate to be useful in analysis. One way
of detecting erroneous data is through automated data editing and
verification techniques. Any errors detected through this process can
be listed for manual correction by checking against the contents of the
physical source data forms, such as those in court case jackets. This is
most effectively accomplished as part of an ongoing operational process
where errors are corrected during the current period's processing cycle.
If this is not possible, either through the lack of extensive automated
verification techniques or clerical personnel shortages, then the task
has to be accomplished with a sampling of historical files. Thus it is
important for research purposes to maintain the historical computer files
and the closed court case files in a form where both can be sampled in
conjunction with each other.

TYPES OF ERRORS

The experiences in using PROMIS (see Chapter 9 ) are useful for
illustrative purposes. PROMIS was originally designed in 1970 to satisfy
primarily operational needs, but secondarily research needs. As a re-
sult of experience in both operational and statistical applications,
PROMIS was redesigned, reprogrammed and implemented. The new PROMIS con-
tains much more extensive automated data editing and error detection pro-
cedures. A number of forms and action codes were st.eamlined. In addi-
tion, several record format improvements were made to simplify analysis.

Naturally, for longitudinal analysis, it is important to track
offenders and cases over time. A research project established to
utilize historical PROMIS records had to assure that the codes used
corresponded to comparable actions. Data records processed under the
old PROMIS had to be transformed into a comparable format with the new
PROMIS. Also, the data editing and verification conditions had to be
made consistent,

A computer program was prepared to convert the "old" PROMIS records
to simulated input transactions in the new PROMIS data format. These
transactions were then used as input to the new PROMIS data edit and
verification program. This program structured master file records in the
new format for "correct" transactions, and rejected and listed erroneous
transactions for manual error correction. The types of errors detected
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by the new PROMIS include omissions, invalid codes and inconsistencies,
such as the date of the trial preceding the indictment. Errors, which
appeared to be conveniently correctable by computer, were corrected in
a subsequent run. Statistics were also run off showing the error rates
and the pattern of errors to assess data reliability for developing
descriptive statistics.

In some projects, data errors wiil be randomly distributed over
the observations that form the basis for policy recommendations. This
type of error tends to obscure measurement of the true degree of
association that exists between the factors under investigation. In
other instances, the errors are systematically distributed in some way over
the observations. This type of error produces biases or distortion in
the inferred relationships. In either case, the determination must be
made balancing the cost of data purification and the cost of implementing

an erroneous research finding.

One example of erroneous data that is difficult to detect and correct,
but quite important to verify, is the street address of witnesses. In
a study of witness cooperation, it was found that about 30 percent of the
recorded witnesses could not be lgcated due to erroneous addresses
recorded in the PROMIS data base.” It was important to attempt to
isolate whether these errors resulted from:

e false addresses deliberately given the police by witnesses,
® erroneous recording by the police,
8 erroneous recording by the prosecutor, or

o clerical errors in transcribing from source data forms
to machine-readable inputs.

Each of the above types of errors implies a quite different problem.

Time constraints precluded a thorough analysis during the study, but a
cursory review indicated quite a few obviously false addresses deliberately
given. One common example of this was "1600 Pennsylvania Avenue." It

was of concern to note the lack of attention given to accuracy of this

data item by police and prosecutor alike. For purposes of that study,

a sample analysis showed the errors were equally distributed among wit-
nesses labeled cooperative and witnesses labeled noncooperative by the
prosecutor so it did not appear to seriously bias the sampie. However,

*A Study of Witness Cooperation in the District of Columbia, Dr. Frank
Cannavale, Jr., Institute for Law and Social Research, 1125 Fifteenth
Street, N.W., Washington, D.C., forthcoming.
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:ﬁghbgggor51gan be crucial in Tocating witnesses for trial appearances
police and prosecution management were accordingly advised. '

AN EXAMPLE OF A RELIABILITY ANALYSIS

To estimate the reliability of the PROMIS data
domly selected from the more than 15,000 screened®™ b;ogh§a§$§sz§5§o§a?5
18?3: ?n'attgmpt was made to locate documents prepared by four separate
%h1m1n? Justice agencies (police, prosecutor, court and bail agency) on
ese 100 cases. The purpose of such an exhaustive search was to dupli-

the data in PROMIS and the source document, th iabili

> the reliability of the
gocuments themselves could be assessed, It was not possib{eotot?gczggrce
ocuments prepared by each of the four agencies for every case though

often a second or third pass thro . .
: X ugh the files uncov
missed previousiy. g uncovered a document

When as much data as could reasonably be located on the
gad been gathered and recorded, the task of comparing each of]ggec?ggs
data elements for each case as recorded in PROMIS to the correspondin
1tem.on oné or more of the source documents was begun. (It should beg
mentioned that bgtween recording and comparing, &1l fields which were
coded for entry into the computer system were recoded sg that coding
errors would also.be detected.) Figure 1 is a sample of the form de-
signed for recording each of the possible outcomes of the comparison
for gach of the 120 fields. A separate form was completed for each case
since ta!]y1ng résponses on a master sheet would not have permitted
recovery if the totals for any field failed to equal 100. 1In additicn,

this met i1i i : . .
Coders. hod facilitated checking by a supervisor for consistency across

ReTiability estimates were produced b i i i

‘ y tallying for each field t
results of the comparison for each of the 100 cases. Separate concﬁg?e
s1gn§_cou]d b made about the incidence of omissions, unknowns, agreement
and disagreement of each data element compared to the source document.

In some cases the researchers were interested i iabili
in the reliabilit F
2 set gf datf: for example, defendant characteristics or arrest in-y of
ormation rather than the reliability of each data element contributing

*
The prosecutor screens or reviews each arrest mad i
‘ . e by the police
and elects to file charges in approximately 75 percent of the argests.
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Case Number
PDID
Mo Papered Case

(&8 72
S7002
YES

1 on PROMIS sheet means blank
Leading zeroes are suppressed

on PROMIS sheet

Field Ngme

MNotes

Complste be-
low it entry
othar than

Complete 1 of 3 categories balow. Check onty 1 box In appiicable
caregory {In tha Tst category, 15t and Znd box may be checked.),

blank/unk sp-
pears on MOl
than 1 source
docurnent

PROMIS other
than blank/unk

PROMIS
unknown

PROMIS
blank

All sources
agree
Disagreement
among sources

ey
N

Agrees at least
once
Disagrees at
least once
All entries
blank/unic
No document
10 compare
1 entry not
blank/unk
All entries
blank/unk
No document
10 compare
— lentry not
© blank/unk
- All entries
-~ pilank/unk

w
SH
&)
(2]
~
@

-2 No document
N to compare

Current case number

POID number

M/F Code or Bkdn date

Arrest date

Arrest time

Arrest eddress

Offerise date

Qffense time

Otfense address

Defendent address

Defendart sex

Defendant race

Defendant D52

Compare vzar only

No, of codefendants

SRR R RN

Urine test results

Arraign Appear

Bail type granted

Bond amount

Defense counsel code

Defense courisel iype

SN

Screening AUSA

Reviewing AUSA

N

Papering date

Prop/Evid recovered

NS

Arresting PO badge

Assisting PO badge

Arresting PO unit

Assisting PO unit

Number of witnesses

PO only forno papered case

Final disposition

Trial type

Jury or Nonjury -look out

Number of continuance

ﬂ

for cont, array

AN \(ii\ <

Disposition date

Sentence date

Look at Cont. Array

Special assignment

1 in PROMIS=8péec. assgn

Action date 1

Action reason 1

Action date 2

Sm— T O

Tinal disp/NP . reason

Pre-breakdown charges

Charge 5

WSSRISS

show final disp 390 or 331

Final disp/NP reason

Charge 6

Final disp/NP reason

i {1=J, 2=K, 3=L, 4=U)

Look at Charge also

2

3

Figure 1. A SAMPLE FORM FOR RECORDING POSSIBLE OUTCOMES
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to that set. For tpi ‘
. this .
elements were g Purpose the statjori
; ou : stics f
in more genera? tezﬁg S0 that estimates Or groups of related data
identifiers as 4 X

Figure 2 shoys tgf reliability coylq

n example, & reliability of defbe stated

endant

_—

DEFENDANT IDENTIFIERS:
(PDID, SEX, RACE, YEAR OF BIRTH)

RELIABILITY oF SOURCE DOCUMENTS

Insta
nces Where 2 gp More Source Documents

Were Lo =
Agreements cated = g2

=77 :
Disagreements = g

0PPQ
’ RTUNITIES TO COMPARE PROMIS AND SOURCE DOCUMENTS

Agreements
Disagreements 98. 4% (379)
Agree and Disagree 1.07 ( 4)

. ' .5% ( 2)
UNKNOWN 1N PROMIS = 100 %

Source Document Indicated Data Known
Unknown in A1l Source Documents

BLANK IN PROMIS

A1l Source Documents Blank
Source Document Contains Data

100 4
NO COMPARISON DOCUMENT

Fi
lgure 2, REUABILITY OF DEFENDANT IDENTIFIERS
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awmn an caldom
L B il

. . . .- X a
Few data elements were omitted frequently. Some were s S '
to be located on the source documents for comparison that thea; 2el1ab
Yity could not be assessed in the 100 case sample. 'Useﬁof ;uc . aeiti—
elements in the research project was suspended pending further inv

gation.

ble
i-

In some cases the reliability of the @ata could be greatly}jmﬁioved
by loosening the definition of agreement, i.e., by counting a ?eTgif the
variation from the source document as an agreegent%roioihzx§gzrcé i the

court event was aitlowed to vary one day 7 S 2
§23652§1? be counted as an agreement, the percentage of agreement (versus
disagreement) rose from 95.6 percent %o 98.2 percent.

iability t could be greatly
In other cases the reliability of a dqta elemen .

1ncrea2eg by colliapsing the categories defined by the Yar1ables.d %ge
instance of this was defense at?orni%‘type.l E?gmlspngﬁiitEZ?gﬁger UCJA

+ three different values for this variabie. s
%g;]iitorney appointed to represent an.1EQ}gint %eiﬁnd2?2%3 Z?ﬁeﬁrLEZtETy
retained. In the initial pass the reliabili y 0 3. AT

values was found to be extremely low. It was TSQQVL.. ¥
g?gfsiduals coding this information for entry into PBOM}S did not hive
available the data to distinguish between CJdA and‘pr1v§%e1y re%:anne"“,1
though the public defender identificat1?n zas ea§11y dwﬁgﬁgqig géfendé?"
t :able was redefined as having only two vaiues: y
azg Xiﬁl public defender," the instance of agreement (where there was az
entry in PROMIS and a source document for comparwson) became 100 percent.

qajor benefit of this reliability analysis was to demonstrate
the qagﬁi?yjof most of the data fields and assume that'onl¥ rﬁ11ab%?a§??a
were used in the statistical analyses. One side benefit of the retem
1ity study was that insufficiencies in the manuq] and co?putﬁr S%Zd "
for collection and recording of data were highlighted. @et nqz sog
gained from closely examining the §ystem was turned back into 1 50 or
that data collection techniques which were imperfect were improve Y

future use.
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CHAPTER 13

A MODEL TO AID IN PLANNING FOR
THE TOTAL CRIMINAL JUSTICE SYSTEM

Alfred Blumstein

INTRODUCTION: THE PLANNING PROCESS

In this paper, we examine the criminal justice system planning process,
describe and discuss one tool (the Justice System Interactive Model) that
can be o valuable adjunct to the planning process, and indicate how it has

been used in certain jurisdictions. Other jurisdictions can thep determine
how they might make use of it.

Planning is an analytical process in which an organization attempts
systematically toc make rational choices for the future. The emphasis is
on the process by which those choices are made, rather than on the choices
themselves. In this case the choices are "ratjonal" in the sense that
they address the objectives of the criminal justice system, as opposed
to other objectives that may well influence behavior in the criminal jus-
tice system (for example, the desire of political figures to be re-elected
and the desire of civil servants to preserve their jobs). Even though
these objectives are real, (and are certainly rational from the perspec-
tive of the people who are concerned with them), rational planning in the
criminal justice system involves concern for questicns like crime reduc-

tion, enhancement of liberty, and reduction in the total social cost of
crime control. '

The second principal characteristic of the planning process is the
orientation to the future, making choices now for implementation in a
future--and therefore uncertain--world. The planning process must face
up to that uncertainty. In the criminal justice field, such uncertainty
derives partly from the inability to predict the variety of social and poli-
tical changes that will influence behavior within the criminal justice
system, and partly from the effect of its own actions on criminal behavior.
Furtherinore, the mutually adaptive behavior between crime and the actions
of the criminal justice system results in each of them influencing each
other in ways that are only minimally predictable, while general changes
in the political and socioeconomic climate will affect both crime and the
criminal justice system.

Be that as it may, the presence of uncertainty does not preclude the
use of analytical techniques and techniques of statistical estimation any
more than the uncertainty about the roll of a pair of dice precludes the
experienced gambler as well as the statistician from being able to project
that the roll of a "7" is six times more likely to occur than the roll of
a "12," even though the next roll might well be a "12." Because the
processes in the criminal justice system, however, are far more complex,
no analyst can make anything like comparable projections, and so consider-
able judgment must be required in obtaining and using any such projections.
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The third principal emphasis in the planning process is on the need
to make choices, an operation which involves a combinatien of forecasting,
prediction of fmpact, and attribution of the cost benefits of a given
action. Thus, the planning process inherently involves the value consid-
erations of the community. It would be even more useful, however, if that
valuation process were applied to factual information about the conse-
quences of alternative courses of action once those consequences are
i1Tuminated.

Such a planning process of "making rational choices for the future"
involves the following steps:

1. Describe the current system;

2. Project the future environment;

3. Develop alternatives among which to choose;

4. Analyze the impact of the alternatives ("pre-evaluation");
5. Allocate resources to the choices and implement them;

6. Evaluate the impact ("post-evaluation");

7. Repeat the process on a regular and continuing basis.

The need for these seven steps is reasonably logical. First, in
order to consider sensibly any revisions or changes in the current system,
it is necessary to have some characterization of it. It is necessary to
know what the present crime situation is, how tne current criminal Justice
system works, what resources are applied, where and how they are applied,
and how the budgets are distributed over the parts of the criminal justice
system and over the various crime types.

Because the planning process is concerned about the future, the next
logical step would be to project the description of the current system
to the future. This involves forecasting anticipated crime rates, as
well as projecting the future behavior of the criminal justice system.
The projection of crime rates might be undertaken by a variety of means,
including simply assuming that current crime rates would persist into the :
future, extrapolating the last few years of data, using more sophisticated l
time-series analysis techniques, or using more sophisticated models in-
volving the crime rates per demographic group (e.g., age, race, sex ,
combinations) and projecting the demographic mix. Each of these methods ‘
has its virtues, the simpler ones being the easier to understand and to h
implemen<, the more elaborate ones imposing a considerably greater demand
for data and for computational power, although sometimes providing con-
siderably greater predictive power in return.

For the features of the criminal justice system other than crime rates
and future behavior of the system itself, it would be desirable to find
parameters that are reasonably stable over time. Thus, for example, the
number of cases processed will vary from year to year, and so the number
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of guilty or innocent dispositions will vary accordingly. In ma i
however, the proportion found guiity or innocent may 3e¥1 be farn%oigtgiggs,
ble than the tota1.costs and workloads, (which may depend much more on
total number of units processed). Here again, the easiest projection
would be to assume that next year's branching ratios, costs, workloads,
etc., are the same as this year's. If a longer time series on these
parameters were available, then one might project that time series in
ways s1m1!ar to the projection of crimes. In other cases, however, the
1qtroduct1on of new programs, or new court decisions, or new legislation
w11]_forge a qualitative change in some of those parameters, and that
qualitative change must be taken into account in the planning process.
In some cases there may be empirical evidence to indicate how a new pro-
gram affeqts the value of a system parameter (e.g., experience in other
jurisdictions or evaluative reports). In other cases, the best estimate
is simply some judgmental guess.

Since the planning process involves choices, one must first define
§1t§rnat1ves among which to choose. The development of such alternatives
is inherently a creative process by which new ways of doing things are
proposed by staff members of the existing agencies (although they often
seem to have a compulsion to continue doing things as they have been); or
by staff from the planning agencies through scanning innovations that have
been_uged successfully in other jurisdictions; or by other means as diverse
as citizens' suggestions, brainstorming sessions, etc.

. The choice among these alternatives must be made before they are
implemented in the local jurisdictions, and so a "pre-evaluation" process
must be undertaken. In that pre-evaluation, a judgmental process is again
called for, but that judgmental process can be enhanced significantly by
the use of appropriate analytical tools. The next section contains the
q1scu551op of one such tool, the JUSSIM model, which can aid significantly
in assessing @he impact of a particular change (e.g., a pre-trial diversion
program) on different parts of the system. Because this pre-evaluation
stage occurs prior to implementation, it is inherently an analytical or
abstract process, and so can better employ some form of mathematical "model"
that represents abstractly the behavior of the criminal justice system,
rather than an experiment imposed on the operating criminal justice system.
The pre-evaluation process provides an initial assessment of the impact
of a.change both in the part of the criminal justice system to which it is
qpp11ed, and also in other parts of the system. Such an assessment should
1nc1ude not only the "downstream" parts (e.g., the effect of a change in
p0]1cg arrest practice on court workloads), but also the feedback or
recidivist effects. Normally, once a planning agency has made stch an
impact assessment, it then allocates resources to new programs--taking
1qto account the estimate of these impacts--and weighing impacts along
ﬁ;th the more direct costs and benefits associated with alternative

oices.

Having made the choice and implemented it on at Teast a pilot basis,
or possibly throughout a jurdisdiction, the planning process can then under-
take an experimental “"post-evaluation" of its impact. This evaluation is
modeled on the classic random, controlled experiment. But such experiments
in the criminal justice system are Timited by the difficulty of thejr
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being truly controlled, by the inevitable selection effects that creep into
the experiment, and by the multiplicity of influences that prevail in a
social setting--all of which influence crime rates or other measures of
effectiveness. Despite these problems, the evaluative information repre-
sents an important part of the planning process and should be fed back into
improvement of all the previous stages for the next planning cycle.

A JUSSIM MODEL FOR THE ANALYSIS OF IMPACTS (JUSSIM I)

As described above, a central part of the planning process is the
analysis of the impact of alternative choices, and as suggested this can
best be accomplished with some form of model prior to implementation. The
general method by which this process is done is reflected in Figure 1. A
proposed system change is considered; it is transiated into estimates of
parameter effects which are then put through some kind of model (which
may be a mathematical model or some judgmental process) to generate esti-
mates of the system effects or "secondary effects" resulting from that
change. After such a calculation and after reviewing those system effects,

a user might conclude that the initial parameter estimates were inappropriate,

and this reconsideration might result in estimation of different parameter
values. Or he might conclude that the model does not adequately reflect
some of the complexities he is certain do occur, and so he may well change
the model. After several cycles through this process, he may be satisfied
with the estimate of those system effects and go through the same process

for another system change.

Try
, Another
PROPOSED SYSTEM Change
CHANGES
Revise Estimates N

4

ESTIMATE PARAMETER
EFFECTS L
{Frimary Effects) -~

Revise Model l

MODEL

ASSESS SYSTEM
EFFECTS
{Secondary Effects)

Figure 1. GENERAL PROCESS OF IMPACT ANALYSIS
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This is a totally general characterization of a i

gg;idpigiggg cZﬁngg. ‘Thg crgtical aspect, however, ?g ggglﬁ:;sogfaamgég;

: _ 1des the basis for translating a programmatic c i im-
inal justice system to an estimate of the ?mpgct of thathigggg;notheg;gwm~
ance measure§ of the system. In a sense, the model may be viewed as a
black box_ in which the parameter estimates are the knobs (reflecting
measures 1ike arrest policy, punishment policy, resource allocation, etc )
and thg system effects are the dials (representing measures of outpat ‘
effﬁct1venes§ such as crime rate, costs, etc.). This conceptual "black
bog simulation of the criminal Justice system enables the p1anner to
tw1st_the knobs, notg the dial readings that result, and then to use that
experience to help him choose the next knob settings to explore.

The crucial stage of this process is the formulation and usé

model. One such mode]l that has been used in a number of jurisdigt?gn§h$s
Fhe Ju§§1ce Sys?em Interative Model (JUSSIM). The model uses a computer

in an “Interactive" mode, with a user sitting at a terminal, calling a
stored data ba§e characteyizing his criminal justice system, and interacting
%gniscggerZiﬁggggg gigix1th the computer program, with no special require-

ing or i $q i
entire process goes on in p?ain Egg$?§ﬁf Programuing SL1]]SS sinee the

Single-Stage Analysis

The operation of the JUSSIM model can best b i i i
. . _ e explained by examination
of i single s@age in the flow diagram of cases through a crimi%a] just;ce
iys em. Consider, for example, the jury trial stage for a single crime
ype (say, robbery). Llet us assume for the moment that 100 robbery cases

come to the jury trial stage, a numb £ i
cart e chager g umber calculated based on flows from the

~_As shown in Figure 2, there are two out ut flow pat j
Er1a1: "acquittal” and "guilty". If the brSnching rstigi ;;gg ;DsyJUﬁy
trial to these.twq paths are .4 (probability of acquittal) and .6 (proba-
bility of conviction) respectively, then the jury trial stage feeds 60
offenders to the sentencing stage (which also receives offenders coming
from gquilty plea and bench trial). This same branching and collection
process at the earlier stages provided the basis for calculating the 100
cases coming to Jury trial. In this simple computation, the branching
ratios (the.probab11it1es of conviction and acquittal) are required input
data. ATl input data are shown circled in Figure 2.

We are now interested in calculating the workloads, costs and re-
source requ1remen§s associated with the two principal resources used to
procgss cases qt Jury trial: judges and prosecutors. Let us assume that
Fhe dverage unit workload for judges in robbery jury trials is 6 hours
g?dzéhﬁguihe prosgcutorfEWith more preparation time) must spend an ave;age

S per case. ese i
S ape TS Eirc1ed. numbers also are necessary input data, and

Focusing on the judges now, their workload in handlin j

.. Judg > g robbery jur
§r1alg, at 6‘hours per case, for 100 cases, is then simply 600 judge-hozrs.
f a judgeship-hour (including his support staff and facilities) costs
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‘ i {atum), then the cost of the 600 judge-hours i§ simply
%gg?aégTsoxgnd1?§§§¢Cﬁ§ géailabTe E,OQO hours per year formpgoceiswgg)
cases, then the resource requirement is thes workload (6@8 Ju ge- qgrie Lived
divided by this annual availability, or 0.6 ¢f a full-time Jg g$ is rdgecu-
to process robbery jury trials. 81m11ar computations are made for p

tors, and these are also shown in Figure 2,

' j i i the resource costs
The robbery jury trial cost, then, is the sum of t
associated with/that stage, $60,000 for judges and $40,000-f0r prQSﬁcutors,
for a total of $100,000. Similarly, the court costs assocwate? ?1tt
rdbbetx_can be computed as .the sum ‘of the resource costs for all stages
in the court system. Then, the total court costs would simply be the sum
of those costs for all the various types of crime.

- ™
Acquittal
(40)
100 — JURY TRIAL Guilty (60)
i SENTENCING
. 5
Guilty Plea
Bench Trial J
Judges Prosecutors
Unit Workload (B)hrs. @hrs.
Workfoad 100x 6 = 600 judge hrs. 100x 20 = 2000 prosecutor brs.
Unit Cost Ko hr. F20) tr.
Cost ‘ 600x 100=$60,000 2000x 20=%40,000
Annual Availability (1000 j:rs/judge-year rs/prosecutor-year
Resource Requirement 600/1000 = .6 judge 3_999/2000 = 1.0 prosecutor
Stage Cost: $60,000 + $4C,000 = $100,000.
O Crecled pumbers rppresent recuired input data.
L...

“ ;igure 2 AN ILLUSTRATIVE JUSSIM STAGE: Robbery Jury Trials
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Basic Operation,

The operation of the JUSSIM model begins with a “"base case" reflecting
the current operation of the system. A1l the data on the base case para-
meters must be collected and stored. The user of JUSSIM--the criminal
Justice system planner himself--then creates a "test case" by making
changes in any of .the base case parameters at the computer terminal. The
program then reports te him the changes in flows, costs, workloads, and
resource requirements resulting from the changes he introduced. He thus
uses the modg] as a very flexible design tool by making contemplated

Operating the model to assess the consequences of a system change, a
user necessarily has to make assumptions about the detailed primary con-
sequences of the change as they are reflected in changes in the system's
parameters. For those changes that initially appear desirable to make,
he may then want to explore the assumed consequences more carefully.
Several system planners can explore the same system changes, each using
h]s own assumptions. If a threshold of acceptance or rejection lies gut-
side the range of consequences calcylated by this group, then acceptance or
rejection is clear, and further exploration is not necessary. If it lies

within the.range, then closer examination 1s required to assess the validity
of the various assumptions made.

One of the virtues of this process is that it forces the planners into
a debate over their assumptions and estimates rather than on the generalized
goodness of a possible change. Thus, the model serves the same function as
any other model, it lowers the tevel of argument to jssues that are more
fundamental and empirically testable thap they would be without the mode].

Model Structure

To generalize the previous example, we describe here the operation of
the model in terms of its inputs, its outputs, and the relationships between
them.

Inputs
The basic inputs for JUSSIM are enumerated below:

1. A listing of the crime types considered
2. An enumeration of system stages

3. For each stage, a 1isting of the stages it feeds and specifica-
tions of the branching ratjos characterizing the proportion of
flow along each of those flow paths for each crime type

4. A listing of resources, and their associated

A.  annual unit'availability (say, hours per year per resource)
B. cost per unit time (say, dollars per hour)

C. the maximum amount (“gggacitx“) of the resouce that might
be made available
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5. A tabulation of the unit workloads, or times for processing a
unit of flow, at any stage or flow path by each resource applied

for each crime type

6. A reference flow, typically the number of reported crimes by
crime type (or the number of arrests) that sets an absolute
Tevel of flow throughout the rest of the system when the branching

ratios are specified.

The branching ratios, the unit processing times, and the reference flow are
all specified for each crime type.

Qutputs,

The outputs of the JUSSIM model are presented to the user in whatever
order and organization he specifies. The potential outputs include the

following variables:
1. Flow through each processing stage

2. Costs associated with each stage for any aggregation of stages
grouped into specified "sybsystems," including the complete
aggregation into a single, "total system"

3. Resource costs, indicating the costs associated with each of the
resources.
4. Resource workloads, the number of manhours per year imposed on

each of the resources

5. Resources required, the numbers of each of the specified resources
That would be required to handle the workload.

A1l of these output measures are functions of crime type, and so each
can be presented for each individual crime type, or as a single value
summed over all the crime types.

Basic Relationships

Assuming knowledge of all the input parameters, one can then calculate
the output measures by the following relationships.

° Knowing the basic input flow (say, reported crimes) and the
branching ratios, the flow at each stage is calculated as the
sum frem each of the stages feeding it. These are the flows 1in
the preceding stage, multiplied by the corresponding branching

ratio.

) The resource workload is the flow at each stage or flow path
where the resource is applied, multipled by its unit workload
there. The total resource workload 1is then calculated as the
sum of these resource workloads over all the stages and fliow

paths.

The number of resources required pér year 1is the resource work-

load divided by t - = e res
resolrce. y the annual availability of an individual unit of

] The processing costs at a sta i
roC C ge is the flow through t
2;;$}gl1gg S%aghgtwork1o$?s and the unijt costs fog ea?ﬁ i:ggﬁ;ce
: age. ‘e subsystem costs associated wi
a??bi¥3tem“ (or any aggregation of stages) is simply thgwggmaof
he costs associated with its constituent stages.

Operation of a Run

In the operation of a JUSSIM '
| . i . run, the user's basic r i
?S ;eigmg?Zi; gotcogpgrf w;th a "base case" already storeg1e }ietgaggeigge
et of data describing a criminal j 3 ' i
developed individually for each jurisdicti e ys e an b
: Jurisdiction. Once he has drawn a
%ﬁzebgggmcgSgata5§%l$;gt2i gsir then]gegirates a test case as changgzsio
) . erminal, the user is asked a s o
questions about what changes he wants to et ion
_ make. Each of these ti
is an entry gate to a "phase", which Teads th e of
hierarchical steps direct] ’ oarere he ey o' chaegee o7
. 2ctly to the parameters he wants to change
separate phase is provided for changing each of the following ga%améters:

1. Branching ratios
2. Unit workloads

3. Annual unit resource availability

4, Resource unit costs
5. Resource capacity constraints
6. Reference flow.

Once a phase is entered, further detai i

_ _ red, etailed questions permit the u

?gicaﬁ¥cﬁrﬁg1;§l{5wg1ch iariﬂete;s he wants to changg and the cr?gg E;pe(s)
11 0 make the change. All the questions are in cl

;igggzge&OiE?OEQenggggﬁgs ;egarigng stzge numbers, resource numberseaZrime
> W » and other code numbers are based on the ’d

numbers in the base-case data file. The program then displays thecgage-

case value for the parameters the i i3 A .
the new or test—casg values. user identifies and asks him to type in

In dealing with the multi |
. ple parallel channels of flow for all
%;;mgoégggi:,dgzgg]uzers% aE }east initially, do not want to sitathrgggh
. S ed output for each crime type. In a ¢
JUSSIM permits them to choose o ' e s
_ . : ne of a number of standard complete parti-
tions of the crime types (e.g., into felonies and misdemeanorg, P§r2a¥t1

*

The FBI's Uniform Crime Reports (UCR) i
] 1 system organizes it i
separate crime types. JUSSIM permits 30 crime %ypes. 3 dats into 29
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and Part II crimes, etc.) or to specify their cwn crime groupings. Thus,
a user may choose to have the complete details on one or a few individual
crime types but combine the remainder into a single group. The standard
groupings are specified in the data file.

In another phase, the user specifies the output tables to be dis- .
played. The output tables present calculated results on flows, costs,
workloads, and resource reauirements. The data are listed for the base
case, the test case, and the absolute and percentage change 1in going to
the test case. These results can be presented by crime group or summed
over all crime groups. In the early stages of an exploration, a user will
presumably want to conserve time and will examine results only for the
total system or for a few critical subsystems. At the end of an explora-
tion, the user is more 1ikely to want more detail.

At the end of a run, the user is asked if he wishes to re-run the
model. In addition to using this to explore a new issue, he will do this
iteratively if he is dissatisfied with the implications of some of the
assumptions he has made and would Tike to reconsider some of them. In a
re-run, he 1is given considerable flexibility in respecifying his new base
case (e.g., calling a data file, using his latest test case), and then
begins again to create a new test case.

THE FEEDBACK MODEL (JUSSIM II)

The JUSSIM linear model discussed so far looks only at the downstream
consequences of a change in the criminal justice system. It cannot explicitly
calculate the effects on the future load on the criminal justice system of new

programs that might change either the probability of rearrest of released indwt{

duals or the time between release and rearrest. For example, on the one hand, a
pre-trial probation program might reduce the probability of arrest for some

of the treated individuals. (This could occur if the threat of prosecution
for the deferred charges acted as a deterrent, or if the treatment provided
during the probation were more successful in rehabilitation than any of

the alternative treatments that the defender might have received.) On

the other hand, these released individuals would return to the street more
quickly than they might otherwise, and so the opportunity for earlier
rearrest is increased.

Because so many programmatic and procedural changes under consideration
by criminal justice planners involve these kinds of considerations, an
extention of the JUSSIM model (designated as "JUSSIM II") incorporates these
feedback flowpaths into the model.

A simple flowchart of the feedback version of JUSSIM is shown in
Figure 3. The new feedback flowpaths can now be characterized simply as
a branching ratio, i.e., the average proportion of individuals released
from some point of the criminal justice system who will ever be rearrested.
We must also associate an average time until rearrest for each of the feed-
back flow paths. Such a concern for elapsed time was not necessary in the
linear model.
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Also, since a vital aspect of the Ju

Also, ) 3 e JUSSIM structure is i ime-
555§1f1c g?aracter1zat1on of systems operation, the feedbac;tzugglgemﬂ”e"
must specify the new offense for which recidivists are rearrest dAl ¥F?°I
quires the inclusion of a "crime-switch matrix" " ahieh
distributes the flow of indivi

after arrest for one crime type into a flo
another (or possibly the same) crime type.

~In addition to the flow of recidivi i
quires specification of the input f1o;v;;t3;rthe arrasior Tonel aiso re-

0 A gin arrests: the indjvi '
arrested for the f3rst ¢ime who may subsequently reappear as rec?d}z}gg:?s

Thus3 the principal new elements re
model to incorporate the feedback flow o

1.

quireq to extend the Tinear JUSSIM
f recidivists are:

The probability of rearrest by crime type of first arrest

2. The average time until rearrest by crime type of first arrest

3. A crime-switch matrix linking the

] N mat rior and sub i
types for recidivists P sequent crime

4, The number of virgin arrests by crime type.
Virgin Arrests Total Arrests
\ COURTS PRISCN
Recidivist 'I;JON‘
Arrests VIES(:'I’IS o)
y y

Figure 3. BASIC FEEDBACK MODEL
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i i | dback
In addition to these extensions to the bqs1c model, the fee

JUSSIM II model requires significant changes n the use of the mgdilﬁseTgi
Tinear JUSSIM model is a one-period mo@e1,.typ1ca11y one yeir.db ek use of
the significant time delays in the recidivism process, the. ee dgcd versio
must be a multi-year model. Thus, a new user option has been adde ;
feedback version. The user can request a printout of se]ecteddrﬁsu«aé
at the end of each intermediate year in the~mu1t1—year run, and he ¢ "
examine these results before their jmpact (in the form of.a new_quigg o
recidivists) has been registered on subsequent years. This ;st1n uga gs
with the interactive character of the QUSS}M planning §001 tda egcgeemg
the user to reexamine his assumptions if the results either do no

plausible or satisfactory.

[ ignifi i j f the model, however,
The most significant change in the operation o
are the new datagdemands placed on the user. Opv19us1y the user mg§t.now
come to grips with the problem of identifying v1rg1n\arrests, reci 1v1§$ )
probabi%ities, recidivism time constants, and elements in the crime-switc

matrix.

' 51 i ting, but it has
his feedback versien, JUSSIM II, is currently opera :
not bZen implemented as widely as JUSSIM I. Th1s"1s.part1y because of its
greater data demands.and partly because its use requrgsisomewhat m?re
sophistication on the part of the user as a result of its more complex

structure.

IMPLEMENTATION

ted, the response to the interactive JUSSIM mode1.was.far
more §25?§§$§ than to a pgevious batch-procegsed mode! from wh1gh 1% was
derived. A number of states (e.g., California anq Alaska), c1t1gs eag.,
Pittsburgh, Philadelphia, and Denver), and countries (e:g., Caqa a azems
Sweden) have organized data collection efforts to descr1be.the1¥ i%s e
as a base case for the JUSSIM model and plan to use a version Ot' em de
for their own planning. The Alaska mode] focuses on the correc 10?5 :y
tem and therefore represents the police and court subsystemsdas q? {
small number of stages, and therefore also provides greater Eta1t e.gia
a sebarate stage for each institution) for the correct1ons.sud§ys e?%nua—
some cases, staff changes in these organizetions resulted in discon
tion irn the use of these models.

An jmportant use of the model is as a teaching tool for system planners.

- Systems Institute of Carnegie-Mellon Unjvgrs1ty hag used 1t_1n
ggg—&é:inshgrt courses on systems analysis for cy1m1na1 Just1cedp1anzagg.
The planners readily learned to operate thg terminal, to re§p2n to he
program's interrogations, to translate their project 1dea§f1ntq Jgoggs t
about model-parameter changes, and to operate the model ef ec.1vet% L er
design tool. The model then plays the.1mportant role of forcing the phis
to consider the entire system and the 1nterdependﬁnc¥ of its pa¥§s %n‘ime
planning. 0ne retired police officer commented, "This was the first t

I've thought much about what happens to the people I arrested."

e

4%,

In Pittsburgh, three masters degree students at Carnegie-Mellon's
School of Urban and Public Affairs developed a base-case data file of the
Allegheny County criminal justice system over a three-month summer intern-
ship with the Allegheny County Regional Planning Council of the Pennsylvania
A follow-on student team, as part of a second-
year project course, used that data base to perform a variety of analyses
regarding potential improvements 1in the system.< New projects considered
included bail reform, diversion of Tess serious cases from the higher court
to the minor judiciary, and diversion from a juvenile detention home. Upon
graduation, one of the students became a member of the Planning Staff of
the Council. There he continued to work at integrating the model into the
Council's planning process. Upon his departure after one year, the model

was continuously maintained, used, updated, and extended by a staff member
with no special technical training.

t

SOME TYPICAL USES OF JUSSIM

Once one has a JUSSIM model, there are a variety of kinds of uses to
which it might be put. For example, it could be used to estimate the down-
stream implications of an incrementa? decision at any stage by calculating
the average or expected cost per additional arrest (or reported crime,
charge, conviction, etc.) taking into account the fact that some of the
arrestees will be dismissed without charge, some will be acquitted in the
courts, and some will penetrate through to a correctional institution. An
average cost would refiect these various probabilities of penetration and

- the costs associated with each degree of penetration.

Users are often interested in the distribution of 'costs (or workload)
associated with the various portions of the criminal Justice system, since
Knowing those distributions in a Jurisdiction might suggest a reallocation.
Such a reallocation consideration might be influenced by comparing their
status ‘to national distributions.:

An important value of the JUSSIM mode] is the fact that it provides
the "entry price" in the development of a statistical data base for a wide
variety of research projects. Any single project may not be able to Justify
the cost of colTecting the total base of information it needs, but the
aggregate needs represented by a range of users who might then make use
of that collected base coyld usually more than Justify that expense. Even
more important than the expense is the time and effort on the part of
various potential users that would be required to collect their information,
thereby effectively deterring any serious quantitative inquiry into the
operation of the system. With the ready availability of a planning data
base in a well-structured format such'as JUSSIM, any potential user can
inquire directly to obtain an estimate of a particular parameter or of any
calculated value, or to obtain a quick estimate of the impact of one or
another potential system change.

The JUSSIM model is particularly helpful in evaluating a wide variety
of potential system changes. The user "introduces these changes one at a
time or in combinatjon, and receives a quick estimate of the downstream
implication of such changes. Different users, particularly those on
different sides of a particular policy question, can come togehter to
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develop estimates of the favorable and unfavorable values of parameter
changes associated with a system revision. The cost, resource, and f]ow
implications of those alternative estimates can then be ca1gu1ated with
the JUSSIM program. In many cases, the original basis of.d1sag(eement
may disappear. Each of the advocates may develop new insights into some
of the implications of the change he was endorsing or opposing; or the
basis of disagreement may boil down to a particular parameter value, and

that value might then be developed more carefully empirically, either by a

test project in that jurisdiction or by obtaining estimates that may have

been derived in another jurisdiction.

The JUSSIM program also has significant potential value for conducting
cross-jurisdictional comparisons. Since the data are in a consistent,
comparable format across jurisdictionsa—particular]y within a state which
has the same criminal justice structure--the State Planning Agencies (SPA) can
qenerate data files for the different jurisdictions or regions within its
purview and can conduct cross-jurisdictional comparisons by searching for

jurisdictions which have deviant parameters.

As it develops new standards and goals procedures, each SPA will be
seeking to find a means of assessing the cost and workload implications
of the various standards and goals being considered by state or national
commissions, or promulgated by them. One of the shortcomings identified
in the reports of the National Advisory commission on Criminal Justice
Standards and Goals has been the absence of some of the cost implications
associated with the standards promulgated. With a JUSSIM model for the
state and its component jurisdictions, the SPA as well as the Standards
and Goals Commission can begin to address some of those implications,
particularly for those standards or goals that can be translated into
branching ratio, workload, or unit cost parameters. A study currently
underway by the American Bar Association Commission on Correctional
Standards is using the JUSSIM model for precisely that purpose: tO assess
the cost implications of the correctional standards in the National Advisory

Commission's report.

See the Appendix at the end of this chapter for a case study of a
particular use of JUSSIM in Pennsylvania.

JUSSIM LIMITATIONS

It should be recognized that all models are finite and limited. The
limits come from the inherent necessity to abstract reality rather than to
represent it literally in any computational model. Given this, one could
try to build an extremely elaborate and complex model which pushes toward
an extensive representation of reality. Experience in such modeling
efforts has shown that almost always such models fail to be very useful
because of their elaborateness and complexity. Such elaborateness re-
quires more data than can be reasonably obtained; the size of the model
jmplies large costs per run of operation; and enormous complexity clouds
the bases for an observed calculated result. Experience with modeling of
other systems has made it clear that it is jmportart to limit the size

of any model.

This philosophy has been reflected in th
g e JUSSIM model by Timiti i
3;35 22C2§;?g$ wgrds oz computer storage. Doing so makes theycomgazgagp;ﬁf
| e to most commercial time sharing computing servic
funﬁamenta]]y, however, it restricts the comp]exitypby rgstrictigz.thzore
gymter of crime types, stages, flow paths, resources, workloads, atc
na kgag be incorporated. If a user wants to increase the comp1exit§’of
one kind of structure (to create more stages, say), then he must give up
g? §?$;2e€yég§cr?g§e the ?u?ber 2f resources being considered or the number
. S » example). Of course, a user with greater comouter
capqc1ty who is prepargd to.dea1 with“the greater complexity can ;ead11y
go in and revise the dimensions of those parameters if he is prepared to
deal with the more complex model. P

In its operation, JUSSIM I (and the downstream porti )
1gncres.the passage of time. In particular, this ca?cu1aggsozhguigéﬂ—II)
stream impact of a crime in the year in which it was committed. Thus, a
three-year sentence for a robbery committed in 1975 is counted.in'f97é
even though part of the time is served in 1976 and later. This would ;till
give a_good estimate of corrections cost if the system is not charging
radically over time, since people sentenced in 1974 and earlier sérve time

in 1975, thereby roughly com ' . _
oceurs in later yearg, Y pensating for the 1975 crimes whose impact

This structure makes the model simpler and much o i0;
iﬁnssﬂerab1y easier and 1e§s expensive.p But the struciuﬁgedggzpﬁgit;??ow
fo§u~ SSIghmode1 to deal w1th queueing or delay problems, which explicitly
: s on the passage of time and which are often of considerable concern
o courts. There are a variety of "job shop simulation" programs which
gan be used much more effectively for this purpose. These include the
gnera]_Purpose Simulation Systems (GPSS) models, and various other
simulation programs_that specifically address these delay issues.  When
h$ focuses on queueing issues, it would be far more efficient fér a <
i anner to use a separate model addressed to that purpose rather than to -
ry to comp]1cqte a single model with all the complexity necessary to ;
provide this wide range of flexibility. y ‘
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For those interested in more detail on the JUSSIM mo
prgsented here, a number of references are available. Thgelr$2?2a$a21gs
model from(Y91ch the JUSSIM model was derived was developed by Blumstein
%n Larson as an ogtgrowth of the work of the Science and Technology
lask Force (espec1a]1¥ Chapter 5) of the President's Commission on
Law Enforcement qnd Administration of Justice. That original model existed
in batch processing mode, which made it relatively inaccessible to most
non-techn1ca1 users. The JUSSIM model was re-programmed in an interactive
moge by William Glass and is described in Belkin, Blumstein and Glass (3)
325 g1ums§e1n Its particular implementation in Allegheny County
' B1escr1ped by Cohen et al.(5) and in the juvenile justice system there
by : umstein aqd S?afford (6). Other implementations have been described
y Gordon Cassidy 7) for Canada, and by others. Sections of some of
these references have been used in this paper.
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User's Manuals for JUSSIM I (the downstream model) (8) and for JUSSIM
11 (the feedback model) 19) are available from the Urban Systems Institute
at Carnegie-Mellon University. Copies of the JUSSIM programs, written 1in
dialect-free Fortran IV and dimensioned to a computer with 32k words of core
storage, are also available. The programs are well documented internally
and contain a basic data file so that they can be operated immediately.
Interested agencies can write for order forms to the Urban Systems Institute,
Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213.

Parts of the materials in this paper are derived from various segments
of these earlier documents.

(1) Blumstein, A., and R. Larson, "Models of a Total Criminal Justice
System," Operations Research, Vol. 17, No. 2 (March 1969), pp. 199-
232.

(2) Task Force Report: Science & Technology, Report of the Task Force
on Science and Technology of the President's Commission on Law
Enforcement and Administration of Justice, June 1967.

(3) Belkin, Jacob, Alfred Blumstein, William Glass, and Michel Lettre.
NJUSSIM, an Interactive Computer Program and Its Uses in Criminal
Justice Planning," Proceedings, International Symposium on Criminal
Justice Information & Statistics Systems, Gary Cooper, ed.,
Project SEARCH, October 1972, pp. 467-477.

(4) Blumstein, Alfred."'Management Science to Aid the Manager: An
© - Example from the Criminal Justice System," Sloan Management Review,
(Fa1l 1973), pp. 35-48.

(5) Cohen, Jacqueline, K. Fields, M. Lettre, R. Stafford, and Claire
Walker. "Impiementation of the JUSSIM Model in a Criminal Justice
Planning Agency," Journal of Research in Crime and Delinquency ,
(June, 1973).

(6) Blumstein, A. and Richard Stafford, "Application of the JUSSIM
Model to a Juvenile Justice System," Procegedings of the National
Symposium on Computer Appliications in the Juvenile Justice System,
December 6-8, 1973, A%lanta, Georgia, pp. 60-84.

(7) Cassidy, R. Gordon, R. George Hopkinson, and William Laycock .
"A Preliminary Description of the Canadian Criminal Justice
System," Report of the Ministry of State for Urhan Affairs and
Ministry of the Solicitor General, Ottawa, Canada, October 1973.

(8) Belkin, Jacob, Alfred Blumstein and William Glass. "JUSSIM, An
Interactive Computer Program for Analysis of Criminal Justice
Systems," Urban Systems Institute, Carnegie-Mellon University,
July 1971.  (JUSSIM I User's Manual).

(9) Belkin, Jacob, Alfred Blumstein, and William Glass, "JUSSIM II, An
Interactive Feedback Model for Criminal Justice Planning," Urban
Systems Institute, Carnegie-Mellon University, January 1974
(JUSSIM II User's Manual).
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FOOTHOTE TO BLUMSTEIN'S MA MODEL TO AID I[N
PLANHING FOR THE CRIMINAL JUSTICE SYSTEM"

bavid L. Dougherty

The "approximate" nature of the JUSSIM model is further reinforced by
the data collection process necessary in most jurisdictions to establish the
base case for JUSSIM.

In Prince George's County, Maryland, where JUSSIM was established in
1974, considerable efforts were required fo (1) obtain data from the entire
system and (2) make the data comparable among agencies so that the model
could operate. |In Maryland, as in most states, some criminal justice agen-
cies are entirely local and maintain their own statistics for management and
planning, while others are regional or statewide and maintain statistics
largely on other than Jocal bases. In Prince George's County, the data col-
lection problem was compounded by the existence of several municipal police
departments with concurrent jurisdiction with a county-wide department which
handled most criminal ceses and all investigations.

For the development of the base case, it was necessary to obtain data
from three levels of government. Municipalities provided repoited crime and
arrest data for a limited number of crimes. The County provided the major-
ity of crime and arrest data from the police department, warrant service
data from the shefiff's department, and Circuit Court (highest level court)
processing data from both the Circuit Court and the State's Attorney. State
agencies provided data from the District Court (where all defendants were
initially charged and misdemeanants tried). The District Court's statewide
data processing center provided information on pretrial detention. State
agencies provided information concerning Public Defender operations on the
county level, probation on the county level, and incarceration. All juven-
ile data was provided by the state Office of Juvenile Affairs.

In most cases, data was not automated and in other cases available au-
tomated dato was reorganized by manual procedures for use by the model.

‘ Jiven the variations in methods of collection, storage, and reporting
of data by the individual agercies involved, a necessary first step was the
development of an offense matrix through which to organize all crime class-
ifications inte standard groups which could be used by JUSSIM. UCR classi-
fication was used as the basis for groupings although some groups consisted
of more than ope UCR type. For example, the District Court did not distin-
quish between aggravated and simple assault; thus a single category of as-
sault was used. Nor was there a distinction in the District Court data
between auto ftheft and larceny; thus a single category of larceny was used.
lurther inconsistencies existed between UCR classifications and corrections
data. Some additional combining was done because of the iow volume of of-
fenses of a particular type. The final number of groups established was 25
although the model can handle 30 groups. Further refinements of agency
data collection processes could provide more detail among crime fypes in the
future.

Having established a set of offense groups, data was collected based on
that set, a process which called for special programming in the case of
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automated data, or hand tallies whe

: n data was - i
rogramming was wot oo el not automated or when special

IiSheSO;;geh:aZanT?m UCRs was reorganized into the new crime types estab-
amount of nd tallied. Special programming which required a |imited
menual reorganization was used to generate District Court date

for the county. An additional i i
orovide dotention Tnoditions Program was used with District Court data to

Circuit Court data was not auto
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lied from attorney reports av
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and complete sentence, data for tThe periogs cov-
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output with line agencies +o assure that .
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APPENDIX. A CASE STUDY--ALLEGHENY COUNTY, PENNSYLVANIA*

The practical utility of the JUSSIM model can
perhaps best be demonstrated by citing an example of |
its implementation in a local CJS planning agency. |
Allegheny County is located in western Pennsylvania ]
and includes the city of Pittsburgh. The total pop- |
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ulation of the county is about 1,600,000. In 1969,
a Regional Planning Council was established there i
under the auspices of the Pennsylvania Governor's i
Justice Commission. This council was charged with

the responsibility of developing plans to improve

the CJS in Allegheny County (AC). The council itself
is composed of various officials from different parts
of the CJS and some "citizen members." There is also
a full-time professional planning staff.
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The JUSSIM model was applied to AC and the
county's CJS was described in a data file for the
JUSSIM computer program. The research involved col-

Bench
Trial
{4,562}
Guilty
Plez
{1,618}

61

Acquitted

lecting and refining the necessary data and exploring
various proposals for improving the county's CJS.
This discussion includes only a sample of the full
analyses provided to the planning council.

The Model of the AC-CJS

Dismissed
1,056

Ignored
834
Bill of
Indict-
(8,276)

PLEAS SUBSYSTEM
.

ment

P — .

COURT GF COMMON

I

Detained

A simplified flow diagram of the AC criminal
Justice system is presented in Figure 1. This chart == —— -
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the estimated annual flows through each processing
stage for the county.

The AC-CJS is made up of five major subsystems:
the police, the minor judiciary, the Court of Common
Pleas, adult correction, and the juvenile subsystem.

A unit of work typically enters the system in the
police subsystem in the form of an arrested indivi-
dual. After arrest, juveniles are referred to the
Juvenile Court and enter the juvenile subsystem while
adults are referred to hearings in the minor judiciary

subsystem.

A11 hearings in the minor judiciary subsystem
are conducted by magistrates. Those adults arrested
for minor summary offenses receive summary hearings
before a magistrate. At the summary hearing the
magistrate determines the guilt or innocence of the
defendent and sentences guilty offenders. Adults
charged with the more serious indictable offenses
are arraigned before a magistrate and bail and counsel
decisions are made. At a subsequent preliminary
hearing, the magistrate decides whether there is a
prima facie case against the defendant. The defen-
dant may be dismissed at this point or held for the
Court of Common Pleas.

If the defendant is held for court, a bill of
indictment is prepared and sent to the grand jury.
Indictments upheld by the grand jury are sent to the
court. Before trial the defendant is arraigned in
court where the charges may be dismissed (indictment
quashed or demurrer sustained) or the D.A. may choose
not to prosecute, If the case goes to trial the de-
fendant may plead guilty or elect to be tried by a

judge or jury.

Convicted offenders may be sentenced to proba-
tion or to a state institution. The persons in
institutions can then be paroled before completing
their sentences. If the conditions of probation or
parole are violated, the individual may be sent to
a state institution. When thz term of the sentence
is completed the convicted offender is unconditionally
released back into the community.

The juvenile subsystem is generally less formal
than the adult subsystem. Almost all cases referred
to Juvenile Court are first reviewed by a probation
officer. After this review, the probation officer
may deal nonpunitively with the case himself or hold
the case for a hearing in Juvenile Court. At the
hearing the judge can release the juvenile or refer
him to a correctional agency.
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Various data were needed tq uantify thi
tural descrﬂpt1on of the AC-CJS. these ¥nc?&§e§t€ﬁ§ flows
through each stage, the branching ratios, the workloads
the-resource availabilities, and the unit costs. These’
data were collected from a variety of different sources.

annuql reports, and budgets of the various a ieg
‘Lacking these sources, many of the officia]sgggg‘é$éloyees
of the system were able to supply reasonable estimates
These were the primary sources of data; the secondary '
sources included estimates from other jurisdictions? and

Table 1. SUMMARY OF DATA ON RESOURCES U
TILIZED IN THE
ALLEGHENY COUNTY CRIMINAL JUSTICE SYSTEM

Total Units

Available in Stageg

o | e

Resource Units Cost/Unit Resource Asgo/l\J;gfaﬁed Source of Data
County Detective Hours
County Patrolmen Hours s ;;g :';gg g' 3 !:rfmary
Pittsburgh Detective Hours 8.42 1'700 2 3 }rfmary
Pittsburgh Patrolmen Hours 7.61 1’700 3' ' Prfmary
District Magistrate Hours 16.47 ,542 4.6,7 8 Primary
Pittsburgh Police Magistrate Hours 55.38 542 6, 7’ 8’ ?eACondary
Detentjon Days 7.00 365 7' g' 13 Prfmarv
Com.mon Pleas Judge Days 860.50 211 1;-1'4 il
Pl:lbll.c Defender Days 118.00 2N 11-14 grlmary
Dfstr!ct Attorney Prosecutor Days 100.00 211 11-14 econdary
District Attorney Indictment Hours 13.11 1,610 910 :emndary
Grand‘Jury Hours 129.39 1,266 16 coondery
Behavior Clinic Days 387.00 230 ' pecondary
Pre-Sentence Investigation Days 62.82 230 _ rmary
County Probation Officer Years 69,00 35 1_5 Secondary
State Parole Officer Years 480.00 35 19 oconcary
State Institution Years 4,438.00 1 17,18 Se‘mndary
Juvenile intake Officer Days 76.67 230 20’ comary
Juvenile Judge Days 480.20 211 21 Sef:ondary
Juvenile Prosecution Days 76.37 115 21 oot
Juvenile Probation Officer Years 231.88 35 20,23 Secondary
Juvenile Detention Days 18.95 365 20’ 21 Se-condary
Juvenile institution Years 9,621.40 1 22' J E::rr::r;/
r

2. When primary data were not available for th
analysis of-Allegheny County, estimates from Los Ange?es
and Coqnec§1cut were often used. The Los Angeles in-
format1on 1S reported in Alfred Blumstein and Richard
Larson, "Models of a Total Criminal Justice System," in
§y§tems Approach and the City, M.D. Mesarovic and R.
Reisman, eds. (New York: American Elsevier, 1972).
pp. g09-51. The Connecticut data are found in Jacob
Be1k1n.and Alfred Blumstein, "Methodology for the
Analysis of Total Criminal Justice Systems," Urban
Systems Institute Working Paper, School of Urban and

?g?&ic Affairs, Carnegie-Mellon University, Pittsburgh,
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various combinations of primary and_segondary sources.
Table 1 summarizes much of this basic input data for
the resources in Allegheny County. Each resource is.
Tisted along with its unit cost and annual availability.
Wherever possible, the unit costs include the costs

of administration and backup personnel. The table

also indicates the processing stages where the re-
source is utlized and the source of the data.

Analysis of the AC-CJS

With this basic data on CJS operatioqs, the JUSSIM
model can be used to generate a quantitqt1ye dgscr1p-
tion of the present system. This description includes
the distributiori of system and subsystem'costs,_the de-
gree of flow penetration, and the resource require-
ments, thus providing the planning council with an
empirical basis for examining the operations of the
various agencies in the CJS.

For example, Table 2 shows the distrjbution of
the total adult system costs among the major subsys-
tems. As noted, the correction subsystem accounts for
almost_two-thirds (63.9 percent) of total adult CJS
costs.3 Depending on the crime type, the major cost

Table 2. DISTRIBUTION OF TOTAL ADULT COST AMONG THE
MAJOR SUBSYSTEMS FOR SELECTED CRIME TYPES

A

component can be police (e.g., auto theft), courts
(e.g., drunk driving), or correction, (e.g., robbery).
Table 2 also shows the large system costs associated
with robbery and burglary which account for one-third
of the total system cost.

The court subsystem in Allegheny County includes
the minor judiciary, detention, and the Court of
Common Pleas. A summary of the flows and costs of
this court subsystem is shown in Table 3. The first
column indicates the percentage of those arrestees
appearing at the minor judiciary who are subsequently
held for court for selected crime types. . In all cases
those not held for court are either disposed of at a
summary hearing or dismissed at the preliminary hearing.

Column 2 of Table 3 shows the input to the court
expressed as a percentage of the total arrests for
each selected crime type. These percentages indi-
cate the probability of penetrating to the Court of
Common Pleas after arrest, and they reflect the effect
of both the minor judiciary and the Juvenile Court in
limiting the flow of arrested individuals into the
Court of Common Pleas. It is clear that with the
exceptions of murder and narcotics cases, the majority
of arrested individuals never reach trial in the
Court of Common Pleas.

The remainder of the table presents the distri-

Parcent of Percent of Percent of

Total Adult TotalfAdult TotaIfAdult

Cost for Cost for Cost for

Police Court Correction Tntal Adult Cost
All Crime Types 14,3 21.7 63.9 $1 7,085,9084
Murder and Non-negligent Manslaughter 1.3 8.1 90.5 2,237,780.
Forcible Rape 5.8 22,5 71.6 386,5! 0.
Robbery 43 121 83.6 2,774,800.
Aggravated Assault 13.6 33.1 53.3 933,000,
Burglary 12.3 222 65.5 3,033,600,
Auto Theft 45,1 40.9 14.0 Zgg,ggg
Simple Assault 6.1 34.0 59.9 2 0,000.
Stolen Propearty 10.6 184 71.0 3: 8,600.
Commercial Vice 16,5 14.6 68.9 X o.
Narcotics 10.0 19.7 70.3 2,] 43,300,
Drunk Driving 3.0 70.9 26,7 :?;.;gg
Disorderty Conduct 31.0 56.2 12.8 s .

bution of total court costs among the magistrates,

detention, and the Court of Common Pleas.

The Court

of Common Pleas is the most expensive component of
this subsystem. Its costs are generally eight times

Table 3. FLOWS AND COSTS IN THE ADULT COURT
SUBSYSTEM FOR SELECTED CRIME TYPES

3. It should he noted that Table 2 represents the
distribution of only those system costs directly attribut-

able to criminal reports and arrests. For examp]e, ;he
police cost here includes only the cost of.dea11ng di-
rectly with specific crimes (e.g., responding to ca!1s,
making investigations and arrests). The cost of main-

taining patrols and providing other public services 1ike

traffic control are not included.
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Percent of | Percent of Percent of Total Court Costs
Cases at Arrestees
Magistrates' | Disposed of
Hearings in Cour: of Crwurt of
Held for Common Total Court Minor Common
Crime Type Court Pleas Cost Judiciary Datention Pleas
All Crime Types 22.7% 19.2% $3,712,600 8.0% 25.5% 66.5%
Murder and Non-negligent
Manslaughter 160.,0 100.0 182,300 4.7 47.1 48.2
Robbery 64.5 4.9 334,400 2.6 25.4 72.0
Nggravated Assault 39.8 399 308,600 5.7 129 81.4
Burglary 69.2 36.2 672,500 2.9 26.2 70,9
Larceny 315 140 279,100 4,2 29.8 66.0
Stolen Property 63.5 421 57,100 7.0 29.8 63.2
Weapons 55.3 48,1 45,000 8.0 26.9 65.1
Narcotics 64.2 55.7 421,800 6.8 12.9 80,3
Gambling 35.8 449 54,100 14.6 0.0 85.4
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the costs of the minor judiciary, even though the
magistrates handle more cases than the Court. De-
tention costs also constitute a sizable portion
(26 percent) of the total court cost.

Tables 4 and 5 illustrate the chances of pene-
trating to the correction subsystem after entering
the CJS. Table 4 presents the proportion of arrested
adults sentenced to probation or incarceration for
several representative crime types. The chances are
relatively high for the serious property crimes (.54
for robbery, .51 for burglary) and quite low for vice
crimes (e.g., .01 for gambling). Table 5 presents
the percentage of juveniles committed to a juvenile
correctional institution after referral to Juvenile
Court for several crime types. Surprisingly, the
probability of being institutionalized appears to be
highest for the strictly juvenile offenses of truancy
and ungovernable. behavior--perhaps because the court
often suppresses more serious charges so that the
juvenile will not have a record of criminal charges
against him. If this is the case, then the juvenile
is really being institutionalized for more serious
criminal acts, although formally charged with a minor
juvenile offense.

The data on the detention or bail status of
arrestees were also analyzed. They showed that the
probability of dismissal at the preliminary hearing

1. Those‘arrestees out on bail have both the
money and the time to secure counsel for their de-

fgnse, thereby increasing the probability of dis-
missal.

e 2. _ The police magistrates make a bail/deten-

‘on decision at the preliminary arraignment that
piaces in detention those arrestees who are more
11kg1y to have committed the crime and more Tikely
to Jump bail if it is made available to them.

3. Arrested persons who know they are guilty
are more likely to accept detention, with the expec-
tation of getting a credit on the sentence for the
time served in detention.

4 Therg 1§ a stigma associated with deten-
tion (whether it is caused by the arrestee's indi-
gence or his potential risk out on bail) that

. increases the probability that a magistrate will

held an individual for trial.

While the model does not suggest the reason
for the occurrence of this phenomenon, the process
of da?a collection and analysis reported here fosters
identification of this kind of phenomenon. The
explanation must be sought through a more detailed

analysis of individual cases.

is higher for arrestees on bail than for those held

in detention. Over all crime types, the probability
of dismissal for arrestees on bail is .521, while it
is only .356 for arrestees held in detention. There
are at least four hypotheses that could explain the

phenomenon:

Table 4, PROPORTION OF ARRESTED ADULTS SENTENCED TO PROBA-

TiON OR INCARCERATION FOR VARIOUS CRIME TYPES

Thjs type of descriptive analysis is often
the basis for new insights into the functioning
It also documents the extent of

of the system.

Table 5. INSTITUTIONALIZATION OF JUVENILES

FOR VARIOUS CRIME TYPES

Number of Percent of
Adults Arrested Adults
Sentenced {o Being Sentenced
Probation or to Probation or
Critie Type Adult Arrests incarceration incarceration
Murder and Non-negligent Manslaughter 86 58 67%
Robbery _ 464 249 54
Aggravated Assault o011 204 20
Burglary 1,103 560 51
Larceny 1,038 189 18
Stolen Property 373 88 24
Weapons 383 49 13
Narcotics 1,687 623 37
Gambling ) 774 8 1
All Others ' 25,413 945 4
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Number of Percent of
‘gg;:lﬂ.ﬁcj‘visgiles Ju.\t/ecngles Com- Juveniles Com-
Crime Type Juvenile Court mfsttitutgg:n mlstttl?ﬁ l?gﬂan

All Crime Types 8,263 530 8.4
Aggravated Assault 262 32 12:2
Burglary 823 61 7.4
Larceny 930 29 31
Auto Theft 789 96 12.2
Simple Assault 558 12 2.2
Vandalism 607 9 1.5
Narcotics 502 29 5‘8
Disorderly Conduct 1,156 12 1 :0
Runaway 637 38 6.0
Truancy 230 46 20.0
Ungovernable 533 102 19.1
All Others 1,237 65 5.3

155




known problems in system operations. In either
case the results of the analysis frequently suggest
changes that might improve the operations in gues-
tion. These changes can then be "tested" with the
JUSSIM model. By using the extensive data base and
the analytical methods provided in JUSSIM, planners
can anticipate and evaluate the indirect and sys-
tem-wide effects of any change and, with this kind
of information, can compare the merits of various
programs and make chojces among them.

The problem of bail reform has been selected
to demonstrate JUSSIM's usefulness as a planning
tool. 1In 1970, approximately 3,80C3 persons from
Allegheny County were detained for some period of
time, and another 9,000 were released on surety bond
after paying a premium to a bondsman. There are a
great many disadvantages associated with this bail

- ARRESTEES (15,648}

PRELIMINARY ARRAIGNMENT Y \

SURETYICASH BOND NOM/O.R, DETENTION
13,095) ' {2,616) (3,837}

PRELIMINARY HEARING

1 \ \

SURETY/ NOm/ DETEN-
CASH BOND O.R. TION
14,828} (890} (2,507}
HELD FOR COURT \ ‘ /
SURETY/ .?fJNEN
CASH BOND {8,276}
AWAITING NISPOSITION IN /
CQURT QF COMMON PLEAS ¥ % Y
| yd |
SURETY/ NOM/ |pETEN
CASH BOND O.R. TN
{5,403) {1,795} {0,078)
CONVICTED IN TRIALIN
COURT OF COMMON PLEAS ‘ " 1 ]
SuRLTY/ NON DETEJ-
CASH ROND an. TION
(2,000 82 (2871 l

e

Figure 2. ESTIMATED FLOW OF DEFENDANTS IN
ALLEGHENY COUNTY IN 1970

156

[N

The problem of bail reform has been selected
to demonstrate JUSSIM's usefulness as a planning
tool. In 1970, approximately 3,800 persons frem
Allegheny County were detained for some period of
time, and another 9,000 were released on surety bond
after paying a premium to a bondsman. There are a
great many disadvantages associated with this bail/
detention system. For those detained in jail these
include the Toss of liberty, the loss of one's in-
come and perhaps one's job, the disruption of family
1ife, and the stigma of guilt often associated with
being in jail; for those released on bail, there is
the cost of the.bond premium. While it is often
difficult to measure all the social costs associated
with these disadvantages, some of the economic costs
can be estimated. The JUSSIM flow and cost data
are particularly useful in this analysis.

Figure 2 is a graphic representation of the
estimated defendant flow from preliminary arraign-
ment to trial in Allegheny County. There are three
defendant statuses at each step in the process:

(1) released on surety or cash bond, (2) released

on nominal bond or own recognizance, or (3) detained.
At present there are four points where an arrested
individual can be released from detention: (1) at
the preliminary arraignment by posting bail or being
released on nominal bond, (2) at the preliminary
hearing through the dismissal of charges or release
on nominal bond or bail, (3) sometime before trial
by posting bail or on nominal bond after filing a
special petition to the court, and (4) after trial
through an acquittal.

O0f the 15,548 defendants at preliminary arraign-
ment, 16.8 percent (or 2,616) are released on nomi-
nal bond or their own recognizance (0.R.). 58.5
percent (or 9,095) are released on surety or cash
bond, and 24.7 percent (or 3,837) are held in de-
tention until their preliminary hearing. Only
8,276 of the original 15,548 defendants are held
for court after their preliminary hearing. Of
those held for court 30.3 percent (or 2,507) are
detained at Allegheny County Jail. 10.8 percent
(or 890) are released on nominal bond or 0.R. and
59.0 percent (or 4,879) are released on surety or
cash bond. This released population of 5,769 is
ultimately augmented by ancther 1,429 defendants
who are released from jail on nominal or surety
bond at some time before their disposition in the
Court of Common Pleas. This additional release
of defendants changes the defendant status at the
time of trial to 21.7 percent, 65.3 percent, and
13.0 percent on nominal bond, surety bond, and in
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detention, respectively. This means that of the
original 3,837 defendants detained by magistrates
after preliminary arraignment, 2,759 (or 71.90per-
cent) are Jater released either through the dis-
missal of charges or on some form of bond or recog-
nizance before trial. In addition, there are an
estimated 291 persons detained from the time of
preliminary arraignment right through trial in the
Court of Common Pleas who are subsequently acquitted
at trial.

If the current procedures for gaining informa-
tion about defendants were improved, many of the
defendants now released after spending some time in
detention could be released much earlier. This
earlier release of defendants would represent a
substantial reduction in the detention population
and in the costs of detention. These potentja]
savings in detention costs can be estimated from
the flow and cost data in the JUSSIM model. The
results are presented in Table 6.

If all the defendants currently released from
detention were released immediately after their pre-
Timinary arraignment, the annual detention popula-
tion would be reduced by almost 80 percent and the
savings in detention costs would be over $475,000.
It is, however, doubtful that even the best bail
release program would be able to select these 3,050
defendants from the 3,837 presently detained.
Nevertheless, a reasonably achievable bound on the
detention population after preliminary arraignment

Table 6. POTENTIAL DETENTION COST SAVING IF ALL
CURRENTLY RELEASED DEFENDANTS WERE
RELEASED AT PRELIMINARY ARRAIGNMENT

Average
Number of
Number of Detention Detention
. Defendants Days Par Cost Savings
Curreant Point of Release Released Detentioner {at $7.00 per Day)
a. Dismissed at Preliminary Hearing 1,330 6
b, Bailed Before Trial 1,429 30
¢, Acquitted in Trial 291 60
Total 3,050
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might be the current percentage of defendants in de-
tention at the time of trial--namely, 13 percent
(see Figure 2). This would decrease the present
detention population by 1.816 defendants. Aszuming
that these defendants come proportionately from the
three populations in Table 6, the resulting savings
in annual detention costs would be about $284,000.

The same flow data can also be used to estimate
the annual private expenditure on bail premiums. At
present a total of approximately 6,920 of the 9,619
defendants released on surety bond are subsequently
dismissed either at preliminary hearing or at trial

(e.g., indictment quashed, nolle prossed, or acquitted).

Using the district attorney's bail schedule we esti-
mated that these persons pay an average of $102 each
in nonrefunded bond premiums, or a total of $705,840
annually.4

Almost all of this private cost of release for
dismissed defendants can be avoided by changes in
the present bail procedure. There are essentially
two strategies 1ikely to affect the defendant expendi-
ture on bond premiums. Insuring the early discovery
of information about the defendants can increase the
number of defendants reieased on nominal bond or on
their own recognizance. The court could also imple-
ment a cash bond system where the defendant pays an
8 percent premium to the court, to be refunded {less
a small service charge) if he is dismissed. If he
is convicted, the premium goes toward the payment of
court costs. The combined private savings in bail
premiums and public savings in detention costs from
changes in the bail procedures would be almost
$1,050,000 annually.

The implementation of these bail reform strategies
would require additional manpower expenditures by the
court. Defendants must be interviewed to cbtain the
information needed to decide on their release on nom-
inal or cash bond. This information must then be

1 F & 1T A £
verified, Alsc, there must be some follow-up for

defendants released on nominal bond to assure their
appearance in court. This will include written noti-

fication and telephone contacts about court appearances.

4. The average premium of $102 per defendant
was estimated by taking 8 percent of the weighted
average of the current bail schedule established by
the D.A.'s office. '
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There are several alternative bail programs that
could be implemented. Among them is a program to ex-
tend the use of nominal bond. This program would
primarily affect indigent defendanrts. Alternatively,
a court-operated cash deposit system could be imple-
mented for those defendants presently eligible for
surety bond. And finally, the program to extend the
use of nominal bond could be combined with the court-
operated cashdeposit system. In addition to the re-
deeming social merits of these programs, each also
has some economic merits which can be explored with
the JUSSIM model.

The potential savings and costs associated with
each program can be determined from existing flow and
cost data with the anticipated workload data for the
programs. A typical bail-release program would require
at most the following average workloads for a bailable
defendant: .5 hours for interview, 1.0 hours for veri-
fication, and 1.5 hours for follow-up. It can also be
assumed that the annual cast for each new resource in
the bail program will be $12,500 and that each resource
is available 1,840 hours per year (230 days/year X 8
hours/day). When these assumptions are combined with
the present flow data, the expected annual cost of a
new program can be calculated.

Table 7 presents a comparison of the costs and
savings, both public and private, associated with each
of the three bail programs. The highest ratio of
total savings to costs is found for the court-operated
cash deposit system (alternative 2), although all the
savings here are private with no public savings. This
program would save the cost of nonrefunded bond pre-
miums for many defendants currently released on surety
bond. However, it would not aid those indigent de-
fendants who will still be unable to raise the cash
deposit required. The combined program (alternative 3)
has the dual advantage of affecting both indigent
defendants and those on surety bond while also having
the highest net total savings of any of the programs
($85G,500 compared to $354,500 and $537,000). This
information was made available to the planning council
to aid in its deliberations about bail reform in the
county. _
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Table 7. POTENTIAL SAVINGS AND PROGRAM COSTS
OF NEW BAIL RELEASE PROGRAMS

Defendants '
to be Potential Public
Program Defendants Affected interviewed | and Private Savings Expected Costs
. PROGRAM TO Earlier Release of Currently
AFFECT INDIGENTS Released Detentioners 2,759 $ 356,000
] {det. costs)
Detained through Trial 1,078 —-S)
Exteqded Nominal Bond to 40%
of Bailable Population at Arraignment| 11,711 211,000
TOTAL 16,648 $ 567,000. $212,500.
(for 17 resources)
. COURT-OPERATED Dismissed at Preliminary Hearin
CASH DEPOSIT SYS- or Trial Y ’ 6,920 $ 637,000
TEM FOR SURETY ’ T
DEFENDENTS Convicted 2,699 —
e — [
TOTAL 9,619 $ 637,000, $100,000.
{for 8 resources)
. SSL%I\;\DNI\IJ)OI\/X?@L Earliur Release of Currently
C Released Detentioners 2
DEPOSIT SYSTEM 1799 $w§§%83%
(262) 24,000
Detained through Tria! 1,078 -
Exteqded Nominal Bond to 40%
of Bailzbie Population at Arraignment 4,684 $ 211,000
Surgty Defendants Dismissed at
Preliminary Hearing or Tria! 5,129 472,000"
Convicted Surety Defendants 1,898 —
* for prem. costs TOTAL 15,548 $1,063,000, $212,500.
{for 17 resources)
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CHAPTER 14

DATA USE TOOLS AND TECHNIQUES AVAILABLE
TO CRIMINAL JUSTICE PROFESSIONALS

Ronald E. Crellin, George L. Farnsworth,
and Leo Schuerman

INTRODUCTION

The full potential of available data use tools and technologies,
particularly as they relate to small areas, has yet to be fully realized

by professionals working in criminal justice planning. The purpose of
this chapter is:

e To describe the available computer based tools and techniques
for processing, structuring, linking, analyzing and displaying
small area data (census tracts and specialized subcity administra-
tive districts).

e To provide a selected reference to these products so that potential
users have a useful guide to their accessibility and use.

GEOGRAPHY

Geography is an important element associated with most items of data.
Any official involved with the distribution of services, public or private,
must also be concerned with the distribution of the potentjal client popula-
tion in relation to the supply and demend for these services.

Having current and accurate data on a timely basis by appropriate
geographic areas is critical to the decisionmaking process. One of the
problems in obtaining comprehensive data profiies of geographic areas of
interest and cross tabulating administrative data with socio-economic data
from the census is the incompatibility of geographic areas for which data
is collected and reported.

In the criminal justice field in particular, it is critical to know
precisely at a point in time

e what happens
e to whom
e at what location

e with what impact
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and how this compares to what happened at some prior time and to predict
what is likely to occur at some future point in time. Only then can
effective decisions be made about what to do, what resources to provide,
and what combination of services to deliver.

National planners find access to national and state level data
relatively easy. Data at the substate jevel, and particularly at the
¢ity and subcity levels, is becoming increasingly important, however,
because of the need to distribute funds through county, regional, and
local agencies.

Regions for which census data are of interest may include:

¢ The nation
e A state

e Standard Metropolitan Statistical Area (SMSA): one of 243

geographic units in the nation, including the entire area in

and around a city that forms an integrated economic and social
system.
o A county (or in Lousiana a parish)

o Acity

e A census tract: small areas into which cities and their adjacent

areas have been .divided for statistical purposes

e A city block group: a region within a city that includes more than

one city block and forms a unit

e A city block: a well-defined rectangular or irregular piece of

Tand bounded by streets, roads, streams, railroad tracks or other

features

Other units of interest may include a school district or palice precinct.
Definitions of these and other related statistical units are contained in
the Glossary at the conclusion of this Chapter.

Although census data is aggregated to the census tract or block level,

local data is frequently aggregated to individual special purpose areas
such as health district, school district or police precinct. Such geo-

graphic disagreements cause problems for potential data users. Theoreti-
cally, data could be hand coded to any geographic areas the user requires.
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Practically, with the large volume of data %hat i

_ . planners are now require
to handle, computer processing is the best way that comparisons canqberlnd
done economically, efficiently and accurately.

To solve the problem of aggreo.tin i

' 0.ting data from different sources to
common geographic areas, the computer must know which addresses are in
which census tract, school district or police precinct.

Just as decisionmakers need maps to do manual geographic analysis,

the computer needs a computer-read 2 10t
et p eadable map to perform these operations

DUAL INDEPENDENT MAPS ENCODING (DIME) FILE

Computer-readable maps are already available for over 200 Standard

Metropolitan Statistical Areas (SMSA' !
needed are: (SMSA's) throughout the country. What is

@ Computers
¢ Computer Programs
® Resources
o Trained Manpower

plus an understanding of how to apply this . o
justice planning. PPy new techriology to criminal

Computers are accessible to most public agencies, either inh
throqgh remote terminals. Computer programs age available in tLe°;3§1?2
dom§1n. Resources can be obtained from various sources for sound
projects. Trained inanpower with the nezessary combination of skills and
experience is difficult to find, at the Tocal level.

The underpinning that allowed the develo :

‘ ' pment of the DIME technolo
is a computerized street map called a Geographic Base File (GBF)/DIME »
(Dual Indepgndent Map Encoding) file. Auxiliary computer programs match
addresses with areas such as census tracts identified in the DIME file.

DIME files have been created for more than 200 SMSA's. A 1ist of
rile > . ot
these SMSA's is found in the appendix at end of this Chapter.

To ald potential users of these data products and technologies in
the solution of service delivery problems in the criminal justice field
the following section will include a brief description of the computer ’
programs for sorting, structuring, linking and displaying data from a
variety of sources. -
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The GBF/DIME-File can be a useful tool for local governments and
ather oprganizations concerned with small area data. This reference file,
developed by the Census fureau, provides a means to efficiently relfate
tocal data to census data or to other local data through address informa-
AR ‘ :

GLF/DIME stands for Geographiic Base File/Dual Independent Map

Lncoding and refers to the computerized files created by the DIME process,

This approach combines address information with information cutficient
and necessary to describe the urban street network. By considering

gach street as a series of lines and each intersection as a node, the
entire region covered by the file can be viewed as a series of inter-
rels ved nodes, 1ines and enclosed areas. Other features, such as streams
or jurisdiction boundaries, may also be defined in terms of segments and
nodes. -

In creating a GBF/DIME-File, each distinctive element represented on
a map is examined and, at points where streets or other features inter-
sect, end, or curve sharply, a node number is assigned, as seen in
Figure 1. ‘

Ao Blovde wog poand o thie toape where stree 5 {or other

S e whan bagne Y b repareystitedd anterses 1, pnd,

o ST iy e

Figure 1, NUMBERING THE NODES

For each segment of a street (i.e., the length between two nodes)
the DIME file contains the following information: The "from" node, the
“to" node, the street type (e.g. avenue, drive, way, gtc.) the address
range on the right-hand side of the street and the address range on the
laft-hand side.
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Moreover, each block and census tract is uni
e , niquely numbered.
geographic areas (on the left- and right-hand sidgs o% the stieet 12§§e

ment bei i ; )
i eing defined) are also included for each record in the GBF/DIME-

_ Figure 2 shows some of the information contai i '
File for the 100 block of AtTantic Avense. o " e CBF/DINE-

For each street segment
a DIME Record contains:

From Node 123 g \ \/<"
To Node 124 <§§> o2 pﬂeﬁﬁ
Street Name Atlantic > e

Street Type Avenue
Left Addresses 101-199

]

O
LN§‘ QR

»(
Right Addresses 100-198 O 3
Left Block 38
Left Tract -9 -~ \!‘”’3 L

O .
Right Block 31 \° @ )
Right Tract 9 /\ \

Figure 2. INFORMATION FOR 100 BLOCK OF ATLANTIC AVENUE

The term DIME then refers to the fact that the basic file i
) . . ; sic file is
created by coding two independent matrices: a) the nodes at the end of

Egitline segments and, b) the areas enclosed by the nodes and Tine seg-

The computer constructs these two inde i
_ pendent networks--one of
boundaries and one of areas--and matches them (Figure 3) e

LINE
BOUNDARY

AREA

Figure 3. MATCHED NETWORKS OF LIN‘E‘ BOUNDAR)ES AND AREAS

This will ensure that the resultant network is completel ;
and all the land is accounted for. ' pletely represented

Once a map is digitizeds the computer can use this information to
plot a complete replica of .the source map.
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Dime Applications

DIME, which grew out of the research efforts of the Census Bureau,
has been found to have applications for local users as weli. State and
Tocal governments, and private data users have discovered that the GBF/
DIME-File could be used for geocoding and integrating their own files
and records. Moreover, local data could be ei¥ficiently related to census
data at various geographic levels aad information could be easily
retrieved by the computer.

DIME has been used by local agencies in determing the best location
for child day-care centers, in restructuring police beats, in implementing
carpool programs, in designing school bus routes. Numerous applications
of DIME technology have also been reported by specialists in transportation,
public health, urban and regional planning, law enforcement and criminal
justice communizations, marketing, social welfare, political administration
and other fields.

Available Computer Programs

Many computer programs for use with DIME were developed by the
Bureau g¥ thepCensug. gHowever, the Program for Data Research (PDR), of The
Social Science Research Institute at the University of Southern
california continues program maintenance and documentation and makes
programs available and provides assistance to interested users. A list
of these programs and their applications follows:

ADMATCH ADMATCH is a computer program package designed for uses in
assigning geographic codes to local records using a DIME,
ACG, or similar geographic base file. The system includes
a preprocessor, which standardizes street addresses subject
to variability, and a matcher, which Tinks geographic base
files to local data files. ADMATCH is used for address
related geocoding. This involves adding coordinates, census
designations, or local geographic codes to local data files
containing house addrésses.

The ADMATCH systems, both 0S and DOS were written in IBM
System/360 Assembler Language and are intended for users
of IBM System/360 computers. The ADMATCH/OS system is
still available but has largely been superceded by
ZIPSTAN/UNIMATCH Tisted below.

A COBOL version of ADMATCH, while not prepared by PDR

staff, is available but 15 somewhat less efficient than
the ALCiversions.
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C-MAP

CARPOL

CATS

CENS-
LCT

COIN

C-MAP is a relatively simple program written in Basic FORTRAN
for producing choropleth maps. Input is via control cards
plus a scan-line file which may be hand coded or automatically
generated from DIME files using the DACS and SCANGEN programs.
C-MAP produces maps up to § printer sheets in width and any
desired Tength. While not containing all of the options of
SYMAP, it is much more efficient both in terms of core
utilization and machine time.

The CARPOL computer program is designed as a large-scale
approach to automated carpeoling. The program generates
lists of potential fellow-riders from which a candidate can
create his carpool group.
The program has a primary search radius based on geographic
areas and a secondary search based on non-geographic criteria
such as common workdays, hours, and driver/rider specifica-
tions. While developed for use with the DIME geographic

base file, geographic units other than census tracts - zip-
codes, traffic zones, telephone exchange areas - may be used.

CARPOL s avai]ab]e.in FORTRAN IV and can be run on most
computers. i » _

The CATS program allows users to generate reports from the
First Count Summary Tape. The system provides for data
record selection, item selection, aggregation, data manipula-
tion, and bar chart generation.

The CATS program i: written in COBOL‘and can be run on any
machine with a suitable COBOL compiler.

This program searches a Census Summary Tape and extracts
records for a geographic-coded area as specified by .the user.
Up to five copies can be made of a new tape and the user may
specify a different block size for each copy.

The CENSLCT program is written in ANSI COBOL and will run on
any computer having a suitable COBOL compiler.

The COIN program will add geographic (x/y) coordinates

to a DIME file. These coordinates must be present if the
DIME file is to be used for caiculating areas or locating
centroids of user-specified areas contained in a DIME file.
In addition, coordinates are essential for network analysis
and almost all types of computer mapping.

The COIN program is written in FORTRAN for an IBM System/360
computer.
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CRAM

DACS

DCODE

DIME

Basically, CRAM is a generalized system for determining the
service area for a set of facility locations. In its most
general form, service areas are constrained by facility
capacities, and travel times.

The system uses a DIME file as its network base and in
addition requiries demand and facility capacity inputs.

It is anticipated that the full CRAM system will consist
of five (5) separate FORTRAN programs and two standard
sort passes.

The DACS‘program'is a flexible computer program for computing
areas and centroids of user-specified blocks, census tracts

~or other areas defined in.a DIME file. For example, centroid

locations are required for input to GRIDS and some other
computer mapping packages. Options have been programmed to
generate SYMAP A-OUTLINES adjacency listings, and areas in
acres, square feet or square miles. (Alsc see the description
of the SCANGEN program and the C-MAP program. )

DACS fs written in FORTRAN IV.

The DCODE program adds special local area codes to the DIME
file. These special local areas may be regions or districts
not standard to the DIME file that are desired for geographic
coding and mapping. The program reads a user-prepared
dictionary and the input DIME file and writes a new copy of
the file with codes included. In addition, its edit pro-
cedure checks for coding errors in the input dictionary.

The DCODE program is written in FORTRAN and will run an any
computer with a suitable FORTRAN compiler.

The DIME - File Creation and Editing Package was designed for
any c¢ity or rural area who wish to create their own DIME
file.

The package is divided into two major sections. The first
section deals primarily with the clerical procedures for the
initial DIME file creation. The second section describes
the computer programs used in converting and editing the
manually encoded data to a master file for machine use.

The computer programs provide the capability for creating

an automated DIME file, topological editing, address
editing, and inserting corrections. In addition, digitizing
instructions and a coordinate insertion computer program
are included.
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DIME -

con't.

DUPE-
PAL

-FIRST

COUNT
REPGRT-
ER

FOUR-
USE

The topological and address editing com .
puter programs ma
also be used by SMSA's to edit standard censug f?]es. d

The three basic programs which make up the DIME - File

Creation and Editing Package were written
IBM System/360 computer. in FORTRAN for an

pUPEPAL, written in FORTRAN IV, contains two programs.

DUPENODES lists by census tract the node/maps i
> which occu
a DIME f11e and flags all detected dup]icatg nodes. o

4$?%Sgéneratesadjacency lists for an area code from'a DIME -
le. '

The FIRST COUNT REPORTER is a series of three (3) programs

designed to produce information from '
Summary Tapes. ' the First Count Census

1) Reporter

First Count Reporter is a program designed
a standardized report from the F?rs%‘Count ngmar;nggggece
Input may be.a Summary Tape or a CENSLOT-produced tape. Data
may pe.organlzed by standard geographic codes or by
specifically defined areas. If special area codes are used
the CODER program must rewrite the input tape. ‘ ’

2) Coder

Local area codes may be added to each record on a
conv?rted tqu making it possible to organize data to the
user’'s specifications for the final report. Local areas
must be defined in terms of Census areas.

3) TCP (Tape Conversion Program)

The Tape Conversion Program converts the Cencus B '
' . Cenc ureau's
standard First Count Tape from character to binary format.

The First Count Reporter programs are written in FORTRAN.

They.can be run on any computer having a suitable FORTRAN
compiler.

de PDR sti;f pas developed a system of proyrams for
cessing the Fourth Count Summary tapes. >

are desjgned to handle Files A, Byandpc, bolgeigrpgﬁgrams
population and housing counts. Each program is intended to
perform a specific set of tasks that result in an output
file that can stand alene or serve as input into another
program. The aim of the prugram is to reduce data handling

173




GRIDS

INDEX-
- ER

SCAN-
GEN

SECS

TALLY

ms encountered by the general user in the.extract1on
g?og;ia from the Census Fourth Count of popu]at1on and “
housing. The basic design of the program is user orjented.
The production is a set of programs centered grounq_the .
FORTRAN IV Tlanguage with one program written in ANSI COBOL.
By building a set of limited task programs, the need for
a large capacity computer is reduced.

i ' RRSL
Included in the FOURUSE Package are the CENSLCT 4, VA
VARSLCT 4, Driver 4, Reporter 4 and Coder 4, COMPACT 4,

and CATS 4 programs.

RIDS is a generalized computer graphics system for.users

gf almost agy computer system. It w11]_produce various. .
types of printer maps using a large variety of files quickly
and easily. The objective is to enab1¢ the.non—programmer
to produce simple maps quickly and easily with 11tt1g
preparation. At the same time, the program can prov1d§
complex mapping capabilities for the more sophisticate
users .

GRIDS is written in ANSI FORTRAN IV and w111-run on any
computer system with a suitab]e_FORTRAN compiler regardless
of computer word size or operating system.

| i i i ich creates
INDEXER is a program written in FORTRAN v whic -

and prints statistical indices using a s1mp]g series of
commands, requiring no knowledge of programming by the
user.

. . . .  aned
SCANGEN is written in standard FORTRAN IV and -is designe

to a]]gw a user to convert a SYMAP A-CONFORMOLINE deck
(either clerically prepared or output from the DACS program)
into a scanlines file as input to C-MAP.

is a program designed to detect errors in the
3§g?tizingponglME files. A1} pogsib]e pairs of segments
within each census tract are examined to determ1n¢
whether intersections occur. Intersections con§t1tqte
errors since the DIME fiie segments are, by definition,
cannected only at their node point.

z i i i I COG i1l run on
The ZECS program is written in AN§1 CO50L qnd wi
any computer with a standard compiler. This program has
recently been enhanced to product a scaled map of nodes
and coordinate locations as an aid to error detection.

TALLY is a generalized computer program written in FORTRAN

IV which creates geographic summary records from any
administrative cr other data file.
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TIDE

- UNI-

MATCH

UpP-
DIME

TIDE stands for Terminal Interactive DIME Environment

and consists of series of computer programs designed to
allow those who wish to gain an understanding of DIME

~ technology "hands-on" interactive computer instruction in

how to create, edit and utilize DIME files for probiem solv-
ing.

. TIDE is written largely in FORTRAN IV with selected

interactive extensions.

UN;MATCH is an advanced generalized record Tinkage system
which will perform most geocoding applications including

simulation of ADMATCH and an improved address matching
algorithm.

‘UNIMATCH has many matching capabilities not available in
ADMATCH such as the ability to handle building names,
street intersections and non-address matching. Data
files containing statistical information of any type can
be linked, as Tong as a common information structure be-
tween the files can be identified and isolated. -

UNIMATCH consists of three Separate programs, a compiler,
an assembler and an executor., The UNIMATCH system also
provides utility functions such as field conversion,
dictionary searches, record imputation, etc.

The system enables a user to define his own procedure for
matching two files having one or more identifiers in common.
In addition, the updating of a file and field conversion
Operations can be performed.

UNIMATCH is written in IBM 360 Assembly Language.

UPDIME is a system for correcting, extending and updating
DIME files. The system also has the capability for

.. editing. It consists of a computer program and is supported

by a set of independent publications which are used in up-
dating the Metropolitan Map Series. The system uses coding
transaction cards which reflect those geographic changes
that are to be used as data input to the UPDIME program.
While requiring a larger machine capacity than the Census
Bureau's CUE program, UPDIME performs topological and other
edits on the results of the supplied corrections and
provides faster turn around time and better error detection.

The UPDIME program can be used to keep DIME files current
as changes in the urban geography occur continually. These
changes include the addition of streets and boundary Tine
changes.

UPDIME 1is written in FORTRAN 1V.
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i impre igned system for
- PSTAN is an improved and rgdes1gne
ZI?AN iizidardizing addresses, des1gped to replace %2e(ci2:§225
> ADMATCH preprocessor for use with UNIMATCH.t tjgddress
a standardized match key from unformatted_s ree address
fié?ds. It is also useful as a general file copying

reformatting utility program.

ZIPSTAN is written in IBM 360 Assembly Language.

The staff of PDR is currently working on an intefgqgiviaszzgiTaZ%t
ith DIME files. This system w111'1nc1ude the a?1é;t% AR
ZZ?gﬂand update the files, as well as integrate loca ,

file structure.

SMALL AREA DATA USE PRODUCTS: DOCUMENTATION AND COMPUTER
PROGRAM PACKAGES

*
Qpcuments

Census Use Study Report Series

e o
This report series documents the activities and results of the N

Haven Census Use Study.

DOCiNO'Genera1 Description. March 1970, 26pp. An overview of the

development and operations of the New Haven Census Use Study.

‘ t on the mapping
puter Mapping. August 1969, 44pp. A repor .
- %%m02§2:s and local data using several computer mapping

techniques.

3. Data Tabulation Activities. March 1970,_23pp: A_Sggozg ?gca]
" Ihe contents and uses of special tabulations provi d b taut.
agencies from the 1967 special census of New Haven,

4 THe DIME Geocoding System. Ju]y.}970, 46pp. A r?pg:ﬁ og 52?
. development of the DIME geographic base file, 1ncfuthegfﬂe -
scription of the file and the edit system, uses O

methods for creating a DIME file.

i i 92pp. A de-
5 f Local Agencies. April 1970,
> zziipiqgiriit: Zeries oF surveys undertaken to explore the needs

of iocal agencies for small-area data.

sample survey taken to augment data from the spic1g% ;:;?%;
of New Haven with information on various elements

health.

Family Health Survey. September 1969, 41pp. A report on a

e

1 .
‘ *The pubiications described are obtainable from the U.S. Census
| Bureau in Washington, D.C. 20233
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10.

11.

12.

14.

Health Information System. October 1969, 67pp. This report
documents the development of a maternal and child health care
information system utilizing census and local data.

Data Uses in Health Planning. June 1970, 48pp. This report
outlines the uses of data in health planning based on the
general research conducted at the Census Use Study.

Data Uses in Urban Planning. February 1970, 28pp. A description

of the general findings of the Census Use Study as they apply to
the field of urban planning. :

Data Uses in School Administration. April 1970, 30pp. A
report describing the uses of data in school administration based

upon activities conducted at the-Census Use Study with local
school administrators.

Area Travel Survey. September 1970, 43pp. A description of
a sample survey conducted to augment the New Haven special census
data with basic data for use in transportation planning.

Health Information System II. March 1971, 306pp. A subple-
mentary report on the development and implementation of a

. computer-based health information system including materials,

documentation, methodology and analysis.

Geocoding with ADMATCH - A Los Angeles Experience. January 1971,
23pp. A report describing the use of ADMATCH with a variety of

local geographic base files such as ACG, DIME, and street tract
indexes.

General Publications Series

These publications document the projects anac activies of the Census Use
Study in a number of fields of small-area data applications.

A Geographic Base File for Urban Data Systems. May 1969, 24pp.
(Reprinted with permission of System Development Corporation).
A description of the Dual Independent Map Encoding approach

to the creation of a geographic base file.

Unified Statistical Evaluation Study - Report No. 2. (Preliminary).
October 1972, 35pp. This report presents graphic illustrations

of selected socioeconomic characteristics of Marion County,

Indiana, taken from the Census Fourth Count Summary tape.

Handbeok for Manpower Planners - Part I. September 1973.

102pp. A publication designed to assist manpower planners in
the use of data from the 1970 Decennial Census.
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Handbook for Manpower Planners - Part II. November 1974.

This publication presents published and non-published sources
nf manpower data and suggests data applications to the field
of human resource planning.

The First International DIME Colloguium: Conference Procesdings.

May 1973, 115pp. This report presents the conference proceed-
ings of the First International DIME Colloquium, held in
Washington, D.C., August 27-29, 1972.

DIME Workshops: An interim Report. May 1973, 126 pp. A
description of the DIME (Dual Independent Map Encoding)
Workshops designed to assist local personnel in the use of
the Census Bureau's GBF/DIME files and related computer
techniques for small-area data analysis.

Data Uses in the Private Sector: Proceedings of the Executive
Seminar. March 1973, 120pp. Included in this publication

on the proceedings of the first executive seminar are reports
dealing with the application of the DIME and small-area data
technology to such areas as site selection, marketing, and trade

area analysis :

The Uses of GBF/DIME. September 1974, 170pp. A compendium of
GBF/DIME applications to such fields as education, health,
human resources, public safety and transportation, as docu-
mented by users throughout the country.

Data - Information - Decision: The Indianapolis Experience.
October 1974. This illustrated publication documents the
use of census data by decisionmakers in Indianapolis.

Technology Made Easy Series

This series of publications is designed to present complex, technical
matarial and concepts in a form that can be readily understood by the

local user.

1.
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ADMATCH Adventures. A non-technical, illustrated explianation
of the ADMATCH computer program, which assigns geographic
codes to data records containing address information.

CARPOL: An Overview. This simplified and illustrated version
o7 the CARPOL computer program provides the non-technical
administrator or carpooler with an introduction to the pro-
gram and the technology behind it.

Day Care Center. An illustrated description of a system de-
signed to provide information to assist administrators in
allocating resources for social services.

DIME Comi and Stories. A cartoon explanation of the usefulness
of DIME and the basis of Dual Independezt Map Encoding.

Southern California Regional Information Study ;

(SCRIS) Report Series (Selected)

This series deals with essential conce
. ‘ sen cepts and components of a
%Efogmat1on system. SCRIS. originally established as g joint effor?oggrn
t e greau of the Census and the County of Los Angeles, has attempted to
ranstfer the experience gained in New Haven to a larger urban area.

1.

10.

Computer Graphics. A joint study of SCRIS

City P]annjng Department, Januaryy]970, 22pp?ndAﬁh§xg;;12ng$]es
the effe§t1v¢ use of a gwographic base file for referencing data
the application of ADMATCH for organizing data, and the |
use of the computer as a device for displaying information.

ACG/DIME Updating System: A First Look. March 1970, 26pp.

_A description of the inicia] thinking on a fundamental work

item in the SCRIS Program, the development of ucdate and

\

maintenance procedures for the geographic base file.

ACG/DIME Updatjng System: An Interim Report. October 1970
55pp. An amplification of report N¢. 2 describing a proposéd
§ystem_and p]aps for updating the Los Angeles ACG/DIME file
1nc1ud1pg mapping and clerical procedures as well as computer
processing of update transactijons. ‘

ACG/DIME Updatjng System: The Long Beach Experience. October
1971, 68pp. Tne.report contains extensive descriptions of
Erocedures covering the mapping, clerical coding, recordkeeping,
Engcﬁo$p$ter Erggesi1ng actually used for a portion of the Long
] 1le. Ltstimates of time, space, and i

alag prasenter ‘ p cost requirements are

southern California Regional Information Stud Research :

1970:1971. December 1971, 88pp.  This reportypresents aNgSSf.

pendium of Research Notes describing programs and projects of

SCRIS.. It contains both descriptions and full operating in-

struct1on§ for thg use of a large number of programs including:

(1) Coordinate Edit Program; (2) DIME-ADMATCH Record Conversion

ProgrammDARC;‘(3) ACG-ADMATCH Record Conversion Program-AARC:

(4) DIME Dictionary Coding Program-DCODE; (5) Coordinate ’

Insert1on‘P(ogram—COIN: (6) Shortest Path Program; (7) DIME

Area Centroid §ystem-DACS; (8) Census Summary Tape Seiector

SEQS%CZ;](z} F1§sttCongy Repor?er; (10) Columnar Aggregation
abuiation System-CATS; 911) Report on -Digitizing;

(12) CRIDS Catalogued Procedure. P 1est of Hand-Digitizing;
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Social and Health Indicators System Reports

The purpose of the Social and Health Indicators System, originally
sponsored by the Office of Economic Opportunity (OEU) and now supported
by the Department of Health, Education and Welfare, Health Resources
Administration, is to provide a mechanism for monitoring the health status
and social and economic well-beinig of populations receiving (or eligible
to receive) health and social services in a given area. ‘

The reports, in general, detail each of the three stages of the
program:

Stage I: The initial phase of the program determines whether
relevant and accurate data is readily available in
adequate detail, timeliness, and appropriate (small- W
area) geographic level for the selected sites. o

Stage 1II: Data is reconstructed on an annual basis for the
1965-1970 period and yields an historical data
base to serve as the foundation for a social and
health indicators system. :

Stage III: The final report phase of the program involves
refinement, supplement and extension of the
1965-1970 data base and the selection of key
social and health indicators.

The following reports have been issued:

Atlanta: Part I, April 1974, 61pp.

Atlanta: Part II, October 1973, 212pp.

Los Angeles, June 1973, 320 pp.

Mound Bayou, M1ss1ss1pp1 Part I, June 1972, 65pp.

Mound Bayou, Mississippi: Part II, June 1972, 282pp.
Phoenix: Part I, October 1973, 59pp.

oUW -

Computer Program Manuals

1. DOS ADMATCH: An Address Matching System. A computer program
package designed for use in assigning geographic codes to local -
records using a DIME or similar geographic base file. it includes g
a users' manual and computer programs (written in IBM 250 B
Assembly language).

2. 0S ADMATCH: An Address Matching System. A new version of the DOS:*%
programs specifically redesigned for more rapid processing of
1arge files on medium-size and large computers. It includes a

users' manual and computer programs (written in IBM 360 Assembly
language).
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Social and Health Indicators System Reports

i i System, originally
The purpose of the Social and Health In@1cators
sponsdézdpbypthe Office of Economic Opporﬁua1%¥ (OEOA :?2hnggsgzggg;ted
i elfare, He
by the Department of Health, Education and 2 ohea | th ResOUrCes i
inistration, is to provide a mechanism for‘mon1 g NS

2ﬁ§12;i$;] and economic well-being of pqpu]atyons receiving (or eligible
to receive) health and social services in a given area.

The reports, in general, detail each of the three stages of the
program:

initi r'mi hether
:  The initial phase of the program dgterm1ngs wheth
Srage relevant and accurate data is readily av§1]ab1? 1n]
adequate detail, timeliness, and appropriate (small-
area) geographic level for the selected sites.

i is for the
I: Data is reconstructed on an annuql ba§1s
vage 1965-1970 period and yields an historical data
base to serve as the foundation for a social and
health indicators system.

: The final report phase of the program involves
>rage 1 refinement, supplement and extension of the
1965-1970 data base and the selection of Kgy
social and health indicators.

The following reports have been issued:

Atlanta: Part I, April 1974, 61pp;

Atlanta: Part II, October 1973, 212pp.

Los Angeles, dJune 1973, 320 pp.

Mound Bayou, Mississippi: Part I, June 1972, 65ppé
Mound Bayou, Mississippi: Part II, June 1972, 282pp.
Phoenix: Part I, October 1973, 59pp.

o wWwpo —

Computer Program Manuals

' i . A computer program
. DOS ADMATCH: An Address Matching System | '
] package designed for use in assigning geographic qodes to !OC?]des
records using a DIMt or similar geographic base.f1je. ég inclu
a users' manual and computer programs (written in IBM 3
Assembly language).

i ersion of the DOS
. 0OS ADMATCH: An Address Matching System. A new version
: grograms specifically redesigned for more rapid procgss;ng of
large files on medium-size and large computerg. It includes g]
users' manual and computer programs (written in IBM 360 Assembly

language). :
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GRIDS: A Computer Mapping System. A Computer program package for
use on both small- and large-scale computers. Within a grid
pattern structuyre it produces density, shading and value maps.

It jnc]udes a users' manual and computer programs (written in:
Basic Fortran Iy). :

DIME: A Qeographicrsase File System. A computer prograh package
for‘qreaﬁzng a DIME Geographic base file, It includes clerical
instructions, a computer manual and programs (written in Basic

CARPOL. A7§omputer program package for large-scale carpooling
using DIME technology. It is designed to present applicants with
lists of potential carpoolers who 1jve nearby and work ‘similar

shifts.  Its documentation is accompanied by administrative sugges-~

tions for executives‘and technical data for staff members not
famiTiar with computer technology. It includes a users' manual and
computer program (written in:Basic Fortran IV).

UNIMATCH 1: A Record Linkage System. A computer program prackage
files. It has the capability of handling

building names, street intersections and non-address matching., It

includes a users' manual and computer program (written in IBM Assembly

4.
Fortran v).
5.
6.
for matching data
Tanguage).
GLOSSARY
BLOCKS:

Blocks are usually well-defined rectangular pieces of land,
bounded by streets or roads. However, they may be irregular +n
shape or partially bounded by railroad tracks, streams, or other
features. Blocks may not cross other boundaries such as city
Timits. Statistics for blacks are tabulated for alj cities of
50,000 or more and for the urbanized areas of these cities. 1In
addition, the Bureau also collected and tabulated data for

blocks on a contractual basis in over 900 areas outside urbanized
areas. A list of these contract block areas is available upon
request from the Census Bureau.

BLOCK GROUPS: A Block group is a combinatijon of contiguous city blocks

and generally has a poputation of about 1,000. They are sub-
divisions of census tracts and are defined without regard to

the boundaries of political or administrative areas, such as
cities or minor civil divisions. When a block group straddles
oné or more of these boundaries, data for those parts in
different areas are tabulated separately. For the purpose of
providing small-area census data, block groups are the equivalent
of enumeration districts in the built-up portions of the 145
largest SMSA's. :




CENSUS COUNTY'DIVISIONS‘(EED'S): These are statistical sub-

divisions of counties in 21 States where minor civil divisions
were not suitable for presenting census data. In these States
the MDC's are either too small, have Tost nearly all meaning
locally, or have frequent boundary changes. Over 7,000 CCD's have
been established as relatively permanent statistical areas

by the Bureau of the Census in cooperation with State and
Tocal groups. The States containing CCD's are: Alabama,
Arizona, California, Colorado, Delaware, Florida, Georgia,
Hawaii, Idaho, Kentucky, Montana, New Mexico, North Dakota,
Okiahoma, Oregon, South Carolina, Tennessee, Texas, Utah,
Washington and Wyoming. :

CENSUS TRACTS: Tracts are statistical subdivisions of SMSA's and a

Timited number of areas outside of SMSA's. Tract boundaries

are determined by & local committee and approved by the Bureau

of the Census; they conform to county lines. ~ Tracts are generaily
designed o be relatively homogeneous with respect to poputa-
tion characteristics, economic status and living conditions.

The average tract has about 4,000 to 5,000 residents. For the
1970 census all SMSA's that were recognized at the time of

the census were completely tracted. Over 100 counties, cities,
or parts of counties outside SMSA'§ are also tracted.

CENTRAL BUSINESS DISTRICT "(CBD): This Census Bureau, term refers to an

COMPLETE

area of very high land valuation; characterized by a high concen-
tration of retajl businesses, cffices, theaters, hotels, and
service businesses and high traffic flow. CBD boundaries are
defined in terms of existing census tract lines. (BD's are
located in cities with 100,000 or more population.

COUNT OR 1@G«PE§CENT DATA: This census férmino]ogy refers to

items of information collected for everyindividual and housing

unit at the time of the census. &

COUNTIES: Counties are tﬁé primary political and administrative

COUNTS:

divisions of the'States. The only major. exceptions are in
Louisiana where the divisions are called: parishes, and in
Alaska where 20 census divisions have been created as county
equivalents. There are a number of cities which are inde-
pendent of any county organization and, because they consti-
tute primary divisions within their states, are accorded the
same treatment as the county units in the preparation of .
census tabulations. NOTE: The District of. Columbia and ‘the
independent cities within the States of Maryland, Missouri,
Nevada and Virginia are all identified as county equivalents.

First-Sixth: The terms used by the Census Bureau to identify

sets of 1870 Census data summaries on ‘computer tape for certain
kinds of geographic areas. Numbering refers to the order in
which the data séts were released. : &
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DUAL _INDEPENDENT MAP ENCODING (

ENUMERAT ION | (ED'
U TION DISTRICTS (ED s): These are smali areas d

GEOGRAPHIC BASE FILE (GBF): & description of the
MINOR CIVIL DIVISIONS (MCD's): These are the

PLACES:

: DIME): The GBF/DIME file i i
represent | E i :
Itpigsgggéggig?g features numerically for progegzi:gsgstsg for,
segment is a or{“i file of segmentirecords where a tygicanuﬁer'
or CjVT]“bOUHSariggn'ogtg itreet defined by intersecting streets
features, railroad tracks. 4ipinctCs,MaY be defined for naturg}

> cks, Jurisdic#s . _
The basic featyure of 5 DIMEJ??%;dggt%on boundaries and the 13

and block (area bg

‘i',"',.s
hat each node (inter A=
{<] i - X S y
"Dual Independent”u?iggrsytgeggen;s):ﬂs uniquely idéntiffes?tjg”}
1n the network is descrs yMe §§§a§hat each boundary segment

Sggqsgiybggcgs to the right and Jeft U

imbered, the computer can then o :

ﬂgtfarks and match them to ireirs thehggi:g?itruc§ two independent
presented and all Jand accounted for, ¢ 3 Jetwork i

. Spatial j ion g
file by assigning ; Information is

geographic coordinates to each

Bureau, which have an average population of aggszegogy tgglgegigs

newl i 3 ;

for %hgegégggo¥1t2 fach census for use as administrative units

tabulations are o; census operations, (In addition, some cegs i
e prepared for ED's). They never cross the boungzpy

of a city, township, or
. 2 s (6] S g
which census data aregtabﬁ?:geg?ea‘(excepuvc1ty blocks) for

n geographic attributes |
‘geugraphxc cedes, addresses) igf
ess coding guide and a DIME file

an area (streets, intersections;
computer-readable form. An addy
are examples.

= DI . )i T primary politice
nistrative subdivisions of counties, Thepmost c;;mgzdtype

h W p, p s 3

There : ;
incorpg:StégOa:gpes‘Of places recognized in the census tabulations
inits feoeg gn1ncqrp9rate . Incorporated places are o]itha;“
unt fo]?owfg”ra ed as cities, towns, villages, or borouy hsp th
econs o' prethoions;. Toms i lew Exgare, New Yot ana
. n Alaska are not i :

g?gggg :hey are_c9n§1dered to be MCD's. Mestr$§2§?;§§2t2§ Places:

re subdivisions of the minor civil divisions (or census

country divisions). Some inc
] . or ; . -
MCD!s or cross MCD and county ]?gggFeq places, however, constityte

Uﬂi%corporated places ar v

ni : e densely settled populati '
g;g?gg:tgggal]y]def1ned corporate limjts. EL)ng)ch h;gnacsg;?;?t
! nucleus, and boundaries are drawn by the Bureay o? the

Census to inc) i . : .
area. clude, insofar as possible. a}l the densely sett]ed
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REGIONS AND DIVISIONS: Census regions and divisions are ]aége geographic

STANDARD

areas which have been used for many decades for the purpcse of
providing summary figures at intermediate levels between those
for the United States and those for individual States. The
nine divisions are groupings of contiguous States, except for
Alaska and Hawaii. The four regions are composed 'of groups of
divisions. i

INDUSTRIAL CLASSIFICATION (SIC) CODE: Classified establishments

STANDARD

by the type oV industrial activity in which they ar~ engaged. The
categories are set up to provide a simple and workable arrange-

ment of separating and classifying groups for statistical analysis.

Comparability to census classifications is discussed in 197¢
Census of Population, Classified Index of Industries and

Occupations. ‘
METROPOLITAN STATISTICAL AREAS (SMSA's): As reported in the 1970

SUMMARY TAPES:

Census, Standard Metropolitan Statistical Areas censist of a
county or group of contiguous counties (except in the New

England States} containing at Teast one city of 50,000 inhabitants
or more, or "twin citjes" with a combined population of at least
50,000. In addi*tion to the county(s), containing the central
city(s}, contigucus ‘counties are included in an SMSA if they

are metrepolitan in character and are socially and economically
integrated with the central wity. In the New England States,
SMSA's consist of groups of towns and cities instead of counties
because these geographic areas are administratively more important
than counties. The title of an SMSA identifies the central city

or cities. The SMSA's are defined by the Office of Management
and Budget. The 1970 census data were tabulated for a total of
247 SMSA's. NOTE: An additional 21 SMSA's were created in 1971

and 1972 as a result of post ransal revision of criteria; the
total number of SMSA's is presently 268.

This term refers to the 1970 (ensus computer tapes which

contain more data than are available in the published reports.
However, no information specified to an individual person or
housing unit is mado available. The data about individuals

and housing units are aggregated by areas; e.g., block groups or
enumeration districts, census tracts, etc.

SUPPRESSION: The Census Bureau term which refers to the insertion of

a code to replace an actual value to prevent disclosure of
information concerning an individual or firm.

URBANIZED AREAS: An urbanized area consists of a centraﬁﬂtity {or "twin

cities") of 50,000 inhabitants or more plus the. surrounding
densely settled incorporated and unincorporated areas which meet
specific criteria of population size or density. Urbanized

areas differ from SMSA's in that rural portions of the counties
compesing an SMSA are excluded, as are those places which are
urban in nature but separated by rural territory from the densely
populated area surrounding the central city. The urbanized area
populatior is sometimes divided into those in the central city
and thos:: in the remainder of the area or the urban fringe.
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Alabama

APPENDIX

List of SMSA's With GBF/DIME Files

Arkansas

Bjrmingham
Birmingham Regional Planning
Commission

Fayetteville-Springdale

Fort Smith, Ark.-Okla.
Arkhoma Regional Planning

Florence Commission

Muscle Shoals Council of
Local Governments

Gadsden
City Planning Department

Little Rock-North Little Rock
Planning Department

Pine Bluff
Southeast Arkansas Regional

Huntsville Planning Commission

Huntsville City Planning
Commission California

Mobile

South Alabama Regional
Planning Commission

Anaheim-Santa Ana-Garden Grove
Orange County Forecast and
Analysis Center

Montgomery

Bakersfield
Bureau of Urban Planning stield

Kern County Planning Department
Tuscaloosa

ik ' Fresno
anning Department Fresno County Planning Department
A]asgé : tos Angeles-Long BReach
Anéﬁﬁr%ge as Angeles County Regional

Planning Commissi
Greater Anchorage Area Borough g Commission

Planning Department : Modesto
. ' Stanislaus County Plannin
Arizona Department ’
Phoenix

Oxnard-Simi Valley-Ventura

Maricopa County Planning and Ventura County Planning Department

Zoning Commission-Department
; ijerside County
Riverside County Planning
Department

Tucson 3
Tucson Area Transportation
Planning Agency




Sy

s+ San Diego

San Bernardino County
San Bernardino Planning
Department

Sacramento o
Sacramento Regiona} Area
Planning Commission

SaT1nas«Seaside—Monterey.
County of Monterey Planning
Department

Comprehensive Planning
Organization '

San Francisco-Oakland
Association of Bay Area
Goverpments

San Jose ,

Santa Clara County Center

Santa Barbara County_- th1es
Area Planning Commission

Santa Cruz

Santa Rosa
Sonoma County Planning Department

Stockton _
San Joaquin County Planning
Department

Valejo-Fairfield-Napa
(See San Francisco)

Coloradg

Colorado Springs .
Pikes Peak Area Council of
Governments

Denver-Boulder .
Denver Regional Council of
Governments

Pueblo _ o
Pueblo Regional Planning Commission

Connecticut
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Bridgeport .
The Greater Bridgeport Regional
Planning Aggncy

Bristol o
(See New Britain)

Danbury '
Housatonic Valley Council of

Elected Officials

Hartford

Meriden o
City Planning Commission

New Britain | o

Central Connecticut Regional
Planning Agency

New Haven-West Haven
Regional Planning Agency of
South Central Connecticut

i ¥ - R.I.
New London-Norwich, Conn. - R.
Southeastern Connecticut Regional
Planning Agency

Norwalk

Southwestern Regional Planning Agency

Stamford
Planning Board

Waterbury
Central Naugatuck Valley
Regional Planning Agency

Delaware

Wilmington, Del.-N.J.-Md.
Wilmington Metropolitan Area
Planning Coordinating Counciyl

District of Columbia

Washington, D.C.-Md.-Va.
Metropolitan Weshington Council
of Governments

Florida

Daytona Beach i
Volusia Council of Governments

Fort Lauderdale-Hollywood

Broward County Area Flanning
Board

Fort Myeré

Gainesville G
North Central Florida Régional
Planning Council

Jacksonville

Jacksonville Area Planning
Board

Lakeland-Winter Haven

Imperial Polk County Board of
Commissioners

Me]bourne-Titusvi]le—Cocoa

Miami
Metropolitan Dade Coun'ty
Community Improvement Program
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Orlando .
East Central Florida Regional
Plarning Council

Pensacola °

Escambin-Santa Rosa Regional
Planning Council

Sarasota

Ta]lahassée
Tallahassee-Leon County Planning
Department

Tampa-St. Petersburg -
Tampa Bay Regional Planning Counci

West Palm Bea¢h“Boca Raton
Area Planning Board of Palm Beach
County :

Georgia

Albany
Albany P1ann1ng Commission

Atlanta L E
Atlanta Regional Commission

Augusta, Ga.-S.C.

Augusta-Richmond County Pldnning
Commission :

Columbus, Ga.-Ala.
Department of Community Development

Maco

Middle Georgia Area Planning
Commission

Savannah
Chatham County-Savannah
Metropolitan Planning Commission




Hawaii

Honolulu
State Department of Transportation

Idaho

Boise City
Ada Council of Governments

I11inois

Bloomington-Normal
McLean County Regionai
Planning Commission

Champaign-Urbana- Rantoul
Champaign County Regional
Planning Commission

Chicago
Northeastern I17inois
Planning Commission

Decatur
Department of Community
Development

Peoria
Tri1-County Regional Planning
Commission

Rockford
City-County Planning Commission
Rockford-Winnebago County

Springfield
Springfield-Sanagawon Courty
Regional Planning Commission
Indiana

Anderson
City Planning Department

Evansvilie, Ind.-Ky.

Southwestern Indiana & Kentucky
Regional Council of Governments
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Fort Wayne
Three Rivers Coordinating Council

Gary-Hammond-East Chicago
(See Chicago)

Indianapolis
Census Use Study

Lafayette-West Lafayette
Tippecanoe Area Plan Commission

Muncie
Delaware-Muncie Metropolitan
Planning Commission

South Bend
Area Plan Commission of St. Joseph
County

Terre Haute
Area Planning Department for
Vigo County

-

Iowa

Cedar Rapids
Linn County Regional Planning
Agency

Davenport-Rack Istand-Moline,
Towa-I11.

Bi-State Metropolitan P]ann1ng
Commission

Des Moines
Central Iowa Regijonal Association
of Local Governments

Dubuque
Dubuque County Metropolitan Area
Planning Commission

Sioux City, lowa-Neb.
Siouxland Interstate Metropol1tan
Planning Council

Waterloo-Cedar Falls
Iowa Northland Regional Council
of Governments

Kansas

Topeka
Topeka- Shawnee Metropolitan
Planning Commission

Wichita
Wichita-Sedgwick County

Metropolitan Area Planning
Department

Kentucky

Lgxington
City-County Planning Commission

Louisvilie, Ky.-Ind.
Pa{?s of the Ohio Metropolitan
Council of Governments

Owensborg, Ky.
Owensboro Metropolitan
Planning Commission

Louisiana

Alexandria j
Rapides Area Planning
Commission

Baton Rouge
Capital Region Planning
Commission

Lafayette
Lafayette Planning Commission

Lake Charles
Calcasiue Regional Planning
Commission

Monroee
Quachita Council of Governments
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New Orleans
Regional Planning Comm1ss1on

Shreveport
Caddo-Bossier Council of
Lecal Governments

Maine

Lewiston—Auburﬁ
Andfoscoggin Valley Regional
Pianning Commission

Portland
Greater Portland Council of
Governments

Maryland

Baltimore
Regional Planning Council

Massachusetts

Roston
Brockton

Fall River, Mass.-R.I.
Fall River Planning Board

Fitchburg-Leominster
Planning Board, City Hall

Lawrence-Haverhill Mass.-N.H.
Division of Planning & Development

Lowell, Mass.-N.H.
Lowell City Development Authority

New Bedford
City Planning Department

Pittsfield .
Pittsfield City Planning Board




Springfield-Chicopee-Holyoke,
Mass.-Conn.
Springfield Planning Department

Worcester
Worcester City Planning Department

Michigan

Ann Arbor
(See Detroit)

Battle Creek

Bay City ‘
Bay Regional Planning Commigsion

Detroit
Southeast Michigan Council of

Governments

Fliat
Genesee County Metropolitan
Planning Commission

Grand Rapids
Kent Ottawa Regional Planning
Commission

Jackson
Jackson Metropotitan Areaa
Regional Planning Commission

Kalamazoo-Portage
Kalamazoo Metropolitan County
Planning Commission

Lansing-East Lansing
Tri-County Regional Planning
Commission

Muskegon-Muskagon Heights
West Michigan Shoreline
Regional Plamnning Commissioun

Saginay
0ffice of the County Planner

Minnesota

Duluth-Superior, Minn. -Wis.

Head of the Lakes Councii of
Governments

Minneapolis-5t. Paul, Minne.-Wis.

Metropclitan Council of the Twin
Cities Area

Rochester

Planning Dirvector, City of Rochester

St. Cloud
St. Cioud Metropolitan Area
Planning Commission

Mississippi

Biloxi-Gulfport
Gulf Regional Ftranning Commission

Jackson
Jackson City Planning Beard

Missouri

Coiumbia
County Administration Building

Kansas City, Mo.-Kan.
Mid-American Regional Council

St. Joseph
fetropolitan Planning Commission

St. Louis, Mo.-I11.
East-West Gateway Coordinating
Council

Springfield
Zoning and Planning Commission

Montana
Billings

Billings-Yellowsterne, City~County
Planning Board
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Great Fallg
breat Falls City-County
Planning Board

— W

Ljnco]n
Liqcoln City~Lancaster
Lounty Planrning Department

Omaha, Neb.-Iowa
OmghanCounci? Bluffs Metropol-
itan Area Plaaning Agency

Las Vegas

Clark County Regi T .
AT - gional  Plannine

Counci) g

Reno

1he‘Regiona3 Planning Commission
of Reno, Sparks & Washoe County

New Hampshire

Manchester

Segthern New Hampshire Planning
Commission

Nashua

Nashua;Regionai Planning
Commission

At}antic City

Atlantic County Planning
Department -

Jersey City

Long Branch-Asbyry Park
Monmouth County Planning Board

Newark
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Morris County
Morris County Planning Board

New Brunswick-Perth Amb i
e ID0Y . Sayrevil
Widdlesex County Planning 80§rd e

Paterson-C?ifton—Passaic
(See New York, N.Y.)

Trenton
(See Philadelphia, Pa.)

Vine]and—Millvi]}e-Brid
i : geton
Cumberiand County P?anpfng Board

New Mexico

Albuquerque -
Middle Rio Grande Council of
Governments of New Mexico

New York

A?bgnijchenectady~Trqy
Cap1tar_District Regionat
Planning Commission

Binghamton, NY-Pa. :
Southern Tier East Regional
Planning Board :

Buffalo

Erie and Niagara ¢ '
' | ra Lounties Regio
Planning Board gronal

Elmiva
Chemung County Planning Board

Nassau-Suffolk

Nassau-Suffolk Regional Planni
’ 1 3 nning
Board and Massau-Suffolk Regignai
Marine Resources Conuncil

New York-NY-N.J.
TrT-Stgte Regional Planning
Commission




Poughkeepsie -
Dutchess County Planning
Board

Rochester
Genesee Finger L@kes
kegional Planning Board

Syracuse )
Syracusa-0Onondaga Plannirg
Agency

Utjca-Rome .
Herkimer-inaida Counties
Comprenensive Planning Program

North Carglina

Ashevilie ]
Metropolitan Planning Board

Burlington

Charlotte-bastonia .
-~ Charlotte-Mecklenburg Flanning
Commission

Fayetteville N
Cumberland County Joint
Planning Board

Greensboro-iigh ?Qﬁmt.
Guilford County Flanning
epartment

Winston-Salem . \
City-County Planning Board

Rateigh-Durham
Triangie 4 Council of
Governments

Witmington-New Hanover
Planning Depariment

North Dakota

Fargo-Moorhead-Minn. o
Moorhead Planning Commission

Ohio
Akron
(See Cleveland)

Canton )
Stark County Area Transportation
Study

Cincinnati, Ohiosﬁy.-lnd._
Ohio-Kentucky-Indiana Regional
Planning Authority

leveland e .
Northeast Ohio Areawide Coordin-
nating Agency

Columbus ' ] )
Mid-Ohio Regional Planning
Commission

Dayton ‘ )
Miami Valley Regional Planning
Commission

Hami]ton-Middlgtown
{See Cincinnati)

Lima '
Lima-Allen County Regwona]
PTanning Commission

Lorain-Elyria
(See Cleveland)

Mansfield ‘
Richland County Reg1ona1
Planning Commission

Springfield . .
C?ark County-Springfield Regional
Planning Commission
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Steubenviile-Weirton, Ohio-W.Va.
Brooke-Hancock-Jdefferson

Metropolitan Planning Commission

Toledo, Ohio-Mich.
Toledo-Lucas County Planning
Commissions

Warren

Trumbull County Planning
Commissien

Youngstown

County of Mahoning Ptanning
Commission

Oklahoma

Lawton
Lawton Metrosolitan Ares
Planning Commission

OkTahoma City

Association of Central Oklahoma
Governments

Tulsa
Tulsa Metropolitan Area
Planning Commission

Oregon

Eugene-Springfield

Lane Council of Governments

Portland, Oreg.-Wash.

Columbia Region Associaton
of Governments

Salem
Mid-Willamette Valley

Pennsylvania

Allentown-Bethlehem-Easton, Pa-NY
Joint Planning Commission
Lehigh-Northampton Counties
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Altopna
Blair County Planning Commission

Erie
Erie County Metropolitan Planning
Commission

Harrisburg

Tri-County Regional Planning
Commission

Johnstown i
Cambria County Planning Commission

Lancaster

Lancaster County Planning
Commission

Scranton
Lackawanna County Regional
Planning Commission

Wilkes-Barre-Hazleton
Luzerne County Planning Commission

Philadelphia, Pa.~N.J.
Delaware Yalley Regional Planning
Commission

Pittsburgh
Southwestern Pennsylvania Ragional
Planning Commission

Reading
Berks County Planning Commission

Witliamsport
Lycoming County Planning Commission

York
York County Planning Commission

Puerte Rica

Caguas
(See San Juan)




Mayaguez
(See San Juan)

Ponce
(See San Juan)

San Juan _
Puerto Rico Planning Board

Rhode Island

Providencs -Warwick-Pawtucket,
R.I.-Mass.
Statewide Planning Program

South Carolina

Charleston
Berke]ey—Char]eston—Dorchgster
Regional Planning Couan]

Columbia '
Central Midlands Regional
Planning Council

Greenvi]Te-Spartanburg
Greenville County Health Dept.

South Dikuta

Sicux Falls
City Planning Department

Tennessee
Chattanooga, Tenn.-Ga.
Chattanooga-Hamilton County
Regional Planning Commission
Kingsport-Bristol, Tenn.-Va.
Knoxville

Knoxville/Knox County
Metropolitan Planning Commission
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Memphis, Tenn.-Ark.-Miss. _
Memphis and Shelby County Planning
Commission

Nashville-Davidson - o
Metropolitan Planning Commission

Texas

Abilene ; .
West Central Texas Council of
Governments

Amariiilo '
Panhandle Regional Planning
Commission

Austin _
Austin City Planning Department

Beaumont-Port Arthur-Orange _
South East Texas Regional Planning
Commission

Brownsville-Harlingen-San Bgnito
Planning and Zoning Commission

Bryan-College Station '
Director of City Planning

Corpus Christi
Coastal Bend Council of Governments

Dajlas-Fort Worth .
North Central Texas Council of
Governments

E1 Paso
West Texas Council of Governments

Galveston-Texas City
(See Houston)

Houston )
Houston-Galveston Area Council

Killeen-Temple

laredo
City Planning and Zoning
Commission

Lubbock
Planning and Zoning Board

McAllen-Pharr-Edinburg
Planning and Zoning Commission

Midland
Plan~ing Department

Odessa
Odessa Planning Department

San Angelo
Concho Valley Council of
Governemnts

San Antonio
Alamo Area Council of
Guvernments

Sherman-Denison
Texoma Regional Planning
Commission

Texarkana, Texas-Texarkana, Ark.

Ark-Tex Council of Governments

Tyler
City Planning Department

Waco
Waco City Planning Department

Wichite Falls
Nortex Regional Planning
Commission

E1 Paso
Department of Planning and
Research
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Utah

Provo-Orem
Utah County Council of Governments

Ogden
Weber Area Council of Governments

Salt Lake City
Salt Lake County

Virginia

Lynchburg :
Central Virginia District Planning
Commission

Newport News-Hampton
Peninsula Planning District
Commission

Norfolk-Virginia Beach-Portsmouth
Va.-N.C.

Southeastern Virginia Planning
District Commission

Petersburg-Cotonial Heights-Hopewell
Crater Planning District Commission

Richmond
Richmond Regional Planning Commission

Roanoke
Fifth Planning District Commission

Washington

Richland-Kennewick
Benton-Franklin Governmental
Cunference

Seattle-Everett
Puget Sound Governmental Conference

Spokane
Spokane Regional Planning Con-
ference City Planning Department




Tacoma
(See Seattle)

Yakima .
Yakima County Planning
Commission

West Virginia

Charleston .
Kanawha County Planning
Commission

Huntington-Ashland, W.Va.-Ky.-
Ohio

KYOVA Interstate P1ann1ng
Commission

Parkersburg-Marietta, W.Va.-

Ohio
wood County Planning Comm1551on

Wheeling, W.Va.-Ohio
Bel-0-Mar Interstate Planning

Commission

Weirton
Brooke-Hancock-Jefferson Metro-

politan Planning Commission

Wisconsin

Appleton-Oshkosh
Fast Central Wisconsin Regional
Planning Commission '

Green Bay

Green Bay-Brown County Planning

Commission

Kenosha
(See Milwaukee)

La Crosse .
M1ss1sswpp1 River Regional
Planning Comm1ss1on

Madison
Dane County Regional P]ann1ng

Commission

Milwaukee
Southeastern Wisconsin Regional

Planning Commission

Racine
(See Milwaukee)

CHAPTER 15

SMALL AREA PUPULATION ESTIMATION
Leo Schuerman :

This discussion on small area population’ est1mat1on
techniques was adapted from a chapter of.Community
Health Indicator System: A Model for Program Planning
and Evaluation - Los Angeles Metropolitay Area (to be
published). This report was written by Leo Schuerman
of the University of Southern California while a staff
member of the Census Use Study, Bureau of the Census.

INTRODUCTION

This Chapter was written for a person with a prlor background in
advanced statistical estimation techniques. For those who have not had
such a background, the section will still be useful in prov1d1ng an
orientation to these techniques and tools. In most instances consulting
assistance may be required to implement them..

The population estimation techniques d1scussed in th1s section were
developed spec1f1ca11y to enable the estimation of denominators for rates.
The denominater in a rate is the "population-at-risk." For example, if
the event of interest is the occurrence of arrests of male juveniies ages
10-17, the numerator wouild be the reported number:of male juvenile arrests
and the denominator would be the total number of males, ages 10-17. As
such, the denominator represents the upper limit of the phenomenon.

A number 3f sources of information were investigated for possible
use as denominctor values. These inciuded Federal and local censuses and
special surveys. None was discovered that could serve as a source for
denominator values. The national census of population and housing: occurs
only at ten year intervals. Therefore, using decennial census information
for denominators becomes increasingly ]ess reliable during the decade be-
tween censuses. Special censuses conducted by either states or the Census
Bureau occur only infrequently and at a considerable expense. Furthermore,
special censuses rarely cover large areas of metropolitan regions. They
are usually collected for a city when that city feels that its official
population figure is lower than the true value and hence an ineguity exists
in the allocation of funds. Since the primary focus of special censuses
is the updating of total population counts, such censuses usually do not
contain the types of information needed for more specific subpopuﬁatmons
of interest. Therefore, a need exists to develop methods of arriving at
yearly estimates for various population components o

ESTIMATION REQUIREMENTS

Given the need for denominators,.and the inability of existing data
sources to fulfill the requirements for this information, various types
of estimation procedures were investigated. This process was guided by
the general requisites that any est1mat1on procedure should comply with
the following parameters, : :




1. The estimation methodology should consist of a set of generalized
procedural steps.

2. The procedure should utilize existing administrative data sets as
input.

3. The procedure should not be "data bound," that is, tied to specific
types or formats of administrative data.

4. The procedure should yield estimates that are rich in population
composition detail. (e.g., age, sex, and ethnicity).

5. The procedure should have the flexibility to estimate areal units
smaller than county or city totals.

6. Estimates should be obtainable on at least a yearly basis.

7. The benchmark year infermation should be ga@hered from loca]ly
derived files or from obtainable Federal Decernnial Census files.

Among demographers and urban data specialists, there is a‘?ong tpa@1-
tion of interest in methods of population estimation. From this tr§d7t10ﬂ
comes the notion that to be truly useful, an estimation procedure should
be chosen on the co-basis of the needs for the estimates qnd the existing
data environment of the area for which estimates are'requwred. In ggnera1,
the needs are that estimates be annual, timely, of fine area resolution
and rich in population composition detail. Further, estimates are specif-
ically required at the level of census tracts rather thqn some larger areal
units.. This requires the use of administrative data which can be aggre-
tediito this level.
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Using the available administrative data files for Log Ange]es County,
seven administrative files were discovered that cou!d eff1§1en;]y be pro-
cessed and employed as input to a system of population e§t1mat1on. These
files were already being collected and processed in machine readable form
by various agencies in the county. A1l files were geocodable, that is,
it was possible to locate each event in space 1n terms of a census tracting
system. These files pertained to the following events:

1. Births

2. Deaths

3. Fetal Deaths
Reportable Disease

Mental Health Clinic Records

mtﬂ:b

Adult Probation Cases

7. Juvenile Probation Cases
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‘ Given the specific requirements for estimates and the existing data
environment in Los Angeles County, a method of poupulation estimation was
decided upon that gombined aspects of two standard estimating methodologies.
These were the Ratio Correlation Method (also called the Multiple Regression
methoq) and the Bogue-Duncan Composite method. Both methods employ data
that is indirect in nature. Indirect data is information that is designed
to measure something other than the population parameters for which esti-
mates are needed. Indirect data serve as surrogates for the population
parameters of interest. The distinction between direct and indirect data
arises from the use of the files. The same data set may serve both func-
tions for different applications. For example, the Juvenile Probation file
may benconsidgred direct information when used to investigate the charac-
teristics of juvenile probationers and indirect when used to estimate the
number of juveniles in the population ages 10 to 17. All data sources for
the estimation procedure chosen here, may be considered indirect eicept
for the use of the 1970 Federal Census of Population and Housing which was
used for the bench mark dependent variables.

BOGUE-DUNCAN COMPOSITE METHOD }

The Bogue-Duncan Composite method! involves creating separate estimates
for various subgroups-of the population ard then summing these components
to arrive at totals. The.method uses data sources specific to certain
subgroups of the population as predicted by logical or demographically
sound data -relationships. Events such as the records of births are used
as symptams of population composition. Throughout this discussion, such
events when they are recorded and tabulated are referred to as both
symptoms {their logical status) and independent variables (their statistical
utility). Specifically, the Bogue-Duncan method makes separate estimates
of the population over 45 years of age from recorded deaths for both males
and females over 45 years, and the sex and age specific death rates for
persons over 45. The population ages 15 to 44 is estimated by inspection
of birth records. The estimation procedure first estimates the number
of females from the number of births and birth rates, and then estimates
the number of males from the estimated number of females and the male-
female ratios. Children aged five to fourteen are estimated. from school
enroliment data and school enrollment rates. Children 1€5§"than five years
of age are inferred from ratics of children under five and the female popu-
lation. After these separate component estimates are completed, estimates
for age, sex and total population may be constructed by simple addition. .
While it is not usually done, it would be possible to introduce a classi-
fication variable, such as ethnicity, if the information abcut births,
deaths, ‘and school enrollment is available by ethnic categories. The
reason that this method is not recommended for small areas is that the
rates of births, deaths and school enrollment vary widely over a popula-
tion of census tracts in a culturaliy and socially diverse metropolitan
area.

Thus, the utility of the Bogue-Duncan Composite method is the notion’
of creating separate estimates for various types of population subgroups,
each based on the information source which should be most powerful“for
the estimation of that group. The procedure for summing the estimates
created for subpopulations to totals remains a viable way of increasing
the validity of total estimates.
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RATIO CORRELATION METHOD

While the notion of subpopulation specific estimates was borrowed
from the Bogue-Duncan scheme, the actual estimation method comes from
another standard technique, known as the Ratio Correlation or Multiple
Regression method. This set of procedures alse utilizes symptomatic
information as proxy measures for population parameters which are not
themselves directly measurable. In its simplest form, a ratio correla-
tion estimate involves two points in time and three known values with
which to estimate one unknown walue. An example might be drawn for
Hyputhetical City, invelving telephones in service as symptoms for the
estimation of the total population. Let us assume that in 1960, the
total population is known from the Federal Census of Population to be
200U persons. If in this year, telephone company records show 500
telephones in service in the city, there is a ratio of one telephone for
each four persons. This ratio can alternately be expressed as .25
telephones per capita. Suppose that in 1965 telephone company records
show that there are 600 telephones in service. In an attempt to estimate
the number of persons at that time, an analyst might apply the ratio from
the 1960 finding to the current number of telephones and conclude that
the 1965 population of Hyppthetical City could be estimated to be 2400
parsons. The validity of such a conclusion depends ‘on the assumption
that the telephone per capita ratio remains constant or nearly constant
during the five years.

A more common application of this method involves the charting of
change variables over at least two points of time. This type of ratio
correlation method involves two bench mark years for which both direct
and. indirect infermation can be evaluated. This application often employs
the investigation of rate change between the symptom and population para-
meter over a period of time (perhaps between Decennial Censuses) and then
uses the rate of change in the relationship to further refine the estimates.
Other similar uses involve the use of proration of growth, where an estimate
for a large spatial unit such as a state is allocated into estimates for that
state's counties on the basis of the inferred change in the county's share
of the total population. ‘

In a still ore practical application of the ratio correlation

technique, an estimate does not depend on any single symptom type but 3

rather a number of different symptoms combined in some fashion. Methods

of combining multiple symptoms include: the use of a linear least squares
equation (Multiple Regression), the use of symptom transformation and
averaging, and the use of weights based on a priori assumptions. The

most common of these alternatives is the use of Multiple Regression. Using
many well chosen symptoms is believed to have the effect of partially can-
celing out the effects of an unforseen drastic change in the relationship
between any single symptom and the dependent variable. An example would

be a drastic reduction in the birth rate.

The primary shortcoming of this technique is that for many types of
demographic phenomenon, especially those related to highly volatile social
conditions, the temporal interval on which such change is measured (ten

years) is simply too Tong. Many phenomena change in ways that could not
be agcurate]y reflected in an analysis of rate of chahge during the period
of time cons1¢ereq. To assume that the rate of change may be extended in
a linear fashion is not sound for many investigations. A good example
would be the change in the birth rate during the period of time between
the 1960 and 1970 censuses. Obviously the use of a linear projection of

the observed 1960 to 1970 change for the years subsequent to the 1970
census could be highly inappropriate. -

RECOMMENDED ESTIMATION METHOD

The method of estimation recommended combines aspects of voth the
Bogue-Duncan Composite method and the statistical formulation of the Ratio
Correlation or Regression method. Borrowed from the composite method is
the use of separate estimates for subpopulations, summing for totals,
and.the concern for richness:in population composition. From Ratio Corre-
Tation methods comes the regression formulation for combining various
symptomatic files in an attempt to arrive at optimum predictive equations.

One adqitionai ingredient was chosen for inclusion in the estimation
mode?. It is the notion of controlling for type of urban area. Controll-
ing has‘wwdesppead‘ utility in statistical investigations dealing with
factors which-impinge on some other relationship. In the case of small
area population estimation, an attempt was made to control for differences
in the relationships between symptoms and population parameters across a
highly differentiated metropolitan region. This application for estimation
has been suggested by Chu, Goldberg, Morrison,2and others. :

NECESSARY ASSUMPTIONS

Shyrock and Siegal® have noted that the extent to which indirect data
may be useful in models of population estimation is directly related to the
effect that factors other than population composition have on the values
of the symptomatic data. Lo i

An example which illustrated this point is the consideration of the
relationship between the occurrence of a juveni:e male oh the Jjuvenile
probation file, and the number of males 10 to 17. The assumption which
underlies the use of a regression framework for annual estimation is that
over time, the relationship between the symptomatic variable and the de-
pendent variable remains constant. This assumption is necessary in light
of the fact that direct data is not available for periods of time between
censuses. Obviously, the assumption becomes more tenuous with an increased
interval between the estimated year and the benchimark on which the estima-
tion equations have been constructed.

A second assumption is that the relationships between symptomatic
and dependent variables hold over space. This assumption suggests that -
the proportion of males ages. 10 to 17 which show up ¢n a juvenile probation
file in a developing suburb is the same as the proportion found in a »
central-city ghetto area. This assumption obviously ignores the hetero-
geneity of metropolitan areas. Anyone familiar with American cities would
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expect that differentiation does exist and different relationships among
symptoms and population parameters could be expected. This suggests the
possibility of .controlling for relevant characteristics of urban subareas.
This was accomplished with a newly constructed variable, "The Urban
Maturation Index". .

DEVELOPMENT OF ESTIMATION EQUATIONS

The development of equations for the estimation of population para-
meters begins with assumed relationships. For example, it is assumed that
the number of male juveniles which show up on the juvenile probation files
would be positively related to the number of males aged 10 to 17. Similariy,
we would expect the number of women ages 15 to 44 to be related to the
number of reported births. Such intuitive notions about the data relation-
ships guide the creation of estimation equations.

This paper discusses changes between the years 1968 and 1971, where
it was necessary to create unique estimates of population for use as de-
nominators, i.e. populations at risk, for these four years. Since census
data is available for the year 1970 from the Decennial Census of Population
and Housing, 1970 served as the benchmark for developing the estimation
equations. Therefore, estimation for the years 1968 and 1969 involved
reverse estimatiun. This was done for a number of reasons. First, the
years in question were temporally closer to 1970 than to 1960, the date of
the prior census. This helps minimize the changes ovzr time on the factors
which would alter the relationships between population parameters, the de-
pendent variables, and the symptomatic variables. Secondly, in order to
have a benchmark from which to buiid equations, it is necessary that the
same data be available for the benchriark and the years to be estimated.
In 1960, much of the Tocally collected data was not prepared in machine
readaiyie form. This Timitation precluded using a forward and reverse
technigue for the estimation of the years between censuses or for the
systematic alteration of weights based on past trends for the estimation
of years subsequent to 1970.

Definition of Areas

Prior to the development of estimation equations for Los Angeles
County, two spatial problems needed resolution. The first was the defini-
tion of areal subunits for which estimates are to be reported. The second
problem was to define the universe of areal coverage for these estimates.
For subareas, the logical choice of 1970 census tracts couid not be em-
ployed since there had been a great many changes in tract boundaries be-
tween the 1960 and 1970 censuses. This problem arose as a result of the
fact that during the yeavs 1966 to 1970, the local area data files pre-
pared by the various agencies still employed the 1960 census tracting
system, In fact, until 1973, some of the agencies in Los Angeles County
were still using the 1960 census tract grid for geocoding their records
for individuals. This problem, coupled with the fact that the criterion
variables for the benchmark year 1970 were to be selected from the 1970
census, required the use of a special set of comparable areas developed
from both the 1960 and 1970 census tracting schemes.
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~ The use of this set of comparable areas enabled the merging of data
whlch.contaxned either of the twogeocoding schemes. The result was that
data items for areas with constant boundaries could be matched. The com-
parability grid for all of Los Angeles County consisted of 1157 areas
called "correspondence tracts". This compares to 1254 census tracts for
1960 and 1584 census tracts for the 1970 censuses.

It should be noted that for some areas of the metropolitan region,
the correspondence tracts were the same as either the 1960 or the 1970
systems, since boundaries had not changed between the two censuses. For
other areas, where changes in the tracting systems had occurred, it was

necessary to aggregate on both of the systems until common boundaries
were achieved.

The second spatial question involved the total area of coverage for
this study, the universe of territory, for which estimations would be
created. The determination of this area involved the elimination of
correspondence tracts on the basis of three criteria taken from the 1970
census. These criteria were: total population, total number of housing
units, and the percent,of the total population which resided in group
quarters. Correspondence tracts were eliminated if there were either
less than 100 persons total population, fewer than 10 individual housing
units, or greater than 50 percent of the population in group guarters,
In addition to these criteria, the tracts which encompassed the channel
islands and tracts which consisted of vessels in port were eliminated.
The result of this elimination process provided 1142 correspondence
tracts as the universe of territory. ‘

Development of Data Files

Once the areal definition was completed, the next step.was to develop
the necessary data files for building the estimating eguations at the '
benchmark year, 1970. Files used as symptoms included data which con-
tained individual case records pertaining to births, deaths, reportable
diseases, adult and juvenile probation records, and reported mental health
cases. .

The agencies responsible for the creation and miintenance of these
files had included within each individual record, the census tract of
residence for the individual to which the information pertained. This
eliminated the step of adding the census tract codes either by hand or
with the use of the Census Bureau's unimatch computer system.

Each of these files alsc contained information about the individual
to which each record pertained, including age, sex, race and other rele-

vant characteristics depending upon the agency's interest in the individual.

It should be noted that the file on births contained information for both

parents, as well as for the child. A1l other files pertained to only one
individual.

One general problem with the information as collected by the varijous
agencies should be noted. The Spanish ethnicity classification schemes
used by the agencies were not all consistent with each other. For this
reason, it was deemed advisable that each of the files should be processed
for spanish surname codes. With one exception, this was done with the
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Spanish surname syntactic analysis program. The exception was the mental
health file, which contained only the first five letters in the individual's
name dug to considerations of confidentiality. For this file, the codes
supplied by the Department of Mental Health were used. The identification
of persons with Spanish surname was ¢f concern for this project since, in
Los Angeles County, individuals of Spanish heritage make up a significant
proportion of the poputation.

At this point in the preparation of the data files, all names, addresses,
and other information not relevant for the purposes of population estimation
were eliminated from each of the six local area data files. The next step
in file preparation was the aggregation of the individual case rescords to
correspondence tract areas so that information comparable with the 1970
census could be achieved. The information for all individuals in each of
the correspondence tracts was summed to yield area totals only. The files
were then in the form of census tract summaries. For example, for tract
2632, there were 55 births in the year 1968. At this point, the character-
istics of individuals were lost and only area statistics remained. This
assured that all information obtained from the local agencies would re-
main strictly confidential.

After aggregation, separate master files for each of the years 1968
to 1971 were prepared. In addition to variables for each year from the
symptomatic data files, dependent variables for the year 1970 were con-
catenated to the symptom file for that year to serve as the benchmark
for the development of estimation equations. At this time, the variable,
"Urban Maturation Index", was added to each of the yearly local area data

files.

At this point, one file (1970) had been created upon which to develop
estimation equations and three other files {1968, 1563, 1971) to which
these equations would be applied to generate estimates for the various
population parameters.

Checks ‘For Spurious Relationships

The next procedure attempts to eliminate the possibility of using
sopurious variance for the estimation of population parameters. Two
methode were employed. First, each of the variables was investigated
with regard to minimum, maximum and mean values. Those symptomatic
variables which had a mean number of persons per tract less than ten were
etliminated so that estimates would not rely on symptoms which were rarely
found within certain areas -of the county. Secondly, in an attempt to
control for for errors which arose from invalid or unreliable data
preparation procedures, each variable was investigated within each tract

over all four years.
)

The object of interest here was the occurrence of unusual changes in
the values of variables between years. The method used compared the
change between values of individual variables for a tract with the changes
observed in the values of all other variables for that tract. For example,
if the reported number of deaths to men in a tract changed radically be-
tween the years 19686 and 1969 but the number of reported deaths to women
was relatively stable, as were most other symptomatic variables, the tract
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was flagged for further investigation. If in fact, the reported i
deaths to men was the only variable to exhibit dramatic fngrease,ngﬂbggu?d
be assumed that there was some irregularity in the coding or data collection
procedurgs and that variable would be eliminated from the list of candi-
dgte var1ab?es for inclusion in the process of developing estimation equa-
tions. This was doqe only when the irregularities showed up over a number
of tracts. The decision was based on whether or not the variable was
suspect in greater than 20 percent of the tracts in the universe of
terr1tor¥. Few var1a§]es were actually eliminated for this second reason.
Those which were eliminated came principally from the mental health file.

Selection Of Final Symptomatic Variables

~ From the variables which remained, the most probable symptomatic
var1apies for each estimate were selected on the basis of a theoretical
relationship betWegn that variable and the dependent variable to be esti-
mated. In the desire to estimate the number of womer aged 15 to 44, it
seemed that the number of reported births in a tract could be assumed to
be related to this parameter. Similarily, the number of reported deaths
to persons over the age of 64 was assumed to be negatively related to the
number of children under the age of ten. Some of these a priori assumptions
were rather loose since the aim here was to develop a pool of candidate
variables which Was manageable from the standpoint of the statistical
procedures to be used. A multiple stepwise regression was used to select
the most powerful symptomatic variables from this rather large pool of
candidate variables. During this process, an attempt was made to select
sets of variables composed of symptomatic variables from all of the six
source fwles’(births, deaths, disease, mental health, and juvenile and
adu1§ probation). This was done so that no single estimate would be
heaV1]y dependent on any single source data file. For example, in this
way, 1t was anticipated that the estimates would be relatively independent
of any single change in the relationship between a symptom and the popula-
tion parameter. The aim here was to minimize the possibility that a real
change in a proportion, such as a change in the birth rate, could alone
significantly bias the estimates.

The symptom selection process was aided by the inspection of tables
of simple product woment correlations (Pearson's R). It is important to
note that variables which were felt to have important relationships on
the pasis of sociological assumptions were not eliminated on the basis
of minimal correlations. This was done for the following reasons. First,
it is possible that when a third variable is controlled, as in a multiple
regression scheme, variables with 1ittle apparent first level correlations
will add to the overall ability to predict the dependent variables. Secondly,
the population of tracts are widely divergent in characteristics as the
result of patterns of urban differentiation and specialization. For this
reason, one variable could be very important for inclusion in the candi-
date 1ist for certain types of areas, while its importance might be mini-
mal for the whole county. This was found to be the case for a number of
variables and will be discussed later in the description of controiling
for levels of urban maturation. )
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The reduced set of candidate variables was then processed using the
SPSS Statistical Package with the stepwise multiple regression program.
On the basis of an iterative process, the procedure selects those vari-
ables which, in Tlinear combination, do the best job of predicting the
dependent variables. The choice of variables includes consideration of
the optimum explained variance and the significance of the slopes. One
stepwise multiple regression was run for each of 28 estimates using as
dependent variables the known or criterion variables from the 1970 census
and the symptomatic variables from the local agencies for the year 1970.
From the variables selected by the statistical procedure, a subset of
fewer than ten which were most powerful were noted. These variables
were then used to form the estimation equations for the total county.

CONTROLLING FOR DIFFERENTIATION WITHIN METROPOLITAN ARLAS

There are volumes of literature based on description and classifica-
tion of the differentiation within urban metropolitan aeas. In the
thirties, Park and Burgessfand their students describad the differentia-
tion within the Chicago metropolitan area using a framework which became-
popular within the field of Human Ecology, known as the concentric zone
theory. Others have shown that, while the concentric zone pattern of
urban differentiation may have fit expanding Chicago quite well, ‘the
same pattern was not applicable to all cities. However, the search’for
a purely spatial urban typology did sensitize researchers to the fact
that activities and cultural differentiation within various subareas of
cities result in different patterns ¢f behavior. N

Coming from economic studies is the notion of stages of devglopment
in the use of land within metropoiitan areas. Hoover and Vernon postu-
lated an urban land use cycle which proceeds from stages of settlement and
building un, to intensive residential use, to use patterns other than
residential -- principly commerical and industrial, and finally to stages
of urban renewal.'-This perspective on urban development suggests that
urban morphology should be viewed in terms of the land use stage of
sections of a metropolitan area.

From this perspective, a number of studies have employed the notion
of "date built up." (B. Duncan et al, Yan Arsdol and Schuerman, 1971).
This concept has been used as a tool for the investigation of changes in
neighborhood cohorts with respect to population aggregation and expansion,
and the aggregation and expansion of ethnic populations. The use of "date
built up" attempts to get at the processes of development of metropolitan
subareas. For this estimation project, a variable similar to "date built
up" was constructed.

For the purposes of population estimation, such a notion may controi
for differentiation within metropolitan:.regions. Given the assumption
that the relationship between various symptomatic or indirect data and
the population component values is to be controlied within a situation
of urban differentiation, distinguishing subareas on the basis of status
within an urban typology of stages of growth would seem appropriate.
Toward this end, a new index of urban subarea position within a cyclical

developmental process has been devised. The original variable, "date
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built up" was based on the date at which a census tract i a si
dwelling unit density of at Jeast two units per acre. T%?21§;§guﬁeségg;e
not EOWEVET? reflect more advanced stages of urban development. There

%s the possibility that a subarea may exhibit persistence in terms of the
ype of land use. A compound index was constructed which takes into
account the possibility that an area may or may not change from a "built

up state" to one of intensive residential i 4 ;
Urhan Maturation Index. use. This measure is called the

Urban Maturation Index

Specifically, the Urban Maturation Index includes the noti
use of }and for both single and multiple dwelling units. Agozagn Ozhthrban
Maturation In@ex ref]egts both the first stage of sett1ement-subd%vision
and the transition to intensive residential land use, Figure 1 demonstrates
that a cross—tabg]atvon of these two measures of urban maturity was em-
plgyed. The variable on the Y axis is the original variable "date built
up", as used by Duncan. The X axis contains an analogous measure constructed
from the date at which a census tract achieved g multiple dwelling unit
density of at least two units per acre. When these two variables are
cross~c]ass1f1ed,'a matrix of nine cells results. The cells were then
ranked on the basis of the concept of "urbanness." These ranks are dis-
played as the uppermost number within each cell {See Figure 1}.

‘ It should be remembered that althotgh there are nine dis i
fycatqus.to th1s‘new1y developed scheme, they are descriptioggegi ;;??31
tion within what 1s essentially a continuous process of urban development
In the same Tight, it must be stressed that although these positions in aﬁ
urban typology are ranked for convenience during statistical procedures
these are essentially nominal classes rather than ordinal ores. '

. Area one is the classification which represents the mus i
tion for thjs scheme. This value is ascribeg to areas thgt éegriﬁg gg?g;ria
of two multiple dwelling units prior to 1940, but have not yet met the
c§1ter3a thh rega@d to single dweiling units. This is, at first, mis?éédihg
since it seems to imply that the criteria for single dwelling units will
be met at some date subsequent to the 1970 census. This is not the case
for if a census trqct met the criteria for multiple dwelling units beforé
1940, but did not in 1940 meet the criteria for single dwelling units, one
must assume thqt the intensity of residential use for that area exist& in
a stage whwch.1s beyond, in a developmental sense, that of an area which
meets both criteria. An area that in 1940 met both criteria must be
assumed to b@ in an earlier stage of development since the land is not
utilized to its potential for high density residential activities. If
it were, thg prevalence of multiple dwelling units would cause the single
dweTTTng unit criterion not to be met. Construction of an index in this
way fits tbe Hoover and Vernon notion of stages of development in the land
use cycle in a way that accounts for the cyclical nature of the pattern
of land use change. A further extension of this notion would be one that
Tncorporated historical measures on commerical and industrial land usage.
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Date of Maturation
Multiple Dwelling Units
Pre Pre Pre
1940 1960 1970
____________________ 9
: 2 4 7 '
Pre. 65 86 60 L 18.4
1940, (5.7) (7.5) (5.2) i
b o e oo o mmam e mmom o= o= e w .
! 13
Date of 3 5 8
. Pre. 41 139 410 V5.7
Maturation — qo60' (3.6) - (12.2) (35.9) :
Single L. ‘
Dwelling : 1 6 K 42 1 29.9
Units Post 58 . 39 2 .
1970, (5.1) (3.4) (21.4) :
bee s s s m s 1142
14.4 23.1 62.5 100.0

Figure 1.. URBAN INDEX MATRIX

Inspection of the ranks of the urbanization index in Figures 1 and 2
demonstrate that the measure is logically consistent with the notion of
stages of development. Area nine is the Teast urban of the pqss1b]e
values. In this type of area, neither the criterion for multiple or
single dweliing units is met. . :

The use of this newly constructed variable for development of a
regression type estimation model proceeds from'the neeq to adjust the
prediction of the dependent variable. The basis of adjustment 1s the
differences in the relationships among areas which are deferent1ated'1q
terms of the land use cycle. The notion of land use is 1Fse]f not critical
for the estimation of population component values, since 1t 1s not 1§nd

use, but rather population composition that is of jnterest. The notion of
land use instead impiies a range of demonstrated differences 1in the_char-
acteristics of the classified populations. There are 1mp0rtqnt social
conditions which correlate with the developmental qnd historical character-
istics of neighborhoods. These correlates imply different 1eve1s of fer-
tility, morbidity, incidence of mental health disorders, mortality, age
structure, and crime. That the relationship between the proportion of
occurrence of such events should vary systematically by urban maturation

Tlevel is sufficient reason to control for differentiated areas when attempt-

ing to estimate population characteristics from the occurrence of these
events.
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Statistical Analysis §teps

First, a statistical test was performed to discover whether or not
there were significant differences in the slopes of the regression
hyperplanes among the nine urban maturation areas. If there was shown to
be no significant differences among slopes, this new variable could be
added to the equations as additional information for the correction of
estimate values using a multiple eta procedure. If there was found to
be significant differences among slopes, then a multiplicative relation-
ship rather than an additive one could be assumed. In this second case,
separate estimating equations would have to be developed for use in each
of the nine urban maturation areas. The test used for this investigation
was the multiple analysis of covariance.

The result of this test was that for all dependent variables, inter-
action was shown to occur across all nine urban maturation areas (i.e.,
there were significant differences among slopes). In one sense, this
resuit is a testament to the utility of the urban maturation area scheme
for the description of subareas within a metropolitan region. It demon-
strated that the variable. "Urban Maturation Index", is indeed, useful
for the statistical differentiation of areas on the basis of the relation-
ships among population parameters.

1. Multiple dwelling unit density achieved before 1940, single
dwelling unit density not yet achieved in 1970.

2. Multiple dwelling unit density achieved before 1940, single
dwelling unit density achieved before 1940.

3. Multiple dwelling unit density achieved before 1940, single
dwelling unit density achieved before 1960.

4. Multiple dwelling Unit density achieved before 1960, single
dwelling unit density achieved before 1940.

5. Multiple dwelling unit density achieved before 1960, single
dwelling unit density achieved before 1960.

6. Multiple dwelling unit density achieved before 1960, single
dwelling unit density not yet achieved in 1970,

7. Multiple dwelling unit density not yet achieved in 1970, single
dwelling unit density achieved before 1940.

8. Multiple dwelling unit density nut yet achieved in 1970, single
dwelling unit density achieved before 1970.

9. Multiple dwelling unit density not yet achieved in 1970, single
dweliing unit density not yet achiceved in 1970.

Figure 2. URBAN MATURATION INDEX AREA DEFINITIONS
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While the power of the Urban Maturation Index was suggested by the
above finding, the unfortunate practical result of the multiple analysis
of covariance test was that separate estimation equations had to be con-
structed for each of the nine areas. Therefore, the original pool of
candidate variables was again searched for}symptematic“vafiables‘spgcific
+o each of the urban maturation areas, since using symptoms based on
relationships developed for the entire county had been demonstrated to be
less powerful for certain of the Urban Maturation Index areas.

Again, each of the potential variables for use in the 1ist of
symptoms was investigated for number of cases within tracts contained
in each of the Urban Maturation Index areas. Variables which had too
few cases were again eliminated from the lists of potential candidates.
Following this selection procedure, the nine sets of candidate variables
were then processed with multiple stepwise regression in an attempt to
select sets of 5 to 10 variables to be used in the actual estimation
equations for the tracts contained within each of the nine areas. There
is another way of demonstrating that creating separate estimating equa-
tions for each of the areas significantly increased the ability to pre-
dict or estimate accurately. Reference to Figure 3 will demonstrate
the differences between the R squared values for the estimating equations
for the entire county and the values of the R squares for the equations
developed for each of the nine Urban Maturation Index areas.

When all 252 equations were finalized, they were stored for input
to the ESTIMATOR program. ESTIMATOR was run for each of the study years
for which estimates were needed. The files of yearly estimates were
then sorted and included in the master data file for the construction of
the desired rates as described in the Intrpduction to this Chapter.

'NOTES

Tponald J. Bogue and Beverly Duncan, "A Composite Method for Estimating
Postcensal Population of Small Areas by Age, Sex, and Color," Vital
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for Health Statistics serial publication], Vol. 47 (August), 1959.

2Shih-Fan Chu, “"On the Multiple Regression Method of Population Estimation,”
Nevada Population Studies: Technical Report (University of Nevada, n.d.);
David Goidberg, et al., "Estimates of Population Change in Michigan, 1950-
1960," Michigan Population Studies, No. 1 (Ann Arbor: University of Michi-
gan, Program for Research in Population and Human Ecology, 1960); David
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CHAPTER 16
TOOLS FOR FORECASTING__
Frank Lockfeld

INTRODUCTION

When the locations or coordinates of criminal ‘events are located on a
map a]ong with geographic identifiers the resulting display can be a useful
tool in detecting and diagnosing crime patterns. The statistical data

resulting from the map encoding of events can, with proper caution, be used
in forecasting events. ‘ '

COMPUTER MAPPING

The ability to identify the locations of criminal events can signifi-
cantly enhance crime analysis. Knowing where different crimes occur assists
in the diagnosis of problems, facilitates the development of more accurate
baseline measures, provides a basis for focused programs, enables program
evaluation, and is valuable for projecting levels of activities.

Products developed by the Bureau of the Census have improved the
availability and cost-effectiveness of Tocation identification through
computer techniques. A computerized map, called a Geographic Base File
(GBF/DIME) was developed for most metropolitan areas as part of the 1970
decennial Census. These maps have been corrected, updated and extended in
many Standard Statistical Metropolitan Areas (SMSA's) throughout the
country. The GBF/DIME identifies the address ranges along each street
segment together with geographic identifiers relating to each side of the
segment, such as census tract and block number, corporate jurisdiction,
zip code, etc. Additional geographic identification, such as beat or pre-
cinct number, may be added to the GBF/DIME. The GBF/DIME identifies x-y
coordinates at each end (node) of the segment. These coordinates relate to
latitude-longitude and to state plane coordinate systems for states where
such systems exist. » '

“Geocoding" (Criminal Justice System Standard 4.8) is the process of
matching the specified location of an event to the GBF/DIME and attaching
the appropriate geographic identifiers to the other information recorded
about that event. The Census program "UNIMATCH" enables events referenced
to a street address, street intersection or place name to be matched against
the GBF/DIME. Another Census computer program, "GRIDS," enables computer
Tine printer maps to be produced from the x-y coordinate values given these
events {see Figures 1 and 2). Other computer programs, such as SYMAP,
developed by the Harvard University Laboratory for Computer Graphics and
Spatial Analysis, are also available for the production of maps from
geocoded data.
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Figure 1. EXAMPLE OF “GRIDS” SHADED MAP.
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Figure 2. EXAMPLE OF “GRIDS"” VALUE MAP.
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While map displays can facilitate crime analysis, the power of geocoded
crime data is most effectively realized when organized as a data base in an
interactive computer system capable of selectively extracting, summarizing,
manipulating and displaying the data directly on a map image.1 (See Figures
3A, 3B and 4A, 4B.)

One of the main advantages of geocoded crime data is that the events
may be aggregated to relate to geographic units for which other data is
available. Census data and property data are important complementary data
items for crime analysis. A property data source, for example, that dis-
tinguishes the number of commercial establishments within particular areas
enhances the analysis of crimes against such activities. Census data provides
detailed characteristics of population and housing for small areas (blocks,
block groups and census tractsg that enables the association of such charac-
teristics with crime data. The use of geocoded calls-for-service data
against property and census data facilitates beat or patrol design that
equalize workloads,? permits organization for strategic response to anti-
cipated demands for police services,3 and provides documentation for esti-
mating workforce requirements associated with changing characteristics of the

serviced area.

FORECASTING WITH GEOCODED DATA

Most crime-specific analysis techniques are based on cross-sectional
data, that is, data that is referenced to a singie point in time or inde-
pendent of time. A major advantage of location-coded data is that a
greater variety of analytic techniques may be employed, especially statistical
methods of spatial analysis where each area serves as an independent obser-
vation. A classic study analyzing the spatial distribution of crimes within
a city and their relationships to significant economic, demographic and
social determinants is C. F. Schmid "Urban Crime Areas."4 This study used

‘ﬂoffense and arrestee data during 1949-1951 together with 1950 Census tract

“data to generalize "gradients" and "isopleths" of crime and to relate crime
o urban typologies drawn from sociolcgy. The ecological pattern of crimes
were also analyzed with factor analysis of the offense, arrestee and census
data. In a similar study, Howardd used cluster analysis scores for census
tracts, based on 1970 Census data, as well as linear multiple regression,
and 1972 arrestee data to estimate relationships between underlying social
dimensions and arrestee rates.

Techniques such as factor analysis and regression analysis may yield
statistically meaningful associations of characteristics, but do not neces-
sarily demonstrate causality. Equations derived from regression that sta-
tistically “"explain" the variation among the observations for a given place
at a given time, or replicate observed values within certain confidence
limits, are not necessarily transferrable to other places or other times.
This Timitation is of particular concern in the contest of crime analysis

and the forecasting or projection of crime.

The genesis of crime is recognized to be in the community. but no
theoretical construct--sociological, psychological or economic--has been
accepted as the explanation of the etiology of crime.6,7 While regression
is a powerful tool of analysis, its application to data other than that in
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x EVENTS SELECTION = VIEWINP ‘
VENTS | k DISPLAY 50 EVENTS  RETURN
DRA SHRINK  NORMAL ~ 5CALETOPIPZ  CENTER ERASE

PROCESS!NG CONTINUES

“"EXTRACTING" the data base for i i
. : € for in-progress calls-for-service, day 25 of the samp! i
| epartment data}, and displaying the locations on a map composed of 272 reporti‘;: ;gzna‘rj\:lsssli)sozl::es

Figure 3A. INTERACTIVE COMPUTER GRAPHIC SYSTEM (GADS - Geo-Data Analysis

and Display System) RELATING A DATA BASE
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PROCESSING CONTINUES

RETURN

50 EVENTS
CENTER ERASE

DISPLAY

VIEWINP
NORMAL SCALE TO PiP2

SELECTION

MAP DRAW EXPAND SHRINK

ILE = EVENTS
SET PIP2

F

Figure 3B. GADS — ENLARGING THE MAP IMAGE OF THE “EXTRACTION” DISPLAY OF

............
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FIGURE 3A TO FOCUS ON EVENTS IN THE CENTRAL AREA.

Value ranges for symbols are shown at bottom of illustration,
officer tims responding to calls-far-service in the 1974 sample,
sumed time for a zone sxceeds 9000 minutes, an *'g"
8999 minutes, etc,

CURRENT SUPERZONES
GADS BASIC ZONE MAP OF SAN JOSE WITH DISPLAY SYMBOLS

The item represented, TOTCTIM is the total consurned
g For axample,a 9" is dispiayed when the total con-
is displayed when the consumed time totals between 8000 and

ZONES

‘f

SAVE  EXTEND
PRINT

GET CREATE
RETURN

CLEAR & REDRAW
NORMAL SCALE
ENLARGE

SHRINK

FIND ZONE

OVERLAY WITH MAP _ 1

ZONE SYMB__1 = ON DOTS

SSMODE

NUMBER

CURRENT STATEMENTS
TOTAL CONSUMED TIME ALL DAYS 1974

DISPLAY SYMBOLS FOR EACH ZONE DEPENDING ON TOTAL CONSUMED TIME

9 TOTCTIM{91) > 9008, TOTCTIM{91) > 8006, 7: TOTCTIM(e1) > 7600,
6 TOTCTIM{91) > 6090, TOTCTIM(91) > 56008, 4: TOTCTIM(S1 > 4000,
3 TOTCTIM{91) > 3000, TOTCT!M§91§ > 2006, 1: TOTCTIM(91} > 1000,
+ TOTCTIM(91) > 500, TOTCTIM(91) > o, @:  TOTCTIM(e1) =

SAVESYMB(1),

| NV

’

Figure 4A. GADS—DISPLAYING SYMBOLS FOR EACH ZONE ON THE MAP IMAGE.
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whiqh the equations were estimated suffers from the assumption of ceteris
par1pus-wall things remain in the same relationship. This assumption is
par§1cu1ar1y difficult for social phenomena such as crime. Technology,
socmal_and cultural mores, and other attributes difficult to measure are
recognized to be associated with crime, but are rarely explicitly included
in such analysis. Even if suych characteristics were included in regression
m however, values of these characteristics at future times would be required
i to use the estimating equations in a forecasting or projecting mode. Still,
i these statistical methods should be considered. If there is any doubt about

e \ . 7 their application in a given instance, the advice of a statistician should
k_“\ , - be sought.

ZONES
FIND ZONE

DOTS
NUMBERS

0 Two techniques are useful for projecting crime over a short-term period
;ﬁ' (e.g., up to 2-3 years), though neither resolves the fundamental problems

% above. The first technique is time series analysis. Exponential smoothing
o is a particular method of time series analysis that gives greatest weight to
recent information and least weight to older data.B Spectral analysis is a
technique useful for events of a cyclical pattern, such as crimes with
weekly or seasonal variations. A second approach is the analysis of first

4 differences, a method used in modeling other urban behavior. Multiple

‘ regression is a primary tool for such analysis, but the variables are rep-
resented as changes over a unit of time rather than cross-sectional. The
projection period established by such analysis is the unit of time originally
represented. Like other forms of projections through esguations, estimates of
future values of the independent variables are required. This approach can
use either independent estimates of such changes or fynctions of previously

observed states. An expression that uses poth variations might be as
follows: .
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where:

dASSAULTS = charge in the number of assaults in area i from time t to
t+1] ‘

MALES, 17-25i = number of males aged 17-25 resident in area i at t+]

4= L

CREATE

EXTEND
FIGURE 4A TO FOCUS ON ZONE TOTALS IN THE CENTRAL AREA.

dUNEMPLOYMENT, MALES = change in the areawide rate of male unemployment
it from t to t+l

dCOMMCL .=change in the number of commercial establishments in area i
5 from t to t+l

#igure 4B. GADS—ENLARGING THE MAP IMAGE OF THE SYMBOL DISPLAY OF

a, b1, bss b3 = constants estimated by regression
Ei = error term for area i

ENLARGEMENTOFDOWNTOWNSAN}OSEBAECZONEMAPWHHSYMBOLS

SAVE
PRINT
GET
RETURN

The usual cautions and criteria for validity of multipie regression equations
apply to first difference estimates.
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CHAPTER 17

CRIME ANALYSIS: ORGANIZATION OF A TEAM TO

C
IMPACT THE LOCAL CRIMINAL JUSTICE SYSTEM

Charles D. Weller

INTRODUCTION

A professional crime analysis team is an important element in planning
and implementing crime reduction activities. The organization and develop-
ment of a professional crime analysis capability requires advance thought
and preparation in order to systematically plan and implement crime reduc-
tion activities at the city or county level. The decision to organize this
capability suggests that elected officials have reached agreement on the pur-
pose and objectives of the team and that certain assumptions are shared by
those who will be affected by the products of the team. This chapter dis-
cusses how the crime analysis team can be staffed and made to function with
other elements of government.

PRELIMINARY PLANNING FOR A CRIME |
ANALYSIS TEAM |

Far too often preliminary preparations for criminal justice planning
are overiooked. The result is that local officials may not approach a local
criminal justice planning program with a full understariding of its purpose,
functions, and benefits. Traditionally, mayors, city managers, county com-
missioners, and even governors have passively supported the need for some
criminal justice planning, originally stimulated by the need to qualify for
grants-in-aid from the Law Enforcement Assistance Administration. Experi-
ence has shown that these government officials often fail to fully appre-
ciate or completely exploit the potential of good planning until such a unit

"has been functioning for a year or two, without their active interest and

input. Frequently, attention is drawn to criminal justice planning needs as
the result of a critical budget dzcision in which federal funding emerges

as the only solution to a lack of local revenue. Therefore, an important
part of the preliminary planning is to familiarize local officials with the
need for and benefits of an organized, ongoing crime analysis capability and
to illustrate how it can be made to support major procedural and policy de-
cisions in the criminal justice system.

There is a heightened interest on the part of mayors and city managers
in acquiring a criminal justice policy analysis capability. Future national
funding cpportunities may further stimulate this interest. For the purpose
of this paper, attention will be focused on the development of a crime an-
alysis capability at the city and/or county level, fully acknowledging its
critical value at other levels of government. ‘

Regardiess of its organizational location, there are certain critical
considerations that should be reviewed and addressed.
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1. Does the city and county jurisdiction really want the capability
to measure the effectiveness of its local criminal justice system,
recognizing the risk that hard data may emerge within two or three
years which declares that the existing system may be ineffective
and perhaps mismanaged?

2. 1Is the local political environment and administrative philosophy
secure enough to tolerate research, planning, and burdensome data
collection without unnecessary interference?

3. Do city and agency administrators have the management sophistica-
tion to implement change if research and planning justify certain
changes in criminal justice procedures, operations, or resource
allocation?

4. Does the local government or its agencies possess some data proc-
essing skills and experience with which to technically support the
crime analysis team? (This is not to suggest that each jurisdiction
must own a computer, but rather should possess minimum and general
data collection and processing knowledge and skills.)

If the answer to these four questions is an unqualified "yes," then it is
appropriate to proceed to consider locating a crime analysis unit near the
elected decision-makers of the jurisdiction. For planning and crime analy-
sis to have impact, the unit must he at a staff position with direct access
to the Chief Executive(s). ‘

STAFFING AND RECRUITING A CRIME
ANALYSIS TEAM

The principal thrust of this chapter suggests that a finite number and
quality of personnel skills are required for a crime analysis team, without
respect to the minimum size of the population served. Larger jurisdictions
will desire more specially skilled and experienced personnel, but there ap-
pears to be a minimum staffing level below which such a unit should not go
if any real benefit were to be realized from it.

Jurisdictions with sophisticated personnel departments or civil service
units may wish to create joh specifications, salary ranges, and qualifica-
tions unique to the function of this new unit, Others may wish to appoint
the staff without tenure and have the crime analysis staff serve at the
pleasure of the elected Chief Executive(s). A third alternative is to do
both--certify the staff in the personnel classification system, but require
the Director of the unit to serve at the pleasure of the Chief Executive(s).
There are some advantages and disadvantages to all three alternatives. Most
important, the Directcr of the unit must build and maintain the confidence
of his superiors, because policy analysis usually results in "tough"
decision-making, decisions that emerge from force fields representing every
facet of community 1ife. It is probably a foregone conclusion that the
crime analysis unit will need six months to a year to develop its credibil-
ity, but this testing period can be shortened dramatically if the profes-
sional qualifications of the staff are exempiary. This means that the re-
cruitment, screening, and hiring of the staff must attain the highest
priority and interest of the Chief Executive's office.
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If local officials are willing to give this degree of support to the
creation of a crime analysis team, there will' be reduced pressure on the.
staff during the first six months of operation when their principal activi-
ties are devoted to the collection and analysis of baseline crime and oper-
ational event data. Their early activities will take them into the dark
records rooms of every local criminal justice agency. Such efforts must
also involve the state agencies which serve residents and offenders, etc.,
within the local jurisdiction.

Staffing the unit with highly qualified professional persons who are
capable of interacting with all levels of criminal justice personnel is a
prerequisite to building and maintaining a successful crime analysis effort.
How they are recruited and Tinked to local government can be flexible as
Tong as the Chief Executive of the jurisdiction has easy and routine access
to their skills and products. :

The personnel recruited for the criime analysis team must be‘reasonably
experienced and familiar with operations of the criminal justice system.
More important, they should have educational and occupational backgrounds
that demonstrate the possession of an analytical mind.

There should be within the team a demonstrated capability to under-
stand and conduct applied research as opposed to theoretical research. The
staff should have a "real-world" perspective of the community and the crim-
inal justice system.

The ideal crime analysis team member has had occupational level experi-
ence in more than one criminal justice agency, complemented by graduate
Tevel education in data collection, data analysis, and elementary research
methods and design. Obviously, it is possible to possess all of these char-
acteristics without having been involved in any post-secondary education,
but the numbers of these individuals are so few that job qualifications and
concomitant salary ranges should be structured to attract the more formally
educated and professionally experienced candidates. This should not prove
difficult, because there are more and more individuals possessing the edu-
cational and experience characteristics needed to pursue careers in this new
profession.

Nc crime analysis "staff per population" ratio guideline. has yet been
set forth for developers of such a crime analysis unit. The degree of so-
phistication for planning and analysis tasks currently available within the
operating agencies of a jurisdiction may be such that the central city or
county team serve more as leaders, coordinators and stimulators. More typ-
ical jurisdictions lacking agency-based special analysis units require team
personnel with a full range of the minimum skills described below. It is
probably a fact that most of the urban areas of the United States are at the
point of building upon an existing modest capability.

Without addressing the amount of resources required to support a crime
analysis team, it appears from past experience that one-half of a crime an-
alysis team, or a team without all the proper skills, really is not much of an
advantage over no team at all. Quite frankly, each jurisdiction must decide
to what extent its crime analysis unit should get involved in the broad
functions of criminal justice policy analysis as opposed to, or in addition
to, federal grants administration.
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If the Chief Executive's interest is simply to comply with LEAA grant
participation requirements, local and state authorities can provide reason-
able estimates of the number of staff necessary to attract and monitor the
expenditures of the annual allocation of LEAA dollars to that jurisdiction.
However, if an effective "crime analysis and planning unit" is desired that
builds its foundation on crime analysis for the purpose of providing
decision-makers with hard data about policy, procedures, and effectiveness
of a criminal justice agency or system, then the unit must possess a multi-
plicity of experience and skills no matter how small the population be be
served. Smaller jurisdictions should be encouraged to give priority to
crime analysis and "pay the freight,” so to speak, in the interest of mov-
ing their criminal justice agencies toward a better system of accountability
for the local tax dollars expended. If this is not an acceptable expendi-
ture for tax payers' dollars by the local unit of government, then decision-
makers should not Taunch half-hearted attempts under the guise of fullblown
professional criminal justice planning efforts.

Five full-time professional persons supported by at least one clerical
person is a minimum requirement for engaging in full-fledged criminal jus-
tice planning., This obviously means that smaller cities and counties must
determine that "increasing the productivity of their criminal justice agen-
cies" is nearly the top priority of the community. The author believes it
should be, but recognizes that other urban problems in some jurisdictions
must take precedence over crime fighting. Be that as it may, if the local
units of government "cannot stand the heat, they should stay out of the
kitchen," with respect to professional crime analysis and criminal justice
planning at the local level. For a weary number of years, too many juris-
dictions have desired membership in the profession without fully under-
standing that municipal and county level policy analysis of any kind will be
an expensive proposition if it is to be an effective tool for decision-
making by elected officials.

WHAT SHOULD THE TEAM LOOK LIKE?

The Director

Nowhere in the staff of the team is the diversity of experience and
skills more important than in the team leader. A key requirement of the Di-
rector is the ability to establisn, as quickly as possible, professional
credibility with criminal justice agency staff and administrators. Further,
being able to talk "cop talk" is essential to the courtship that must take
place with the Sheriff or Chief of Police. Similarly, knowing what an ar-
raignment is, and the difference between probation and parole, is crucial to
the unit's credibility with other elements of the system. Within 60 to 90
days, agency heads will put this person to the test and make the judgements
about his/her knowledge and skills that will determine the unit's relation-
ship with that agency far into the future.

The Director should be a generalist with criminal justice operational
experience, thoroughly familiar with the operations of the whole criminal
Justice system. He must have sufficient management skills so that he avoids
being a "do it your-selfer." He must believe in what he is doing. He must
be able to identify problems from data and conversation and set objectives

and assign tasks to staff who will be held accountable for product completion.

228

st

This means that the Director must be generally familiar with quantitative
analysis, systems.ana1ysis, and financial accountability. While he need
not be an expert in each of these fields, he will use his general knowiedge
to make h1msg1f meaningfully conversant with the "tools" of the trade and
the experts in special areas that may provide special advice.

The crjme analysis unit Director must be a communicator, striving con-
stqn?]y tq 1n§egrate information and form bridges between disassociated
cr1m1pa1 Justice agencies. He is a "justice of the peace" bringing together
adm1p1strators who traditionally have preferred to remain isolated and pro-
tective of their own areas in the overall system. He must be useful; demon-
strating, not asking for professjonal recognition of his competence. And
f1na1!y, hg must be able to conceptualize and sell action, and serve as an
expeditor in getting proposed changes implemented.

The Qirector and his staff, as a team, must show a service tommitment
to assisting the operating agencies. For example, the unit should plan
with, not for the police department, so that real services and assistance
tasks can be identified and delivered. The Director continually searches
for.cqllateral activities to conduct that make the criminal justice agency
administrator's job easier. This is a creative task of matching staff com-
petence with opportunities to assist. Clinically, crime analysis teams
should be considered a "helping profession."

_If the Director possesses these qualities, he will stand the early
credibility tests, and the unit will have access to agency files, records,
procedures, and even confidential problems which really are the cornerstones
of a local crime analysis unit. Without hard data, the unit is nothing.
Over time, the Director's elected supervisors should trust him as much as
their campaign managers; yet a sensitive line should separate the crime an-
alysis unit from elected officials and their subordinate agency administra-
tors. The Chief Executive must set forth the ground rules with agency heads
to prevent them from making end-runs around the crime analysis unit. The
@eam's special status needs to be openly protected. In effect, all the
Jurisdictions' agencies must administratively recognize and respect the crime
analysis unit for its expertise.

The skills and attributes of the remaining four members of the teair o
not necessarily suggest any particular organizational hierarchy. That can
be organized according to the local decision-makers' assessment of the unit's
functions and the abilities of its personnel. With only five or six persons
involved, the hierarchy should be flat, all reporting to the Director. When
the unit reaches ten to twenty staff members (as in larger jurisdictions)
with $0r3 specialized personnel, an additional management parson may be
Jjustified.

. The Data Expert

One member of .the team must be trained and educated to bring sophisti-
cated quantitative skills to the unit. He or she should possess system an-
alysis skilis, statistical analysis skills, data processing skills, and the
ability to report on the results of data analysis activities. If the data
expert also knows the criminal justice system well, he or she is the ideal
candidate. If a choice must be made between the person with technical
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skills and no criminal justice experience, as opposed to the person with
the desired experience and weak technical skilis, the Director should
choose the technical expert. Manipulating criminal justice data over time
will eventually cause the technical expert to achijeve vicarious occupational
experience in the criminal justice system. ,

The.Police Specialist

There are some functional speciality skills required on the team. One
staff member must be extengively familiar with the field of law «nforcement.
Today many college-educated patrol officers are leaving the security of the
police to enter criminal justice planning, so an excellent manpower pool is
available. However, merely having some patrol experience and a college de-
gree does not qualify one for entry to the unit. Among patrol officers with
these qualifications, the Direcior should seek candidates who demonstrate a
propensity for analytical protilem solving, individuals who appear tc enjoy
working with data, and those who write with some command of the English
language. These individuals are likely to possess skills which can be
broadened to accomplish many tasks not integral to police work but neverthe-
iess important to a police agency.

Courts/Corrections Staff

; The basic skills reguired for crime aralysis at the local level do not
jndicate the need for a full-time attornev or even a full-time correctional
specialist. What is needed is an individual who knows and understands the
judicial process and dispositional alternatives for convicted criminal of-
fenders. It is readily possible to find staff who have education and/or ex-
perience in adjudication and correctional programs who, similar to the
patrol officer, possess analytical interests. One staff person can ade-
quately struggle with local courts and corrections problems as his principal
functional specialty, if a basic team unit is all that can be afforded. As
the fourth person on the team, he does double-function duty, but it is ex-
pected that the team will have a well-rounded technical expert to help with

adjudication and correction problems, and identification and analysis duties.

The Budget Analyst

Finally, the fifth person is a budget analyst with an accounting back-
ground, education, and/or experience. And, if the financial analyst has
worked within one or more criminal justice agencies, he is the ideal candi-
date. The unit does not need a "budget butcher." Rather, the skills of an
analytical accountant and financial manager are desired to assist in "budget
building." Here is the one person on the team who should possess technical
expertise desired by every operating agency. Furthermore, the availability
of this team member to provide technical assistance to the operating agen-
cies should be a publicly known fact. He must strive to change attitudes
about accousnitability, work unit measurement, budgeting, forecasting needs,
assessing past-expenditure experience, and most of all, he must sincerely
believe and portray his image as a member of the total team, not just an ac-
countant for the program oriented staff.
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THE CRIME ANALYSIS TEAM

Ideally, all members of the crime analysi i

| , a1l 5 t ¥sis team must be able to write
%nd speak effect1vely. They should be accustomed to meeting firm deadlines.
'igm members, as well as the Director, should be able to recognize opportun-
ities to be useful to the operating agencies and seize upon these opportuni-

ties to act as a catalyst for effecti ]
s b ac y cting other changes already deemed

A special aptitude for marrying the practical and ac i i
: ademic worlds will

geip the team build personal relationships with agency personnel that are
ased upon competence, rather than authority. Finally, the crime analysis

team itself must tolerate isolaticn, both personal and academic. The unit

functions best when it is only one-half a friend to e

: | - veryone. That makes
the job Tonely, but one, neyerthe?ess, that offers each member of the team
a great deal of personal pride, for each undoubtedly will contribute to the

achievement of the impossible--successfully changi iminal justi
system in America. Yy changing the criminal justice
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CRIME-ORIENTED PLANNING
AND PROGRAM DEVELOPMENT

B



ST RN

ST

¢
¥
i
!
,

B
%
it
Ty
o
H
g1ad
s

g

CHAPTER 18

CRIME-ORIENTED PLANNING AND PROGRAM DEVELOPMENT
R. Allen Payne
INTRODUCTION

In January, 1972, the Law Enforcement Assistance Administration launch-
ed the High Impact Anti-Crime Program, a major demonstration which provided
up to $20 million to eight large American cities to reduce the inciderce
of stranger-to-stranger crime and burglary by 5 percent in two years and
20 percent in five years. Underlying this program was the concept of
"crime-oriented planning": that crime (and particularly, specific classes
of crime) was the starting point for criminal justice program development,
not the symptoms of crime, such as overworked or understaffed police,
courts, or corrections agencies.

DATA -- THE BASIS FOR PROGRAM DEVELOPMENT

The basis for planning and program development in the crime-oriented
planning model is the collection and analysis of data: crime data, which
tells us how, when, where, and with what frequency individual crimes such
as robbery, rape, or burglary are committed; offender.data, such as age,
sex, race, and personal characteristics of those who commit crimes; and
victim data which indicates the characteristics and responses of those who
have been victimized.

The analysis of these data need not necessarily involve extensive com-
puter operations and programs. Basic information about a crime incident
frequently is available from police reports. Narrative incident reports
are the source of additional information. However, as LEAA discovered in
the Impact Program, data availability, quality, and utility can present
significant initial difficulties, even in larger cities. On the other hand,
transforming existing data into useful, retrievable data is not an insur-
mountable task.

Atlanta used a small early Impact grant to redesign its police field
reporting system. Denver, in a modified manual replication of the CAPER
System functioning in Santa Clara County, California, added to the offense
and arrest information available through the Police Department by hiring
part-time undergraduate coders to cull additional desired information from
police reports and case files. Eventually student coders were doubled in
number and assigned similar tasks in every criminal justice agency in
Denver, thus providing for an expanded base both of crime and systems re-
sponse data.

Although data sources such as Uniform Crime Reports, Offender Based

Transaction Statistics (OBTS) and victimization surveys are discussed in
detail elsewhere in this manual, a further word about data is in order.
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Data needs for crime-oriented planning are hierarchical, as is the pianning
model itself. That is, the state planner addresses statewide burglary rates
and geographic concentrations of burglary. The city planner focuses on
burglary occurrence by frequency, type (commercial ¥s. residential), time,
and location (census tract or police district). The project level planner
concentrates more on methods of operation, short term trends in frequency,
and specific time and place of occurrence.

PROBLEM IDENTIFICATION

Analysis of data, therefore, gives us a profile of individual crimes
by characteristics of the crime event, setting or environment, offender,
and victim. It also tells us in quantitative terms how the criminal justice
system respends to the commission of certain offenses. From this analysis
comes the identification of probiems: crime problems (e g., the 15 percent
rise in the statewide robbery rate or the 20 percent rise in c1+yw1de

-residential burglaries); offender problems (e.g., juveniles comprising 30

percent of burglary arrestees); victim-related problems (e.g., preponderance

~ of elderly robbery victims within a certain census tract); systems problems

related to the response to specific crimes (e.g., city court burglary cases
are backlogged with a 240 day average from arrest to trial). Problems then

must be pr1or1t1zed which leads to the next step, the establishment of
goals. _

CRIME-ORIENTED GOAL SETTING

Once a specific crime problem has been identified, there are two basic
responses: reduce the cause of the problem and improve control of the prob-
Tem. Cause is reduced either by attacking underlying social, economic, or
other basic conditions that promote the commission of crime. Obviously,
much program activity in this regard is cutside the authority and responsi-
bility of the criminal justice system. Nonetheless, social, demographic,
and other economic data related to crime analysis can point to obvious areas
of interagency or intergovernmental cooperation of benefit to the community
in areas beyond that simply of crime control. On another level, "cause"
can be reduced by intervening in criminal careers through programs involving

programs, such as youth service bureaus or school attendance projects in
high juvenile crime areas.

Control is improved either by reducing opportunity for the commission
of criminal acts or by increasing the risks of offending. Examples of the

identified offender groups or through what frequently are called "prevention"

The term "goal" is sometimes used interchangezbiy with the term “"objective."

In either case, the attainment of a goal or an objective must be judged on
a measurable interim or final achievement.
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former include target-hardening activities sych as physical security improve-

ment or property identification. Examples of the latter include concen-
trated police patrol and the speedy adjudication of target crime cases.

Crime-oriented planning, therefore, leads to the establishment of com-

prehens1ve program goals that involve the whole system of criminal Just1ce
It is not simply a police suppression model.

Goals should be hierarchical and quantitative. There may be initial
resistance by operating agency personnel to the establishment of quantita-
tive goals. However, quantitative goals provide for clarity of purpose and
the measurement of program/project results. They are an integral component
of crime-oriented planning.

In hierarchical terms, at the state level, a major program goal might
be the reduction of burg]ary by 5 percent within one year in the five
largest metropolitan areas. At the city level, this goal might ‘translate
to a reduction of residentiai burglaries by 10 perfent and a reduction of
commercial burglaries by 5 percent, .

PROJECT DEVELOPMENT

The selection and development of -projects continues this process of
guantification. Tactical alternatives to meet state or city goals must be
weighed and chosen. What type or types of program activities respond most
directly and effectively to identified problems and established goals? The
utility of data collection and problem analysis is severely hindered if the
full examination of alternatives is shortchanged, or if data is collected
and molded solely to justify the selection of a predetermined project
activity. .

The process of aiternative selection takes place through a screen of
real-wc "4 constraints that can be political, legal, economic, social,
mora1|,g5“etﬁ1cai in nature. Highly competent planners and a soph1st1cated
rationai supervisory board might agree that a particular alternative offers
the best possibility for reducing the target crime, yet they may not select
that alternative for implementation because it is economically unfeasible,
patently illegal, o otherwise contrary to prevailing community standards.
Constraints are natural and they must be understood by planners; the diffi-
culty arises in not letting the possibility of constraints that may be im-
posed unduly hinder the planner in the full development and examination of
aliercate tactics and programs.

The selection from among alternatives yields a plan of related program
activities that can span the criminal justice system and include some activ-
ities even outside the system. Selected activities can include programs re-
lated to the prevention of the target crime; the detection, deterrence, and
apprehension of offenders; the diversion of offenders from the criminal jus-
tice system; the adjudication of offenders; and the rehabilitatien of of-
fenders, through both institutional and non-institutional programs. Data

.collection and analysis also may point out the need for legislative change,

additional data and information systems, or additional research, &ll of
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which frequently are overlooked in the search for alternative courses of
action. |

Based upon choices froum among alternatives, we can imagine the follow-
ing project activities and goals developed in accordance with the reduce
cause - improve control approach to a city-level burglary reduction goal:

1. A property identification project to enroll X persons and mark Y amount
of property within the census tracts with highest burglary rates.

2. A concentrated crime patrol aimed at providing X amount of patrol and
Y response time during peak hours in the high burglary census tracts,
increasing by Z the amount of burglary arrests.

3. A reduction in court backlog for burglary cases by X, and.aq increase
in burglary convictions by Y, through the addition of judicial and
prosecutorial personnel.

4. Offender-based programs for burglary offenders such as drug diversion
{where offender drug abuse is substantial) or juvenile diversion
projects (where juveniles are found to constitute a substantial per-
centage of burglary offenders).

Several comments can be made about these project examples. First,
many of the particular activities undertaken as a response to crime-oriented
problem analysis are not necessarily different or unique from those that
are undertaken where reliance on data is less extensive. The difference
is that these activities are undertaken in response to specifically identi-
fied and bounded problems and their goals and operation, location, and
scope of services or products are carefully related to the magnitude and
nature of the problem. Second, products or results (effectiveness objec-
tives) and levels of service (efficiency objectives) are clearly specified,
providing for clarity of purpose and the evaluation of results and
performance.

PERFORMANCE MEASUREMENT

In criminal justice, evaluation is a concept whose time has come. It
remains an integral Tink in the crime-oriented planning chain of data-based
problem analysis and goal formulation. Good evaluation depends upon a clear
statement of project purpose, and indeed, good evaluation begins with the
establishment of quantified, time-phased project goals, objectives, and
milestones at the project design stage.

A direct link to specific crime reduction goals cannot be established
for every project, nor can elaborate control or experimental groups be
utilized in every case. Nonetheless, project level self-assessment can be
accomplished by any grantee where initial attention has been paid to
clearly delineating the goals of the project and where sufficient attention
has been paid to defining performance objectives and assuring for the avail-
ability, cellection, and analysis of data.

238

R

_Linkages are as important to the evaluation process as the

earlier stages gf problem analysis and goal formu?ation. Aftéryaaggoggcghe
i;rategy to aghyeve a program goal has been selected, effectiveness objec-
f1ves‘and eff1c1ency obqegt1ve§ must be established. Examples of the
dormer. can 1pc]UQe specific crime reduction objectives, or objectives ad-

ressing reﬁ1d1v1sm reduction or decreased court processing time. Activity
ob3e9t1ves opera§19na1ize" or explain quantitatively what levels of
Sérvices or activities will be performed or provided. For both outcome and
activity objectives, specific data measures are required to assess project
progress. After data elements are identified, a plan must be prepared for
the collection, analysis, and interpretation of the data.

_Severa1 general comments about evaluation of crime-oriented rogram
are in order. "Hard" evaluation is possible even where objectivez agpeai
soft . As the.eya]uat1on design of the St. Louis Home Detenticn Impact

project shows, 1n1t1§1 objectives such as "Keeping [assigned] youths
troub]e.free and available to the court" are amenable to the establishment
of speg1f1c gffect1veness measures. Second, evaluation is not the end of
@he crime-oriented planning cycie but the beginning of the recycle. Pro-
Jects such as Denver Impact's Special Crime Attack Team (SCAT), which
continuously uses evaluation data to adjust its concentration on target

areas and target crimes, bears out the effectiveness and utility of
: . evalu-
ation results upon project operations. ¢

CONCLUSIONS

. Crime-oriented planning techniques, in summar ,'?ef]ect fi -
sical, accepted framework for problem solving, andysecond, a r;;?:ngeclﬁs
data and dqta analysis for the identification of problems and priorities
the estab]zshment of goals, and the evaluation of results. Stripped baré
of p]a@ner s Jargon, this approach is an effective aid in telling us what
our crime problems are, what responses appear warranted, what kinds of
performance and activitigs we can and should expect, and whether in fact
des]rgd resqlts were achieved. (See Figure 1 for a graphic presentation
of &rime-oriented program development. ) ‘ '
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