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The Law Enforcement Assistance Administration is actively engaged in
providing assistance to state and local governments to support their
administrative capabilities. Good analyses are prerequisite to the
development and implementation of effective programs for improving criminal
Jjustice and reducing crime. Decision-makers understand that policies and
programs must begin with analysis of the crime and criminal justice system
problems they face and that efficient utilization of scarce resources can only
be achieved by the careful interpretation of available information. In this
context analysis is a powerful tool to be utilized in criminal justice
planning, program development and management, and evaluation.

The expertise of analysts, planners, researchers, and of greatest
importance, people who have had direct personal experience with state and
Tocal criminal justice problems has been tapped by LEAA's Training Division to
develop and deliver the Criminal Justice Analysis Course. The Criminal
Justice Analysis Course concentrates on the specification of crime and system
problems utilizing basic statistical and other analytic tools essential to
this process. This course is offered to state and local governments to assist
and support them in identifying, acquiring, and using the best available data,
analytic techniques, and problem-solving methods.

The Analysis Course is a companion to the LEAA developed training courses
in Criminal Justice Planning, Criminal Justice Evaluation, and Criminal
Justice Monitoring. Other companion courses under development include
Criminal dJustice Program Development and Program Management. The design of
these programs of instruction is intended to form a comprehensive and
complementary curriculum of criminal justice tools for planning and
decision-making.

The Training Center System for delivering these programs of instruction
consists of major universities located throughout the country. Centers are
located at the Northeastern University, University of Wisconsin-Milwaukee,
Florida State Unijversity, Washburn University, and the University of Southern
California. Each Criminal Justice Training Center is responsible for
delivering these courses and providing technical assistance to jurisdictions
within its region.

In June, 1978, LEAA and the five Criminal Justice Training Centers agreed
that a "Finalization" of the original analysis course was appropriate. The
Criminal Justice Training Center at Washburn University received a grant from
LEAA to manage and coordinate the Finalization process. Dr. Seth I. Hirshorn,
Ph.D, Ann Arbor, Michigan, the consultant revising the original document,
developed by Apt Associates, Boston, Massachusetts, was retained as the
principal consultant to perform the major task of synthesizing the suggested
course modifications from the five Training Centers, their faculties, and
LEAA. The manager for the Finalization project was Allen Beck, Ph.D.,
Assistant Director of the Criminal Justice Training Center, Washburn
University. Project Director was Lyle D. Newton, Director, Criminal Justice
Training Center, Washburn. Word Processing was done by Kathy Goldsmith and
Tina Sumpter, Criminal Justice Training Center, Washburn University. The
Project Monitor was Richard N. Ulrich, Director, Training Division, Office of
Operations Support, LEAA.
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The Criminal Justice Analysis Course consists of an Introduction and seven
modules or instructional units. Each module consists of information and
instructions on objectives, content, walk-throughs and exercises, visual aids,
and the timing of each portion of the course. The information contained in
the Instructors Guide (IG) on content inciudes references to the criminal
justice literature, consideration of related topics, and questions most often
raised by participants, as well as detailed instructions for each exercise on
how it relates to the preceding instruction, how it is to be briefed and

administered by the instructor, and, most important, how it is to be debriefed.

The emphasis in the Criminal Justice Analysis Course 1is on an interactive,
participatory learning environment. A Major Exercise, additional exercises,
and numerous walk-throughs have been developed to help insure the achievement
of course and module objectives.

It is important that participants be clear as to the purpose of each
exercise, the exercise activities, that they have sufficient time for
completing each exercise, and attention be given the debriefing of the
exercises. A distinction has been made between exercises and walk-throughs.
A walk-through is accomplished by the instructor thoroughly explaining a
particular procedure to the entire group and affording the group an
opportunity for raising questions. In contrast, an exercise requires small
group work with the assistance and support of the instructor.

To aid faculty and students in understanding the Criminal Justice Analysis
Course, as well as to provide a useful decision-making tool in the conduct of
analysis, the course has been elaborated into a flow chart or decision map.*
These flow charts provide a guide for organizing the conduct of analysis,
classifying the problems worked on, outiining the application of data sources
and statistical techniques, and identifying the topics and instructional
sequence of the Criminal Justice Analysis Course. The maps provide a
graphical integration of the course's instructional units and are to be used
by instructors as a reference to the interrelationships between course modules
and as an aid for making transitions between modules. They are useful also as
summaries of each module and for subsequent reference by participants.

Documentation and detailed materials pertaining to the Criminal Justice
Analysis Course are also presented in the accompanying Text. The respective
portion of the Text pertaining to individual faculty assignments should be
studied by instructors prior to making their presentations as the Text
narrative provides additional material for instructor and participant
reference.

* For an example of the use of decision maps in statistics see
Thad R. Harshbarger, Introductory Statistics: A Decision Map (New York:
MacMillan Publishing Co., Inc., 1977).
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information to participants. _
presented as a single unit iasting 60 minutes.

ORIENTATION

The purpose of the orientation is to provide logistic and background

ORTENTATION SCHEDULE
TIME ALLOCATION

The Orientation and Introduction are to be

* Less than 5 minutes

TOPIC TIME PAGE

I. PURPOSE OF ORIENTATION. . evvieerennrenoennnns * 0-2

A. Facility and Area 0-2

B. Logistics 0 -2

C. Aquaint Participants 0-2

II. THE FACILITY AND AREA...v v iieieiinneenennnnns * 0-2

A. Hotel 0-2

B. Restaurants, etc. 0 -2

ITI. ADMINISTRATIVE MATTERS.. . v vt enniennarennnns * 0-2

A. Break Policy 0-2

B. Room Set-up 0 -2

C. Dress 0-2

D. Travel Vouchers 0 -2

E. Credit 0 -3

F. Evaluation 0-3

IV. CRIMINAL JUSTICE TRAINING CENTER............. * 0 -3

A. University 0-3

B. LEAA 0 -3

C. Audience 0-3

V. STAFF AND FACULTY. .. iiiiiiineiiientnnnnnannns * 0 -4

A. Backgrounds 0 -4

B. Academic/Experience 0-14

VI. PARTICIPANTS.....vvevevenvnnnn. e, 0-4

A. Roster Corrections * 0-14

B. Method of Selection * 0 -4

C. Introductions 20 minutes 0 -4

D. Group Characteristics * 0 -4

VII. COURSE MATERIAL..'viiiiniiniieinnennnnnnnnns * 0-14

A. Participant Guide 0 -4

B. Visuals 0 -4

C. Glossary and Bibliography 0-4
TOTAL TIME 30 minutes

g,
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ORIENTATION MODULE

NOTES

I.

IT.

IIT,

PURPOSE OF ORIENTATION

—

Familiarize Participants with the Training
Facility and Surrounding Area

Cover Administrative and Logistical Matters
Acquaint Participant with--

The Criminal Justice Training Center

The Staff and Faculty of the Center

The Other Participants

The Course Material

THE FACILITY AND AREA

Explain Hotel Lay-out
Sleeping Rooms
Meeting Rooms
Food and Beverage Services
Elevators
Parking
Hospitality Room

Explain Area's Restaurants and Other
Attractions

ADMINISTRATIVE MATTERS
Explain "Break" Policy
Explain Room Set-up

Smoking vs. Non-smoking

Placement at Tables

Use of Name Cards on Table
Appropriate Dress

How to Complete Travel Vouchers

0-2-1G
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ORIENTATION MODULE

NOTES

IV. CRIMINAL JUSTICE TRAINING CENTER

E. Continuing Education Credits

F. Course "Evaluation" Procedures

A. Explain the Training Center's quyersity
PTacement and Line of Accountability

B. Financed by LEAA Grants to_Provide
Training and Technical Assistance

PR U U L S

SHOW V.A. (0-1):

/ CRIMINAL JUSTICE TRAINING GENTERS \

Law Enforcement Assistance Administration

U.S. Department of Justice

Cenlral Area
(LEAA Service Area B)-y

P B * University of WISCD"S|H>
;'-5 T e N Milwaukee Pi
) : A\:" o g
o Y B !
; » N .
; by g -
: N v / {Northeastern Area
‘ . N ‘g {LEAA Service Area A)
“ 1’7 Northeastern
k A University
" Boston
> |
‘ /
. Western Area {

{LEAA Service Area E)
Univ. of Southern Calil
Los Angeles
.

S Southeastern Area *
- "'j {LEAA Service Area C)
Mid Western Area < Florida Slate Unwversity
‘ i (LEAA Service Area D} +! Tallahassee
* Washburn University
Topeka

- s
i i itork M * Program D p
r Prog Avadable ‘ Pl ] Mc g. Analysis, g I

\ - tnder Development /

EMPHASIZE (0-1):

+ Describe System of Five Centers
+ Describe Current Array of Course Offerings

+ Project Future Course Offerings and Services

C. Describe Target Audience for Courses

1. State, Regional, and Local Criminal
Justice Planning Unit Staff

2. Operational Agency Planners, Analysts,
Evaluators and Monitors

P N

. e vt

s

-

V.

VI.

VII.

1 DULE

NOTES

STAFF AND FACULTY

Prepare and distribute hand-out describing
backgrounds of key Center staff and all
instructors, introducing those present.

Point out mix of background and skills and
balance between academic and practitioner
experience.

PARTICIPANTS
Refer to Roster and Request Corrections

Describe Method of Selection of
Participants

Have the participants pair off and tell
them to spend the next few minutes
interviewing each other. At the end of
the interviews tell them they will
introduce their partners giving the name,
agency, position, function, length of time
in the field, and three expectations for
the week.

Summarize Group's Characteristics
COURSE MATERIALS
Participant Guide

Instructor Should Explain the Organization
and Format of the Participant Guide (P.G.)

Visuals

Visuals consist of photo negative (white
on black) overhead projections. Generally
there will be no need to Tower normal room
lighting. Other visuals include the
“module charts" at the end of each module
and a wall chart of each "module chart".

Glossary and Bibliography
Explain that the Glossary and Bibliography
have been developed for al] Training

Center programs. Note their location in
the P.G.

0-4-1G
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INTRODUCTION

The opening session of the Analysis Course must accomp Tish several things

in order for the participants to effectively move through the lessons and
tasks of the week.

First, the participants must have a clear understanding of the methods,
procedures, and objectives of the course. Because of the complexity of the
course, it is imperative that faculty, facilitators and participants have a
common understanding of the expected product and the steps to be taken to

produce that product. Anything less than total understanding and agreement
will result in confusion.

The course overview establishes goals, identifies the participants,
identifies themes, and discusses the values or purposes of analysis. Finally,

the overview establishes that analysis s a process leading to a statement of
problems which serve to inform decision-makers.

The course materials are described and discussed. The Problem Statement
from Module 1, which has been sent to participants as a pre-reading, is
presented as the product of a well managed analysis project. The statement

should be used as an example of the product which should result from the Major
Exercise.

The final activities of the opening session are to provide an orientation
to the Major Exercise.

IN-1-1G
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INTRODUCTION
TIME ALLOCATION

v
iﬁ\ TOPIC TIME PAGE
I. COURSE OVERVIEW....v'veeireernereneeenennennnas 30 minutes IN-1
A. Course GOAlS..vieeenerneennnnns 5 mjnutes %ﬁ:g
B. Course Participants.....cevveuns 5 m1nuﬁes o
C. Course Theges ....... % .......... 5 minutes
. es or Purposes o -
’ X2;¥y21s ..... ? ................. 10 minutes %m:?
E. Process as Roadmap.....cveueuns 5 minutes
TOTAL TIME 30 minutes

OBJECTIVES
INTRODUCTION

1. To describe the method, procedures, and objectives of the course.

2. To establish goals, identify participant backgrounds and to
identify themes for the course.

3. To identify the values or purposes of analysis.

4. To establish that analysis is a process to aid in
decision-making.

IN-2-1G
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INTRODUCTION MODULE

NOTES

I.

B.

COURSE OVERVIEW

Course Goals

Knowledge Goal:

The participant should understand as a
result of this course the purpose and
logic of analysis as used to formulate
crime and criminal justice system
problems which are used to influence
decision-making.

Emphasis s on problem formulation as
distinct from strategy assessment.

Skill Goal:

The participant will be able to select
and apply analytic techniques to crime
and system data that can lead to
improved interpretation of the data and
more effective communication of
information, thus providing
decision-makers with information which
they can understand and use in
decision-mak ing.

Attitude Goal:

Participants with minimal prior analytic
training, regardless of preconceived
ideas of their quantitative talents,
will perceive data analysis as being
within their competencies and the use of
analytic methods as meaningful and
desirable.

In many respects the Criminal Justice
Analysis Course provides a setting for
overcoming the "intimidation factor"
many feel toward criminal justice data
analysis.

Course Participants

The introductory nature and goals of the
course indicate that it s for those who
seek to understand the analysis process
and gain knowledge of how to apply basic
analytical tools used in formulating
crime and criminal justice system
problems.

IN-3-1G




INTRODUCTION MODULE

2. The participants should include
planners, budget analysts, program
coordinators, policy analysts, program
developers, program monitors -- anyone
that informs decision-making in criminal
justice agencies.

C. Course Themes

The Analysis Course has three distinct,
yet integrated themes.

SHOW V.A. (IN-1):

4 THEME OVERVIEW w

Criminal

Justice
Analysis

. J

EMPHASIZE (IN-1):

+ Analysis as a process includes four general
parts:

(1) Problem Specification

(2) Data Selection and Collection

(3) Extraction of Information from Data
(4) Persuasive Presentation of Information

+ Analysis as a set of tools means an
understanding of the use, applications,
strengths and weaknesses of analytic
techniques and statistical procedures.

+ Analysis as a set of skills means how to
select, use and manage the tools of analysis

3

effectively.

e eopai g Ay

INTRODUCTION MODULE

NOTES

T
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D. Values or Purposes of Analysis

1. Analysis is an integral part of criminal
justice and plays a key part in
informing decision-makers.

a. Unique tasks in LEAA delivery system
require analysis (e.g., allocation of
funds by geographical area, review of

ompet ing..proposals).

Problem analysis requirements of
Guidelines (Re: Chapter 6, Paragraph
61, Page 105; Chapter 3, Paragraph 35,
Page 38.)

c. Analysis is used as input to
decision-makers.

(1) If analyst's work is relevent to the
decision-maker's needs,
understandable and persuasive, it
should have an impact.

(2) Hundreds of "minor decisions" aren't
exclusively "political" and analytic
products may be influential in many.

(3) Good analysis may help
decision-maker out of a political
trap if he or she is caught between
equally strong interests.

nNo

Competencies central to the role of the
analyst include:

a. Data Collection and Interpretation
b. Technical Assistance

c. Written Communication

d. Oral Communication

e. Formal and Informal Communication
f. Interpersonal Skills

g. Leadership

h. Decision-Making Influence

Instructor might ask participants their
role perceptions instead of listing these
items and work the group toward these.
Another role perspective that should be
brought up -- emotional decision making
(affective style) vs. decision making
based on facts (cognitive style).

IN-5-1IG




INTRODUCTION MODULE

NOTES

3. Analysis is an Integral Part of Planning
Process

SHOW V.A. (IN-2):

~ N

GENERAL PLANNING PROCESS MODEL
: . Determining Considering
Preparin Dete s
torpa g > P:!esgr:'lnmg N Projections » Alternative
Planning Situation and System
Anticipations Futures
Monitoring {
and . Identifying . Setting
Evaluating " Problems " Goals
Progress
N : Identifying
i Planning for Selecting N
Ipr}la;:::mentmg <——|mplementation ——~ Preferred 4—— élternauvc—:
and Evaluation Alternatives Ag:;;s:s o

-

EMPHASIZE (IN-2):

+ In the general planning model, analysis begins
in the stage of preparing for planning and
results in the identification of problems.

+ Analysis may also occur during the phases of
identification/selection of alternatives and
monitoring/evaluation.

&
“?
-~

AT TR T T T T T ey

P

a——
&
-

INTRODUCTION MODULE

NOTES

(

ANALYSIS

A PROCESS TO INFORM
DECISIONS

PRESENTATION
OF

PROBLEM
STATEMENTS

SPECIFICATION
« Conceplts
« Varlabies
* Moasures
* Hypotheses

DATA
INTERPRETATION
* Selection
 Calculation
« [nterpretation

DATA SYNTHESIS
* Measurement
* Collection
* Assessment

K PROBLEM ANALYSIS /
EMPHASIZE (IN-3):

+ Explain that this model, which outlines the
week of instruction, is used to generate
effective problem statements.

+ It presents the concept of a problem statement
as a product of the analysis process. The
content of a problem statement, which the
participants have reviewed in the pre-mailing
and which will be examined in Module 1, and
the process of its preparation and
presentation constitute the Criminal Justice
Problem Analysis Course.

+ Note especially that this process is oriented
toward influencing decision-makers, and is not
viewed as either an abstract or academic
exercise.

E. Process as Roadmap
1. This week we'll follow the analysis

process used to prepare a problem
statement.

IN-7-1G




Exhibit 1. “

INTRODUCTION MODULE NOTES P

presentation of a good problem statement.

Exhibit 1 is a preview of the entire
course.

£ X
( \
B 2. The movement will be from identification pEp
! of concerns and specification of
problems to the development and wigpery

Is
Concern
Identified and
Conceptualized

Problem

Seeouf s o)
A rectangle will always be used to
present an instruction or information.
Do
Diamond-shaped figures will always be
used to indicate decision points, or Data
places where choices must be made. Synthesis
Arrows will indicate the direction of
the flow.
Do
A decision map W111 pe elaborated for You Need Descriptive
each module and utilized throughout ‘$Jﬁf§”ﬁe Methods
week. It is called the module's chart. ey
Exhibit 2 is the course agenda.
Do
Break times indicate the approximate YouN;;:\\‘\\‘¥ Comparative
amount of time available during each to Make Methods
morning and afternoon session and not omparisons
the location of breaks. These need to y
be programmed by the Training Centers ‘
and instructors. Do
You Need
The course has approximately 34.5 to Make Inferential
hours of activities. The program Inferences and Methods
does, however, require close adherence Ledictions
to the agenda. Program Managers, v Legend:
faculty and especially facilitators '
will find it necessary to carefully Do
monitor activities in order to stay on You Have Presents Information
schedule. Special attention should be A System » 6 jzmgg; sty
paid to Thursday afternoon. Failure Problem [Struction
of the work groups to deliver a .
product from Tasks 3 and 4 in the late
afternoon or early evening will < Decision Point
prevent the facilitators from Y gﬁmtil Presentation N
preparing adequately for Task 6 of the Present Your, » 7 of
Major Exercise. Findings? Findings
Present
Probiem
Statement
IN-9-16G
IN-8-1G ’ .
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Exhibit 2

CRIMINAL JUSTICE ANALYSIS COURSE AGENDA

—8:30 A M.~
- .
d —
— —
- N
- -
- 12:00 -
}-— —
- 1:30 P.M.
= .
- -
[ o
- 5:00 P.M, ~
b —
L— ——
= —

SUNDAY

MONDAY

Module 1

Problem
SPECIFICATION

TUESDAY

Module Ili
Data Interpretation

WEDNESDAY THURSDAY
Module VI
Module V Data Interpretation

Data Interpretation

FRIDAY

Major Exercise
Task #5
(60 miutes)

Major Exercise
Task #6

(180 minutes)

Task #1

{120 minutes)

Data Interpretation

Comparative Methods

Major Exercise
Task #2

{90 minutes)

(180 minutes)

Inferential Methods
{continued)

{120 minutes)

) .- - System
(90 minutes) . . .
Descriptive Methods | Inferential Methods (120 minutes)
Module Il
Data (180 minutes) (180 Minutes) Pr‘l:/;c;c::::ic\)/rl]l of
Synthesis Findings
(90 minutes) (90 minutes}
\,\)Y\G“ \,\)“c'“ \»(\Cx‘ \,\)“G“
Module V
Major Exercise Module IV Data Interpretation Major Exercise

Task #3

{120 minutes)

Calculator
Workshop

Major Exercise

QOrientation/
Introduction
{45 minutes)

=z

Managing Analysis
{70 minutes)

Debriefing
(60 minutes)

(90 minutes)

\

[2

__

Major Exercise
Task #4
(120 minutes)

\\\\

\

End of Session
{60 minutes)
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INTRODBUCTION MODULE

NOTES

c.

Indicate that the course consists of
approximately 19 hours of lecture
including 13 walk-throughs in which the
instructor and the facilitators lead
group discussion of a particular
procedure, and 8 exercises including the
Major Exercise lead by the

facilitators. Approximately 11.5 hours
of the 34.5 hours are devoted to the
Major Exercise.

In addition to the overhead format,
visual aids are available in a 24" X 48"
easel format at the program managers
option. These oversize charts can be
taped to the classroom wall for a
continuing reminder of the process of
analysis.

- IN-11-1G
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MANAGING ANALYSIS

This optional module emphasizes management skills essential to planning
and implementing moderate and large-scale analysis projects. The presentation
of management skills should focus on the development, interpretation and
utilization of various techniques. The procedures covered in the module
include methods for tasking a project and labor and resource allocation
procedures.

It is recommended that if this module is used in the course, its most
advantageous position is on Sunday evening following the Introduction.
However, it can be offered on any evening following the training day at the
Training Center's discretion.

It is an optional module in the sense that Training Centers must decide
whether the module is to be covered. This decision should be made in light of
an understanding of participant needs and interests, time pressures and
instructional staff availability.

MA-1-IG
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N

OBJECTIVES

Use specific techniques for managing:.
analysis tasks.

Describe the benefits from planning an
analysis effort.

MA-2-1G
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SCHEDULE
MANAGING ANALYSIS
TIME ALLOCATION

TOPIC TIME PAGE
I. ANALYSIS PLAN. .ottt eriiiiveieeooreeonnesoonnns 10 minutes MA-4
A, Definition.eeeeeeeeeenenaneen * MA-4
B, Ne@d...oveevenrvenoeeionrnnnne * MA-4
C. Developing..eeeeeeeeiveenanns * MA-4
D, Work Plan....eeeveeeneeioseas 5 minutes MA-6
Il WORK PLAN. . it ite e it ittt e rsevenronsonssenennnss 40 minutes MA-7
A, OvervieWw...vvieeeeeeerenennns 5 minutes MA-7
B. Tasking.....cevviveevennnenn. 10 minutes MA-8
C Labor Allocation............. 10 minutes MA-17
D. Budget....coveiiiiriiiiienn 10 minutes MA-21
E.  SUMMArY....eveeeeeeennennnens 5 minutes MA e B3
III. BENEFITS OF PLANNED ANALYSIS...vverirereneeenn 10 minutes MAJZSJﬂ/
TV, CONCLUSTON .« v v s ennses e eeeneseaneeeeanneenns 10 minutes  MA-a7 34
TOTAL TIME 70 minutes
* Less than 5 minutes

MA-3-1G
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MANAGING ANALYSIS
I.

NOTES

ANALYSIS PLAN
A. Definition:

1. An analysis plan is a written document
which systematically outlines the major
components of the analysis task from the
initial statement of the analytic
concern to a work plan which includes an
estimate of the costs of a proposed
investigation. (See Exhibit 1)

B. Need for an Analysis Plan

1. Pre-preparation of an analysis plan for
any sizeable analysis task is necessary
to produce results which are reliable
and efficiently produced. Such
preparation is almost certain to produce
better results than those analyses which
are not based on a plan. Analysis plans
force the analyst to consider why a
particular analysis is worth
undertaking, what needs to be analyzed,
how the analysis will be undertaken,
when and by whom, and to whom and how
the results should be transmitted.

2. Inefficiency and missing opportunities
characterize approaches which are not
scientifically based and are merely
"data grubbing" efforts or based on
vague ideas of need.

3. Sometimes development of an analysis
plan is mandatory. Budget requests or
grant applications, whether for federal
funds such as LEAA planning funds or for
foundation funds, are essentially an
analysis plan.

C. Developing an Analysis Plan

1. There are obviously many possible ways
of organizing an analysis plan, but the
major components generally tend to be
similar. The process should be thought
of as a flow with steps overlapping and
feeding back into each other. The
components of the final analysis plan
represent the product of this process.

MA-4-1G
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Exhibit 1
Analysis Plan Development,
Components, And Uses
. . Determine
STAGES IN State concerni Specify Measure identify Select Identify Select target man-
DEVELOPING | for which concepts, variables & select analysis audience presentation | power, Estimate
AN ANALYSIS I analysis is variables, and assess data techniques | and use format & equipment costs
PLAN needed hypotheses hypotheses sources for findings | dissemination| g time
procedure needed
List of .
ANALYSIS Questions Problem Concepts, Data Selected Audience Presentation Tasking,
PLAN to be Specifica- variables, collection analysis identifica- and dissemina-| Labor Costing
COMPONENTS] answered tion measures, & plan techniques tion & use {tion plan allocation
hypotheses for products

USE (WHAT

EACH STAGE WHEN & BY

TELLS THE WHY WHAT WHAT HOW HOW FOR WHOM | FOR WHOM WHOM HOW MUCH
ANALYST)

=== i —
MODULES 3,4 MODULE 7:
MODULE MODULE 1: MODULE 2: 5, 6 PRESENTATION MANAGING ANALYSIS
REFERENCE } PROBLEM SPECIFICATION DATA SYNTHESIS METHODS OF
OF FINDINGS
ANALYSIS
- L



NOTES ] ’ MANAGING ANALYSIS
4. Client Relations

MANAGING ANALYSIS

a. Problem Specification ; P
(\ 1) Identifying Concerns % &ikﬁ, Developing usable products, responsive
- : : to your audience's needs. Module 7
2) Conceptualizing Concerns - emphasized this last responsibility.
: This module is concerned with the first
3) Elaborating Concepts into Variables : three responsibilities.
4) Establishing Measures for each IT. WORK PLAN
Variable
g A. Overview
5) Postulating Hypotheses . y
: T. One of the most important aspects of
b. Data Synthesis ; analysis is the Work Plan for managing
. the analysis. Scheduling and resource

1) Assessing and Selecting the allocation are needed to ensure that the
Hypotheses . analysis task actually gets done, is
ﬁ completed on time, and is of high

2) Collecting the Necessary Data quality.

c. Interpreting the Data Using: ' 2. A number of management tools are
‘ available to assist in this task. These

tools help answer:

1) Descriptive Methods
2) Comparative Methods ‘ ; a. What tasks, and in which sequence, are
required to complete the analysis?
- 3) Inferential Methods P
(: : { : h. How much and what types of manpower
o 4) System Methods : e are needed?

c. When are the various skills needed?

d. Persuasive Presentation of:
d. Will delays in any of these analysis

1) A Written Report
| tasks hold up completion of the final
2) An Oral Briefing f tasks he
D. Work PTan--Putting the Analysis Together s
SHOW V.A. (Mgt.-1):

Explain the management problem
associated with performing analysis. ; (,— 4\\
This essentially consists of four :

interrelated factors:

STEPS IN DEVELOPING WORK PLAN

1. Identify tasks to be performed

1. Quality Control

This requires constant monitoring of the
process and careful elaboration of tasks
and milestones. 2. lIdentify relationships among tasks
3. Determine type and magnitude of resources required

. Staff Relations
2 for each task

Determine major milestones and target dates

o g o .
S i i gt

=

Planning and implementation of who does
(i” what, when.
- 3. Budget Control
Planning and monitoring of
expenditures/resources.

5. Prepare time schedule for use of resources to
perform tasks

| IR k\‘ _1}
- & H

¥ MA-7-16
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MANAGING ANALYSIS

NOTES

EMPHASIZE (Mgt.-1):

+ Step-by-Step Process
+ Interdependent Steps

+ Numerous Tools Exist to Assist in this Effort

B. Tasking

1. Tasking refers to the sub-division of
the analytic activity into a sequential
series of tasks to be performed.

2. Proper tasking is an important aspect of
quality control, particularly the
scheduTing of tasks.

3. Two methods for scheduling tasks are the
Gantt Chart and the PERT technique.

a. Gantt Chart

1) A Gantt Chart is a graphical
representation of project tasks in
relation to each other and in
relation to time.

2) The Gantt Chart can assist the
analyst by formalizing time goals,
disaggregating analytic tasks, and
permitting a comparison to be made
between the planned versus the
actual progress of the analysis
tasks.

3) Characteristics of the Gantt Chart
presented in Exhibit 2 are:

- Rows are activities. Activities
should be reduced to discrete
tasks.

- Columns are months

- Month 6 gap provides for slippage

MA-8-1G
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MANAGING ANALYSIS

e —

NOTES

- Use of months as the time interval
automatically builds in for a four
week slippage factor over the
year. To correct for this as well
as to provide a more detailed
schedule, the preferred time
interval on a Gantt Chart is the
week rather than the month.

- Products are indicated with a
triangle.

- Lines indicate the starting time,
duration, and completion time of
each task.

Exhibit 3 presents a weekly Gantt
Chart of the same project which
adjusts for the time gaps in the
months.

A limitation of the Gantt Chart is
that it does not indicate which
activities must be completed before
others can begin or which sequence
of tasks should be given highest
priority.

MA-9-1G

N .
i ke e 5 e e s




e !
S

Exhibit 2. MANAGING ANALYSIS NOTES

b. PERT Chart

GANTT CHART -
State Analysis of Local Crime Reduction Program Impacts by Month i( ; '] ) Another‘ techn 1q ue Wh 'l Ch can b e
NP particularly useful for large and/or
TASKS e e N N A N . i complex analysis projects is PERT
1. P RIENTATION — ) p .
« PROJECT ORIENTATIO ] (Program Evaluation and Review
2, REVIEW DOCUMENTATION —— & Techn 1'q UP)
Ty : |
1 } . .
DATA j 2) The technique was developed in the
{
" | late 1950's by the Nawy for =
5. EVALUATE PLANNING AND PR { oo . mna 1.ng and con roiling complex
IMPLEMENTATION PROCESS i projects ) involvi r]g a number of
&. DRAFT INTERIM REPORT . ! geograpmcaﬂy d1spersed
SUnvey nesoLTs == § contractors. ~PERT allows the
7. INTERVIEW CRIMINAL JUSTICE / planner to examine relationships of
AND PUBLIC OFFICIALS i tasks to each other over time.
e s‘
N C . . . N
‘ : 3) In turn, this information permits a
9. EVALUATE EFFECT ON CRIMIN. o, ]
'AuusncszvsTcsM&Erunuc ; "critical path" to be charted of the
AND IMPACT ON ZAIM . tasks which are expected to take the
10 DRAFT FINAL REFORT . —rd longest and which are crucial to
T | REVIEWER'S pame : completion of the task within a
12, REVISE FINAL REPORT ] . given period of time. To illustrate
WITH APPENDED COMMENTS - the application of PERT to the tasks

PROGRESS REPORTS PY PY Y ° Py ° PY ° 'Y PY ® ° PY presented in Exhibit ], Exhibit 4

A\ INTERIM OR FINAL REPOAT ‘ elaborates the first six tasks (from
"1, Project Orientation" to "6.
Draft Interim Report") into nine
activities.

Exhibit 3.

FAiaN .
e

GANTT CHART
State Analysis of Local Crime Redtction Program Impacts - Weekly Schedule

WEEKS
TASKS :
1 2 3 .4 6 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

. Orientation

. Document Review

, - Coliect Baseline

. Analyze Victimization

. Evaluate Survey Planning

Intervie'ss Local Staff

Impact Data

PP ——

Design Victimization |
Survey

Collect Victimization i
Data

Data

& Implementation

Draft Interim Report A

"

MA-10-1G MA-11-1G




MANAGING ANALYSIS

NOTES

Exhibit 4. Nine Activities

. Project Orientation

. Review Documentation

. Collect Baseline Impact Data
. Design Victimization SurVey
. Collect Victimization Data

. Evaluate Survey Planning

. Draft Interim Report

Interview Local Staff

Analyze Victimization Data

and Implementation

Exhibit 5, then, refines eqch of
these activities into specific
project events.

Project orientation consists of
events "1 - Start Project" and "2 -
Complete Orientation."

Events are indicated by numbered
circles.

Arrows between circles indicate

activities that Tink evgnts and the
direction these activities take.

Dotted arrows indicate a
relationship but no required
activity time, e.g., between "2 - _
Complete Orientation" and "3 - Begin
Document Review."

MA-12-1G
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MANAGING ANALYSIS

NOTES

< S

R 4T BN s b

Solid arrows indicate both a
relationship and a required duration
for the activity, e.g., between "3 -
Begin Document Review" and "4 -
Finish Document Review," requires an
estimated two weeks, i.e.,
activities consume time and
resources.

Note the branching at event "4" into
three paths which can occur
simuTtaneously.

By adding the times along each
possible path, the critical (or
Tongest) path may be determined.

Path 1: A, B, D, H, I = 18 weeks.
Path 2: A, B, C, H, I = 17 weeks.
Path 3: A, B, E, F, H, T = 22 weeks.
Path 4: A, B, E, F, G, I =20 weeks.

Thus, delays of three and four and
two weeks respectively could be
tolerated during the implementation
of the other three paths without
affecting the completion of the
Interim Report, whereas any delay
along the critical path will in turn
delay Interim Report completion.

Note how the critical path is boxed
in on Exhibit 5.

In comparison, a Gantt Chart, while
simpler to construct, does not
indicate which activities must be
completed before others can begin or
which sequence of tasks should be
given highest priority.

MA-13-1G
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| Exhibit 5
PERT Network With Critical Path Indicated

For Analysis Project
(Task = Time in Weeks)

C=5
-
\\

4 ~

~

~
Il

EVENTS
1. START PROJECT 7. COLLECT BASELINE DATA 13. EVALUATE SURVEY
2. COMPLETE ORIENTATION 8. BASELINE DATA COLLECTED 14. COMPLETE EVALUATION
3. BEGIN DOCUMENT REVIEW 9. DESIGN VICTIMIZATION SURVEY 15. ANALYSIS OF VICTIMIZATION DATA
4. FINISH DOCUMENT REVIEW 10. SURVEY DESIGN COMPLETED 16. VICTIMIZATION DATA ANALYZED
5. START STAFF INTERVIEWS 11. COLLECT VICTIMIZATION DATA 17. START INTERIM REPORT
6

. FINISH STAFF INTERVIEWS 12. VICTIMIZATION DATA COLLECTED 18. FINISH DRAFT REPORT

Key: 0] Event
< Relationship
- Sequence of events
A=2 Time between events showing number of weeks

{'
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MANAGING ANALYSIS

NOTES

8)

10)

11)

In an actual application, the PERT
network would be specified in more
detail than in Exhibit 5. The classic
PERT technique also contains
procedures for estimating activity
times where uncertainty is involved.
Estimates are obtained for the "most
likely time," "optimistic time," and
"pessimistic time," preferably from
each individual task or subtask
manager; the person directly
responsible for the work is
responsible for both the estimates and
task completion. Variances in the
time estimates can be used to
calculate the probability of
completing the job on schedule.

PERT is most useful for large scale
and complex tasks such as scheduling
and tracking the tasks a large
metropolitan or state criminal justice
planning agency undertakes over a year
period. However, PERT can also be
useful on a more informal basis for
smaller projects as well.

PERT technique is useful for:

Understanding the relationships and
precise nature of the constraints
during the development of and
implementation of analysis projects.

‘During the implementation phase:

Monitoring progress and slippage
during implementation.

Identifying priorities for resource
reallocation through use of the
critical path as the highest priority.

A management tool for reminding
individual task managers of their
schedules and progress.

A summary of tasking techniques is
presented in Exhibit 6.

MA-15-1G

S

S

Exhibit 6. Tasking Technigues

1. GANTT CHART

* WEEKLY TIME LINE FOR EACH TASK
* SIMPLE TO CONSTRUCT

* EASY TO UNDERSTAND

*

FAILS TO SHOW INTERRELATIONSHIPS OF TASKS

2. PERT

*

IDENTIFIES PRECEDENCE AND CONCURRENCE RELATIONSHIPS
BETWEEN ALL ACTIVITIES AND EVENTS

IDENTIFIES CRITICAL ACTIVITIES FOR HIGH PRIORIT
ASSIGNMENT OF RESOURCES !

USEFUL FOR COMPLEX ANALYSIS PLANS
CAN BE USED TO ASSESS PROBABILITY OF MEETING DEADLINES

MA-16-1G
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MANAGING ANALYSIS NOTES T
C. Labor Allocation v ; i
{% ~ . N, SHOW V.A, (Mgt.-3):
''''' ( Gantt Chart N\
SHOW V.A. (Mgt -2 ) . | State Analysis of Local Crime Reduction Program Impacts Projoct
Tasks Weeks 1.2 3456 78 91011121314 15161718 18202122 23 24 "lﬂ'ﬁﬁi‘s"
/ \ ‘ A. Orientation 80
Lator A 2on Chart W B. Document Review g
@ - «.“’*"e / qff /‘/‘\j’ . C. Interview Local Staff 150
o et o et (N e I - f D, Collact Basefine
et i A ; Impact Data ®
o E§;v;::‘ "S 'E ‘E 1 5 el %‘E E E. g:f‘;ir; Victimization 90
.....v..\:.‘ : : : - .: - : ; F. g:;l(l:m Victimization 100
; G. Analyze Victimization
Gartt Chart ‘ § Data 50
._.—T::.T‘T.mm’::”‘. : H. Evaluate Survey
[N — - D i ; mglglr:?ans:mlon 110
I. Draft Interim Report 160
40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
\ Total Hours et aao/
EMPHASIZE (Mgt.-3):
144
<,/ ‘ { . F E?ﬁh wiek1y ?olﬁmnDindicates planned
. ', allocation of the Director' i
{: | EMPHASIZE (Mgt.-2): A e rector's time for each
’ + This V.A. illustrates how the weekly Gantt * The summation column on the right indicates
Charts may be used to develop the Labor the total amount of time to be spent during
Allocation Chart. the project on each task.
------------------------------------------ + Total project time for the Project Director is
% 880 hours.
1. Once target dates, based on a ; "
preliminary estimate of staff workload eSS
and performance, have been outlined on a :
Gantt Chart, a labor allocation chart
can be developed.
2. Knowing how many man-hours to assign to
each task requires experience or careful
consultation with individuals who have :
recentiy completed similar kinds of i
tasks. A safety margin should be built
in since many managers tend to
underestimate the actual time needed to
complete a task.
3. The Gantt Chart can be used to show i,
personnel requirements for a project. . {\ j
R MA-18-16
MA-17-16 % !
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MANAGING ANALYSIS

NOTES

4. Consolidating Gantt Charts

SHOW V.A. (Mgt.-4):

e B

Labor Allocation Chart - Obtained by Consolidating
the Gantt Charts for Separate Positions

Seate Analysis of L pacts
‘;"mm:l DEP. $ Se.
tector | P.D. | Sec'y. |Design{ Ansl | Ansd. | Wt [Coders| Total
Tasks Weaeks 1 2 ) NN 2220 M Hours | Hours | Hours | Houre | Hours [ Hours | Hours Hours N:uu
A Orientation - 8 g0 & 160 oo
40!
8. Document Reviaw = &0 By w0 190y = 40
C. Interview Locai Statf = 10 10 10 o
D. Collect Bassline §0 " n 120 =
Impact Data
E. Design Victimization 20| 90 0 L 10 150 530
Survey p—
F. tl.;nla:l Victimization 100 100 100 %60 1600 | B0 | 2540
ata
G. Analyze Victimlzation 50 ' 40 160 | W 370
Data
H. Evaluate Survey
Panning &
fmplementation e 120 20 30
50 160 20
I Déaty Intariny Repont ——— A ! bt ' et
L) k& )
YOI - [ et L 880 120 | 1320 | 4 1300 80 6200
— 8

N J

EMPHASIZE (Mgt.-4):

+ The procedure for preparing a Labor A]]ogation
Chart from a Gantt Chart requires preparing a
weekly Gantt Chart for each position on all
tasks.

+ This V.A. illustrates only the total project
schedule and not each position's schedules of
activity.

e o et s i e o e e o e e o 4 e T e e Tt S T e 2 = e o . =

5. Labor Allocation Chart

Based on the consolidated Gantt Charts,
a labor allocation chart for the victim
survey 1is presented in Exhibit 7.

MA-19-1G
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Exhibit 7.

Labor Allocation Chart

Tasks

A. Orientation

B. Doc. Review

C. Int. Local Staff

D. Collect B. Data

E. Design V. Survey

F. Collect V. Data 100 | 100 | 100 560 1600 | 80 2540
G. Analyze V. Data 50 ] 40 40 160 | 80 370
H. Evaluate V. Survey| 110 | 120 | 120 350
l. Interim Report 160 | 160 | 160 120 | 600

Total 880 | 880 | 880 | 120 | 1320 | 440 1600T 80 |6200




MANAGING ANALYSIS ~ NOTES 1 !

After a preliminary manpower allocation

' is made, the analyst should check to Exhibit 8. Sample Budget For Proposed
. ensure that the labor allocations are Victimization Survey
sufficient to permit completion of each ‘ P
activity within the allotted time and I

that the staff assigned to various tasks
actually will have the time available
which has heen allocated. If either is

troublesome, adjustments will have to be

| HOURLY RATE HOURS COST
made to either the Labor Allocation SALARIES & WAGES
Chart, the Gantt Chart or both until a iact Director 12.21 240 2,930
satisfactory compromise is reached. ‘ ngﬂf;“prég. Director 10.54 220 2,319
’ Secretary 5.64 220 1,241
. Senior Analysts 8.03 880 7,066
1. Assessing the costs of the proposed ; Pnalyst 5.17 80 414
analysis project should be fairly , : Interviewers 3.50 1600 5,600
straightforward once the previous i Coders 5.00 80 400
documents have been completed. 4
% Total S & W 21,008
2. A sample budget is provided in Exhibit 8 , : 9 6,302
for activities £, F and G of the Labor E Fringe 30% of 5 & X
Allocation Chart (the victimization : TOTAL DIRECT LABOR 27,310
survey). |
3. Three major budget categories -- salary '? EXPENSES
G and wages, including fringe benefits; / -
@: direct expense items; and indirect costs / Computer 1,467
= (e.g. overhead) are included. = Printing 1,000
4. Labor costs, for example, are based on (' j Telephone C1 i ?’ggg
Tost ’ > Vo Verification/Cleanin 2
the labor allocations as presented in o Keypunch/Verifica / °
Exhibit 7. Total Expense 12,117
TOTAL DIRECT COSTS 39,427
*INDIRECT (70% of S & W) 14,706
TOTAL COSTS 54,133

* Negotiated percentage only applicable for a grant or contract app lication.
Not used in operatiovnal budgets.

MA-21-1G
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MANAGING ANALYSIS NOTES f MANAGING ANALYSIS NOTES
5. In developing a budget the analyst (i . ITI. BENEFITS OF PLANNED ANALYSIS
should assess the scope of the tasks (in i . |
MY Exhibit 8, a telephone survey of 5,000 i From the perspective of the city manager,
e cases to be completed within six weeks), 5 mayor, or taxpayer, analysis plans help to
costs of other alternatives (e.g., other ; ensure that a useful product will result
consultants or in-house staff work) and - from the agency funds expended. Such plans
what the probable results of various : also may permit participation in the setting
Tternatives are Tikely to be. Such ‘ of analysis priorities by citizens and other
?nformation is essential to the planner ; Important actors within the jurisdiction who
when developing and justifying a budget. ; wagkhave to use the results or support the
' ork.
B e
presented in Exhibit 9. |
Exhibit 9. Costing: Developing A Budget 5 SHOW V.A. (Mgt.-5):

(1) ASSESS LEVEL OF EFFORT FOR EACH TASK

- TYPE OF RESOURCES BENEFITS OF PLANNED ANALYSES
- MAGNITUDE

(2) ASSESS COSTS OF ALTERNATIVES “ * PROVIDE DIRECTION AND FOCUS
A TO WORK EFFORT

(3) BASIS FOR COSTING | ( L e BETTER UTILIZATION OF RESOURCES

4 IMPROVE PRODUCT QUALITY

CLARIFIES RESPONSIBILITIES

CAN BE USED AS A SELLING TOOL

- AVAILABLE RESOURCES \\‘ |

EMPHASIZE (Mgt.-5):

~ PROFESSIONAL JUDGMENT

- PRIOR STUDIES

- PRE-TEST

- PURE GUESSTIMATES

+ An analysis plan, from a manager's or

supervisor's point of view, has the following
advantages:

E. Summary of Work Plan - Provides direction, helps to organize, and

. ’ reduces uncertainty and risk.
1. Tasking ; Y
- Gives the manager a better ability to Judge
Gantt or Pert Chart ~ ' the relative priorities, uses, and resource
. : requirement i i
5 Labor Allocation tagks. ments of various proposed analysis

Labor Allocation Chart - Enables staff to be more satisfied since
Budaet . : e their own analysis projects, when evaluated
3. Budge a (} % on the basis of clear analysis plans and
. conducted according to those plars, can be

adequately supported and should result in a
Superior product.

MA-23- 16 }% A MA-24-1G
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V.A. (Mgt.-6)
MANAGING ANALYSIS NOTES T e —
- Reduces uncertainty by assisting the manager o Concern Managing Analysis
in making a realistic assessment of what the P
office can accomplish given present staff , A \‘J\:,
and funding. | ] I
- Provides the manager with concrete proposals 4 ; .
for analysis which could be carried out with Bjeanalysls No 1
additional funding. an nequire
- Early agreement among the key actors on the
problem and the product is desirable.
- The review and comments can be made before :
the analysis is conducted. A written plan, Prepare Are Task
of course, would facilitate such review. Work Plan | Tasks o Out
Iden’}med Analysis
- The scale of the proposed analysis warrants Y VYes
a close scrutiny of resource commitment.
IV. CONCLUSION s . e
. ' ar
Summarize module using the module chart. S"&Z‘;‘#'e PEagg/C%;rt
?
A. Emphasize that analysis projects, such as ' 2 Yes
the simulation in this course, to be
effective must be well managed. : :
B. Emphasize that the principles of this f
module must be implemented in any large
scale analysis activity. , L;gor No Prepare
. & Allocation - A“Labo,r
C. Acknowledge that the Criminal Justice Clear 8ﬁ§§t’°n
Analysis Course is a simulation in which T Yes
most of the management tasks are already
done by virtue of the structure of the
week's program.
A Are P
esource epar:
Requirements No repare
Identified Budget
Yes
3
- z‘! T ;
‘ i | Work
i (( ! -
i
pe w
{1
L

oo ; 2
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V.A.

(Mat.-6)

¥ g

Plan Require

Analysis No

LI

Managing Analysis

Prepare
Work Plan

Are
Tasks
ldentified

No

?
Yes

Task
Out
Analysis

Is

Schedule

Clear
?

No

Yes

Prepare
Gantt Chart

and/or
PERT Chart

Is
Labor No
Allocation <
Clgar

Yes

Prepare
abor
Allocation
Chart

Are
Resource
Requirements

Identified
7

Yes

Prepare
Budget
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MODULE 1
PROBLEM SPECIFICATION

Module 1 covers a central and, perhaps, the most difficult aspect of the
course: problem specification. Criminal justice analyses have suffered from
inadequate and incomplete problem statements as reflected in reviews of state
and local plans, research reports and other criminal justice publications. It
is important that the participants have a full understanding of the nature,
ingredients, form and use of problem specification. Their ability to
successfully complete the Major Exercise, in part, hinges on their having a
clear specification of their problem from the beginning.

Perhaps the most difficult part in developing an understanding of a
problem is the creative work of conceptualizing and hypothesizing. No amount
of lecturing on such topics can substitute for participation. Therefore, the
material has been structured to provide careful definition, illustrations and
then an opportunity to practice these skills in Tasks #1 and #2 of the Major
Exercise, after completing Module 2.

R

OBJECTIVES -- MODULE 1
PROBLEM SPECIFICATION

1. To identify the importance and uses of problem
specification.

2. To enable participants to perform a problem
specification.

il

s

[ SRR R & BN

P

SCHEDULE
%”}; PROBLEM SPECIFICATION
Y
TIME ALLOCATION
TOPIC TIME PAGE
iI. HOW PROBLEMS ARE SPECIFIED.....evvivivennnnnn 30 minutes I-3
A. Definition...ceeeeveeennnnn, 5 minutes I-3
B. Concerns.eveeeeeienneneenenns 5 minutes I-3
C. Concepts.eveeriiiiinennnennns 5 minutes I-5
D. VariableS..viveierinevennnens 5 minutes I-5
E. MeasuresS...coviveneeeencennns 5 minutes I-6
Fo ExampleS..iveiinininennnnnnns 5 minutes I-7
G. Hypotheses........coeivivnnn. 5 minutes I-11
Walk-Through 'A! ..20 minutes I-15
TYPICAL STATEMENTS OF
CONCERNS ABOUT CRIME AND
THE CRIMINAL JUSTICE SYSTEM
Walk-Through *B'  ......... 30 minutes I-19
P WRITTEN PROBLEM STATEMENT:
S AUTO THEFT IN CHAOS CITY, 1977
II.  CONCLUSION. . .cviviriieneennennrnneennnnnnnes 5 minutes I-38
TOTAL TIME 90 minutes.
I-2-1G
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MODULE 1: PROBLEM SPECIFICATION

1. HOW PROBLEMS ARE SPECIFIED

R.

B.

2.

Definition of Problem Specification

Definition: Problem specification
consists of 1) the identification of
concerns; 2) the elaboration of
concepts, variables and measures; and 3)
postulating hypotheses.

Identification of Concerns

Definition: In this course a concern is
defined as the vague and/or frequently
unspecified hunches and/or attitudes
about aspects of crime and the criminal
justice system. For example, some
concerns within the criminal justice
system are equity, fairness, crime
prevention and offender rehabilitation.

Typically concerns are not well
articulated and are usually reactions to
symptoms -- not causes.

e

Identification of concerns requires both
a "reactive" and "problem seeking" style
on the part of the analyst.

a. A reactive style is one in which the
analyst responds to the demands and
concerns of decision-makers for
information.

b. A problem-seeking style is one in
which the analyst generates the
questions and identifies concerns
requiring the attention of
decision-makers.

A
¥

/j},;.
%

~
\“'ﬂm’/"

MODULE 1: PROBLEM SPECIFICATION

NOTES

SHOW V.A. (1-1):
IDENTIFICATION OF CONCERNS \

e Reactive Style
e Broad General Topic
® Current Event

[ FrRoM THE ENVIRONMENT]
r
SET OF QUESTIONS IDENTIFICATION
AND ISSUES - OF CONCERNS

| FROM THE ANALYST |

Perceptions of Topics and Events
Definitions and Background
Perceptions of Scope and Feasibility
Problem-Seeking Style

N | )

EMPHASIZE (1-1):

+ The alternative approaches (st
i yles) an analyst
can take to jdentification of concerns. d

+ How concerns are usually expressed as
questions or fissues.

+ An example qf the genesis of a concern could
be used to illustrate these points.

I-4-1G
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MODULE 1: PROBLEM SPECIFICATION

NOTES

C.

1.

D.

T e T T

Elaboration of Concepts

Definition: In this course a concept is
defined as a distinguishable component
found or expressed within a concern.

For example, offender attitudes,
economic status, system operations and
recidivism help further the
understanding of what is meant by
rehabilitation.

Concepts vary in terms of their
abstractness; e.g., seriousness of crime
is more abstract than the incidence of
crime.

Concepts are, often, not observable (or
counted); e.g., one canhot directly see
"crime prevention" nor count it without
further elaboration of the concept.

For analysis purposes, it is generally
well to sort out the areas of concern so
that the questions and concepts inherent
in each area may be determined and
specified. Subjecting vague and
multiple concerns to analysis generally
results in the production of masses of
data which have 1ittle analytic utility
and produce little useful information.

Concepts, while generally not
observable, are used to focus our
efferts, organize our analyses and, most
significantly, guide in the selection of
variables.

Elaboration of Variables

Definition: A variable is defined as a
characteristic trait, attribute, or
event, having more than one possible
value.

More often than not a concept may be
expressed through many variables, e.g.,
recidivism might be expressed as
rearrests, reconvictions, and
reincarcerations. The variables
contained in reported crime often
include the type of crime committed, the
characteristics of the victim reporting
the crime, the area of the city in which
the crime was committed.

I-5-1G
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MODULE 7: PROBLEM SPECIFICATION

NOTES

E.

N

Elaborating concepts into variables
forceg the analyst to ¢larify exactly
what.1s meant hy the concept being
studied, that is, it forces difficylt
but important choices.

In elaborating concepts into variables
it may be important to sort out the
variables into presumed causes and
gffects. For example, if urban growth
s measured by the variable, population
increase, population increase could be
identified as a causal variable. The
effect or outcome of population increase
might be changes in the frequency of
armed robbery and burglary. )

Speculations about cause and effect are
complex and inherently risky.

Those variables thought of as causal are
called independent variables and those
which can be identified as effects are
called dependent variables. That is,
popq]ation increase is the independent
variable since it is thought to be the
preg1p1tating factor of increases in the
incidence of armed robbery. Armed
robbery is the dependent variable, its
occurance is thought to depend upon
urban growth.

Elaboration of Measures

Defjnition: In this course a measure is
defined as an chservable qualitative or
quantitative indicator used as a
standard for description or comparison.

Some variables are easy to measure, such
as the number of residential burglaries
reported to the police; others are quite
complex and not easy to measure such as

citizen perception about street s
after dark. ety

Measures used in criminal justice range
from very simple and easy to understand
frequencies to complex index numbers

such.a§ population-at-risk measures for
specific crimes.

In Module 2, the topics of measurement
and measurement accuracy are presented.

I-6-1G
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MODULE 1: PROBLEM SPECIFICATION NOTES

F. Examples of Problem Specification

L Exhibit 1 presents three examples of
. ; o problem specifications covering a portion
, ? of each problem found in the Staff Reports
of the Major Exercise.

p ﬂf’%;‘
Lo




ELABORATING CONCEPTS, VARIABLES 8 MEASURES

EXHIBIT |:
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EXHIBIT 1: ELABORATING CONCEPTS, VARIABLES & MEASURES
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MODULE 1: PROBLEM SPECIFICATION NOTES

P,
.

G. Postulating Hypotheses

1. Definition: A hypothesis is a statement
asserting a relationship between either
concepts, variables, or measures.

2. Formulating hypotheses is an art and not
a science. The analyst must draw upon
the criminal justice literature and his
or her own background and experiences to
construct hypotheses.

3. Hypotheses are important because they
help to establish boundaries of a
problem and may suggest potential
problem-solving strategies.

4. Most hypotheses are non-causal,
descriptive assertions of relationships,
e.g., time and crime, location and
crime. In this course, such hypotheses
will be called descriptive hypotheses.

5. Some hypotheses imply a cause and effect
relationship. In this course, such
hypotheses will be called causal
hypotheses. Causal hypotheses are
inherently complex and risky.

6. Hypotheses are a tool of the analyst;
used to organize data and make explicit
the nature of the probiem being
considered. The analyst must determine
whether the concepts and related
variables covered by the hypothesis can
be measured and will be supported by the
data.

7. Examples of Hypotheses
Exhibit 2 presents examples of

hypotheses that are constructed for the
problems presented in Exhibit 1.

I-11-1G



EXHIBIT 2: CONSTRUCTING

\
N

HYPOTHESE S

RELATING
CONCEPTS

RELATING
VARIABLES

RELATING
MEASURES

1)
System operation
s relatea +o the

Iihcidence of
c,r;me..*

a) Ratral deployment

I~ 1971 the 'Frequenc_y of auto thef+ by

i neighborhoeoad is re[a%e.c; +o the aV. no.
related +o place of of patrol cars assigned to cach
Ocourrence.. 2)

b) h
2)

2)
System cperation

has cha nged

. &, K
over Time..

al Woerkload of +he

Preseecutors Office has
QJ'\O.nge.d over +ime.

) The number of cases €iled was
increased between 1971 ard 19 76.

2)

b)

1

1 2)

3)

Adm inistratrion
influences
otfender behavior. *

a) Severi\'y of sentence 15

related +o lemgth

of

+ime. petween release

and rearrest.

|) For those persons released /n 1975, the

number of mormHhs Sgrved IS negcd-‘we,l
related 6 +he number of months between
relen«e nnel Ccentrrest.

2)

b)

2)

* CAUSAL HYPOTHESIS

*% DESCRIPTIVE HYPOTHESIS



MODULE 1: PROBLEM SPECIFICATION NOTES

8. The interactions and inter-dependencies P

{ between concerns. ; / \gx»

Exhibit 3 illustrates that many
hypotheses may involve interactions and
relations among concerns. In performing _
the Major Exercise as in the actual ]
conduct of analyses some relationships
should be explored between such
concerns, difficult as it may be.

Problem specification, as just
illustrated, tends to focus the

analyst's attention on a single concern, ! . EXHIBIT 3
yet the interrelationship among concerns : S
22%’15515?””&] to a complete problem i f INTERACTION & INTERRELATIONS AMONG CONCERNS

For example, a full understanding of

crime prevention may require examination
of recidivism data to explore possible :
crime patterns among career criminals. : i

Note in Exhibit 3 that the overlap of
circles indicates the interaction and

interrelation of factors. The circles \ ‘ i A
o for the Criminal Justice System and , ( 4
( crime overlap. This overlapping : ” CRIMINAL
. suggests that programs in the Criminal i JUSTICE
Justice System impact crime and likewise { SYSTEM

criminal activities impact funding and
programs of the Criminal Justice System. ]
Rehabilitation of offenders impacts both
the Criminal Justice System and crime.
Together rehabilitation, crime and the ; |~
Criminal Justice System may also be , i » REHABILITATION
interrelated. In considering § ;
unemployment, its impact on the Criminal <
Justice System is shown as an jndirect
influence through its influence on crime
and rehabjlitation. Likewise, as with
the other factors, crime and
rehabilitation interact with

unemp Toyment.

I-14-1G

1-13-1G

R s .« . .
i

T /s B O T g s




e

C

WALK-THROUGH 'A’
Typical Statements of Concerns about
Crime and the Criminal Justice System

PURPOSE

The purpose of this Walk-Through is to illustrate how the problem
specification characteristics may be used to critically evaluate
statements about concerns. Such concerns are typically presented in brief
narratives with incomplete information. Following are three such
narratives which are to be analyzed by identifying either explicit or
implicit concerns, concepts, variahles, measures and hypotheses.

INSTRUCTOR NOTES

A.

[p]

Maximum time available for this Walk-Through is 20 minutes. Depending
upon how the participants grasped problem specification, review one, two
or all three of the examples.

Instructor is to first, give the group no more than five minutes to
review the statement on Crime Trends in Chaos City, Example 1.

Secondly, ask the participants to point out the central concern and
concept, and next, the variables, measures and hypotheses. After the
participants have given their input, go through the example
systematically indicating all these items, calling particular attention

to those not mentioned by the participants.

Finally, discuss how measures are used in construction of Table 1, but
the interpretation of the Table involves consideration of the related
concept.

Follow the same procedure for the statements in Example 2 and Exampie 3.

Example 2 contains a statement of the manner by which a district court
disposed of cases of homicide, rape, robbery and aggravated assault.
The instructor should note the central concern and concept(s), the
specified variables, measures and hypotheses, and allow discussion of
other relevant hypotheses, variables and measures which might be
considered in analyzing the concern.

Example 3 is a typical statement which contains virtually no
statistics but nevertheless is a product of the analysis preccess.
Examples 1like this often arise as a result of citizen initiatives or

public outcry.

I-15-1G
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DATA 5ET/WORKSHEET

A. Example 1

Historically, aggravated assault and homicide rates
in this area have been relatively low, and these
crimes have not been considered serious problems.
By_contrast, the rate of robbery has always been
quite high; most ohservers have consistently identi-

Crime Trends in Chaos City

fied robbery as the jurisdiction's most serious

crime problem.

shown dramatic increases over the last several years.
These increases subistantially out-distance the pro-
portional increase in robberies and indicate that
Concept unless preventive action is taken assaults may be-
come a significant probiem.
pated by recent signs that the homicide rate is now
increasing as a result of the increase in assaulis.

o lem Analysis of recent trend data,
however, indicates that the city's assault rate has

This trend is exacer-

Forﬁunate]y{ the assault increase has, according to
police statistics, come primarily in assaults which

involve knives and blunt instruments.

Since these are

less often fatal than firearm assaults, the homicide

rate has not risen as rapidly as the assault rate.

Should firearm assaults resume their traditional

Hypothesis proportional role, however, the city is Tikely to

suffer a very substantial increase in homicides.

Homicide and Robbery in Chaos City By Year

500

Cumulative Increase From Base = 100%

100

Year One = 100%

%

400%

300%

200%

%

Exampie 1. Table 1. Proportional Increases in Assault,

Aggrevated Assault es oo
Homicide -
- Robbery ——

Concern
Measures

Concept
Measure

Measure

Hypothesis

Hypothesis

Years

Source: Chaos City Police Department," Annual Report, 1977

1-16-1G
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C. Example 3
B. Example 2 P
Feoo
GETT District Court Processing of Felony Cases Concern 5 \Q\é, Rape in Chaos City Concern
A six-month sample of homicide, rape, robbery and ag- ~ Measures Social agencies have always given too little atten-
gravated assault offenses during 1974 was analyzed to tion--and too 1ittle understanding--to the victims Variable
Concapt determine how serious felony cases were disposed of > of rape. The results have been hoth that many, per-
at the District Court level. A total_of 342 such of- ‘ Variable haps most, rapes are never reported to law enforce-
fenses were included in the sample. Twelve percent ment agencies and that victims, scared by the cal-
of the cases were still pending, and 10% were defer- Tousness of the system, are unwilling to testify in
red prosecution or judgment cases. About half of court, thereby minimizing the possibilities of con-
the remaining cases (43%) of the total were plea bar- Variable viction for the offender. Chaos City recentTy witnessed
gained to a lesser felony or misdemeanor plea. I? a series of grotesque and highly publicized rapes.
addition to this plea bargaining, one-fifth of al Measure Although the overall rate of reported rapes does not

cases (one-fourth when pending and defgrred cases are
excluded) were dismissed. The proportion of those
convicted on the original charge varies from case to
case. None of the 27 homicides, 4% of the gssqu]ts,
and 5% of the burglaries resulted in a conviction on

seem high for the city, these specific incidents have
galvanized citizen interest and have led to the forma-
tion of a citizen lTaw enforcement task force; already
this group has raised sufficient funds within the commu-

: nity to give it some stability and to allow it to for-

the original charge. On the other hand, 28% of the Measures ‘ mulate a series of pilot proposals. Thus, the city
rape cases and 15% of robperies had a conviction § presents an excellent environment for tes%ing innova-
Measures for the original most serious charge. The analysis : tive concepts about improving the treatment of rape

Teading to the problem statement indicates a signi-

ficant degree of unevenness in the way these four types
Hypothesis of cases were handied at the.district court Tevel.

This suggests a lack of quality control over cases

tried in district court.

Variable victims and increasing the conviction rate in the pro-
secution of rape offenders.

DEBRIEFING NOTES
A. Provide transition from Walk-Through A to Walk-Through B
1. Establish the difference between a concern and a problem
a. Concerns frequently are:
(1) Hunches based on Timited observation.
(2) Conclusions drawn from incomplete, unrepresentative and/or
unreliable data.

(3) As indicated earlier, reactions to symptoms.
(
(

%
gt

b. Problems are:

1) Conditions that deviate from a norm or standard that is
acceptable in a given community.
2} A conclusion that is based on representative and reliable
information.
(3) Generally caused by factors that are not readily apparant.

c. Because most problems are inherently complex, fairly rigorous and
interative analysis 1iS necessary to adequately describe, draw
emphasis about and understand the primary causes of a problem.

d. Because problem analysis may be intricate logically, often uses
data, and involves statistical computations, it is important that
the problem statement focus consisely on the problem.

WALK-THROUGH ‘A’

A clearly written and understandable problem statement is necessary
if it is to be used by decision-makers.
2. Define a problem statement: *

3. Explain that Walk-Through B provides an example of a written problem
statement.

e
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| DEBRIEFING
WALK-THROUGH 'B' ? - A. After completing the last problem statement, summarize the lessons of
Writt P_ blem Statement ! ( } the Walk-Through, with special emphasis on the items which the
7 TLhen Frobiem stateme ﬁ ¢ s participants seemed to miss in their discussion. First, point out how
{fﬁ : i , problem specification is used in formulating a problem statement.

PURPOSE Second, discusg the necessity of having the following:

1. Good Conceptual Foundation. That is, a decision-maker's concerns
about whether a treatment program works are directly related to the
use of recidivism as a conceptual foundation for the problem statement.

The purpose of this Walk-Through is to reinforce the process of Problem :
Specification and to provide a concrete example of a Written Problem 4
Statement. This statement serves as an illustration of one of the two g
products required by the Major Exercise. The Walk-Through uses the same
forms as in the Major Exercise focusing on concepts, variables, measures
and hypotheses. Specifically participants are required to identify each : 3
of these in the provided statement. : )

E 4. Skillful Presentation of Information

2. Use of Valid and Reliable Measures

Careful Interpretation of Data

INSTRUCTOR NOTES

A. Have the participants review the first page of the Problem Statement B. Finally, note that this Walk-Through served two purposes:

identifying on that page the concepts, variables, measures and

ici ification
hypotheses being used. 1. To show the participants how to apply problem specificatio

2. To provide a basis for understanding why problem specification is
important. In this context, problem specification provides a
structure and process for screening concerns and identifying the
existing gaps in our understanding of those concerns.

B. Record the groups observations on a blackboard or Flip Chart. Be sure
to use the same form as is used in the Major Exercise in order to

provide participants a clear understanding of the process and product
expected of them in the Major Exercise.

' , 3. The Walk-Through is essentially identical to the first task of the
L Major Exercise in which participants will critically read staff
! ( : reports and apply this process to elaborate a set of hypotheses.

C. Proceed to the next page and record the groups observations. Continue
with this process until you have completed the Problem Statement.

D. Distribute the prepared Problem Specification and compare the groups

work to the paper solution.

E. Indicate that Problem Specification is 1) usually an implicit part of
good analyses; 2) a useful process for understanding what a report
means; 3) is as much creative as it is mechanical.

F. The value of a well specified problem and a good problem statement is
that alternative intervention strategies are almost by-products of the
process that produces the statement.

WALK-THROUGH ‘B’
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Exhibit 1. Problem Statement: Auto Theft in Chaos City, 1977.

1. Introduction To Problem

According to State of Paradise Statute 609.55 (1971), auto
theft involves the unauthorized use of a motor vehicle
without the consent of the owner or an authorized agent of
the owner. This analysis focuses upon thefts and unauthor-
jzed use of all motor vehicles. Where appropriate, distinc-
tions are made between theft of automobiles, trucks,
motorcycles and other motorized vehicles. Since the bulk of
he auto theft problem is associated with private automo-
biles, the greater portion of this problem statement is
concerned with analysis of automobile thefts.

Data was collected from Chaos City police offense reports
for the period under study--July 1, 1974 through June 30,
1975. A random sample of 20 percent, or 1 in 5, offense
reports was selected for analysis. The analysis of

sampled offense reports is the basis of this analysis.
Where appropriate, numbers listed in the text, figures, and
tables have been multiplied by five to correct for the
sampling procedure. References to Chaos police offense
report data refer to the sample data.

During the period under study, there were 5,085 thefts of
motorized vehicles recorded by the Chaos Police Department.
These were distributed as follows: automobiles-4,450,
trucks-255, motorcycles-335, and other motorized vehicles-
45, Victimization surveys indicate that about 93 percent of
all auto thefts are reported to police. Correcting for
nonreported thefts would bring the total number of auto
thefts for the study period to about 5.470.1

Chaos City police offense reports indicate that the overall
clearance rate for all motor vehicle thefts was about 7
percent. For automobiles, clearance rates were 10 percent,
trucks-11 percent and motorcycles-5 percent. These clear-
ance rates are lower than the 20 percent clearance rate
usually reported for both Paradise and the United States.?
It is clear that most auto thieves in Chaos City have a
Tower than average likelihood of being caught after the
commission of their offense. This low 1ikelihood onens up
the possibility of focusing on the prevention of auto thef

ICriminal Victimizations in 13 American Cities, U.S. Department of
Justice, LEAAR (dJune 19757, p.lZ%4.

2paradise Crime Information, 1973, Bureau of Crime Analysis (BCA)
(June 1, 1974), p.49 and Crime in the U.S., Uniform Crime Reports, U.S.
Department of Justice (Washington, D.C.: 1975), p.35.
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Analysis Methods

2.1 Cost of Auto Theft

Although clearance rates for Chaos City are relatively
low, the net dollar loss from auto theft may be lower
than for other metropolitan areas. Chaos City Police
Department estimates for 1975 indicated that the total
value of stolen motor vehicles was $5,828,890.
However, the total value of recovered motor vehicles
was $4,653,803, indicating a net dollar loss of
$1,175,087 for 1975.3 The difference between these
figures reflects the fact that most vehicles (90.8
percent) taken from Chaos City are recovered--only 8.5
percent of all thefts are not recovered. The balance
of reported thefts are classified as unfounded (for
example, the car was not stolen, merely misplaced).
Recovery figures for Chaos City are substantially
higher than figures for nationwide recovery. National
figures indicate that from 70 to 80 percent of all cars
are recovered.4

Every auto theft incurs costs other than those associ-
ated*with the value of the vehicle. Automobiles are the
nation's primary means of transportation. Loss of an
individual's means of transportation, if only for a few
days, can impose a burden on the victim of auto theft.
Other costs include the cost of prosecution of offen-
ders, increased insurance premiums as a result of auto
thefts and the intangible cost of increased concern
about crime.

2.2 Measuring Auto Theft

NILECJ, LEAA (October

There are at least three methods by which a crime can
be measured: 1) frequency, 2) rate per 100,000
persons, and 3) rate per 1,000 opportunities. The
third measure--rate per 1,000 opportunities--gives a
more complete understanding of the degree to which any
given crime represents a problem in a given geographic
area.

For Chaos City, the victimization rate for registered

automobiles was about 30.9 per 1,000 (1 in 32) for
the study period.

3Unpubh’shed data collected for Uniform Crime Reports, Chaos City Police

Department.

4"Pre]im1nary Stud{ggg)the %ffectiveness of Auto Anti-Theft Devices,"
s PO

1-22-16
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2.3 Where Auto Theft Occurs

s of Chaos City have the same rate of'au@o.
ﬁﬁZf€?1 ?gg?e 1 displays t%e different rates.of victimi-
zation across the city's ten planning communities.

Table 1 also demonstrates that the measu:e of crime
used for analysis gives various.perspect1ves on the
crime problem in given communities.

In Table 1, the highest victimization rates,
independent of the type of measurement emp1oyed, are
found in the Central and Powderhorn communities.

i igure 1, 43 percent of all automobiles _
giesggﬁgn12r2mgparking 1025 or ramps while only one-third
are taken from near the owner's residence or nearby
residential streets. Less than 1 1q 10 vehicles are
taken from the owner's garage or driveway.

A detailed analysis of ramps and lots suggegts that the
Central, Powderhorn and University communities are most
subject to auto theft at these types of sites.

(See Figure 2.)

WALK-THROUGH B’

s bt

A

;@;
Sk

Table 1. Auto Theft Rates by Community, Chaos City, 1977.

OPPORTUNITY a POPULATION FREQUENCY b |
| Rate per 1,000
‘ Registered Pas- Rate Per

COMMUNITY senger Vehicles Rank 1,000 Persons Rank | Rate Rank
Central 173.9 (1 in  5) 1 43.5 ] 1,135 2
Powderhern 45.6 (1 in 271) 2 16.1 2 1,295 1
University 40.7 (1 in 24) 3 12.5 3 355 5.5
Near North 37.6 (1 in 26) 4 11.0 4 540 3
Citywide 30.9 (1 in 32) - 1.7 - 5,085 -
Northeast 26.9 (1 in 37) 5 10.1 5.5 455 4
Longfellow 24.9 (1 in 40) 6 9.7 7 325 7
Calhoun-1Isles] 23.6 (1 in 42) 7 10.1 5.5 355 5.5
Camden 16.5 (1 in 60) 8 6.4 "8 220 7
Nokomis 7.3 (1 in 136) 9 2.9 9 145 9
Southwest 5.9 (1 in 169) 10 2.6 10 145 9

dEach registered passenger vehicle is counted as an opportunity. Each
community has a sufficiently large number of vehicles to make meaningful
comparisons: Calhoun-Isles, 14,995; Camden, 13,338; Central, 6,525;
Longfellow, 13,080; Near North, 14,334; Nokomis, 19,907; Northeast, 16,853;
Powderhorn, 28,411; Southwest, 24,464; and University, 8,715. Estimates are
derived from the Bureau of the Census (1970) figures reporting number of
families in tracts owning 1, 2, and 3 or more vehicles. Weighting on the 3 or
more category was done by multiplying by 3.1 in order to approximate the total
number of vehicles in each tract. Census data are used because they are the

only available geographically-based data. Total citywide auto count = 160,622.

breflects scaling by a factor of 5 to correct for 20 percent sampling.

Figure 1. Percentage of Auto Theft
by Type of Premise (passenger

_ cars only)
50-1
404 B
E .
5 304
[&]
&
W 20
10
o
RESIDENTIAL
STREET
STREET OWNER'S
ADJACENT GARAGE OR
TO RESI- DRIVEWAY
DENCE
n = 375 n= 193 n = 106 n= 72 n = 144

Source: Chaos City Police Offense
Report Data, (N =880), 1977.
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Figure 2. Frequency of Auto Theft from
Parking Ramps and Lots by Census
Tract.

6.01 6.02

18

Northeast f
-

115 116 117.01 18 119
Nokonﬁs
r‘;i;] 17.02 I 121.02
121,01 [
3
Source: Chaos City Police Offense Report
Data, 1977.
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NILECJ, (Washington, D.C.:

2.4 How Vehicles Are Stolen

Recent advertising campaigns have suggested that many
vehicles are stolen because the keys are left in the
ignition. However, data indicate that most victims
report that the keys were not left in the car. As
shown in Figure 3, apparently only about 1 in 10 stolen
vehicles had the keys left in the car. Only 1 in 20
victims reported the keys as having been left in the
ignition. These figures, of course, may conceal
deliberate misreporting by the victims. The misreport-
ing may be caused by fear of perceived insurance reper-
cussions or by feelings of incompetence.

These same advertising campaigns have suggested that
locking one's car is sufficient deterrence for auto

theft. However, data indicate that 57 percent of all
victims reported that the car was Tocked when stolen.

Clearly, the simple precaution of removing the keys
from the car and locking the car, though increasing
the difficulty of theft, is not by itself adequate to
deter auto theft.

Effective January 1, 1970, the U.S. Department of Trans-
portation instituted Motor Vehicle Safety Standard 114
in an attempt to "reduce the incidence of accidents
resulting from unauthorized auto use."S This standard
established two basic requirements for all cars
assembled after January 1, 1970:

1) a key locking system which prevented normal
engine activation and either steering or
self-mobility in the absence of the proper key;
and

2) a warning sound when the key was left in the
locking system or when the driver's door was
open.

As a result of this standard, all cars manufactured
after January 1, 1970, had a steering lock which could
only be unlocked with the proper key and a buzzer
system that made an audible alarm whenever the key was
left in the ignition. Table 2 presents evidence that
ignition lock systems manufactured in accordance with
Standard 114 are an effective deterrent to auto theft.

For the basis of analysis there are three time periods
for comparing the relative effectiveness of ignition
interlock systems. The first period, pre-1968, is that
period when no vehicles were equipped according to
Standard 114. The second period, 1969 through 1971,

is that period when some but not all vehicles were
equipped according to Standard 114. The third period,

5"Pre1iminary Study of the Effectiveness of Auto Anti-Theft Devices,"
October 1975), p, 1.

I-26-1G
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post-1971, is that period when all vehicles were
equipped according to Standard 114. Table 2 compares
theft rates for various makes of cars for the first

and Tast periods. It also compares thefts of vehicles
manufactured before any ignition interlock systems were
installed with that period when all vehicles were
equipped with ignition interlock systems. As can be
seen in Table 2, 55 percent of all vehicles on the

road in 1975 (excluding vehicles manufactured during
the second period, 1969-1971) were manufactured before
implementation of Standard 114 while 45 percent of all
vehicles were manufactured after implementation
(excluding the second period). However, 88 percent

of all stolen vehicles were manufactured before
implementation of Standard 174. The figures in Table 2
and 3 present compelling evidence that car thieves preferred
to steal cars which were not equipped with anti-auto
theft devices.

Figure 3. Percentage of Auto Theft by
Location of Keys (passenger cars
only)

80 = 78.7

60

20 -
7.6 7.7
EAeza P
0 3
IN OWNER'S IN IN OTHER
POSSESSION CAR IGNITION
n= 666 64 49 65

Source: Chaos City Police
Offense Report Data.
(N =844), 1977.
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Table 2. Percentage of Auto Theft as an Indicator of
Ignition Interlock Effectiveness

Number of Number of
Cars Stolen Cars

' 3

Period Onel 157,519 649
4

(55%) (88%)

Period Two?2 118,188 86

(45%) (12%)

.’" .

Tperiod One: Cars manufactured prior to implementation of Standard 114.
2Period Two: Cars manufactured after implementation of Standard 114.

3Eigures.supp11ed by Department of Motor Vehicles for Chaos City. These
f1gures.1nc1uded a _count for some suburbs resulting in figures larger than
those l1sted in U.S. Census data. The relative proportions are assumed to be
correct. ‘

4Percentages are computed by excluding cars manufactured during the period
1969 through 1971. About 171,000 vehicles were excluded from this table
because they were manufactured during this period.

Source:  Chaos City Police Department and Department of Motor Vehicle
Registration, 1977.
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Table 3.

Comparison of Expected and Observed
Auto Thefts, Two Time Periods

2.5 Trucks and Motorcycles

A

Expected Number
Auto Thefts*

Observed Number
Auto Thefts

Period 1

404

649

Period 2

330

86

*Expected number of auto thefts is equal to total number

of auto thefts (735) multiplied by the proportion of

vehicles manufactured in the period that were on the road

(.55 and .45 for the two periods in question)

2

X "= 327.47, 1 d.f.,

significant at p=.001.

See Tahle 2.
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Generally, the characteristics of theft of trucks and
motorcycles are identical to the characteristics
discussed previous to this point. However, there are
some differences. Trucks tend to be taken from parking
Tots and ramps more frequently (59 percent) than are
automobiles (43 percent). Additionally, there are
relatively few that are stolen near residences. This
is to be expected since many trucks are owned by
companies and are parked in company lots.

Motorcycles, however, show a different pattern. Only
about one-third (30 percent) of all motorcycle thefts
are from ramps or lots. More than one-third are
taken from premises at or near the victim's residence.
The balance are taken from other sites. Unlike the
high recovery rates for trucks and autos, only about
one-third (35 percent) of all motorcycles are
recovered.

"~ 2.6 Suspects

Suspect information for auto thefts derived from
offense reports is very sparse. There was some suspect
information in only 58 (12 percent) of the studied
cases. This data indicated that most suspects (62
percent) were juveniles. Chaos Police Department
arrest information indicates that from 88 to 97 Rer-
cent of all auto theft arrests are of juveniles.
Between 95 and 98 percent of all arrests are of persons
less than 21 years old. Unfortunately, additional
reliable information is lacking from police offense
reports,

2.7 Summary

From July 1, 1976, through dune 30, 1977, there
were about 5,085 thefts of motorized vehicles
recorded by the Chaos City Police Department.
These consisted of about 4,450 automobiles, 255
trucks, 335 motorcycles and 45 other motorized
vehicles. Victimization surveys indicated that
approximately 93 percent of all auto thefts are
reported to police. Also, the risk of being a
victim of auto theft differs by area of the city.
The central community clearly has the greatest
auto theft problem with a 1 in 5 risk (based on
number of registered vehicles).

Ninety percent of all automobiles were recovered
while only about 35 percent of all motorcycles
were recovered. The recovery rate of vehicles

in Chaos City tends to be substantially higher
than the national average. Generally, theft of
vehicles does not result in resale of the vehicle

lchaos City Police Department, 1977.

1-30-1G
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or stripping for parts suggesting that most thefts
are not thefts for personal gain.

Auto theft, although potentially one of the most
expensive property crimes in Chaos City, appears
to be relatively inexpensive. The total net
property loss from auto theft for the one-year
study period was about $1,175,000.

Large numbers of auto thefts are of vehicles

parked at ramps or lots (40 percent of all auto
thefts). Most of these thefts from ramps and lots
occur in a very few localized parts of the Central,
University and Powderhorn communities. Strategies
directed at ramps and lots in selected areas

cgu;g greatly reduce the victimization rates for auto
theft.

Locking vehicles and removing keys from the car

may tend to reduce the risk of auto theft. However,
large numbers of vehicles are taken which apparently

had no keys in them and which were locked. Improved
types of auto theft deterrent locks, manufactured
according to Standard 114, appear to be a deterrent to
auto theft. While vehicles equipped with these locking
systems are taken, they are stolen at a much lower

rate. This suggests that an improvement of the standards
might be an effective deterrent to auto theft.

Little information is available about suspects. However,
most known suspects are juveniles.

WALK-THROUGH B’

Source:

Adapted from Douglas W. Frisbee, et. al. Crime in Minneapolis: Proposals for
Prevention, May 1977. Minnesota Crime Prevention Center, 2344 Nicolett

Avenue, Minneapolis, Minnesota 55404, pp. 191-202.
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SHOW V.A, ~2):
MODULE 1: PROBLEM SPECIFICATION NOTES A. (1-2):
II. CONCLUSION : f},
g ! g N
( A. Weaknesses of Problem Statements resulting : | g Concern MOdUIG One Chart:
from inadequate problem specification. Problem S 'f' | .
1. Incorrect and/or unstated assumptions peC| '(’atlon
2. Do not accurately represent actual
concern
3. Frequently based on illogical
relationships
4. Do not use important conceptual : i
relationships to drive analysis 1 Is
C s Problem Identify
S e o
- B. Go over the module flowchart. Emphasize ; ; Yes
the critical evaluation and elaboration of : i
concerns using the process of problem 3 t
specification. 1
| ({/. Conceptualize
< R Concerns
Elaborate
; Concepts,
: Variables,
; Measures
s Postulate
j Hypotheses
|
( | . Y
1-35-16 | I-36-1a




4

A N

L

Major Exercise.

MODULE 2
DATA SYNTHESIS

Module 2 establishes 3 foundation for
specified variables. The module ig divided into

measurement, (2) planning a data collection effort, (3)
(4 assessing hypotheses.

Since Task #2
this last section
n serves both to summarize and

to an important task of the

of the module has added importance The sectio

integrate the first day's efforts, and leads in

II-1-16
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OBJECTIVES - MODULE 2
DATA SYNTHESIS

1. Describe Types and Extent of Measure-
ment Error

2. Systematically Plan a Data Collection
Effort

3. Distinguish Between Secondary and
Primary Data

4, Identify and Describe Seven Methods of
Data Collection

5. Understand the Six Types of Secondary
Data Used in Criminal Justice Analysis

6. Assess Hypotheses

I1-2-1G
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SCHEDULE - MODULE 2
DATA SYNTHESIS

TIME ALLOCATION

TOPIC TIME PAGE
I. MEASUREMENT .. viviienrennesnsnossssnsnncnsanens 10 minutes 11-4
A DEfinition..eeeeneeneennenen. * 11-4
B. Measurement AcCUracy.....e.e. * II-5
C. Factors Influencing Accuracy.* 11-6
IT. DATA SOURCES .. uvtveerenrreressesococrassnasesns 15 minutes . 11-8
A. Alternative Sources.......... 5 minutes I1-8
B. Primary Data Sources.......... 5 minutes II-9
C. Secondary Data Sources....... 5 minutes I1-12
ITI. PLANNING FOR DATA COLLECTION...vveeveveronanns 30 minutes 11-13
Walk-Through 'C' I1I1-14
DATA COLLECTION PLAN
IV. ASSESSING HYPOTHESES....evveevrernencasenacans 30 minutes II-19
A, Criteriaicececierieencecesesnnnes 25 minutes 11-21
B, Example...cieiveieeeenevinennnns 5 minutes I1-21
V. CONCLUSION...eiciieierennnarasansancssnnsnnnss 5 minutes
A. Module Chart...cvvivniinnnnnes * I1-22
B. Schedule.iveieeveeninnenrennss * I1-22
TOTAL TIME 90 minutes

* Less than 5 minutes
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MODULE 2: DATA SYNTHESIS

MODULE 2: DATA SYNTHESIS

NOTES

NOTES

MEASUREMENT
Definition:

Measurement is the process of assigning
observable qualitative or quantitative
indicators to objects or events according
to rules.

The assignment rules must specify
exactly how to measure, when to, what
to, who to, etc. It is the quality of
the rules that makes the difference
between "good" and "poor" measurement.
For example, typically with crime data
the rules of measurement are legal
definitions based on behavior.

What are some of the criteria for good
rules for measurement?

Present tense: record what is
happening now (rather than in
the pastg.

Positive occurrence: record
what does occur (rather than
what does not), ‘

Singular number: record each

event or occurrence (ij.e., do

not ask your data collector to
count or sum up things).

Exhaustive assignment: This means
that the rule must provide for some
number or label to be assigned to
every observation. Often use of an
"other" category will accomplish

this. The "other" category should not
be a catchall.

Mutually exclusive assignment: that
is, no observaticn should be assigned
more than one value when measured.

There 1is, and will continue to be, a
varying debate over what can and cannot
be measured. There are at least two
extreme schools of thought on the matter.

a. One takes the point of view that if
you cannot measure something, you're
not at all sure what it is that you
want to measure.

o s R S Y

R
:é !
! b. The other takes the point of view that

g if you think you can measure something
i f -- then that's not it.

B. Measurement Accuracy

j ' 1. The criteria used to determine the
accuracy of a measure are its validity
and reliability.

2. Definition: "Validity is the degree to
which measures are true or accurate
indicators of the variables they are
thought to indicate."

For example, in self-reported
delinquency data, validity tests
have included asking kids to
indicate awareness of uniawful behavior
of other youths, Taboratory
testing of cheating, and asking
teachers to report on a child's
o behavior, and cross-checking available
{ Y arrest records.

3. Definition: "Reliability is the degree
to which measures are dependable or
; consistent indicators of a variable from
’ one time to another or from one sample
to another." Reliability is easier to
determine than validity. It is possible
to have very reliable measures which are
not valid. Poor reliability threatens
(or casts doubt on) validity but good
reliability does not assure validity.

For example, in self-report

crime data, a typical test of
reliability is to test and then
retest the individual. Similiar
responses which are alike after two
weeks suggest a high reliability
of the measure.

II-5-1G




NOTES

SHOW V.A. (2-1):

p )

Threats to Validity & Reliability

Concept Reciiivism
Threats to Validity
and Reliability
Variable Rearrests Reconvictions Reincarcerations

Threats to Validity & Reliability

Measures Frequency of Frequency of Frequency.of
Rearrests - Reconvictions Reincarcerations

L y

(“‘ EMPHASIZE (2-1)

+ Three types of threats: conceptual, technical
and management

. e " o o . - - o - . o S T e iy e G o R S o B S W e e e

1. Conceptual Factors that Influence the
Validity and Reliability of
Interpretations

a. Between Concepts and Variables

(1) Failure to Adequately Represent
Concept with Selected Variable(s)

(2) For example, rearrests is an
inadequate variable to fully
represent the concept of recidivism,
in part, because of the potential
discrimination against prior felons
in arrest practices.

b. Between Variables and Measures

i

()

MODULE 2: DATA SYNTHESIS

d.

NOTES

(1) Failure to Adequately Represent
Variables with Selected Measure(s)

(2) For example, frequency of rearrest
does not make possible any
distinctions in regard to types of
criminal offenses for which prior
felons were rearrested.

Technical Factors that Influence
Validity and Reliability

Method of Collection

(1) Measurement Error in Self -Reported
Crime Data
a) Veracity/Concealment Problem

c

(a)
(b) Exaggeration Problem
(c) Memory Problem

(d)

d
Offenses

(2) Measurement Error in Arrest Records

(a) Underestimate "Actual" Incidence
of Crime

(b) Official data are more accurate as

crimes get more serious.

Type of Measure Sought (Fact or
Perception)

Source of Data, e.g., Administrative
Record System, Public Opinion Poll,
Census Document
Use of Sample or Census
Management Factors that Influence
Conceptual and Technical Threats to
Validity and Reliability:
- Time

- Money

Organizational Considerations

Political Considerations

I1-7-1G
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DATA SYNTHESIS

NOTES

IT.

A.

a.

An example of management influencing
the conceptual adequacy of the problem
is that political constraints may make
it impossible to obtain information on
reincarcerations from the state
corrections agency.

An example of management influencing
the technical adequacy of the problem
is in measuring rearrests,
self-reported crime data may be too
time consuming and/or expensive to be
obtained.

Planning the data collection effort
will help to improve measurement
accuracy by reducing conceptual,
technical and managerial threats to
validity and reliability.

DATA SOURCES

Alternative Data Sources

Primary Data:

Definition: Data you collect that are

not currently available in easily usable
form. Usually consists of individual
records and can be obtained through
surveys, polls or by developing a new
data base from system records.

Secondary Data:

Definition: Data collected by others
for different purposes than your
analysis interest. These data are
currently available in easily usable
form. Secondary data are usually
presented in aggregated form and can be
obtained from:

- National Crime Panel

- Uniform Crime Reports

- Census Reports/Tapes

- Offender Tracking Reports
- Expenditure Reports

Factors Influencing the Selection of
Primary and Secondary Data

PR

MODULE 2: DATA SYNTHESIS

NOTES

Primary Data Sources

- Are there critical missing measures

for the postulated h
C S ypotheses t
require primary data? nat

- Is measurement error in secondary data
Sources of sufficient magnitude and
concern to warrant primary data for

which measurement
error can b
controlled? ¢

S a

Six Methods of Data Collection

Qu1ck1y.go over the seven methods of
cq]1ect1ng data, identifying their
differences and giving examples of the
more frequently used techniques.

Field Research

Direct observation of an a e

ncy,
procgss or procedure, e.g.? Pe{er
Manning's work on police, Police
Work: The Social Organization of
Policing —-

Content Analysis

Systematic Study of Books i
and Documents > Articles

Experiments

Tak1ng action by changing a process
activity or organization and observ%ng
the consequences of the change, e.g.
Kansas City Preventive Patrol ’
Experiment

Historical Research

Reconstruction of i

' 0N OT prior events to
explain specific consequences, e,q.
Rogef Lanez "Victimization and ’
Criminal Violence in the Nineteenth
gggzur{é Mas?achusetts as a Test

ase€, "(Journal of Social Hist

Winter, 19687, pp. To6-Te3 =L’

Simulation ModeTing

IT-9-1G
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MODULE 2; DATA SYNTHESIS

NOTES

Based on knowledge of the criminal
justice system and/or criminal
behavior, the construction of a
computerized or non-computerized
version of the processes. This mode
can then be observed and altered to
simulate reality, e.g., Jan Chaiken,
Criminal Justice Models: An
Overview? (Rand, 1975). The work of
AT Blumstein on JUSSIM and JUSSIM II.

Survey Research

Collecting responses to questions
asked a sample or census of
individuals or groups, €.g., Surveying
Crime, National Research Council,
National Academy of Sciences, 1977,
and Marvin Wolfgang's research on

Delinquency in a Cohort

1) Three frequently used types of
surveys:

a) Personal Interview
b) Telephone Interview
c) Mailed Questionnaire

2) Exhibit 1 summarizes comparative
advantages/disadvantages for these
three types of surveys.

Participants may wish to use this as
a reference. While they may
disagree wit!; the conclusions of the
authors, answering the questions
themselves may be of great value in
selecting an approach.

IT-10-1G
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| | Exhibit 1. A Comparison of Three Survey Methods
! i
; - CRITERIA PERSONAL MAIL
| s ED TELEPHONE
2 INTERVIEW QUESTIONNAIRE INTERVIEW
E Inexpensive no yes yes
é Random sampling gen-
% erally feasible no no with RDD*
§ Entire spectrum of the
; pqpu1ation poten-
tially contactable yes no no
2 _
| Sampting of special
| populations yes with list sometimes
1 Easy to cover 1érge geo-
_ graphic area no yes yes
Control over whd is
| actual respondent yes no yes
{ High response rate somet imes no yes
; Easy call-backs and
; ( § ollow-ups no no yes
5 1 Long interviews gener-
i ally possible yes somet imes sometimes
? Explanations and
% probings possible yes no yes
? Visual materials may be
f presented yes yes no
Nonthreatening to
respondent no yes yes
Interviewer can present
credentials yes yes no
Safe for interviewers no N.A. yes
Easy supervision of
interviewers no N.A. yes
Source: Tachfarber, Alfred J.; Klecka, William R.; Random Digi Diali
> s RAITYEd J.j , .3 igit Dialing:
Lowering the Cost of Victimization Surveys; Police Foundation91976. =
L } * Random Digit Dialing
I1-11-16




MODULE 2: DATA SYNTHESIS

NOTES

C. Secondary Data Sources
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SHOW V.A. (2-2):

TYPES OF SECONDARY DATA

1. “Actual” Crime Data
2. Reported Crime Data
3. Public Opinion Data
4. Demographic Data

5. Systems Data

6. Juvenile Data

- e - M e oy ot o e = RSy S e e S W g e G e bt m — Sn o v > o S

"Actual" Crime Data

a. These data are indicators of the types
and magnitude of crime.

b. EXAMPLE: National Crime Panel and
local victimization surveys.

2. Public Opinion Data

a. These data are the perceptual or
subjective indicators of crime or
criminal justice services.

b. EXAMPLE: national public opinion
~polls, political polls, Tocal
newspapers, also found in
victimization surveys.
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MODULE 2:

DATA SYNTHESIS

3.

u
.

4.

5.

6.

III.

Reported Crime Data

These data are official "crime

statistics" on reported offenses and
arrests,

EXAMPLE: Tlocal police department
records, state UCR, special study
reports that may be developed by state
or regiona] criminal justice planning
agencies.

Demographic Data

These are population statistics which
refer %o size, density and
distribution of vital events, such as
births and deaths.

System Data

These data are statistics which relate
to the organization and operation of
the criminal justice system.

EXAMPLE: Offender Based Transaction
Statistics, management and

administrative statistics and budget
documents.

Juvenile Data

These are data on varjous forms of
Jjuvenile behavior including criminal
acts, quasi-criminal acts, and
non-criminal behaviors.

EXAMPLE: juvenile department reports,
local police department reports,
school records, juvenile court
records, state child service agency
records, federal data.

PLANNING FOR DATA COLLECTION

An example of planning a data collection
effort is presented in the following
Walk-Through.

, 11-13-16




DATA COLLECTION PLAN

¥

E. Keep up a brisk pace goi
P going through the worksheet so that i
are covered within the 30 minutes allotted for this wa]k-?gloﬁgﬁ Ttens

( PURPOSE ! "
DEBRIEFING

This wa]k-thfough_is intended to involve participants in considering the
process of preparing a data collection plan. gzzfss how P7§nqiqg_the data collection effort can improve measurement
The Chaos Crime Planning Board has decided that in 1978 and 1979 it wants : error Y By mininizing conceptual, technical and managerial sources of
,E0 concentrate its attention on one of the four most common offenses )

"(Burglary, Theft, Assault and Robbery) reported to the police in Chaos
City according to the FBI's Uniform Crime Reports.

i;.;.w H
¥

A study conducted by the State's Crime Analysis Bureau reveals the rates
per 100,000 population for these four offenses for 1976 and 1977 in

Chaos. The study also ﬁresents comparisons with Traiquility, another city
of comparable size in the state.

What can you say about the Chaos City crime problem based on these data?

Using the provided worksheet prepare a data collection plan to obtain the
determined measures.

INSTRUCTOR NOTES

A. Begin the walk-through by explaining that its purpose is to prepare the
" basic components of a data collection plan. Also identify the specifics
(ff' of the problem being examined, i.e., crime in Chaos City.

e
i %
s

B. Go over Table 1, and the Worksheet and Takle 2 of the Walk-Through and
give the group five minutes to assess the data set.

C. Ask for answers to the first question: "What can be said about crime in
Chaos City?"

Note: The data indicate that the crime most frequently reported to
police in Chaos City in both 1976 and 1977 was burglary. Burglary
accounted for 42.9% of the total of the four crimes in 1976 and 45.7% of
the total of the four crimes in 1977. Burglary not only was the most
reported crime but also showed the highest rate of increase between 1976

and 1977 - 18.7%.

D. Tell the participants to considar additional data needed to address the
problem. Have them look at Question 1 on the worksheet and to suggest
additional measures, data sources, collection methods, comments on
methods, other collection requirements and resourcs requirements. Have
them fill in their worksheets as you proceed with the discussions. Do
the same for each of the remaining questions on the worksheet. Refer to
the Management Checklist in Table 2 throughout the Walk-Through.

WALK-THROUGH ‘C’

11-14-16 1 4 I11-15-16G
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DATA SET DATA SET
o 3 Paradise, Four Crimes Reported to Police Most Frequently : § k?ﬁé Table 2. Management Checklist for
Qiﬁ“ Igbgﬁaé; aﬁgagﬁaﬁgui?ggy, 1576 and 1977. (Per 100,000 population) é ht fata Collection
> i
§ 1. Determine Measures tc be Used for Each Variable
é g 2. Identify Major Categories of Needed Data
Crine 1976 1977 y % a. Is appropriate data available?

TR

Type Chaos Tranquility Chaos Tranqui]itx
2263 1363

o

ie s o
Burglary 1908 1201 Is additional data required?

Theft 872 _ 1014 896 1052

M —

3. Identify and Assess Data Sources

u

Robbery 912 898 991 1054 Will these data permit adequate interpretation of the hypotheses?

N

Assault 76 521 807 533

—

b. Are the data reliable?

c. Can they be obtained in time?

: i ime Analysis By zau, 1978. .
sources State of Paradise, Crine Analy d. How many data are required to clarify a problem?

g e. What is the most inexpensive data source?

4. Select Best Data Source

R{w ! 5. Identify Data Collection Methods

; . Determine Strengths/Weaknesses of
; Alternative Data Collection Methods

Select Best Data Collection Method

e e g
(o0 ~
. .

Consider Additional Requirements (If Applicable)

a. Identify Authorization Requirements
5 b. Identify Coding Requirements Process

c. Develop Sampling Requirements

~
WALK-THROUGH ‘C’

d. Develop Instrument Requirements
e. Develop Data Conversion Requirements

9. Determine Resource Needs

II-16-1G I1-17-1G

WALK-THROUGH C’



>

9I-81-11

ik A <
! o N <
Table 3. Worksheet
Other Collection Resource
Questions to be answered Measures Data Sources Collection Method Assessment Method Requirements Requirement$

1. What is the magnitude e rates of crime o Data Set N.A. N.A.
of the crime problem? by type

2. MWhat is the direction e rates of crime e Data Set N.A. N.A.
and magnitude of the by type and year
rate of change in the
crime problem?

3. How serious is the ¢ weighted @ Offense Reports ] Secondary Data e Measurement error Little
crime problem? frequency of Analysis

crime by type o Disaggregation
and year

4. 'In what areas of Chaos e fregquency and e Arrest Reports Secondary Data e Measurement error Little
City is the incidence rates of crime Analysis
of crime the highest? type and area e Census Maps e Disaggregation

of the city

5. What is the Chaos City 8 resource data e Agency Records Secondary Data @ Measurement error @ Secure Clearances Little
Police Departments/Courts } e manpower allo- e City Council Analysis and Authorization
capability for dealing cation data Records for Agency Heads
with this probiem? e laws and e PROMIS Simulation/Model l: Estimating parameter

regulations Initial values Moderate

6. Who in Chaos City has e victimization e victim survey Survey instrument
been most seriously data e self reports Survey surveying Expensive
victimized and affected coding/editing data
by the crime problem?

7. What are the possible e social, economic | e Census Records Secondary Data, e Measurement error Little
causes of the crime and demographic e Victim Survey Analysis, Survey Expensive
problem? data e Agency Records

e deterrence data Secondary Data
e incident/victim/ Analysis
offender data

WALK-THROUGH ‘C’




MODULE 2: DATA SYNTHESIS NOTES | g MODULE 2: DATA SYNTHESIS NOTES
' 1 \f Temporal Aspects: Cyclical nature or
IV. ASSESSING HYPOTHESES : : f’x‘ seasona]jty of the problem.
i As indicated previously, the refinement of ' ! { } . . g
@Eji cznégrns intopconceptS, variables, and b A ?g;}?uzgezs. Amount.gf harm a problem
measures usually produces many, rather ; | ¢ a community or person.
than just one, hypotheses. Since many | ; . : :
hypotheses may be constructed from a ,, | é 5%%%%%§’0f$223é36r§§372i 3Eb%?§
zingle concern, the analyst must identify 5 ’ ’ :
the most appropriate hypotheses for ; Spatial Aspects: The geography of the
subsequent analysis. : | probTem. ‘
A. Criteria for Assessing Hypotheses System Response: Activities,
_______________________________ i programs, policies related to the
-------------------- problem, '
. : F f Cause/Effect Relationships: The
SHOW V.A. (2-3): — : origins and evolution of the problem.
o - *‘W | b. Before beginning to collect and
CRITERIA FOR ASSESSING : interpret data, it is necessary to
HYPOTHESES consider the comprehensiveness of the
. problem specification. These
* Are the Hypothesis Comprehensive? _ characteristics can be used to help
: select the most appropriate hypotheses
e Can the variables be measured? A to pursue.
c [ 2. Measurability
: * Are the measures accurate? o ;
- e a. Possibly the most important criterion
asures? of a good hypothesis is whether the
* Do the data support the me ; analyst can measure the variables
stated in the hypothesis.
* |s the hypothesis testable?
b. Consider the statement, "There's a
g i ant? direct relationship between population
% * Is the hypothesis import ) increase and the incidence of armed

robbery." Without good demographic

- - o o - - st T A S = o . - - data to descr\'ibe popu]ation increase,
- . o - the ana]yst Canlt test the hypothesis,
1. Compr8h3n51veness

a. Hypotheses of a comprehensive probliem
statement should include, as
appropriate, consideration of the
following eight characteristics:

Magnitude: Size, extent and/or
importance of a problem.

Rate of Change: Comparisqn of a _
problem in an earlier period of time

g to a later period. | {fﬁj

e

11-19-16 11-20-1G
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MODULE 2: DATA SYNTHESIS NOTES _ L MODULE 2: DATA SYNTHESIS
: ‘ - NOTES
3. Accuracy : V. CONCLUSION
é( . - E;ggt;Zszgr;:§1§Z gg“qﬁSs??izgg?g’ the * | & i A. Refer participants to the module chart and
’ merit if the measures are unreliable | f - gg;gglﬁrge;lgztghe mogule. Ask whether
. . : ons
or invalid. | ; Modules 1 or 3. about the content of
b. 12;§1§2%§32182 Eﬁqﬂﬁziisﬁgiding of é B. ;:giczte Ehe §chedu1e for the afternoon
measurement, measurement error, data actisigﬁegow }ﬁ ;glgt;? t? Eze morning's
source, and data collection. Exergise participants arg reqsivggoio
3. Data Availability specify a problem, and in Task #2 they are
asked to assess the developed hypotheses.
a. Can all appropriate data be made
available? Is there sufficient time,
money, manpower, and technical

capability to obtain appropriate data?

b. Are there ethical, legal, or political
constraints on data availability?

4. Testability
a. Given the available data, is it

possible to describe, compare, and
make generalizations about the

qj* concerns? ( :
- b. Is it possible, given the available -
data, to establish cause and effect
relationships?

c. Stating hypotheses in their simplest
form and avoiding, when possible,
complex multi-factor relationships
will assist in making a hypothesis
testahle.

5. Impertance !
a. Can the decision-makers affect the
independent variables which have been
jdentified?

b. Are the hypotheses plausible and
easily communicated?

B. Example of Assessing Hypotheses
Indicate that Task #2 of the Major

Exercise will provide an opportunity for , .
participants to apply these assessment : _ P

@ criteria. i ( ki

A,‘ ©II-22-16
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 SHOW V.A. (2-4):

Measurement
and

Measurement
Error

Are

Additional Yes

.

Data

NeeV
]

No

Module Two Chart:
Data Synthesis

Prepare
Data Collection
Plan

Assess
Data Collection
Methods

Collect
Data

|

Consider
Secondary
Data Sources

Assemble
Data

V Assess
e Hypotheses
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MODULE 3
DESCRIPTIVE METHODS

Modules 3, 4, and 5 concentrate on tools -- descriptive, comparative, and
inferential statistics -- needed for the interpretation of data. The emphasis
is on developing statistical skills, on learning how the results of various
calculations are used to interpret data, and on knowing when to use each tn»'

The exercise and walk-throughs are designed to give practical
opportunities for the participants to apply the knowledge and skills developed
in this module.

Pacing is critical in this module inasmuch as it is very elementary
material. Instructors should make every effort to minimize time spent on the
lectures in this module. In presenting the various statistical methods,
instructors shouid emphasize practical applications, rules to follow in using
the techniques and the interpretation of the results of statistical
calculations.

Facilitators for the exercises and instructors should carefully pace the
Exercises and Walk-Throughs. If the descriptive material is clearly
understood by the audience, move through this section quickly; if a few
individuals are having particular difficulty with the material, special
efforts should be provided so that they can keep up with the group.

The material for this module covers basic descriptive statistics, the use
o; tables, graphs and charts, and concludes with a presentation of percent
change.

ITI-1-IG
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OBJECTIVES - MODULE 3
DESCRIPTIVE METHODS

a2 1. Understand the different levels of
measurement and apply them to select
appropriate quantitative methods.

2. Select, calculate and interpret:

Mean

Median

Mode

Frequency and Percent Tables
Standard Deviation

Percent Change

0O Q0O T

3. Select, construct and interpret:

a. Pije Charts
b. Bar Graphs
¢. Histograms
d. Frequency Polygons
e. Time Charts

ITI-2-1G



SCHEDULE - MODULE 3

DATA INTERPRETATION -- DESCRIPTIVE METHODS

7 TIME ALLOCATION
‘i TOPIC TIME_ PAGE
i II1-4
I. MEASUREMENT LEVELS ...vvvvininineniiinennannan 20 minutes -
A. Definition...cievievivnieeinaden 10 mjnutes 1
Br UETTHEYennenvnnseennnneennnns 10 minutes
i I111-7
II. STATISTICAL METHODS.................:..:C ........ 80 minutes i
A. Central Tendency....eeeveeeees 25 m1pu es
Walk-Through ‘D' .......... 20 minutes I1I-14
MEAN, MEDIAN, MODE
B, Variation..veveeeciienieasnnnns 25 minutes I11-17
Walk-Through 'E' .. ........ 20 minutes IT11-22
STANDARD DEVIATION
i I11-25
111 GRAPHICAL METHODS...................: ........... 55 minutes e
'A. Pie ChartS..ceeeeeecessnonnanns g ﬁ;zaggi oo
0. Histograms. . .11l 5 minutes i
f’”’ D. Frequency Polygon.....c.vuue.. 5 minutes
@
Exercise #1 = cociiieaenn 35 minutes IIT-30
GRAPHICAL METHODS
i -35
IV. TIME CHARTS/PERCENT CHANGE...... RRETELTETREREEE 15 minutes §§£_§5
A. Percent Change.....c.cvveuenenn . o
B. Time Chartsé...h._..i ..........
. istorting Graphica . )
‘ gg;sg;tat?ons ................. 10 minutes I1T-38
V. CONCLUSION...vveevurenseasenassnsassnsasannnnnns 10 minutes %%%-28
‘A Module Chart.......o..eveerns, * I11-40
B. Descriptive Statistics........
TOTAL TIME 180 minutes
* Less than 5 minutes

I11-3-1G
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MODULE 3: DESCRIPTIVE METHODS

NOTES

MEASUREMENT LEVELS

Definition of Measurement Levels
(refer to Exhibit 3-1)

Definition: The way we measure affects
what we can do with our data once it has
been collected. The symbols we assign
correspond to how much we know about the
values observed. This is called the
level of measurement.

When all we know about the relationship
between the symbols assigned is that
they belong to different categories,
e.g., religions. This level of
measurement is called nominal and it
allows us to say that two observations

are the same or different, once measured.

If we know more about the relationships
between categories, not merely that they
are different, but that they are somehow
ordered, we have ordinal measurement.

Example: Police authority when
measured by rank -- sergeant,
lieutenant, captain -- may be
considered an ordinal measure.

Example: Another example is the FBI's
ten most wanted men/women. This list
tells us that the most wanted is
wanted more than the second but does
not tell us how much more wanted.

If one additional piece of information
is added about the size of the
difference between each category, we
have what is called interval Tevel data.

An example of an interval level
measure 1is time.

The size of the difference between the
categories is meaningful. For
example, six o'clock can be described
as two hours Tater than four 0'clock.

The highest level of measurement, ratio
scale, has all the properties of the
interval scale plus it has a true and
absolute or fixed zero point.

I11-4-1G




MODULE 3: DESCRIPTIVE METHODS

NOTES

(rm
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Example: Examples of interval level
measures are criminal justice
expenditures, age, sentence length.

6. It is important to note that observed
data, by itself, has no Tevel of
preordained measurement.

a. Example: The number 6 could be a:
- Tabel (box 6)
- order (6th)
- interval (6 degrees)
- or ratio figure ($6)

b. Example: As a second example, type of
weapon, which is usually measured on a
nominal scale, could be orderedz to
reflect how lethal a weapon it 1is
(potentially or actually).

c. The ievel of measurement used is as
much a function of what we know about
the concept we are measuring, as it is
of our ability to measure.

7. Nominal data is typically referred to as
qualitative or categorical. Ordinal,
interval, and ratio are typically called
quantitative. '

111-5-1G
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Exhibit 1. Measurement Scales
STATISTICS
TYPE LEVEL DESCRIPTION EXAMPLES FREQUENTLY USED
Qualitative Nominal Data are placed Sex Tables of
in mutually Race frequencies
exclusive and Type of and rates
exhaustive Crime Mode
categories. Type of Pie Charts
Weapon Bar Graphs
Cross tabula-
tion tahles
Chi square
Quantitative ] Ordinal Data are placed Socio-
in mutually economic
exclusive and status
exhaustive Ranks in
categories, law
ordered along enforcement
a continuum agency
according to a
hierarchy.
Interval Data are Time Mean
distributed along} Temperature | Median
a continuum with | Intelligence]Range
established Standard
distances Deviation
ibetween points Statistical Maps
with no reference Histograms
to an absolute Time Charts
zero. Rates
Pearson's r
Regression
Scattergrams
Ratio Data are Age
distributed Years of
along a con- Education
tinuum with
established
distances
between
points with an
absolute zero.

I11-6~-1G
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MODULE 3: DESCRIPTIVE METHODS NOTES 5 } &
B. Utility of Measurement Levels - . & SHOW V.A. (3-1):
gfi 1. Specifying the level of measurement 1 o
= dictates how we can interpret and : ' r,> )
compare observations on our data. 4 ‘

MEAN
2. Examples:

a. With ratjo dollar loss data we can say 1 : SUM U s
3 $500 average dollar loss is twice ; M UP VALUES AND DIVIDE BY THE NUMBER OF VALUES.
that of a $250 loss per crime.

b. With dotlar loss figures which are

¥ = 2X
also irnterval, we can say that a loss § X = %T
of $100 is $75 more than a loss of $25. { X = MEAN
c. With ordinal data on formal authority = Co I = USUMMATION" OR "SUM UP"
in a police department, we can say }-‘ ; X = INDIVIDUAL VALUE
that a raptain has more formal 4 i - ¢
authority than a patrol officer. 5 N = NUMBER OF vALUES
d. With nominal crime type data we can K 3 \_ 4
say that a burglary is not an obscene P , 1Y
phone call. : | EMPHASIZE (3-1):

+ These symbols will be used throughout modules

3. Different statistical techniques are 3. 4. 5 and 6

. appropriate for data at different levels
(ﬁ of measurement. We can say more about

f,;’»—tt\

. . ; + N =n . . . .
‘data about which we know more in the | | umber of cases in the distribution
first place. Because of this, the most : C +x = b
powerful statistical techniques are : g 3?sgr?§zz$gnva]ue’ one case from a
appropriate only for the higher levels ; g .
of measurement, interval and ratio data. 4 i + S = Sigma = summation symbol meaning to

RS e i s e G T G e . S T v S W e e e e et = e . Y W e e e T

IT.  STATISTICAL METHODS ; :i add together.

Note that there are two basic ways for
statistically describing data: (1)

central tendency and (2) dispersion. ;
Central tendency refers to identifying, in :
a single summary number, a "typical" 3
case. Dispersion refers to identifying ;
how spread out a distribution of observed

values is. A distribution is a list of . :
data, produced by measuring a variable of N :
interest, for more than one case. E ; :

A. Measures of Central Tendency

More than one way of representing what , 1 -
constitutes a "typical" or average case. i 6(ﬁ g

{:jN 1. Mean . -
\ x . : v {
- a. The mean is the sum of all observed g - .

values, divided by the number of cases. 3 ) | 111-8-16
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NOTES

SHOW V.A. (3-2):

4 ™

MEAN
EXAMPLE: MURD'ZR RATES (PER 100,000 POPULATION) FOR
FIVE WESTERN CITIES FOR 1971.
CITY MURDER RATE (X)
SEATTLE 4
BOISE 5
SACRAMENTO 6
DENVER 8
SAN FRANCISCO 8
N=5 IX =3
¥ =2X 31 _
k X =45 =5 = 6.2 MURDERS /

EMPHASIZE (3-2):

+ Go through calculations
+ Summary measure of the "typical" observation
+ Allows comparison

+ Economically conveys information

- D T = e e b S wa Mo e e S W 0w T e W A

b. The mean is appropriate only for
interval or ratio level data because
it makes use of information about the
distance between each observation.

c. The mean is greatly affected by
extreme values. . If nne additional
case is added to distribution, for
example 29, the mean will be:

IX_= 60= 10
N 6

I11-9-1G
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MODULE 3:

DESCRIPTIVE METHODS

The addition of one extreme case has
y1g1ded a mean, a "typical case",
which is larger than all of the other
cases in the distribution. The mean
is 5@111 valid, but caution is
required in its interpretation. One
must always be on the lookout for
extreme values.

d. The mean is useful as a standard for
comparison,
2. Median
a. The median is the "middje" value of a

distribution; i.e., there are an equal
number of cases greater than and less
than the median.




MODULE 3: DESCRIPTIVE METHODS

NOTES

SHOW V.A. (3-31;

MEDIAN

WHEN CONTINUOUS DATA HAVE BEEN ORDERED OR RANKED
(e.g., FROM LOW TO HIGH), THE MEDIAN IS THE MIDDLE VALUE.

CITY MURDER RATES *
Seattle 4
Boise 5
Sacramento 6 -—MEDIAN
Denver 8
San Francisco 8
MDN =6

Source: Sourcebook, 1976
* per 100,000

EMPHASIZE (3-3):

+ Median is the middle value.
+ Median of this distribution is .2 less than
the mean which is 6.2.

I1I-11-1G
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MODULE 3: DESCRIPTIVE METHODS

NOTES

SHOW V.A. (3-4):

WHEN THERE ARE AN EVEN NUMBER OF VALUES IN THE
RANKED LIST, THE MEDIAN IS THE ARITHMETIC MEAN OF THE
TWO MIDDLE VALUES.

CITY MURDER RATES *
Seattle )
Boise 5
Sacramento 6
Denver

Source: Sourcebook, 1376
‘per 100,000

N | Y,

EMPHASIZE (3-4):

+ With an even number of cases there 1is no
middle value.

+ Solution is the X of the two middle values.

b. For this reason, the median is
typically used as a preferred measure
of central tendency where there are
extreme values in a distribution, for
example, as in income.

c. The median is time consuming to
calculate because it requires the
distribution to be rank-ordered.

3. Mode

a. The mode is simply the mest frequently
occurring value in a distribution.

I11-12-1G
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; MEAN, MEDIAN, MODE
MODULE 3: DESCRIPTIVE METHODS NOTES :
i <
................................................. ! PURPOSE
f { ¥ —_—
f i To show participants how to calculate measures of central tendency and to
. SHOW V.A. (3-5): Z : illustrate the effects of extreme scores on measures of central tendency.
N\ i The data set on murder rate (in three variations) are to be rank ordered and
MODE : ; means, medians, and modes are to be calculated for each variation. This

Walk-Through should tast no longer than 10 minutes.
THE VALUE THAT OCCURS MOST FREQUENTLY. INSTRUCTOR NOTES

THE MODE MAY BE USED WITH BOTH QUALITATIVE AND
CONTINUOQUS DATA,

MORE THAN ONE MODE MAY OCCUR IN A DISTRIBUTION.

A. Tell the participants toc follow the steps on their worksheet.

B. Go through the steps of (a) rank ordering the data, (b) calculating the

cITY MURDER RATES mean, (c) calculating the median, and (d) calculating the mode for the
Sealllc r data set.
Boise 5 ;
§§$$Q“° g | C. Do the same for the variation where the Las Vegas data are Teft out.
San Francisco 8 MODE = 8 i . .
| D. Do the same for the variation where the Las Vegas data are left out and
Source: Sourcebogk, 1976 ; the Baltimore data is added. '
*per 100,000 |
A | E. Point out how the measure of central tendency can be altered
\\, A,/ ‘ b significantly by addition or subtraction of data, as indicated in the
5 - given answers on the worksheet,
EMPHASIZE (3-5): { }
oo F. Explain significant decimal places and rounding off of numbers. How
iz?' *+ Another summary measure of the "typical" case. : many decimal places is a matter of convention. For a data set like the
i}
#

one used in this Walk-Through, working with whole numbers, one or two
+ Contrast the three measures Mean = 6.2 ' decimal places in the answer is often used. Whatever convention
Median = 6 Mode = 8 ‘ established, be consistent.

" L e P R . G P e M S . b S " o . . D . . e f— o o T -

G. There are rules for rounding. If the last digit you wish to use
b. Unlike the mean and the median, the

mode is always a real observed value.

2 | - is less than 5, round down.

It is totally unaffected by extreme ! - 1is greater than 5, round up

values. i - is exactly 5, round down if the

) , f next digit to the left is odd, round

c. The mode is the best measure of ! up if even.

central tendency for nominal data. ;

For interval or ordinal data it ; H. Fifteen minutes have been allotted for this Walk-Through.

ignores all of the other information i

about the distribution of values in , DATA SET

the data set. *

_ } City Murder Rate (x)*

d. In (3-6), the mode is higher than all

of the other observations in the data

Boise 5

set. It is in a real sense, ‘ . Denver 8
“"typical," but the mode is limited in i : Las Vegas 18
its usefulness. v ‘ ! - Sacramento 6
- Y S San Francisco 8

; ( ? Seattle 4

| *Indicates per 100,000 inhabitants

L 111-14-16
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WORKSHEET } * WORKSHEET Continued
i
% E. Still leaving out Las Vegas, add the city of Baltimore (murder
A. Rank-order the data. ' ! z?% rate/100,000 inhabitants = 4)
0 f' ; 1% v
Lity Murder Rate (x) 1 i F.  Rank-order the data set.
Seattle 4 .
Boise 5 | - City . Murder Rate (x)
Sacramento 6 X i .
Baltimore 4
Denver 8 Seattle 4
San Francisco 8 ! Boise 5
Las Vegas 18 f Sacramento 6
Denver 8
B. Calculate the mean, median and mode. - San Francisco 8
-
1. Mean - G. Calculate the mean, median and mode.
X =3X =8.16 :]E:
N Mean
@, X = 3X =5.8
2. Median D N
edlan =7 @) "‘ Median = 5.5
3. Mode = 8 D: ( Mode = 4, 8
C. Leaving out Las Vegas, Rank-order the data. II
City Murder Rate (x) I
Seattle 4 ¥
Boise 5
Sacramento 6 "'J
Denver 8 {
San Francisco 8 g
;
D. Calculate the mean, median and mode. ; ;
Mean
X =3X =6.2
N
. N
Median = 6
Mode = 8 ‘ ( /
i
I11-15-16 K g I11-16-1G
i
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. MODULE 3: DESCRIPTIVE METHODS NOTES
MQQULE 3: DESCRIPTIVE METHODS NOTES L
B. Measures of variation 1 g fgﬁ“
P
Measures of variation provide information | . _SHOW V.A., (3-7):
on how spread out a distribution is.
1. Frequency tables. : ( TABLES OF FREQUENCIES AND PERCENTS
""""""""""""""""""""""""""""""""" : EXAMPLE:
TYPES OF ROBBERIES IN CHAOS CITY
SHOW V_._f\._ (3-6): ) FOR 1974
TYPE f 0/
/’V \ 2 f ROBBERY/ATTEMPTED :
’ ROBBERY W/INJURY 5 33.3
TABLES OF FREQUENCIES AND PERCENTS ; ROBBERY W/OUTINJURY s 533
; ) i ATTEMPTED ROBBERY
i W/OUT INJURY 2 13.3
USED WITH DISCRETE OR QUALITATIVE DATA. ‘4}
ALSO USED WITH CONTINUOUS DATA THAT HAVE :
BEEN GROUPED INTO CATEGORIES. ¢ o 5
;‘ % FIRST CATEGORY =15 X 100 = 33.3%

T ]
G é \ Source; Hypothetical Data /

‘ EMPHASIZE (3-7):

FREQUENCY OF CASES IN A CATEGORY

-
I

o, * .
% = NUMBER OF CASES IN A GIVEN CATEGORY Because of rounding error, percentages add up
to 99.9 percent.

P TOTAL NUMBER OF CASES ’ | ’
ii : o * This is jnterpreteq (the distribution of
g robbery in Chaos City with regard to injury)

\_ ) ; : as meaning:

EMPHASIZE (3-6): _ .
‘ (1) no injury in 66.6% of the cases.
+ Frequency tables display the count of cases in (2) injury in 33.3% of the cases.
each category. L e e e e e e e e e e e
+ Percentaging the frequencies allows us %o
standardize the frequencies to allow fer easy

comparison.

Pl

Frionms .

3
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NOTES

MODULE 3: DESCRIPTIVE METHODS

s S s me - e o A (-~ . - oy . ok o e e - -

SHOW V.A. (3-8):

\
(, RANGE W

THE DIFFERENCE BETWEEN THE HIGHEST AND LOWEST VALUES
IN A DISTRIBUTION OF CONTINUOUS VALUES.

RANGE = MAXIMUN; VALUE ~ MINIMUM VALUE

EXAMPLE:

CITY MURDER RATE
Seattle 4
Boise 5
Sacramento 6
Denver 8
San Francisco 8

RANGE=8-4=4

Source: Sourcebook, 1976
K *per 100,000

EMPHASIZE (3-8):

+ This is same data used to illustrate central
tendency.

+ When reporting a range, also report the
minimum and maximum values. Two distributions
can have same range but vary widely in size.

+ Range emphasizes extremes and often is used to

emphasize a point. ‘
+ Range totally ignores non-extreme values.

- - - ) -y o - A o - = = W At . S " - -

3. Standard Deviation

a. Standard deviation is useful in
describing interval or ratio data.

bh. Formula for Standard Deviation.

ITI-19-1G
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. SHOW V.A. (3-9):

MODULE 3: DESCRIPTIVE METHODS

et - - - —

4 ™
STANDARD DEVIATION

A COMMONLY USED MEASURE OF DISPERSION
OR VARIABILITY
IN A DISTRIBUTION OF CONTINUOUS DATA

SD:V/ZM—XV
N

- y

EMPHASIZE (3-9):

+ kiore than one formula can be
f used
standard deviation. for the
+ Standard deviation is based on the mean.

IIT-20-1G
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NOTES

SHOW V.A. (3-10):

\

( STANDARD DEVIATION
MURDER RATES FOR FIVE WESTERN CITIES

MURDER RATE’
X X-X X - Xy
4 -22 4.84
5 -2 1.44
6 -2 04
8 1.8 3.24
8 1.8 3.24

¥X = 31 S(X — X2 = 12.80
X=31=62 SD= /3(X~-Xp
5 V4 N
SD= /1280 =16"
5
Source: Sourcebook, 1876 *per 100,000 )

EMPHASIZE (3-10):

+ The sum of deviations from the mean always
equals 0.

+ Squaring gets around this problem.

+ Variance is an important statistic; explaining
the variance in a set of data is an important
activity; inferential statistics is concerned
with explaining variance.

+ A square root of the variance converts the
"units squared" of variance to simple unit
counts.

B R R L L

[11-21-1G

STANDARD DEVIATION

PURPQOSE
To show participants how to calculate and interpret a standard deviation.

The data set on murder rate (in two variations) is to be rank-ordered and

standard deviations calculated for each variation.

INSTRUCTOR NOTES

A. Tell the participants to follow the steps on their worksheet.

B. Go through the steps of (a) rank ordering the data, (b) finding the

range, (c) calculating required values on worksheet, and (d) calculating
the standard deviation for the data set.

C. Do the same for the variation in which the Las Vegas data is left out.

D. Briefly explain to the participants the reasons why the values of these
measures of variation change so dramatically from one "sample" to the
next, i.e., the sensitivity of the X and SD to extreme values in a
distribution.

E. Fifteen minutes are allotted for this Walk-Through.

DATA SET
City Murder Rate (x)
Boise 5
Denver 8
Las Vegas 18
Sacramento 6
San Francisco 8
Seattle 4

*Indicates per 100,000 inhabitants.

I11-22-1G
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WALK-THROUGH °E’

%. WORKSHEET i
WORKSHEET ; ET (continued)
' E. Leaving out Las V devel :
A. Rank-order the data. %, 1g» va]ues? as Vegas, develop a new worksheet and calculate required
{J City Murder Rate (x) e
! - 2
Boise 5 :
Sacramento g §
Denver . 4 6.2 -2.2 .
San Francisco 8 L 4.84
Las Vegas 18 8 5 6.2 -1.2 1.44
6 6.2 - . .
B. Find the range. Range = 14 . 2 04
TIE 8 6.2 1.8 3.24
C. Develop worksheet and calculate required values. - . 8 6.2 1.8 3.00
1 ;
_ — —. 2 I : B 2
X X X=X (X-X) (D ? X = 3 S(Xx-X) = 12.80
4 8.17 -4.17 17.39 ) E F. Find the range: Range = 4
5 8.17 -3.17 10.05 O 6. Find the Mean: X =
6 8.17 -2.17 4.71 o | { )M Find the standard deviation:
8 8.17 - .17 03
:
I 5 D = E(x-xf
8 8.17 - .17 .03 ’_ % <
1
18 8.17 9.83 96.63 1 |
- ¥ SD =, 712.8
SX = 49 S(X-X)2 = 128.84 ] 75
X = 3X =8.17 < SD = 1.6
N ;
-2
D. Substitute in formula: SD = Efﬁ—X}
SD = [128.84 = 4.63
6
O
111-23-16 o II-24-1G
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NOTES

MODULE 3: DESCRIPTIVE METHODS
IIT. GRAPHICAL METHODS

Graphics can potentially convey enormous
amants of 1n$ormation in a very compact fogm
with a clarity and force in a way which 1ists
of data or tabular presentations cannot.
Three basic types of graphical presentat1ogs
for frequency distributions and percentage

data are presented:

a. Pie Charts

b. Bar Graphs .
c. Frequency Polygons or Line Graphs

A1l of these graphic represeqtations di§p1ay
frequencies and percentages in a way which y
makes comparison between categories easy, an

have impact.

A. Pie Charts

SHOW V.A. (3-11):

( PIE CHART
SEX 1 PROP % DEGREES
MALE 13 %%:um7 867  (0.867)(360°) = 312°

2  -2-0133 133 (0.133)(360°) = 48°

FEMALE =

SEX OF ROBBERY OFFENDERS

K Source: Hypothetical Data

EMPHASIZE (3-11):

+ Point out that male robbery offenders far

outnumber female offepdgrg )
+ Show the process of dividing up pie as

illustrated.

I11-25-1G
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MODULE 3: DESCRIPTIVE METHODS

NOTES

B. Bar Graphs

-———__..__..__...___-..___-.__—_.-—_-.._-..._.-_.-_..-.-._-.__—.._—

SHOW V.A. (3-12):

(’ BAR GRAPHS

Used to portray quélitative data. A vertical or
horizontal bar is used to represent the number of
observations in a given category.

EXAMPLE:
TYPES OF ROBBERIES [

TYPE f -

ROBBERY/ATTEMPT 5
W/INJURY 5 ¢ ..

ROBBERY W/OUT INJURY 8 -
ATTEMPTED ROBBERY .
W/0UT INJURY 2 ' ’ ,

R/IAW/I RW/O1 ARW/OI

TYPES OF ROBBERIES)

+ Point out that the graph shows the relative
size of each robbery category '

Source:  Hypothelical Data

EMPHASIZE (3-12):

.._..___.._.__..-.__.._-.__.._-.-...___.._—__-....—..__.._—_—__..___

Rules for Constructing Bar Graphs

1. Place categories along the horizontal
axis; frequencies on the vertica] axis.

2. For clarity of presentation, leave a
space between each category bar.

3. Keep bars a uniform width and avoid an
excessive number of categories.

IT1-26-1G
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(3) Finally, complete the grouping process by
combining the frequencies or counting the
number of cases falling into each category
to be displayed.

C. Histograms

+ The resulting histogram looks like any other
bar graph, except that no space is left
between the bars. This reflects the fact that
continuous data is being used.

_SHOW V.A. (3-13):

e |
‘ HISTOGRAM \\ + The histogram is drawn using apparent interval

| limits. 1In Exercise 1 participants will be

’ asked to establish real interval limits, e.q.,

, age category 15-19 years expressed with real

o AGE OF OFFENDER interval Timits is 14.5 to 19.5. This should

EXAMPLE: . be explained to the participants.
AGE OF OFFENDER 4t

AGE ' . S e Sn A an oS Am Am SR AR ST wm e e e G St e e W W N AR T e e e e A e tew Y e e e S e e e A
15-19
20-24
25-29
30-34
35-39
40-44

A graphic representation of a grouped distribution

- OWhHWwH
o
n
3
D
Rl
<
1%}
S
3}
~<
-
@]
-—t
<
(=}
o
pon
[%2]

15.19 20-24 25-29 30-34 35-39 40.44

AGE i SHOW V.A. (3-14):

Source: Hypathetical Data

\_ 44,) ; ( ! (" FREQUENCY POLYGON ‘\w
: i

4 EMPHASIZE (3-13): - ;
' ’ ' N e eetaaaiea i Is o eciing the pomie
=+ Emphasize that with grouped data be cautious : of the graph. '
: : 1 EXAMPLE:
(1) Collapsing or grouping data throws out , | I eereaomm ..
information. , ‘ AGE f__MIDPOINT
] 10-14 0o 12
(2) Its not clear if all of the 15-19 year ! 119 4 i s
olds are 19 or possibly 15 years old. ; 25.20 4 57 f
: 30-34 3 32
(3) We Tose all information about the ‘ e o ¥ 1
distribution within each class by grouping ; , B A T e
dat a. g 15-19 25-29 35-39 45-49
+ Point out the process for constructing a f ; AGE OF OFFENDER
histogram consists of the following steps: i - K\‘ souse:  Hypothatca Dats 4,)
(1) First, establish categories of the ‘ EMPHASIZE (3-14):

variable of interest. ’ ¢

+ The information in a histogram can be

(2) Second, set up class Timits of equal represented in the form of a line graph called

size. In this example, each class H 8 a "frequency polygon" by connecting the
interval will be 5 years wide. ~ midpoint of each category.
| e
(.
|
i f
4 §,‘ 111-28-1G
I11-27-1G l; i
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MODULE 3: DESCRIPTIVE METHODS

+ The frequency polygon has the advantage of
allowing the plotting of more than one
distribution on the same set of axes. This
facilitates comparison.

+ Provides a clear comparison for two or more
frequency distributions.

+ Easily communicates information about a large
number of data points.

+ Emphasizes distribution as a whole.

+ Not for use with nominal data.

+ May lose its shape when a smaller number of
intervals s used and when interval size is
large.

+ Information is lost when data are grouped.

+ Intervals must be exhaustive.

+ Height may be misleading.

I11-29-1G
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GRAPHICAL METHODS

-«
<«  PURPOSE

To give participants an opportunity to practice constructing and
interpreting tables, charts and graphs.

INSTRUCTIONS

Using the provided crime data, construct the specified graphs and

figures. Be surt to completely label each graph or chart and prepare a
one or ﬁwo sentence narrative that highlights the findings of each chart
or graph.

Specifically,
(1) For Race of Offender, Construct:

* A Frequency Table
* A Pie Chart

(2) For Type of Weapon, Construct:

* A Frequency Table
* A Bar Graph

( o (3) For Age of Victim, Construct:
b * Complete the Grouped Data Table
* A Histogram
* A Frequency Polygon

INSTRUCTOR NOTES

A. Tell participants they will be using crime data to construct the three
required tables.

B. Have them construct the first chart,

C. Have them finish constructing the remaining two graphs and then
interpret each.

D. Schedule:
Preparation (5 min.)
Activity (25 min.)
Debriefing (5 min.)

I1I-30-1G
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A. Race of Offender
1. Construct a Frequency Tabie.
Race of Offender Frequency Percent
White 8 53.3
Black 6 40.0
Indian 1 6.7
2. Construct a Pie Chart.

SHOW _ANSWER (Exercise 1-a):

-

RACE OF ROBBERY OFFENDERS, CHAOS CITY,
AUGUST-—SEPTEMBER, 1978

WHITE
§3.3%

Source: Hypothgtical Data

PRRN b

EXERCISE #1

EXERCISE #1 (Continued)

B. Type of Weapon

P
:j;;, 1. Calculate required values and compiete the following table.
Weapon Type Frequency Percent
Knife 5 33.3%
Gun 7 46.7%
None 3 20.0%

Source: Hypothetical Data

2. Construct a Bar Graph.

L

( | SHOW ANSWER (Exercise 1-b):

¢

ROBBERIES BY TYPE ‘OF WEAPON,

CHAOS CITY, AUGUST—SEPTEMBER, 1978
60 -

£

Q

& 50 -

=4

s . 40 -

[ ls]

> v

£ 36 -

0wz

2~

o

€ g 20 -

w O

(@R

22 10-

EXERCISE #1

None Knife Gun

Type of Weapon

Source: Hypothatical Data

ITI-32-1G
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EXERCISE #1

.i
b
DN 2. Prepare a histogram using the grouped
C. Age of Victim i N data.
( 1. Examine the following grouped data table. | SHOW_ANSWER (Exercise l-c):
g % R
( RobbLeries by Age of Victim, Chaos City,
i . August—September
Age of Victim 1 Interval
ent Interval Real Inte L
(f?rﬁ?tts) Freguency Limits Mid-point N
10 - 19 0 9.5 - 19.5 14.5 5 4-
L g 3.
20 - 29 2 19.5 - 29.5 24.5 {’ ’g'
i 2-
30 - 39 3 29.5 - 39.5 34.5 | )
40 - 49 3 39.5 - 49.5 44 .5 B ' .
49 5 - 59 5 54_5 9.5 19.5 29,5 39.5 495 59.5 69.5 79.5 89.5 99.5
50 - 59 0 : ’ JI ‘ Age of Victim .
60 - 69 4 59.5 - 69.5 64.5 E ¥ Source: Hypothetical Data J
70 - 79 . 69.5 - 79.5 74.5 LL]
i 1 79.5 - 89.5 84.5 ) e
- w5 O
( 90 - 99 0 89.5 - 99.5 . f 3. Prepare a frequency polygon using the
e m grouped data.
LL] SHOW ANSWER (Exercise 1-d):
x | ( Robberles by Age of Victim, Chaos Clty, \
August — September, 1978
5.
4-
: 2-
1-
i 8.5 195 295 3.5 495 58,5 69.5 79.5 89.5 89.5
!
* Age of Victim
- | Source: Hypothetical Data )
| ()
C
T II1-34-1G
I11-33-1G |
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MODULE 3: DESCRIPTIVE METHODS

NOTES

IV. TIME CHARTS AND PERCENT CHANGE

Module 3 concludes with the introduction of
time as an important dimension for use in
the description of crime data. Module 4
will add space and seriousness as two more
important considerations. Change, or the
lack of it, in crime rates across time is a
major indicator that the criminal justice
system responds to, and uses as one
indicator of its performance.

A. Percent Change

SHOW V.A. (3-15):

PERCENT CHANGE

PERCENT_ CRIME IN LATER PERIOD-CRIME IN EARLIER PERIOD
CHANGE CRIME IN EARLIER PERIOD

X 100

EXAMPLE:

REPORTED ASSAULTS - 1970: 1128
1974: 1463

. _ 1463-1128 ¥ 100 — 2479
% CHANGE = 1128 29.7%

Source: Hypothetical Data
*per 100,000

- /

EMPHASIZE (3-15):

+ Basic to measuring change is the use of a
percentage change measure.

+ This measure expresses the change from an
earlier period as a percent of the value at
earlier period.

+ There are other formulas for calculating
percent change.

III-35-1G
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B.  Time Charts

N e n 3 e S S R A T Y e e G T ey - S T N4 e . = - -

SHOW V.A. (3-16):

TRENDS IN BURGLARY RATES BY URBAN SIZE,
UNITED STATES AND STATE OF PARADISE, 1971-1976

Trends in Burglary Rates
2500 -

2000 |-

T

1500

1000

Rate per 100,000 Poputation

- CITIES OVER 250 000

~+ SUBURBS

NATION

==————se= NORTH CENTRAL S¥/ 1L
""""" STATE OF PARADISE

SOURCE HYPOTHETICAL DATA
]

TV U

[l Il ! | [l

Years 1971 1972 1973 1974 1975 .1976

\_ Y,

EMPHASIZE (3-16):

+ Trends in crime rates can be easily compared
for different jurisdictions if the trends for

each jurisdiction are plotted on the same set
of axes.

+ Note the use of different kinds of lines to

identify each jurisdiction.

+ Note that our hypothetical cities over 250,000

population have roughly twice the crime rate
of the other jurisdictions, but its time trend
follows the same basic shape as the other
Jurisdictions.

+ Point out what an "interrupted time-series" is

using 1973 to illustrate.

T n e e e S S e T = i = e = - A m# e e v - - -

I11-36-1G
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—-_—-...-.—___-_--_-—..-...._-————_....-____—__.._____—_-——

SHOW V.A. (3-17):

Ve I

TRENDS IN BURGLARY, AUTO THEFT AND ROBBERY,
UNITED STATES AND STATE OF PARADISE, 1971-1976

1500

se NATION
w1 STATE OF PARADISE

1300 |- SOURCE. HYPOTHETICAL DATA o Burglary
§ 1100
=
=3
& eoof
Q
8
5 700 -
e
& 500 °  Auto Theft
4]
g
300 - ° Robbery
100 |-
! \ f t { ]
Yeats 1971 1972 1973 1974 1975 1976

\_ /

EMPHASIZE (3-17):

+ Not only can several different jurisdictions
be represented on a single graphic, but
several different categories of crime can be
‘represented at the same time.

+ Note that the State of Paradise represented by
the line made up of hollow circles has a lower
burglary rate and higher auto theft and
robbery rates than the nation, and that these
rates of change remained constant between 1971
and 1976.

171-37-1G
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NOTES

€. Distorting Graphical Presentations

1. The 3/4 rule--Y axis should be between
75-100% of the X axis.

The following three graphs illustrate
violations of the 3/4 rule.

. -y . - . - - -
- - - -y = . - = - = . -

SHOW V.A. (3-18):
r p

CRIMES PER 1000 RESIDENTS

Y

CRIMES
PER
1000

1966 1970 1974
YEARS

Source: Hypothetical Data

N _

SHOW V.A. (3-19):

( CRIMES PER 1000 POPULATION \

1966-1975

CRIMES PER
1000

1 [
1966 1970 1974

YEARS

Source: Hypothetical Data

I1T-38-1G
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'MODULE 3: DESCRIPTIVE METHODS NOTES ﬁ
EMPHASIZE (3-19):

+ Beware of changing measurement definitions or
techniques.

+ May require adjustments of data when using
time intervals of different lengths.

2. Another deceptive practice is to utilize
percent change data without proper
warning to the reader. -

—— o — - — - T - Y v > e Me T S T e S MmN D S e S e e e

SHOW V.A. (3-20):

4 PERCENT INCREASE i\\
IN CRIME
1204

100~

80~

Percent 60

40+

204

1966 1570 1975
Years

k Source: Hypothetical Data /

EMPHASIZE (3-20):

+ Violation of 3/4 rule.

+ Reference Huff's "How to Lie with Statistics.”

i e i
i TR .

ot et
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MODULE 3: DESCRIPTIVE METHODS

NOTES

V.

CONCLUSION

Refer to module chart and questions.
Review the major topics. Indicate that
Moduie 4 will provide tools for comparing
variables, such as, time, and crime rates,
space, and seriousness.

In the actual conduct of analysis, as in
the Major Exercise, the Task dealing with
Descriptive Statistics should be done as a
first step in interpreting the data. When
presenting information to decision-makers,
descriptive statistics are useful to
summarize and communicate findings to
decision-makers.

ITI-40-1G

Sz




-

- ‘+mr_—:_3~g§5,,__.,....\,.‘.».,..MM,R..,,.»...‘,..‘W.w,,,\,,N.,.Z‘..,...f);“,iw;

s

o S i g i g, g

P

N

MODULE 4
COMPARATIVE METHODS

A Module 4 examines a number of comparative techniques used to describe
s crime and system problems. The module begins by presenting four basic
indices, moves through a discussion of the Wolfgang-Sellin Seriousness Index,
discusses the use of cross classification tables and scattergrams, and

conc ludes with a presentation of statistical maps.

IV-1-1G
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SCHEDULE
COMPARATIVE METHODS

TIME ALLOCATION

TOPIC TIME PAGE
Seteversasssennsisianascancasssannseos 25 minutes V=4
RateS.eeeseenns Ceecetasresseseans 5 minutes IV-4
Four Types cevevevenss cerssenans 10 minutes IV-5
Comparative AnalysiS.ieeeeecerecs * IV-13
Walk-Through 'F'.iiiiiiieennnnns 10 minutes IV-14
INDEX NUMBERS _

SERTQUSNESS WEIGHTING..vevteoenseroneronerosonnns 60 minutes 1V-16
Needesivreoeeavoronsesonanannnns 5 minutes IV-16
Sellin-Wolfgang Index........... 10 minutes IV-17
Uses of Seriousness Scale....... * IV-20
EXercise #2 vieeecrcecesonnsoans 45 minutes Iv-21
SERIQUSNESS

CROSS CLASSIFICATION.. . vcuevonsesecncnnsnonsnnnns 30 minutes Iv-25
PUrDOSE. e sseeesossseossancncenas 5 minutes IvV-25
EXamPleeeusverrecesseancenancnsns 5 minutes IV-25
Percentaging a Table.......cvu.s 5 minutes 1v-27
Walk-Through 'G' ....15 minutes Iv-28
CROSS CLASSIFICATION TABLES

SCATTERGRAMS .t ettt itesnrervossocscsansoscsasans 50 minutes Iv-31
Definition.sieeeeeseecensneannns 5 minutes Iv-31
Construction/Interpretation..... 5 minutes Iv-31
Walk-Through 'H' ..iieiviiernnenn 10 minutes IV-32
SCATTERGRAM
Exercise #3 = iiiiiiiiennenas 30 minutes IV-36
SCATTERGRAM

STATISTICAL MAPS . et inresorsoensnassosssonaas 1C minutes Iv-40
Importance....aeevene shveseeneas * Iv-41
PrincipalSecvessesnense ceeancane® IV-42
Spatial Characteristics......... 5 minutes IV-43

CONCLUSION........ treeceesttesatenttantrtenenone 5 minutes 1v-47

TOTAlL, TIME

* lLess than 5 minutes

180 minutes

IV-2-16
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OBJECTIVES - MODULE 4
COMPARATIVE METHODS

To summarize and compare variables

using concentration, distribution,
density, and unit share indices.

To explain and apply a seriousness scale.

To develop and interpret cross classification
tables.

To prepare and explain a scattergram.

To explain what a statistical map is and
identify spatial patterns in data.

IV-3-1G
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MODULE 4: COMPARATIVE METHODS

NOTES

I.

INDEX NUMBERS

An index number consists of a:

nuimerator
denominator

It is a ratic of two measures.

A.

Rates

The concept of rates is familiar to most
criminal justice practitioners, e.g.
crime rate, arrest rate, clearance rate,
conviction rate, and recidivism rate.

In fact, most of these notions are so
well known that planners and analysts
often fail to question the way that a
particular rate is constructed or to
examine carefully what a ra@e or index
really measures and how it is applied.
This is especially true of Part I
Offenses.

Ask participants what are appropriate
population-at-risk denominators for Part I
Offenses. How might these denominators vary

by Tocation, e.g. Central City?

2.

Example: As an example, crime rate is_
commonly distinguished from incidence in
that the former represents a
standardized version of thg latter.

That is, crime counts within a
geographic unit are divided by the.
population of the)unitd(tgus arr;¥1?g at
a rate per capita), an e result
mu1tip1%€3 by 100,000 or some other
scaling factor to make the results _
somewhat easier to interpret. In this
way, geographic units of different
populations are made more comparable
through a standardizing process.

IV-4-1G
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MODULE 4: COMPARATIVE METHODS

NOTES

3.

B.
1.

Deriving crime rates as described above
represents one way of achieving
comparability. When this method is used
for specific crimes, however, the
meaning of "rate" is to be interpreted
as a "risk" of victimization. Greater
care must be taken in choosing the
denominator which is used to calculate
the rate. For example, in a calculation
of the rate of forcible rape as a risk
of being the victim of such a crime, the
number of rapes reported could be
divided by the number of females (in the
age group where the event would be
legally defined as rape) residing in the
geographic unit, rather than by the
total population. Similarly, the risk
of auto theft could be estimated by
dividing the number of autos stolen by
the number of autos that could be stolen
i.e., the number of registered autos.
Thus, while there is nothing inherently
“wrong" in dividing the incidence of
different types of crime by population
(or area) to arrive at a rate, analysts
should always be cognizant of what the
result really means and how it is to be
interpreted.

The following denominators should be
considered:

Rape/Females

Auto Theft/Cars

Central City/population during
day

Four Types of Index Numbers

Density Index

Definition: Density indices reflect
population counts per unit area.

Number of Delinquent
Density =  Juveniles in Chaos City
Index Number of Square Miles
in Chaos City

Density is particularly important for
aggregate statistics, because it
standardizes for size of area. Thus,
political or administrative areas
(e.g., states, counties, cities,
police districts, and census tracts),
can be converted to comparable units
by means of a density index.

IV-5-1G
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MODULE 4: COMPARATIVE METHODS

NOTES

c.

d.

2.

PO,
(
T

The analysis of the problems related
to criminal justice require spatial
"standardization."

Example: For example, in a sample of
juvenile delinquent males, a different
action might be taken if the number of
juveniles involved, for example 200,
reside in an area of one square mile
than if they resided in a hundred
square miles. It is also possible
that the nature of police operations
would depend on the density of target
groups (e.g., juveniles or male
juveniles).

Concentration Index

Definition: Concentration indices are
most appropriately described as the
ratio of two measures relating to the
same phenomenon where a particular
attribute of the phenomenon is
captured in the numerator or
denominator but not in both. It is
perhaps, the easiest type of index to
construct because all the elements
come from the same data source.

Example: For example, one might need
Yo know about the residence of male
juveniles in order to develop a
special diversion program for male
delinquents in a metropolitan area.
With the use of Probation Department
files, the index for each census tract
can be computed by division of the
number of male juveniles against whom
delinguency petitions have been filed
and whose residence is within that
tract by the total number of juveniles
residing in that tract against whom
such action has been taken.

Number of male
juveniles in Census
Tract 101 having
Concentration = delinguency petitions

Index Total number of
juveniles in
Census Tract 101

IV-6-1G
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NOTES

3. Distribution Indices

a. Definition: A second type of measure,
the "distribution index," is useful in
assessment of the degree of crime
problem within the context of a larger

population that could be involved with
the problem.

b. The numerator is some aspect of
interest to criminal justice such as
the number of delinquent males as
compared to a "population at risk."
The risk population ‘can be persons
(e.g., juveniles), places (e.g.,
liquor stores), or things (e.g.,
autos).

c. If the analyst is to develop a
distribution measure, he/she would not
compare male delinquents to all
delinquents, male and female. Rather,
the denominator of the index is the
total number of male juveniles, and
the numerator would be the number of
delinquent male Jjuveniles in a
specified area.

Number of delinquent
Distribution = male juveniles
Index Total number
of male juveniles

d. Two data sources may have to be
consulted for this index, one from
which male juvenile delinquency data
can be drawn and one from which male

juvenile population counts can be
drawn.

e. This kind of measure is often useful
for resource allocation and/or
tong-range planning.

4, Index of Unit Share

a. Definition: This index refers to the
proportion of a phenomenon which
occurs in a given area.

. Number of Delinquent
: Juveniles in
Index of = - Census Tract 101
Unit Share Number of Delinquent
Juveniles in Chaos City

IvV-7-1G
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b. These indices are commonly used by ; ~ g{
criminal justice planners in o AL SHOW V.A 1.
contrasting the share of crime in an N ‘—-—*—-~4—iﬂ—ll'
area to that area's share of the ‘ :
population. ! ; r’r

RIVER CITY

c. Example: For example, in the previous ’
discussion the number of male
Jjuveniles on probation has been used :
as the numerator of an index. Suppose ;
that one wants to know which census
tract within the total metropoiitan
area has the greatest share of male
juvenile delinquency. This can be
calculated by dividing the count of }
male juveniles who have committed c
delinquent acts residing in the census |
tract of interest to the total number i
of delinquent juveniles for the county.

IR

“____‘42 Male Juvenile Offenders

S e s
@

"~ 50 Juvenile Offenders

In Area B What is the % of Juvenile Offenders that are male?

N ,. /

EMPHASIZE (4-1):

7.+ Ask the group what t i
( illustrated. ype of Index s

ozt

+ It is 3 concentration index.

+ Answers the question: I
' . : n Area B, what is
percent of juvenile offenders that are ma]:he

IvV-9-16
IV-8-1G
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MODULE 4: COMPARATIVE METHODS NOTES

> | : i
Qii; SHOW V.A. (4-2): S

/" RIVER CITY )

oy

200 Male Juvenile Offenders

A

10 5q. miles

mnn 200 Male Juvenile Offenders

\ How can dissimilar areas be compared? )
e

EMPHASIZE (4-2):

- + Ask the group what type of index is ’ : o
( i1lustrated. (o

+ It is a Density Index.

+ Answers the question: How can dissimilar
areas be compared?

+ A = 20 male juveniles per square mile and B =
4 male juveniles per square mile.

e = e > e 4 AR v o o e - " . o = A s - et —

IV-10-1IG
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NOTES

SHOW V.A. (4-3):

( RIVER CITY ’ \\

/ 50 Juvenile Offenders

-\1500 Juveniles

&

What % of the Juveniles in Area B are offenders?

\— __ by

EMPHASIZE (4-3):

+ Answers the question: What percent of the

+ Ask the group what type of index is
illustrated.

+ It is a Distribution Index.

Jjuveniles in Area B are offenders?

Iv-11-1G
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MODULE 4: COMPARATIVE METHODS NOTES

o b s o - T - -3 e e e o W M Mt o e Mmoo

(: SHOW V.A. (4-4): |

C. Comparative Analysis Using Index Numbers

\f g 1. Comparative analysis emphasizes the
N simultaneous assessment of crime data

can be done for jurisdictions within a

RIVER CITY

| or suburban counties.
i
8 ? 2. Data of this sort are provided each year
T vente ofenders in Crime in the United States. These
c P——" publications can also be used to obtain
data on other jurisdictions and SMSAs
———_;'_L_L__H which analysts and decision-makers feel
are similar to their own. By special
request to the FBI, one can often obtain
Area B Contains What % of the City's Juvenile Offenders? additional crime-specific data (e.g.,
4// proportion of crimes involving firearm
K\> use) for these juridictions.
EMPHASIZE (4-4): : 3. Comparative analysis is often extended
+ Ask th oup what type of index fis ; (' } in two directions.
e s e gr N
{:’. illustrated.

— 30 Juvenile Offenders

= 50 Juvenile Offenders

+ It is an Index of Unit Share.

+ Answers the question: Area B contains what
percentage of the City's juvenile offenders?

Maps displaying the values of each of
these index types, through various
degrees of shading, provide an
excellent visual comparative framework
and clearly demonstrate the
differences in the meanings of the
sample indices regarding juvenile
probation statistics. This mode of
presentation is excellant for managers
and decision-makers whose time
constraints preclude their examining
extensive. statistical tables.

Iv-12-1IG
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state or for agencies within a
metropolitan area. It can be extended
by comparisons with crime figures for
regional groupings of states or with the
nationally aggregated portrait of

1 similar-sized jurisdictions, such as

b cities 250,000 - 500,000 in population

a. First, victimization data may bhe
introduced. These data allow the
analyst to adjust in a rough manner

; for differences in city-to-city crime

reporting. Detailed work with

victimization data will also allow the
planner to get a richer sense of the
typical and not-so-typical
characteristics of crime incidents in
the Tocal jurisdiction.

b. Second, comparative measures can be
combined with time series data, a very
powerful combination which remedies

§eyera1 of the weaknesses of each
individual technique.

4. These additions to straight comparative
analysis are extremely important; still,
much can be gained from comparative work

f which Tacks time, trend or reporting

rate perspectives.

D ey
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% INDEX NUMBERS
{ ' PURPOSE

| To illustrate the use of crime rate data to compare jurisdictions by using
a ranking procedure. Review Exhibit 3-1 in the data set. Interpret the
table by identifying extreme cities and patterns in the rankings. What
are the strengths/weaknesses of this approach?

INSTRUCTOR NOTES

A. Explain the Data Set to the participant. Note ranking for frequency
and rates.

B. Interpret Table 1 with participants. Note that the combined ranking

B js for burglary and larceny. This ranking can then be compared to
the Index Crime Ranking.

C. Ask them to consider the strengths and weaknesses of this approach.

DEBRIEFING NOTES

A. The data set contains selected crime data for major cities within a
state and gives them explicit ranks on two crime incidence and crime
rate dimensions.

B. As an example, this sort of explicit ranking process may be used to
( d determine eligibility for certain "anti-crime offensive" programs, or
; ‘ it may be incorporated into a formula for determining the contours of
ﬁ block grant fund distributions.

g C. Statistics like these are particularly useful because significant
differences in ranks may be observed over time and these may, in
turn, give the analyst important hints about the nature of crime
within the state or local jurisdiction which may lead to more
successful crime prevention techniques.

35 D. Purpose of rates and indices is to make data comparable. Area X is
: more meaningfully compared to area Y and Year 1 to Year 2 with rates
and indices -- data expressed as a ratio.

E. Time series comparisons using rates are powerful. For example, with
rates it can be observed that not only is City X higher or lower than

Y, b%t whether or not the two are getting closer together or further
apart.

(‘A\\

|
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Table 1.
SELECTED CRIME DATA FOR CITIES - 25,000 POPULATION AND LARGER
SUM OF SUM OF COMBINED COMBINED
FREQUENCY RATE FREQUENCY | RpaTE RANK
RANK FREQ. RATE FREQUENCY RATE
CITY [POPULATION| BURGLARY | LARCENY | BURGLARY { LARCENY | BURG.{ LARC.{ BURG.{ LARC. RANKS * RANKS RANK RANK
1. 648,412 8,649 16,984 1,335.7 | 2,624.1 1 1 7 7 2 14 1 6
. 2. 400,971 8,361 13,625 2,085.2 | 3,398.0 2 3 2 5 5 7 2 3
3. 394,497 8,01 15,941 2,030.7 | 4,040.8 3 2 3 3 5 6 2 2
4. 197,452 4,335 8,93] 2,195.5 | 4,523.1 4 4 1 2 8 3 3 1
= 5. 170,854 1,641 3,380 960.5 | 1,978.3 . 7 7 10 8 14 18 5 7
i
ﬁﬁ 6. 152,479 2,99 6,027 1,961.6 | 3,952.7 5 5 5 4 10 9 4 4
@ 7. 1 126,766 1,334 1,859 1,199.1 1,710.2 8 9 8 10 17 18 7 7
8. | 107,304 2,126 2,888 1,981.3 | 2,691.4 6 8 4 6 14 10 5 5
9. 95,325 1,313 4,346 1,377.4 | 4,559.1 9 6 6 1 15 7 6 3
10. 67,002 636 1,198 1,019.4 | 1,895.5 10 10 9 9 20 18 8
KEY: - Rate equals crime frequency divided by population expressed in 100,000
- Sum of Frequency Ranks equals Rank of Burglary Frequency plus Rank of Larceny Frequency
- Sum of Rate Ranks equals Rank of Burglary Rate plus Rank of Larceny Rank
- Combined Frequency Rank is the reranking of Sum of Frequency Ranks according to magnitude
- Combined Rate Rank is the reranking of Sum of Rate Ranks
SOURCE: United States National Criminal Justice Information and Statistics Service. Sourcebook of Criminal Justice Statistics
1977.
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II.

A.
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NOTES

SERIQUSNESS WEIGHTING
Need for a Seriousness Scale.

Weighting offenses according to
seriousness is basically an effort to
identify offenses that inflict a greater
amount of harm on the community than
others. A community's crime problem is
linked to the serious offenses; these
are what leaders would like to do
something about. Therefore, they must
be identified. A Seriousness Scale is

an attempt to do that.

If an accurate measure of seriousness of
the crime problem is desired -- qna]ys1s
of the crime types 1is not sufficient.

Crime types are not sufficient for the
following four reasons:

Crime types are nominal level data.
Seriousness measures are ordinal Tevel

data.

Crime types do not sufficiently
provide information which the
community can use to determine the
level of seriousness.

The UCR program relies on a scoring
system in which multiple offenses and,
with some types of crime, multiple
victims are not recorded. Therefore,
a_great deal of detail is lost when
classifying crime according to UCR

rules.

A scale is needed that places all

offenses on one continuum of .
seriousness, regardless of crime type --

violent or property.

ATl the elements of the offense should
be considered in a seriousness score.

A ranking method is needed to indicate
how much more serious incident X is
from Y.

Seriousness weights are needed in a

seriousness scale.

t

¥
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MODULE 4: COMPARATIVE METHODS NOTES

B.

a. Intuitive values won't work. It s
obvious that homicide s more serious
thaq auto theft and auto theft is more
serious than Toitering.

But is robbery of $1,000 more serious
than assault resulting in
hospitalization or burglary of $250
more sericus than auto theft?

b. It is necessary to know the degree of
seriousngss. For example, how much
more serious is homicide than auto
theft.

6. Rgnking of seriousness is needed so that
fine distinctions can be made. Rankings
also need to be uniform so that the
distinctions are rational.

7. Need a scale that reflects public
sentiment about which crimes are serious
and which are not.

Sellin-Wolfgang Index.

1. Thorsten Sellin and Marvin E. Wolfgang
created a weighting system for crime
that can be used to measure changes 1in
the seriousness of crime over time or
among jurisdictions.

2. The Sellin-Wolfgang index has three
important characteristics:

a. The index can be disaggregated down tc

thgtsma11est geographical and temporal
unit.

b. The index is based on data normally
collected by local police departments;
thus initial costs are minimized.
Also, there is Tikely to exist a
sufficiently long series of data for
trend analysis.

c. The 1qdex is a measure of the
perceived amount of harm inflicted on
the community.

3. To develop the index a sample survey was
used whjch asked respondents to describe
how serious specific crimes are. These
réeponses were aggregated to estimate the
magnitude of seriousness for specific
crimes.

IV-17-16
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4.

C

e

Scaling techniques were then used to

convert responses to scale values for.
components of a crime as can bg seen in
Exhibit 2. These values constitute the

Sellin-Wolfgang Index.

Iv-18-1G

Exhibit 2.
Sellin-Wolfgang Seriousness
Components and Scores

II.

ITI.

Iv,

VI.

Number of victims of bodily harm

a) Receiving minor injuries
b) Treated and discharged
c) Hospitalized

d) Killed

Number of victims of forcible sexual
intercourse

(a) Number of such victims
intimidated by weapon

Intimidation (except II above)

(a) Physical or verbal only
(b) By weapon

Number of premises forcibly entered
Number of motor vehicles stolen

Values of Property stolen, damaged,
or detroyed (in dollars)

) Under $10

) $10 - $250

) $251 - $2,000

) $2,001 - $9,000

) $9,001 - $30, 000
) $30,001 - $80,000
g) Over $80,000

o

CHUITR™WMN

Source:

T RTTIIE R e T T T s e T e

Sellin, Thorsten, and Marvin E. Wolfgang.

Delinquency. New York: Wiley, 1962.

IV-19-1G
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NOTES

5. If a crime is divided into its gpecific
components, each component is given a
score, and the scores are totaled and an
aggregate estimate of the crime's
seriousness is determined.

6. For example, if an offender breaks into
an apartment with a weapon, rapes a
woman (treated at hospital and
discharged), kills the husband and
steals their car, in the Sellin-Wolfgang
Index the seriocusness of the crime is
assessed as follows:

apartment entered
forcible rape

treated and discharged
use of weapon

murder

stolen car

Total

+
N pu—
PRDOYN O —

{EO I O | N | N I |

|

~
7]

As a second example, consider a juvenile
who steals $50 -- a larceny = 2

Both of these examples would equal 1 in
the Uniform Crime Reports (UCR).

C. Uses of seriousness scaie.

1. Police departments can use the
seriousness scale to improve measures of
police effectiveness, create strateg1es
to reduce the seriousness of crime, and
improve manpower deployment.

2. Prosecutors can use a seriousness sqa1e
as a basis for whether an offender is to
be prosecuted.

3. Judges can use a seriousness index to
aid in making sentencing decisions.

IV-20-1G
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SERIOUSNESS

PURPOSE

Module 4 is intended to expose the participants to the techniques and uses
of comparative analysis, particularly as it applies to crime data. This
section has focused on a comparison of trends in crime incidence using
various rates and indices. In this exercise seriousness is introduced to
help elaborate the crime problem. The presentation of three descriptors of
crime--time trends, rates and seriousness--are used to indicate that the
nature of the crime problem can vary depending on how it is defined and
interpreted.

INSTRUCTIONS

The participants are to work with the following assault data to compare
trends in incidence, rate per 100,000 population, and seriousness.

Following are the specific tasks to be performed:
1. Calculate the raw seriousness of assaults for each year.

2. Transform that figure into "seriousness per incident" so that the
annual indices are then comparable.

3. Calculate the percent change in seriousness/incident for the years
1970-1974.

4. Compare it to percent change in incident and rate.

5. Describe trends in assault between 1970 and 1974 using these three
descriptors.

INSTRUCTOR NOTES

A. Explain to the participants that they are to compare the change in
incidence, rate and seriousness.

B. To do that, they will have to (a) calculate the raw seriousness of
assaults for each year in the data set, (b) transform that figure into
seriousness per incident to be able to compare the annual indices, (c)
calculate the percent of change in seriousness/incident for each year
and (d) compare it to percent change in incidence and rate.

C. Exercise Schedule

Briefing (5 min.)

Participant Activities (30 min.)

Debriefing (10 min.)
IV-21-1G
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DEBRIEFING NOTES

Go over each of the calculations, emphasizing those points with which
participants had difficulties as observed by you and the facilitators.

Discuss the observed trends in assault with the participants.

DATA SET

Table 1. Assaults, Chaos City, 1973-1977

% Change
1973 1974 1975 1976 1977 1973-77
Assault
Incidence 1015 1251 1424 1410 1331 31%
Rate* 363.9 446 .2 469.0 { 427.9 390.3 7%

EXERCISE #2

Source: Chaos City Police Department, 1978. .
*Per 100,000 Population. -

Participants should assume that, according to a modified seriousness index,
assault is broken down into the following categories and assigned the
following weights:

Receiving Minor Injuries - Multiply by 1
Treated and Discharged - Multiply by 4
Hospitalized - Multiply by 7

The assault data are distributed among these four categories as follows:

Table 2. Assaults by Seriousness Categories
Chaos City, 1973-1977

1973 1974 1975 1976 1977
Victim Received 338 376 236 109 146
Minor Injuries
Victim Treated and 508 612 756 797 730
Discharged
Victim Hospitalized 169 263 432 504 455

R T A R R T R T T T R ST T

Source: Chaos City Police Department, 1978.

IV-23-1G /
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WORKSHEET
Develop matrix and calculate values.
: 75 1977
7 1072 19 1976
#197355* # SS* # 3S* # SS* # SS*
s 6
X;gzzged 338 | 338 376 | 376 236 | 236 109 | 109 146 | 14
Minor
Injury
¥iCtzmd 508 2032 612 |2448 756 3024 797 13188 730 |2920
reate
And Dis-
charged
o 185
x;gglﬁal- 169 (1183 263 (1841 432 13024 504 3528 455 |3
ized
2{: 1015 }3553 | 1251 {4665 | 1424 |2684 |1410 [6825 {1331 [6251

Calculate seriousness per incident:

2.
Seriousness 1973 1974 1975 1976 1977
?ﬁgident 3.50 3.73 4.47 4.84 4.70
2, Calculate % change in seriousness per incident: 1973-1977
A nge = 4.70 - 3.50 x 100
% chang =
% change = 34%
4, Compare change in incident and rate to change in seriousness:

31% incident |

7% rate

i . .
34% seriousness per incident

|

EXERCISE #2

]
‘,
J

T T L e
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NU LD

ITI. CROSS CLASSIFICATION TABLES.

A.  Purpose is to move away from the

- description of one variable to an
{ examination of the relationship between
Bz two variables -- bivariate descriptions.

1. Variables should be organized into
hypotheses containing a dependent and an
independent variable as discussed 1in
Module 1.

2. Cross classification or cross tabulation
is used to describe the relationship
between an independent variable and a
dependent variable for nominal or
ordinal Tevel measures.

B. Illustration of a one-way and two-way
cross classification table (Exhibit 2),

1. The one-way table shows in both absolute
and relative terms the preponderance of
larceny-theft among all crimes in the
total U.S. crime index; larceny-theft
accounted for nearly 6 million out of
171.25 million crimes, i.e., over 53.1%
of all crimes. The next highest

- category, burglary, represents not quite

} 33% of the crimes” in the index. A1l of
the other categories account for the
remaining 18% of crimes.

P

2. When the dimensions of “place of
occurrence" are added, it is evident
that there s a radical difference in
the number of crimes, regardless of
category, that occur in SMSA's on the
one hand and in other cities and rural
areas on the other. This is reasonable
since there are mych greater numbers of
people in absolute terms in SMSA's,
However, continyed examination of the
two-way variable reveals some
interesting breakdowns outside of SMSA's
which would indicate that more than
sheer population density must be at work
in many cases. For example, the same
number of burglaries take place in other
cities as in rural areas, and
considerably more murders and forcible
rapes take place in rural areas.

%
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C. Percentaging a Cross Classification

p <§L/ 1. If we want to know whether two variables
n a hypothesis are related, are

; associated, or if they are independent
of one another, percentaging a cross
classification is a useful first step.

Exhibit 1. One and Two-Way Table I1lustrations | 2. If the variables are independent, then
52227edgeh0¥ the independent variable
- i ' ' not help us understand i
One-Way Table Illustration , stand or
i o ; the dependent variable. predict

Category 1
1 2 3 4 5 ! 6 7 8 ‘ 3. Cross classification is not concerned
: Motor 1l o with strength or significance of

Murder and i ted _
Crine Inden MoRepe | | Fovbery | | Burgtary | Lererdy Vehicle : association (covered in Modyle 5)

5 Non-Negligent
Crime Index Manslaughter Rape Assault Theft Theft

7 :

Total * 117 256,616] 20,505 56,003 | 464,973 | 484,713 | 3,252,129 | 5,977,748 | 1,000,455 , ( 4. Percentaging a cross classification is
Number : N the division of the observations

: ! according to the independent variable,

53.1% 8.9%

Percent
of Total 100% 2% 5% 4.1% 4.3% 28.9%

Two-Way ‘Table I1lustration
(Totals from above)

ety

Type of Crime SMSA'S Other Cities %

Murder & Non-Negligent
Manstaughter 16,490 . 1,313 . 2,702

Forcible Rape 48,894 . 3,196 . 4,003 . ‘ ;

443,461 | 4. 13,685 X 7,827 ) 7 g
;
45,523 ) 41,192 ’

Robbery

Aggravated Assault 397,998
2,729,061 261,276 261,792

4,989,336 674,718 313,694
915,297 . 51,038 . 34,120 . i

Burglary
Larceny/Theft
Motor. Vehicle Theft

9,540,537 1,050,749 665,330

’ /::‘M Y
i
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CROSS CLASSIFICATION TABLES Table 1. Four Step Interpretation of Cross-Tabulations

o >
<ii; PURPOSE . & Step T: Identify independent and dependent variables.
Walk-Through 'G' illustrates the use of a four-step procedure for : Relationship of Employment
interpretation of cross classifications. This Walk-Through also provides : Status and Recidivism Status
an opportunity for discussing causality in regard to recidivism. It n
demonstrates how percentages enhance the ability to understand the tables. , (3§$$”g$”§ (Independent Variable)
. able
Go through the four-step procedure using the recidivism data provided. ‘
Interpret the table using percentages. 1
' Rec 1d v Employment Status of Ex-Offenders
INSTRUCTOR NOTES | Stat&¥15m Unemployed Employed Total
A. Explain the four-steps in interpretation of cross-classification. o
Recidivist 30 10 20
Describe each of the four steps. o
Non-Recidivist 20 60 80
1. Identify independent (columns) and dependent variables (rows) and
distribute raw data into appropriate cells. Total 50 70 120

2. Percentage the dependent variable. S . .
ource: Paradise University, Criminal Justice Research Center, 1978,

3. Percentage the dependent variable for one of the independent
categories.

Pl Step 2: Percentage the dependent variable.

(wA 4. Percentage the dependent variable for each of the remaining
independent categories.

B. Interpret the data set. Interpretation should include the following:
Employment Status of Ex-Offenders

Recidivism Unemployed I
f Status % d Emp%oyed 10;a1

1. Sixty percent of unemployed ex-offenders are recidivists; not 60% of
recidivists are unemployed. This is why jndependent 1is set up as

column variable. Recidivi
ecidivist 33.3

2. There appears to be an association between the independent and

dependent variable. Non-Recidivist 66.7

{ Total 100.0

3. Indicate use of row, column and total percentages.

WALK-THROUGH ‘G’

a. Row - 80% of the recidivists are unemployed.

b. Column - about 86% of those employed did not recidivate.

c. Total - 20% of the total were unemployed and recidivists.
DATA SET (See Tables 1 and 2.) P
WORKSHEET (Not Applicable) | ' 2‘

IV-28-1G R 1V-29-16
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Table 2. Four Step Interpretation of Cross Tabulations (Continued)

(;._ Step 3: Percentage the dependent variable for one of the independent

categories.

Employment Status of Ex-Offenders

Recidivism UnempToyed Employed Total
Status % %
Recidivist 60.0 33.3
Non-Recidivist 40.0 67.7
Total 100.0 100.0

Step 4: Percentage the dependent variable for the other independent

categories.

Employment Status of Ex-Offenders

Recidivism Unemployed Employed Total
- Status A % %
< Recidivist 60.0 14.0 33.3
Non-Recidivist 40.0 86.0 67.7
Total 100.0 100.0 "~ 100.0
IV-30-1G
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MODULE 4: COMPARATIVE METHODS

NUIED
——

IV. SCATTERGRAMS
A. Definition:

1. A scattergram is a graphical
presentation of interval level data.

2. It is a method used to examine the
relationship between a pair of variables

gng to describe patterns in quantitative
ata.

B. Construction and Interpretation of
Scattergrams.

Iv-31-1G




Simitarly, in Tabie 1, note the two major clusters of cities--A, F,
G, and H and B, D, E and Jd. Further analyses of these two tables

SCATTERGRAM = can focus on identifying possible explanations for the clusters as
. well as on developing descriptive labels for each cluster that
g ‘ captures what it is that the cluster represents.

PURPOSE .

FPURPUSE c. A final approach to interpreting scattergrams emphasizes so-called
This Walk-Through illustrates how to construct and interpret a : outliers. These are extreme values. In Table 2 Las Vegas is such
scattergram. Examine Table 1 in the data set for general trends, * an outlier. An interpretation can be enhanced if the reasons for
clustering, and outliers. Interpret the scattergram. Repeat this such extreme values can be understood or speculated about.

procedure on Table 2. , .
! C. This Walk-Through should not last longer than ten minutes.

INSTRUCTC2 NOTES

A. Tell the participants to follow Table 1 as you explain the process of
plotting the data and constructing a scattergram.

- B. Interpret the Tables.

1. Table 1 presents data on two variables for each of the ten cities in
the hypothetical State of Paradise. Each city has been measured for
population density and crime level. :

2. It seems plausible that the higher an area's population density the
more crime there is likely to be.

3. The data help to verify the hypothesized relationship.
4. The scattergram in Table 1 has the following features:
(‘ a. Each community has been plotted as a single dot.

The horizontal and vertical axes have been proportionately scaled
and properly and fully labeled.

¢. Title and data source statements are completed.

5. Interpretation of scattergram§ usually consists of three types of
approaches to the data.

a. The first emphasizes the overall relationship exhibited by the
data. In Table 1 a strong positive linear relationship is visible.

b. A second approach to interpreting scattergrams involves examining
the tendency of the dots to cluster. In Table 2 ten SMSA's have
been plotted based on two attributes: total index crime per 100,000
population and police per 100,000 population. These ten SMSA's are
the highest and lowest in the U.S. relative to the total crime index
in 1975. SMSA's with low crime rates tend to have low police per
capita rates, while those with high crime rates tend to have higher
police per capita rates.

WALK-THROUGH 'H’
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Population Incidence of

Cities Density* Crime**
A 800 2500
B 3100 6200
- Chaos 4500 - 9140
. D 2600 5200
E._ 2300 5500
F 1500 2900
G 1300 2700
= H 750 2200
& 2000 3800
& J 3000 5500

o

*

Total Fopulation

Area (in sq. miles)

Crime Rate

**  Total Crime index per 100,000 Population

Source: Hypothetical Data

e

< ‘a Table 1. m?
~ Crime Rate Related o
to Population Density

13S vivd

4500

4000

3500

3000

:

:

500

1000 2000 3000 4000 5000 6000 700C 8000 = 9000
Population Density

WALK-THROUGH ‘H’
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Low SMSA's

Altoona, Pa

Kingsport-Bristol,Tenn.

Lancaster, Pa,
Reading, Pa.
Utica-Rome, N.Y,

High SMSA's  ~

P

Phoenix, Ar.

Miami, Fla.

Las Vegas, Nev,

Gainesville, Fla.
Fort Lauderdale-
Hollywood Fla.

Y
Crime
Index
2112
2159
2244
2167
2192

9795
9130
9318
9328
9252

X
Officers/

Otficers 100,000 Pop. Pop.

113

)
128
194
278

1901
1621
934
209
883

82,7
34.7
38.8
64

85.3

162.0
117.0°
300.2
170.3
108.7

136,638
253,721
329,545
303,110
325,732

173.300
1,385,889
311,153
122,751
812,221

Y
Total Crime
Index per
100,000
Population

300

250

200

150

100

50

/'(m‘ -
i
- < b
8
=
w
Table 2. m
Total Crime Index
Related to Police Strength
A +
Las. Vegas
X Gainesviile
High Crime Rate ¢ ,
High Police Rate x——"Phoenix
X/Miami
i x==——Fort Lauderdale-
Utlca-Rome\ . L Hollywood
X

Altoona

X
Reading——x Low Crime Index

Low Police Rate
Lancaster

X
*

Kingspor¥-Bristol j

1000 2000 3000 4000 5000 6000 7000 8000 9000 10,000
X

Police per

100,000

Population
Source: Sourcebook, 1976

WALK-THROUGH ‘H’
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DATA SET

i e AT,
et e eV, i ST 1

EXERCISE #3

SCATTERGRAM -
- gij ; Table 1. Reported Larceny by Population Density
- Thirteen Florida Counties, 1977
o PURPOSE
To give the participants an opportunity to practice preparing and ‘ POPULATION REPORTED
jnterpreting a scattergram. g PER SQ. MILE LARCENY
| COUNTY 7-1-77 OFFENSES
INSTRUCTIONS i
! ~ |
~A. Examine the data in Table 1. Two variables are presented--population 5 1. Alachua 146 5,740
per square mile, the independent variable, and reported larceny
offenses, the dependent variable. Note that the units of analysis are 2. Duval 748 21,645
Florida counties. s
3. Hillsborough 581 25,040
B. What would you hypothesize is the relationship between these two
variables, if any? 4. Orange 467 17,920
C. ?ogﬁtr¥ct a fully labeled and accurate scattergram using the data in c“> 5. Polk 151 10,750
able 1. .
; 6. Leon 202 5,495
D. Interpret the scattergram. :ti: /
i 7. Volusia 206
INSTRUCTOR NOTES | 1,700
Lol ! 8. Seminole 466 2,930
A. Explain the purpose of the exercise and the nature of the data in | )
Table 1. (n Z S 9. Escambia 345 10.215
w— | Z} ’
o B. Have them prepare a scattergram of the data. Be sure that they are ( ) | - -10. Sarasota 291 5,840
aware "reported larcenies" is the dependent variable, and that the §
dependent variable is always plotted on the vertical axis. CJE: | 11. Brevard 252 9,085
C. Qistributg graph gaper.(preferab1y three hole punched so it can be l l I § 12. Lee 220 4,775
inserted into their Guide) and rulers. §
13. Palm Beach - 250
D. The schedule for this exercise provides: :><i 20,830
Briefing 5 minutes "1'“ Source: FBI, UCR, 1978
Activities 20 minutes
Debriefing 5 minutes
i
()
( ()
4 1V-37-16
1V-36-1G g
ind ¥
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WORKSHEET

)
30,000
27,500
25,000
22,500

Reported <0.000
Larceny
Offenses 17,500

<' ‘ 15,000

. 12,500
10,000
7,500

5,000

2,500

Reported Larceny by Population Density,
Thirteen Florida Counties, 1977

2e
13 e
4 0
7 e
5@ g e
i1e
1@ 6 e i0e
120
8 e

X)

Source: FBI, UCR, 1978

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Population Per Square Mile
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EXERCISE #3

W
i
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4 .
: »
.

R

A e

DEBRIEFING NOTES

A.
B.

Go over completed scattergram and its interpretation.

Have participants compare their scattergram to the visual aid and clear
up any mistakes or misinterpretations.

Note Tack of linear patterns.

Point out that cluster at bottom left and the outliers are of interest,
particularly Palm Beach (13) and Seminole (8) counties.

Make sure they are aware of the relationship between this activity and
"problem specification" as discussed in Module 1. That is, the state
legisTature may have been concerned about the impact of population
growth in the state. State analysts focused that concern on a number of
related concepts and hypotheses. This illustrates their interpretation
for one specific hypothesis. Interpretation, as usual here, means the

conversion of measures (data) into understandable and useful information.

Also, indicate that a scattergram should build upon descriptive
statistics for the variable being interpreted. 1In this example,

X Population Density = 332.7
S Population Density = 182.3
X Larceny = 11689.6
S Larceny = 7314.8

Indicate that this data will also be used in Module 5 for calculating a

_correlation coefficient.

IV-39-1G
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MODULE 4: COMPARATIVE METHODS NOTES | E _________________________________ _______________________________________________
V. Statistical Maps : ; P
. ; - L SHOW V.A. (4-5):
( A. Importance of Statistical Maps i ) B

1. Spatial analysis is important in ﬁ ? (1;ncent0hangein Corrections Expenditures 197t4;;;\
criminal justice planning because it g ;
fits many of the operational problems, ! : The United States of America
such as deployment of police, jury - ; PC Ghang
selection in courts and jsolation of ' ? Low
crime and/or victimization and related | B Ave
social problems. ‘ v

e

2. Furthermore, program funding is rarely g :AW
applied to individuals. Rather, funds ! :
are applied to problem areas, such as
neighborhoods and communities.
Therefore, it is important for the
analyst to be able to utilize tools that , ) e
provide ways of aggregating individual i e e
cases or transacting statistics into e
spatial summaries that can be used to , S
display and interpret data. i \\k, w0 /

B. Principals in Map Making § EMPHASIZE (4-5):

1. A small number of categories and shades ? o + That shading for different classifications

to facilitate reading of the map. . i {{ b must be appropriate.

{ y
N

{f

k

Select appropriate geographical units to - That scaling and shading are of critical
present. [ importance.

+ In this example the following scale was used
to highlight extremes (note uneven category
sizes:

digh = 72% + (Maximum is 172.6%)
High Average = 51 to 71%
Average = 43 to 50%

Low Average = 31 to 42%

Low = 30% (Minimum is -12.5%)

6 i

+ In this example, as indicated in the margin,
darker shades indicate a higher percent change
in expenditures.

ST SR ST S riim n e e e m s e e e St M i i e e an e et e e e e e e W e e Sk e e A S P b e e e e v v bm S e M e e e A e e e a - . " n e s .
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MODULE 4: COMPARATIVE METHODS

NOTES

C.

Minneapolis.

Spatial characteristics of crime

Following is a series of four

uter-drawn maps of downtown
Minn Presented are four related

but distinct perspectives on the assault
problem in the downtown area.

IV-42-1G
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SHOW V.A. (4-6):

--——-——__-.........-.___..__..-..._.._—_...—_——_—__—.....-_.._-_....._..__--_-_-.—_--..--...-—____——--—

CRIME SYMBOL KEY
DOWNTOWN HPLS ASSAULTS

SIZE INCRERSES WITH NUMBER OF CRIMES

X
ES
Y
Y

ASSAUL T-SEXUAL
ASSAULT-STRANGER
ASSAULT-NONSTRANGER
ASSAULT-0THER

© 167 NINETR UK PrEvEXTION CONTER

EMPHASIZE (4-6):

Y MILES

PIN MAP DOVNTOWN HPLS RSSAULTS
¥ /
& &7
H p
8
a4 § %, /
¢ *-';‘
13 2 P P93
;_-4 & »%‘ﬁ
~J
o »
B N 3
M
o
Re, X
] Y- o
<.
o
3
"
]
]
: & X
it
3 ?
ArgL Y X
8
S A
S
g Lo Y
Ty a5t 8 e
® X
= T Y T T Y ui
22 2.2 2.5 a8 274 a8 .S ] .10
X MILES

i
}

Used by permission: © 1978 Minnesota Crime Prevention Center
2344 Nicollet Avenue, Minneapolis, Minnesota 55404, {612) 870-0780

+ Map of downtown Minneapolis indicating the
geographic pattern of four types of assaults
in the Central Business District.

+ Symbols are larger for areas with higher

frequencies.

+ Each type of assault has a different symbol,

-_—-...—_-......_.._———.._—_-.-..-...—__........-—..-..-.-._--—_—-—_—-—_-—---.-__—_—--—_-—-__--—_--—_
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SHOW V.A. (4-7):

GRID MAP " T DOWNTOWN MPLS ASSRULTS
& &
N §
2 J":,. &
X + 8
5_ 0@‘ .0\* A
[ g
GRID KEY &
DOWNTOWN MPLS RSSAULTS a &y
= &
N
», <
GRID SIZE .0100 SQ MILES &
EQUAL. INTERVAL s £ 4 o,
-1 <2 &
O o007t 50 [ & ' A
0 51710 101 = N , /NG
[J 12710 152 . ST 4 5
3 153710 20.3 i o PN 5 :
E 20.4 70 25.4 / 7&
25,5 70 30.4 —_— A o ¥
B 30570 355 ™~ oA i
M 3670 4.6 g B \ ‘
W 4077 4.7 3 ;
B 4.870 508 , ‘
B 50370 ss9 o _ i
E_‘ £ ! b
" LY
© 1473 KINEITH CALE PREVENTION COTER > "'..,” ”':,':
8 I,
= &/
W g
' &,
£ ;:;N s ,%’;» X
\ [ W4
& \{
r
T T T R T TR T TR :
X MILES !
3

EMPHASIZE (4-7):

+ Mapping of assaults in downtown Minneapolis
using same data as in V.A. (4-7).

+ Shading used to indicate the relative
intensity of assaults in a specified area.

- g e - - = A v i A e -

1V-44-1(G

© 1478 NINETH CHINE PREVENTION CEXTER

i

oy
Cod
R 7.
v
L
i
T
(Y2

SHOW V.A. (4-8):

SMOOTHED. CONTOUR KEY
DOWNTOWN HPLS ASSAULTS

GRID SIZE .0100 SO MILES
EQUAL INTERVAL

] opot0 27
[J 28710 s.5
0O se10 83
0O 8410 11.1
0 1270 138
O 139710 18656
16.7 T0 18,4
B 19510 222
B 237 250
B 2.7 27.8
B 2.9710 306

© 1570 NINEIITA CAINE PREYIXTION CONTER

EMPHASIZE (4-8):

SMOOTHED CONTOUR MAP

DOWNTOWN MPLS ASSAULTS

Y MILES

me
1
=)
£

an
1

mwa
[}
16m S1 N

1|

+ Contour intervals used to display same assault
data as in previous maps.

+ Clearly indicates "corridor" characteristic to

the assault problem.

o o o e o o o e e e o a0 0 o o o o ot 0 e i 0 0 ot e o s = et e e S = = " o o - o o o o - o - e -
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SHOW V.A. (4-9):

30 DENSITY PLOT

DOWNTOWN MPLS

ASSAULTS

o

==k =
=ﬂ§;§§?‘§$ e
=N IN=
S AR (N e
=
=
=Z/AIR RN 7
s | s s
=N
Sl AL LSS
== \ S SR
5 NS
N

- >S
0~ oo
YA & D N < u% :
L] V . m w
Q - o0 o~ o
M[LES b

.igp-bqﬁSQ‘

= oy
5SS ““\
AN AN

NS U Q
Y OO
DENSITY OF CRIMES

EMPHASIZE (4-9):

+ Three dimensional contour map of assault
densities in downtown Minneapolis.

+ Peaks indicate “"hot spots” -- highest peak on
this map is the location of Moby Dick's Bar in
downtown Minneapolis.

IV-46-1G
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MODULE 4: COMPARATIVE METHODS

NOTES

.,
(( )
A "

VI. CONCLUSION

Refer to module chart. Indicate while
comparative methods describe and suggest
relationships, other tools are necessary to
make inferences about relationships. Some
of these methods are covered in Module 5.
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Module Four Chart:
Comparative Methods

Yes

Need
to Summarize

Two

Varjables

Data
?

A

Index
Numbers

No
Not
Covered
Results
ail.
) <
\ 4
Need ™ .
To Weight Seriousness
Data Scale
Results
ol
-
Need Yes Nominal Percentaged Cros
a Or Ordinal Classification
Picture Scale Table
2 7
No No
or Ratlo Scatter-
Scale gram
No
<
Is
Geography Statistical
important Maps
?
No
4 \ 4
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MODULE 5
INFERENTIAL METHODS

Module 5 presents material covering two complex and difficult areas of
statistics: inference and prediction. In covering this material the emphasis
should be on: 1) when a particular procedure is appropridate; 2) rules to
follow and the assumptions made in using a procedure; 3) practical applica-
tions of the method, and 4) how the resulting information is interpreted. The
specific procedures covered include: chi square, correlation, and least
squares regression. -

V-1-IG
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OBJECTIVES - MODULE 5
INFERENTIAL METHODS

Explain the purpose and outline the eneral pr
statistical testing. g process of

Define, select, calculate and interpret the f i
of association: P he following measures

a. Chi square statistic
b. Correlation coefficient

Define, select, calculate and interpret the follows
of prediction: P ollowing methods

a. Visual estimation

b.  Least squares regression

V-2-1G
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NOTES

i
‘ i MODULE 5: INFERENTIAL METHODS
SCHEDULE I. STATISTICAL TESTING
-
INFERENTIAL METHODS ; !% ! A. Definition:
4 : . W
TIME ALLOCATION .; 1. In Modules 3 and 4 we distinguished
TIME PAGE 1 b between two primary purposes of
TOPIC — — g statistics: description and inference.
TATISTICAL TESTING. +nnnnmneereeeseennnnnenees minutes V-4 : A
I'A STSTL?T¥g§tnTESTING .......... ié.ﬁ%ﬁ&tes o m V-4 % a. Description involves summarizing
5’ Sg tn7t. P reste, 20 minutes V-5 ! masses of data to facilitate
. atistica BSTSeeevessonsos communication.

ITI. CHI SQUARE TEST OF INDEPENDENCE; .............. 60 minutes v:g b. Inference involves summarizing also,
A, USES.....:-{:: ................ * V-8 but goes beyond desgriptjon enab]ing
B Character15 TCSeeveneneennens us to make generalizations based on

' incomplete information.
i i -11
WagkgTﬁxgggh TV vt 10 minutes v 2. Two basic areas of inference are:
c Q questions of difference and questions of
association.
Exercise #4 ...viiiierinannnn 45 minutes v-14 a. Questions of difference involve
CHI SQUARE comparing one group to another to
. _ determine if they are dissimilar. For
IT1I. CORRELATION COEFFICIENT......... FRRREEERERERLEE 60 minutes g_ig example, are urban female senior
g. g;ei"éé}%éi%éé -------------- * V-19 { citizens more prone to predatory crime
. AracteriSTiICSiceecsscsasasnse . I - ion?
C. Calculating r.....covevennn.. lo minutes 3'2? | (‘ S than the general popuTation
D. Testing Significance of r.... ! o b. Questions of association involve
| examining the relationships between
. . V-22 : i variables. For example, is family
wSAEEER??SﬁhCSgFFICIENT ..... 10 minutes 1 income and delinquency somehow
C related? If so, how are these
variables related? A second example
Exercise #5 40 minutes V-25 ' is, does the length of incarceration
i increase as the seriousness of the
CORRELATION COEFFICIENT & offense increases?
................ 60 minutes V-31 z
. Tine Series Data. .11 V31 3. Sanples and Inference
B. Visual Estimate..ceeevveevenss 5 minutes V-34 A . ) )
. . V=37 a. primary reason for inferential
C. Least SquareS.eceeevevecasnss 20 minutes statistics is our dependency on
: samples rather than on a census;
_ . - ! incomplete information rather than
EESEEQE?OﬁS ----------------- 45 minutes V-40 ; complete information.
i b. There are two issues when using a
V. Exercise #7 = i iiiiiiceseanes 60 minutes V-46 % sample:
INTERPRETATION OF FINDINGS ('I) Is our result "true?"
y . V-63 i i.e., would they be the same if we
VI. CONCLUSION....eivvereeonnrrscoccnnsannsnssns 10 minutes | could measure the entire population?
TOTAL TIME 280 minutes g (““ y
* Less than 5 minutes l
|
V-3-1G . F V-4-1G
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NOTES

MODULE 5: INFERENTIAL METHODS
#1

(2.) How confident are we in our
findings?

c. Generally, as sample size.decreases,
the importance of statistical
inference increases.

B. Statistical Tests
' i ed for
1. Step by step procgdure is use
orggnization and 1nterprgta§1on of
various inferential statistics.

9. The procedure is as follows:

- 4
- - =
o - S o

/f~STKﬂSﬂCALTESTPROCESS \\

ot et
JUNNUIE S -~

1. State Null Hypothesis
2. State an Altefnative Hypothesis
3. Select Statistical Test

. Determine Level of Significance

. Calculate Test Statistic

4

5

6. Compare Test Statistic To Table Values
7. Interpret Findings /

e

(,

MODULE 5: INFERENTIAL METHOD

NOTES

EMPHASIZE (5-1):

iff + Step One: State a null hypothesis.

- A null hypothesis is a mathematical
statement that suggests there is no

relationship between the variables being
studied.

- For example,"There is no relationship
between the location where a person lives in

Chaos City and his or her attitude toward
the potlice.”

+ Step Two: State an alternative hypothesis.

- An alternative hypothesis is simply the
affirmative statement of the null
hypothesis. For example, "There is a
relationship between where a person lives in

the Chaos City and his or her attitude
toward the police."

+ Step Three: Select the appropriate
statistical test.

- A statistical test is a means for
determination of the statistical

significance of the association between two
variables.

3

-~ It is a test in that a calculated statistic
(from the data) is compared to a predicted

value of the statistic (obtained from tables
of such statistics).

- What is being tested is whether the measured

association could reasonably be attributed
to chance.

+ Step Four: Determine the level of
significance to be applied to the problem.

- The level of significance is interpreted as
the probability of an association having
resulted from sampling error,

- That is, if the level of significance is set
at .05, this would indicate the probability
of the observed association having resulted
from chance, i.e., only 5 in 100. This
means that if the population of people were
sampled 100 times, only 5 times would we
expect these results by chance.

V-6-1G
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MODULE 5: INFERENTIAL METHODS

+ Step Five: Calculate the test statistic.
+ Step Six: Compare the test statistic to table
value.

+ Step Seven:

Interpret the finding(s) of the
test.

3. Problems in utilizing such tests resuit
from the improper statement of the null
hypothesis, a misunderstanding of the
underlying assumptions of such tests,
and the misinterpretation of the
findings.

4. Perhaps the greatest danger in applying
measures of association is what is
referred to as a "spurious"
correlation. A relationship is spurious
when either there are illegitimate
inferences of causation or when two
variables are related only by a third.

5. Example: An example of an intervening
variable problem is the relationship
between population density and the crime
rate. One model implied here is that
higher density causes a higher crime
rate. This implied relationship
apparently has some merit. However,
population density does not directly
cause crimes to occur. Instead, there
must be some intervening factors, such
as reduced police visibility, which
result in the higher crime rates; higher
density results in less police
visibility which causes a higher crime
rate. Perhaps the most parsimonious
model would suggest that higher
population density reduces police
visibility which increases the
opportunity for an jndividual to commit
crime. It's parsimonious because the
most direct explanation is that people
cause crime.

6. The point of this example is that the
existence of a correlation does not
prove any causal connection.

v-7-1G
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MODULE 5: INFERENTIAL METHODS

NOTES

IT. CHI SQUARE TEST OF INDEPENDENCE
A. Uses

Thjs test indicates the degree of
independence of two classifications.

2. ;t tests a null hypothesis of
independent classifications.

It helps interpret cross classification
tables.

B. Characteristics

- - - . - -y -
an e e e okt = e Y

SHOW V.A. (5-2):

4 CHI SQUARE GENERAL )

(2 E = __R.I(_E_T)__.
T
Where: RT = Observed Row Total
CT = Observed Column Total
\_ T = Total Observed Frequencies -/

EMPHASIZE (5-2):

CALCULATION FORMULA

- 2
() xz2 =3 08"
E
Where: E = An expected cell frequency

O = An observed cell frzquency
L = Means sum for all cells in the table.

+ Used with categorical data.

+

Poes not.indicate the presence or absence of
intervening factors.

Does not preclude a spurious relationship.

V-8-1G



MODULE 5: INFERENTIAL METHODS

NOTES

+ Information above the nominal level may be
hidden.

+ Must have an expected frequency of at Teast
five in each cell.

+ Requires a large sample size, but if it is too
large, Chi Square is not very discriminating.

+ Assumes outcomes are independent and that each

sample observation can fall in only one
category.

- " ot - - -y g i - O N o -

o e A = O e " S s i A - A o P om w48 e en T S M Aw s m

SHOW V.A.( 5-3):

( DEGREES OF FREEDOM N

Degrees of Freedom are determined by multiplying the

number of rows minus one times the number of columns
minus one.

(Rows - 1} (Columns -1) = Degrees of Freedom

V= freel)-/

/ 4 RT1 .
specified v v v v y 0 ‘
O=Not ‘
freely 0 0 0 0 o] 0 RT2
specified

CTi CT2 CT3 CT4 CT5 CT6

2x6

K (2 —1) (6 — 1) = 5 Degrees of Freedom )

EMPHASIZE (5-3):

+ Degrees of freedom are the number of values
that can be chosen freely.

+ Given RTy, RTy, CT%, CTg, only the
checked cells can be freely specified, the
others must take on specified values.

+ Use of a Chi Square Table requires knowledge
of the degrees of freedom.

- i n A . W e o A e A G e ) e = g e v @)y e s U e e

V-9-1G
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MODULE 5: INFERENTIAL METHODS

NOTES

b e e o o O e . i W oy G iy S - mE - T o e v ma o g .

SHOW V.A. (5-4):

e —

DEGREES OF o o
FREEDOM 5% 1%
1 3.84 6.63
2 5.99 9.21
3 7.81 11.34
VALUES OF 4 9.49 13.28
CHI SQUARE 5 11.07 15.09
(X’) AT THE 6
5% AND 1% LEVELS
OF SIGNIFICANCE Etc..
Source: Robert Parsons, Statistical Analysis: A Decision-Making
k Approach. . {N.Y.: Harper and Row, 1974) p. 824. j

EMPHASIZE (5-4):

+  Significance level is used to select the
probability value.

+ Table presents some representative Chi
Square values.

+

No single standard for selecting a level of
significance to test a hypothesis exists.

V-10-1G




CHI SQUARE

PURPOSE

This problem examines the association between responses to a survey
question, "Would you say, in general, that your local police are doing a
good job or a poor job?" and the race of the respondent using a cross
classification table and the Chi Square test of independence.

Perform each of the following steps:

1. State the null hypotheses, Ho: Response is independent of race.

2. State the alternative hypotheses, H,: Response and race are

dependent.
3. Calculate expected values, substitute in formula.

4. Establish rejection region at .05. Calculate degrees of freedom.

5. What are your conclusions about Hoy and Hy?

INSTRUCTOR NOTES

A. Tell participants to follow their work sheets as you explain the
procedures and calculations.

B. Be sure to cover the following:
1. Requires categorical data.
2. Determination of leve] of significance is important.
3. Does not indicate the presence or absence of intervening factors.
4. Does not preclude a spurious relationship.
5. Must have an expected frequency of at least 5 in each cell.

6. Requires a large sample size, but if it is too large, x2 is not very
discriminating.

7. Assumes outcomes are independent and that each sample observation can
fall in only one category.

C. State your conclusions based on the tested relationship.

D.  Walk-Through should last no more than 15 minutes.

WALK-THROUGH I’

DATA SET
o
P Table 1. Race of Respondent
e L
; Regard for
3 Police White Black Totals
‘ High 80 25 105
Low 45 50 95
Totals 125 75 200
-§ Source: Paradise University, Criminal Justice
g Research Center, 1978,
E WORKSHEET
j A. State Nul1 Hypothesis:
N
R i i 7
: &ékw Hy: response independent of race
] ; Ha: response and race are dependent
| j B. Calculate Expected Values:
§ Ey = 105 (125) - g5 63
i , 200
g E, = 105 (75) - 39.38
j 200
; E; =95 (125) - 59.38
; 200
§ Eg =95 (75) - 35.63
] 200
; A
\\:X*':}) .

WALK-THROUGH I’

<

o



WORKSHEET (Continued) ‘ ; ; | ’ CHI SQUARE
« : -
C. Develop Worksheet and Calculate Values: ; ;i;» PURPOSE
2 2 : To ai s : , .
- - : give participants an opportunity to calculate and interpret a Chi
Cell Ob?ggved Exp?E§ed 0-E (0-E) (0-E) /E | Soutre statistig. p \ p
% INSTRUCTIONS
1 80 65.63 14.37 206 .50 3.15

You are to perform an analysis and interpretation of the results of a

_ . 5.25 3 survey of the State of Paradise residents using a Chi Square Test of
2 25 39.38 14.38 206 .78 { Independence. Include the following:

3 45 59.38 -14.38 206.78 3.48 §
4 50 35.63 14.37 206 .50 5.80

. A. Evaluate the null hypothesis that burglary crime trends are independent
! of the type of area.

B. State the null and the alternative hypotheses.

C. Determine the number of degrees of freedom for each table.

0. S((0-E)%/E) = ¥ = 17.68 D. Decide on a Tevel of significance.

o2 s
E. Determine Degrees of Freedom = (r-1)(c-1) =1 E. Calculate the X~ statistics.

Establish Rejection Region at .05 F. State your decision about H, and Ha, based on the X test.

2. 1t
F. Compare calculated and Table X ; interpret result.

gl

{ﬂ*" G. Write one or two sentences describing the results of your test on these
( data.

2
Table x = 3.84

Calculated XZ 17.68 INSTRUCTOR NOTES
alcula = .

A. Tell the participants to analyze the result of a survey of State of
Paradise residents using a Chi Square Test of Independence. Tell them
to perform the exercise following the steps outlined in the Worksheet.

B. Depending on time available, have participants work on either Part I or

;; ga¥tb%l of the problem; Part II has a3 X 3 Table while Part I is a 2 X
il able.

] )
|

L. The Exercise is to be done at the tables in groups.

BD. Schedule

WALK-THROUGH ‘I

1. Preparation 5 minutes
g 2. Activities + 30 minutes
(5 3. Debriefing 10 minutes
|
- |
| ()
C |
: . !
) 3
f V-14-1G

_ _ R
V-13-16G ol
g

. : i
8
T T e e e e TS e e o P00 T e oo 8 v s R e . S .
i B -

ity ‘.‘...@:ﬁ:?}i.;wf»mw_m;

EXERCISE #4



DEBRIEFING NOTES

A. Show the participants the corre 1SW
time on those which you and the facilitat

B. Have each group report how it described the results and comment upon the

reports. :

C. Point out that the Chi Square test is a method to be used along with

ct answers for each item, spending more
ors identified as problems.

percentaging a cross classification table.

V-15-1G

EXERCISE #4

RE—

DATA SET

Table 1. State Of Paradise

Burglary Crime Trends, by area, 1976 & 1977
AREA 1976 1977 Totals
Urban 2015 2563 4578
Suburban 819 710 1529
Rural 1050 805 1855
Totals 3884 4078 7962
Source: FBI, UCR, 1978

Table 2. State of Paradise

Victimization Survey Results, Burglary, 1977

How important

is burglary as

a prohlem? Urban Suburban Rural Totals
Very Important 356 52 28 436
Important 90 31 158 279
Not Important 52 50 62 164
Totals 498 133 248 879

Source: Paradise University, Survey Research Center, 1978.

A}

V-16-1G
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- — B
: | WORKSHEET (Continued)
 WORKSHEET C B. Part Two:
A. Part One: ' 2 Li:: 1. State Kull Hypotheses
@Zi: 1. State Null Hypotheses } Hy: attitude independent of area
.HO: crime trend is independent of area é Ha: they are dependent

Hy: they are dependent
2. Calculate expected values.

EXERCISE #4

2. Calculate Expected Values: ' Ey = (436) 5498) = 247 .02 Eg = (279) (248) = 78.72
Ey = 4578 §3884§ = 2233.23 Eq = 1529 §40782 = 783.13 3
' Eo = (436) ;133)~= 65.97 Ey = (164)8§398) = 92.91
: . 879
E) = 4578 §4078} = 2344.77 Es = 1855 §3884} = 904.90 |
| Ej = (436)8(2481*? 123.01 Eg = (164) §133) = 24.81
{ 79 879
E3 = 1529 (3884) = 745.87 Eg = 1855 94078 = 950.10 %
7962 u::i- | Eq = (279) (498) = 158.07 Eg = (164) (248) = 46.27
:tIZ % 879 879
. § Fr = =
3. Develop worksheet and calculate values. ; 5 (279)8§;33) 42.22
2 0-8)%/E | »
Cell 0 E 0-E (0-E) (0-E) / (Jﬁ) (‘ } 3. Develop worksheet and calculate values.
" ] ’
' 2
é{fl 1 2015 2233.23 -218.23 47624.33 21.33 (:_:) | cell 0 c 0-E (0-E) (O-E)Z/E
4 2563 " 2344.77 218.23 47624 .33 20.31 cnc: | t ' .
_ ¥ 1 356 247 .02 108.98 11876.64 48.08
3 819 745.87 73.13 5348.00 7.17 Ll 2 , e P 1307 J95 16 > 96
' : 3 28 123.01 -95.01 9026.90 - 73.38
4 710 783.13 -73.13 5348.00 6.83 :><: ; ; 4 90 158.07 -68.07 4633.52 29.31
’ d 5 31 42.22 -11.22 125.89 2.98
5 1050 904.90 145.1 21054.01 23.27 Lid ! 2 158 26 52 1958 6285 33 79°84
i 7 52 92.91 -40.91 1673.63 18.01
6 805 950.10 -145,1 21054.01 22.16 I 3 50 2481 25 19 634. 54 25 58
}g 9 62 46 .27 15.73 247 .43 5.35
4. Z((0-E)2/E) = x° = 101.07 | 2 2
. -E)¢/E) = x =10 g 4, 3((0-E) /E)= x = 285.50
5. Determine Degrees of Freedom = (r-1){c-1) = 2 _ ; 5. Determine Degrees of Freedom = (r-1)(c-1) = 4

Establish Rejection Regfon at .05 Establish Rejection Region at .05.

2
6. Compare calculated and Table X ; interpret result.

2
'gé 6. Compare calculated and Table X ; interpret result.
2 ;
{ Table X =5.99
. 2
> Calculated x = 101.07

==

2
Table x = 9.49

2
Calculated x = 285.49

AR S SR

‘
I et

e et i Y T T




7
MODULE 5: INFERENTIAL ME
MODULE 5: INFERENTIAL METHODS NOTES e ETHORS
C. Calculating r
ITI. CORRELATION COEFFICIENT e
A. Uses ﬂgjg -------------------------------
1. The correlation coefficient is a measure ; SHOW V.A. (5-6):
of association which describes the ; 3
degree to which one interval or ratio : r’r -\\
scale variable is related to another. FORMULA FOR PEARSON'S
2. Indicates the nature of strength of a a CORRELATION COEFFICIENT
relationship between two variables. ¢
3. Reflects the shape of a distribution. §
i
4, Correlation coefficient helps to § ‘
interpret scattergrams. | NEXY — (XX) (xY)
r-
B. Characteristics ’ | ‘
VNEX2 = (3X)? /NSY2 — (v
%
7 Whers: Y = Val i
SHOW V.A. (5-5): | 7% X 2 Values of ingopemaent soice

= o N = Number of observations )

4 ) | -

Characteristics of r
(’ ‘ EMPHASIZE (5-6):

g
( Example A y| Example B
Y

-+ No New Symbols or Notations

+ Order of Calculation

+ Does not Determine Cause/Effect

+ Correlation coefficient should not be

ExampleD v Example € { 60;er‘pr‘eted as g per‘centage’ i. e, .6 is not
0

Example C
l r-— + 5 . r -.5 r==0 ;

[}

>0

EMPHASIZE (5-5):
+ Correlation coefficient based on two sets of ¢
measures on the same unit of analysis.
+ Values of r range from +1 to -1.
+ A positive relationship means that the v
. measures vary directly. ( -y
g;W + A negative relationship means that the

measures vary inversely.

- o - - - o - o T = M 8 8 =S M e S e e . =R T — o o

V-20-1G
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MODULE _5:

INFERENTIAL METHODS

NOTES

D. Testing the Significance of r

B R e e R R

SHOW V.A. (5-7):

4 CRITICAL VALUES OF I )
Level of Significance
d.f.* .05 o]
3 .878 .959
4 811 917
5 754 874
6 707 834
7 .666 .798
8 632 765
9 .602 735
10 576 708
11 553 .684
12 .532 661
13 514 641
14 .497 .623
15 .482 .606
*d.f, - degrees of freedom = n-2
Source: Snedecor, George W. & Cochran, William G. Statistical Methods,
\ 6th Edition. University Press, 1974, p. §57. Ames, lowa: lowa State /

EMPHASIZE (5-7):

+ Test is for Hy: P =0
(rho) P = population r

+ If absolute value of r from a sample of size n
exceeds the table value for a specified a and
n-2 degrzes of freedom, the null hypothesis
may be rejected.

- -+ . — - - - " - o n " o _ Y e o

V-21-1G
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CORRELATION COEFFICIENT

(( }  purposE

To illustrate how to calculate and interpret a correlation coefficient.
Calculate the correlation coefficient for the murder rates in 1971 and

1974 for the ten southern cities in Table 1. Test the significance of r
and interpret the result.

INSTRUCTOR NOTES

A. Tell the participants to scan the data set with you.

B. Tell them to follow you on their worksheets as you explain how to
calculate a correlation coefficient.

[qp]

Emphasize the following:
1. Requires quantitative data.
2. Does not indicate intervening factors.
3. Does not preclude spurious relationships.

4. With small samples, a high correlation may result from an extreme pair
of values.

Low correlations do not necessarily indicate a nonlinear relationship;
there may be a curvilinear one.

6. The range of values must be large and should not be discontinuous.
7. Less reliable with values of r close to zero.

D. Walk-Through should last no more than 10 minutes.

V-22-1G
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j 3
DATA SET i i
3 %  WORKSHEET
- Table 1. Murder Rates for Thirty Cities from the North, % { - A. Calculate r
o South and West, 1971 and 1974 ‘ ; L
: e 1. Prepare Matrix
South 1971 1974 ? 2 2
I CITY X Y XY X Y
Atlanta, Ga. 20 21 v
Augusta, Ga. 22 17 1 20
Birmingham, Ala. 14 }8 | 4 2 00 Al
Charlotte, N.C. 25 ' 8 : 2 22
Corpus Christi, Tex. 13 14 - ! 374 hica 283
Dallas, Tex. 18 15 3 14 18 252 196 3
s 24
. 1 )
E?g;;g?,de’; 15 15 ~ 4 25 18 450 625 324
Washington, D.C. 11 13 :
Wichita Falls, Tex. 6 14 I : 5 13 14 182 169 196
North ; w 6 18 15 270 324 225
Albany, N.Y. 3 3 7 17 19 323
AtTantic City, N.J. 15 %5 :::) 289 3ol
Chicago, I11. 3 6 8 15 15 2
Detroit, Mich. 15 20 O 28 225 225
Grand Rapids, Mich. 3 4 9 11 13 143
(' g Lancaster, Pa. 2 1 m P 121 162
Madison, Wis. 2 2 ' b “3 10 6 14 84 36 196
— Pittsfield, Mass. 1 1 I 3 ik~“%
South Bend, Ind. 6 8 , Z 161 164 2723 2869 2750
Syracuse, N.Y. 4 4 '.— ;}
West ': i
Boise, Idaho 5 4 2. ( X)2 = 25921
Denver, Colo. 8 7 -.J 2
Fresno, Calif. 8 13 Y} = 26896
Honolulu, Hawaii 4 9 < ()
Kansas City, Mo. 13 12 3. . -
Sacramento, Calif. 6 7 ; . 2N XY ZQX)( Y; :
St. Louis, Mo. 15 14 _ ‘ ~
San Francisco, Calif. 8 ) 12 N X (%) NY (¥)
Seattle, Wash. 4 6
Vallejo, Calif. | 4 9 ro=_10 (2723) - (161)(164)
2 2
10(2869) - (1 -
*Rates represent the number of murders per 100,000 population rounded to ( : ) (161) 10(2750) - (164)
nearest whole number. r=.639

4 4, Tabler = ,632 (d.f. = n-2 =8, = .05)

Sources: Sourcebook, 19763 also, Mendenhall, Ott and Larson. Statistics
for the Social Sciences, 1975.

WALK-THROUGH *J’

S
HET iy R T
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CORRELATION COEFFICIENT

PURPOSE

To give the participants an opportunity to calculate and interpret a
correlation coefficient.

INSTRUCTIONS

A. Calculate and interpret the correlation coefficient between population
density and larceny offenses for 13 counties in Florida.

B. Determine the significance of r. (Refer to the V.A. 5-8 for critical
values of r.)

INSTRUCTOR NOTES

A. Reexamine the scattergram developed in Exercise 5 prior to having
participants begin calculation of the correlation coefficient. A copy

of the scattergram is provided in the Data Set.

Ask them to determine whether the correlation between larceny and
population density is significant. V.A. 5-8 contains critical values of
Note that in the worksheet Tarceny values have been recorded in

r.
hundreds to avoid the problem of calculator overflow.
C. Have them interpret their results.

D. Schedule:

EXERCISE #5

1. Preparation ( 5 min.)
2. Activity (25 min.)
(10 min.)

3. Debriefing

DEBRIEFING NOTES

A. Indicate the first step in conducting analysis of this data is to
calculate means and standard deviations for the two variables:

-- Population Density: X = 333; SD = 182

-~ Reported Larceny: Y = 11,690; SD = 7,315

The second step is to prepare a scattergram, which in this case is

provided in the scattergram exercise in Module 4.
= ,58.

C. The third step is to calculate the correlation coefficient, r
This 1is calculated with Y expressed in hundreds. In actual units
r = ,60. Thus, the error due to rounding = .02.

According to Table for Critical Values of r for a =.05 with n = 13, the

r value is .487. Therefore, the correlation coefficient is
We can conclude that there is a positive and moderate

significant.
relationship between population density and Tarceny in these 13 counties.

V-25-1G
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Go over the work
L sheet with the reqys
participants compare their Ca]cu]gg;gﬁg values worked oyt and have the

the problems.

Indicate the following:

To use r yg
You must have two variables that are at Teast inter 11
val level,

Assumes a linear relationship.,

Does not prove i
ot causality; on ic~ ISt
statistics suggect evidgﬁce. 1y Togic-=not statistics--provides proof

Larger the sample size, the more powerful p ig

V-26-16G
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DATA SET
Table 1. Reported Larceny by Population Density
Thirteen Florida Counties, 1977

POPULATION REPORTED

PER SQ. MILE LARCENY

COUNTY 7-1-77 OFFENSES

1. Alachua 146 5,740
2. Duval 748 21,645
3. Hillsborough 581 25,040
4. Orange 467 17,920
5. Polk 151 10,750
6. Leon 202 5,495
7. Volusia 206 11,700
8. Seminole 466 2,930
9. Escambia 345 10,215
10. Sarasota 291 5,840
11.  Brevard 252 9,085
12. Lee 220 4,775
13. Palm Beach 250 20,830

Source: FBI, UCR, 1978
V-27-1G
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(Y)
30,000
27,500
26,000
22,500
Reported 20.000
Larceny

Offenses 17,500

=

5 15,000

P

- 12,500
10,000
7,500
5,000
2,500

Reported Larceny by Population Density,

Thirteen Florida Counties, 1977 /

13 » 2e
4
7 @
5@ g e
1@
129
g8 e

50

Source: FBI, UCR, 1978

5
"

(X)
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Population Per Square Mile

EXERCISE #5
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WORKSHEET

A. Develop worksheet and calculate required values

COUNTY X Y XY X" Y2
{In hundreds)

1 146 57 8,322 21,316 3,249

2 748 217 162,316 559,504 47,089

3 ' éBi 250 145,250 337,561 62,500

4 467 179 83,593 218,089 32,041

5 151 108 16,308 22,801 11,664

6 202 55 11,110 40,804 3,025

7 206 117 24,102 42,436 13,689

(:~» 8 466 29 13,514 217,156 841

9 345 102 35,190 119,025 10,404

10 291 58 16,878 84,681 3,364

11 252 91 22,932 63,504 8,281

12 220 48 10,560 48,400 2,304

13 250 208 52,000 62,500 43,264

4,405 1,519 602,075 1,837,777 241,715

B. Substitute in formula
- NEXY - (SX)(=Y)
r = .
( V) - 207 Ynerd) - )

2

V-29-1G
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EXERCISE #5

C.

Test

r 553>r 457 =

13 (602,075) - (4405)(1519)

13\(3,837,777) _ (4405)2 Y13 (241,715) - (1519)
1135780
y 4487076 ‘1334934
1135780

(2118.272)(913.747)
= .58

Significance (d.f. = n-2 =11, a= .05, r = .553)

Significant relationship between reported

V-30-1G
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MODULE 5:

NOTES

IV. REGRESSION

A. Time Series Data

- e e e 0w e = e A S o . e RSy e T e e . . - v SR -

SHOW V.A. (5-8):

( HOMICIDE: FIVE-YEAR TREND FOR
CHAOS CITY, 1970-1975
60 r
50+~
L:,‘ 40
g wl,
20 +
10 i — J ] 1 )
1970 1971 1972 1973 1974 1975
\ Source: Hypothetical Data /

EMPHASIZE (5-8):

+ A planner may discover that the homicide rate
in Chaos City increased significantly in 1975,
a fact that might encourage consideration of a
range of programmatic responses.

+ A review of crime trends for the prior five
years might disclose that the homicide rate is
susceptible to large proportional
changes--both increases and decrsases.

+ The planner could then reasonably conclude
that the increases in 1975 do not represent a
fundamental shift.

Ee

MODULE 5: INFERENTIAL METHODS

NOTES

1. Short Time Series

SHOW V.A. (5-9):

K THREE YEAR TIME SERIES OF ANNUAL \
ROBBERY DATA, CHAOS CITY,
1971-1974

<
1

S ‘900 L (855)

3

2 L

[+]

T 700 | .

>

e o (710) (642)

2 500

4

I

g 300 .

& -

T 400 |
! | ) N
1972 1973 1974

Year

\ Source; Hypothetical Data /

EMPHASIZE (5-9):

+ Generally, one can make more accurate

forecasts on the basis of longer time series
than on the basis of shorter ones.

+ Shorter time series have a tendency to mask
irregular (anomalous) fluctuations.

+ For example, a three-year series of annual
robbery data might look 1ike that which
appears in V. A. 5-10.

+ Accuracy may decrease with shorter time series.

V-32-1G




MODULE 5: INFERENTIAI METHODS

2. Extended Time Series

_ SHOW V.A. (5-10):

( TEN YEAR TIME SERIES OF ANNUAL \
ROBBERY DATA, CHAOS CITY, 1965—-1974

y

900 l: (855)
700
500

300

Reported Frequency (Robbery)

100

| { I H { 1 | | |
1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Year

\\\_ Source: hypothetical data J
EMPHASIZE (5-10):

¢

+ A_]onger, ten-year series may reveal a very
different trend, as seen in V.A. 5-71.

+ {n qrder to minimize the error in prediction,
it is necessary to use as long a time series
as 1s available., However, length alone does
not assure accuracy.

e o e st v e o

oM VLA, (5-11):

NOTES

MODULE 5: INFERENTIAL METHODS

-y " v - - " - - - T, e B e e W e Ep e ME T e b e S et et et . W G G e S S M A

( Average Homicide Rates for

B -
o

Source: L y of {
Police Records in 23 American Cities, 1978,

Twenty-Three American Cities,
1860 - 1920

Ty A

=

Murder Rates Per 100 Thousand Population

=

M i A " % "
1860 1870 1280 1890 1800 1010 1820
Years

| Criminal Justice Archives, Based on Ofictal )

EMPHASIZE (5-11):

+ + Extended time series are subject to

(.

discontinuities or interruptions.

+ Note changing directions and magnitude of the
trendline and its relationship to major
events, e.g., World War I., Depression.

B. Visual Estimation of Regression Line.

1. Procedures.

)

a. The first step is to fit a straight
Tine through the time series which
minimizes the distance between the

data and the line.

b. Step two is to extend the line and
"read" the resulting point estimate of
a future value for the measure.

{f



MODULE 5: INFERENTIAL METHODS

NOTES

2. EXAMPLE:

SHOW V.A. (5-12):

r TIME SERIES OF ANNUAL FREQUENCY O

REPORTED BURGLARY FOR CHAOS CITY,
1964 - 1974 s

3000 \—

2800 |~

2600 [~

2400 [~
(2330}

2200 [~

2000 (2089)

1800 —

Reported Burglary

1600 |~

1400

1200 — (1269}

{1844)

(1532)
{1319) {1409)

{1295)

| | | | 1 L i L |

1000

1964 1965 1966 1967 1969 1969 1870 1971 {972 1973 1974

SATTLETEET Z:j’:‘;f T T L R T

\ Source: hypothelical dala

N

F

J

EMPHASIZE (5-12):

+ Data on reported annual incidents of burglary

in Chaos City.

+ Strong indication of constant increase in
incidents.

SO,

L Y -
y U S

MODULE 5: INFERENTIAL METHODS

_—..._-...._—--—_-.——-——_--_—-—-_-.-.—.._----.-__..-—--.__.._ )

SHOW V.A. (5-13):

\

Source: hypothetical data

ANNUAL FREQUENCY OF REPORTED
BURGLARY WITH VISUALLY ESTIMATED
REGRESSICON LINE FOR CHAOS CITY, 19641974
3000 [- (2350) {2260y

2600~ / predicted
/ frequency
2600 |- visually
(2528) estimated
o 2400 1~
—g, 2200 ~
m
g 2000 -
§ ool
14
1600 -
1400 (1:11_9) ,/”409,
1200 —(1255)’ n2es)
(1120}
1000 ! ! ! ] ! | I} L I i 1 }
1964 1965 1966 1967 1968 1969 1970 1971 1972 j973 1974. 1975 )

EMPHASIZE (5-13):

+ Line fitted to data.

+ Estimated prediction for 1975 is 2880 based on
Tine.

+ This is a crude point estimate; least-squares
regression defines the line algebraically,
consequently, with greater precision.

+ A rough estimation is difficult to make with
many scattered points.

+ Assumes all relevant factors will continue to
operate as in the past.

+ Precision generally decreases with shorter
time series and with highly fluctuating data.

+ This example assumes a straight line

(Tinear)

relationship.

Visually the data suggest an

exponential curve.
estimate a higher in

Consequently we might
¢idence of burglary than

2800.

....--.-._-._-—__-__-.—_...___-._..-.-._-._—-_--.-__—.._..-.-.._-..4
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MODULE 5: INFERENTIAL METHODS NOTES

NOTES

MODULE 5: INFERENTIAL METHODS

C. Least Squares Regression

3

©SsSHOW V.A. (5-15):

o
@/ 1. Purpose »

N

a. To aid in forecasting where there are
trends in time series data.

——— e am e

b. To measure "best fit" for an FORMULA FOR REGRESSloN COEFF|C|E~;S

estimating Tine. :

2. Procedure for algebraically determining
a straight line: , _ Step 1: B - NEXY ~ (2X) (E‘Y)
--------------------------------------------------- : NZX? — (2X)2
Step 2: _ 2Y - B3X
SHOW V.A. (5-14): _ P2 A=Y BIX
( : ) ] Step 3: Y = A + Bx
Slope and Y-intercept f
\ J
EMPHASIZE (5-15):
! (’W 3+ Band A can be algebraically determined
- A b o providing greater accuracy than a graphic
‘ estimation.

Y o '\\
>
=<
>
~<
@
[}
>
xJ%

ax
//////jﬁvl,,/" + Procedure involves three steps.
A (1) Determine' B = the slope.

(2) Determine A - the Y intercept.

(3) Using the derived equations, estimate a
predicted value of Y, given a value for X.)

_ J

;

j

!

i

i

f

{

!

|

EMPHASIZE (5-14): i
|

}

{

|

;

;

U SN e e e e e e o e e e e -
i e L

+ A is the Y-intercept. i

+ B is the slope.

+ Changing either the A or B, changes the line.

e ve e
- —— . — S mp T o A s A i = A . e - .

N
v i
i
| V-38-1G
, V-37-16 .




MODULE 5: INFERENTIAL METHODS NQTES 1 v . REGRESSION

3. Assessing the Utility and Accuracy of a ¥ i
Least Squares Prediction : ‘ig?i PURPOSE
-------------------------------------------------- 24 To give participants the opportunity to make projections using linear
' b regression.
i
SHOW V.A. (5-16): ~ . ‘ INSTRUCTIONS
™~ j i i isual timate 1978
( Confidence Intervals A gién%gg]%o;iggégg ?g?‘ éniogrg;l;s?d graph paper, visually estinate
™ for Predicted Value of Y ;
1 B. Using the formulas provided, calculate A and B, the regression
coefficients for these data.
soo0 4 P
1+ raditea Value , C. On the same piece of graph paper, draw the least squares regression

g o s’ line. locate the regression line by using the formula ¥ = A + Bx for at

e — ) least two data pairs.

g .

g D. Predict the 1978 and 1979 homicides using the regression model

S , calculated.

o | : ; INSTRUCTOR NOTES
L ; X 0 % . A. Explain the problem, Data Set, and use of Worksheet.
1965 1970 1975 1880 %1
vears | A B. Schedule:

VN

H
K Source;  Hypothetica! Data ) : : }

; { B

g L 1.

¢ .

. Preparation { 5 minutes)
(’:”~ EMPHASIZE (5-16): | |
N f ’ 2. Activity (30 minutes)
+ Confidence interval increases as estimate | i
moves farther from existing data. 3. Debriefing (10 minutes)
+ Widening interval indicates increased
likelihood of error in estimate.
+ Consequently, should not predict five years
ahead with five years of data.
+ Confidence interval about a point estimate
determined algebraically using a 't'
distribution.
j
!
b :
g { . ‘,
b 1 !

| | V-40-16G
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DATA SET

Table 1. Homicides in Chaos City, 1967 - 1977

Exercise #6

YEAR (X) HOMICIDES (Y)
1967 12
1968 13
1969 12
1970 14
1971 15
1972 18
1973 20
1974 25
1975 23
1976 25
1977 29

Source: FBI, UCR, 1978.

V-41-1G
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EXERCISE #6

PR

S i

R R TR T

B.

WORKSHEET
A.

Complete the following table.

X Y XY X
1 12 12 ]

2 13 26 4

3 12_ 36 9

4 14 56 16

5 15 75 25

6 18 108 36

7 20 140 49

8 25 _200 64

9 23 207 81

10 25 250 100

1 29 319 121

| S=66 206 1429 506

Calculate the slope (B)

B

1]

NEXY - EX)(2Y)

2 £
NEX - (ZX)Z

11(1429) - (66)(206)

11(506) - (66) 2

2123
1210

1.75

V-42-1G
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WORKSHEET Continued:

gif’ C. Calculate the Y intercept (A)

A Y - B(2X)

206 - 1.75(66)
11

x>
H]

A= 8.23
D. Substitute calculated values of A and B in equation.
= A + BX

A
y
¥ =8.23 + 1.75 X

E. Substitute two arbitrary values of x into the equation and plot the
o~ Tine.
A
'QZi 1. X Y
1 9.98

10  25.73

2. Now plot the line on graph paper.

V-43-1G

EXERCISE #6

A,

WORKSHEET Continued:

T SHOW ANSWER: (Answer 5-a)
- '
‘ (v)
s |
>
g
[T
3
Q2
: £
i (=]
., 5
Pt
é\L 2

Homicides, Chaos City,
With Projections to 1979

——

1967 - 77

T T

Source: Hypothetical Data

1. If 1978
1979

12
13

2. Y7g= 8.23 + 1.75 (12)
| Y78= 29 homicides
Y79= 8.23 + 1.75 (13)

@r :} Y79= 31 homicides

Year

F. Estimate 1979 predicted homicide rate:

V-44-1G

L4

67 68 69 70 71 72 73 74 75 76 77 78 79

1.2 34 5 6 7 8.9 10 11 12 13

(X)

EXERCISE #6



ey~

DEBRIEFING NOTES

2 A. Step-by-step, lead participants thrdugh the worksheet.
@{ii B. Compare visually estimated lines and the calculated regression lines.
1. Direction and Slope of Regression Line
2. Intercept and Predicted Value
C. Point out:

1. Assumption that all relevant factors will continue to operate as in
the past.

2. Accuracy decreases with shorter time series and highly fluctuating
data.

3. The conclusions are less reliable with Tower values of r.
Correlation coefficient equals .96.

4. Provides no information about variability by jtself.
5. Does not preclude spuriousness.
D. Least squares regression builds upon descriptive statistics (Y = 18.72

homicides, Sy = 6.03 homicides), the scattergram, and must be based or
a strong conceptual foundation as outlined in a problem specification.

V-45-1G

EXERCISE #6

SO —-

o

INTERPRETATION OF FINDINGS

PURPOSE

This exercise demonstrates the process of specifying a system problem
using the methods just discussed. It provides practice in interpreting the
statistics of Modules 3, 4 and 5.

The concern examined in the exercise is parolee recidivism, and
specifically the relationship, if any, between parolee recidivism and the
caseload of parcle officers in Chaos City. Provided are some of the measures
and related statistics needed to analyze the probiem.

INSTRUCTIONS

A. For the problem you are to:
1. Consider the underlying issues implicit or explicit in the concern
2. Become familiar with the particular data involved
3. Consider the validity and reliability of the measures

4. Consider the adequacy and Timitations of the statistical operations
performed

B. In the final product, for each question, you are to:

1. Interpret the statistics, stating their meaning and significance
2. Note the major possible Timitations on the interpretation
3. Outline other factors bearing on the interpretation

C. Questions to be answered:

1. Describe the trend in the number of parole recidivists during the past
five years.

2. What is the estimate of the parolee recidivism rate for 19787

3. What affect does the workload of parole officers have on the
recidivism rate?

4. If existing workloads (142 cases/officers in 1977) were reduced by 20%
what -affect would this have on recidivism rates?

5. 1Is the workload of parole officers related to the incidence of
technical violations by parolees?

V-46-1G
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BRIEFING NOTE

A. The exercise covers material presented in Modules 3, 4, 5 and 6.

B. The exercise deals with the measurement and examination of the
relationships between the system concepts.

C. Explain purpose of exercise as outlined above.

D. Exp;ain desired products as outlined in Activities Section of student
guide.

E. Walk-through the Data-Set--system and sub-system measures--indicating
which concept is being measured.

F. Point out the three "givens" of the problem (1) Questions, (2) Concepts
and Measures, and (3) Statistics. Indicate participants are to provide
interpretation.

G. Indicate the Exercise's schedule:

1. Briefing 10 min.
2. Activities 50 min.
3. Debriefing 20 min,
H. The first two questions may be done with participants interacting still

in the class, or it may be done by each group separately.

V-47-1G

EXERCISE #7

S = " o - . an - an &P o an - o
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SHOW V.A. (5-17)

-

Each Problem Provides
* Questions
» Concepts and Measures

* Statistics

You Provide:

* Answers

¢ Interpretations
» Limitations

* Other Factors

V-48-1G
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DATA SET
Table 1. Selected System Measures, Chaos City, 1973-1977
Parole Sub-system 1973 1974 1975 1976 1977
Indicators
A. Number of
Parolees
(1) District A 1160 1090 990 1064 1098
(2) District B 1248 1157 1093 1128 1202
(3) District C 1008 981 985 936 966
Total 3416 3228 3068 3128 3226
B. Parolees with
Technical Violations
(1) District A 358 360 314 295 351
(2) District B 220 195 200 | 189 210
(3) District C 446 413 391 411 378
Total 1024 968 914 895 939
C. Parolees with no |
Technical Violations
(1) District A 802 730 676 769 747
(2) District B 1028 962 884 939 992
(3) District C 562 568 594 525 588
Total 2392 2260 2154 2233 2327
D. County Caseload/
Officer
(1) District A 111 114 129 120 137
(2) District B 132 128 162 152 172
(3) District C 77 75 120 115 121
Average 107 106 136 127 142
E. Recidivism Rate
(number rearrested/100 parolees) 14.8 14.6 18.3 16,2 19.8

Source: Department of Corrections, State of Paradise, Chaos City Office, 1978.
V-49-1G

EXERCISE #7

DATA SET

- QUESTION #1: Describe the trend in the number of recidivists during the past

At

e 542, i
ittt b g et ki
. ¥ O 5%

B

t;:jf:w:;; ARSI L S T
-

PR Saamia

g : five years.
N
Table 2.
Number of Recidivists Per Year
700
M =639
600 N =561
N =506 N =506
500
ﬂ N =471
2
g 400 - |
@
k]
5 300
0
€
2
200
100
1973 1974 1975 1976 1977
B YEARS
< %‘2 Source: Chaos City Dept. of Corretions,
] 1978.
Table 3.
Number of Recidivists Per Year ’ |
700 |
600 | . (6;9)
(561
sm . L]
2 (506) = 446.9 + 30.1 (x)
:g 400 (4;1) r= .72
o
5
H] 300
S
z
200 |
100 |
1973 X
_ 1974 1975 1976
P (1) (2) (3) (4) 1?57)7

w YEARS

Source:' Chaqs City Dept. of Corrections

V-50-1G

EXERCISE #7



DATA SET

QUESTION #2:

Estimate the parolee recidivism rate for 1978.

Table 4,

Yearly Recidivism
25 (TY) Rate

P = 20.2
20 ,\
@
i
]
a
S 15 - LLJ
T = .
5 3 7p)
S o
T 2 —
o &
- Y = 13.26 + 1.16X =
-y i
LL
- r = .81 ><
5 i .
T r Y T T (X)
1973 1974 1975 1976 1977
Years
Source: Chaos City Dept.
of Corrections, 1978.
\ V-51-1IG
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DATA SET

QUESTION #3: Whay affect does the workTload of parole officers have on the
recidivism rate?

Table 5.

e e e
RESSEEEEIE. - ————

. Recidivism Rate Related
to Parole Officer Caseload

20

18

Recidivism Rate
(Number Re-arrested Per 100 Parolees)

16

14

105 110 115 120 125 130 136 140 145 160 155

Caseload Per Officer i

Source: Chaos City Dept. of ,
Corrections : \

V-52-16
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DATA SET

DATA SET ' aw  QUESTION #5: Is the workload of parole officers related to the incidence of
QUESTION #4: If existing workloads were reduced 20%, what affect would this i technical violations by parolees? ,
( have on recidivism? ¥ e Table 7
= Table 6. ; JNCIDENCE ©OF TECHNIQAL VIOLATIOMS
o bY PRRoLE OFFICER QASELOAD
' e — Low Med jum High \ Totals
. gs s i (70-109) (110-149) (150-189
Recidivism Rate Related
icer Caseload Parolees with 859+ 3273 608 4740
‘ to ParOIe Offlce Technical Violations ’ (76.0%) (30.6%) (17.8%) (29.4%)
Parolees with no 1130 7421 2815 11366
- I\ Technical Violations (24.0%) (69.4%) (82.2%) (70.6%)
O |
2 20
S 3+
e ;
a P Totals / 1989 10694 3423 16 106*
e 8 LL] /1 (100%) (100%) (100%)
e n -
- § 3 O a (\{\ } *Total from rows B and ,.é of Table 1 for all five years.
Z % : — |
{3& % “t’ **Cell counts determined by categorizing parolees by caseload for each
O © m district for each year.
T ¢ ;
x 16, | I I R
3 >< a. 2 ca]cu]ated/ = 412.76
§
£ L b. x2 (.05, 2df.) = 5.91
14

105 110 115 120 1256 130 135 140 145 150
Caseload Per Officer

Source: Chaos City Dept. of

Carrections

V-54-16G
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ey
P

H : WORKSHEET
WORKSHEET |
2. Limitations/Qua]ifications

A. Describe the trend in the number of parole recidivists during the past

A . " r
g five years. :
i

Answer/Interpretation

éff’ﬁ

Y
—

3. Other Factors

P S 8 S

Limitations/Qualifications

N
-

D. If existin work load
on recidiv?sm? S were reduced by 20%, what affect would this have

1. Answer/Interpretation

3. Other Factors

o A Ay g F e

i 2. Limitations/Qua]ifications

B. Estimate the parolee recidivism rate for 1978.

.(T~,’ 1. Answer/Interpretation

o 92,

N 3. Other Factors E"r

E. Is the workload i i Lu

2. Limitations/Qualifications VioTatiome Commigzegagglsagggégigs related to the incidence of technical :><:
1. Answer/Interpretation LL'

EXERCISE #7

3. Other Factors
j 2. Limitations/Qua]1fications

C. What affect does the caseload of parole officers have on the recidivism

rate? f
) ' 3. Other Factors

1. Answer/Interpretation §f
L)

AT

- O

C |
‘ I
;f
S

Yo V-56-16
V-55-1G : jfg ==




DEBRIEFING NOTES

DEBRIEFING MOTES

+  Limitations:

A. If the first two questions are done as an interactive Walk-Through, the ; : o
participants do not go to breakout rooms until Question 2 is completely i
debriefed and discussed. After Question 2 the groups go to separate s (1) Small data set
rooms to do the remaining questions. ; (2) Need to extend data base
red reak : (2) gake]x-section of most recent year
B. If all the questions are analyzed in the breakout rooms, they are b g evelop monthly data on recidiyi .
debriefed at the same time. g 5) Other variables 1divism for the period
C. Question 1 ; ------------------------------------------

Describe the trend in recidivism for parolees during the past five years? ) :
A SHOW_ANSWER (Answer 6-b):

- - - " . W . v e T . T Ty P o b G e D SaB S S Sk b d R S O P D G WE T D G A R S S8 WY TR G S Em WY M P S Y TR e A . S A W D A Y % .

7 ( Number of Recidivists Per Y \
x ear
SHOW ANSWER (Answer 6-a): ) _ { o v
a8 Number of Recidivists Per Year N\ oy 0 o
{66 f
500 . .
Ha . N=639 b L - (S08) Y = 446.9 + 30.1 (x)
600 N=>561 g 400 (4;1) r=.72
N =506 N =506 g 300
50 N=471 £
z

1973 1974 1975 1976 19
() @ (3 (4 (57)7

YEARS
\ Source: Chaos City Dept, of Corrections )

EMPHASIZE (Answer 6-b):

Number of Recidivists

1973° 1974 1975 1978 1977
YEARS -

Source: Chaos City Dépt. of Corretions, )
1978,

EXERCISE #7

+  Slight Upward Trand

EMPHASIZE (Answer 6-a): ; )
; + Only a Fair Fit of the Regression Line: r2 = .53

+  Estimate of Arnual Increase is 30 Recidivists

+ X = 536 Recidivists
+ s = 66 Recidivists T e e e e
+ Average Annual % Change = 7.2% in Recidivists g

+ Percent Change 1973 to 1977 is 26.3%

+ Number of Recidivists = Recidivism Rate X Number of Parolees.

SN S

G P,

V-58-1G
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DEBRIEFING NOTES

DEBRIEFING NOTES

D. Question #2 ) E. Question #3

What is the estimate of the parolee recidivism rate for 19787

- o - e . - . . S 0 A WD S - S 0 A D AW D e s S e e b Gy e S W U M mp UV A ek ap S e ey P NN AR mp G -

What effect does the caseload of parole officers have on the recidivism
rate for the city?

T e e e TR A G e e S AR T G AR G e . e e S M T e e e T Y e . . - e RO i W YR e . . - - = o o ol

SHOW ANSWER (Answer 6-c~)_;_____"~
( ) Yearly Recidivism

: E SHOW ANSWER (Answer 6-d):
~ | ( )

25 Rate , . - '
(  |Recidivism Rate Related A
PR § » Jto Parole Officer Caseload,
20 4 5
g 5
£S5 g 8% w)
£ 3 | ? 23
] p N | X ¢
=50 Y = 13.26 + 1.16X % 2 16
g 436 + .13X
z _ : Z
5 - r = .81 = 14 r = 963

(X

Ll T T Ll T
1973 1974 1975 1976 1977

Years

Source: Chaos City Dept.
\ of Corrections, 1978, y

EMPHASIZE (Answer 6-C):

105 110 115 120 125 130 135 140 145 150 155
P Caseload Per Officer

{ f ; \ Source: Chaos City Dept. of Corrections /

! EMPHASIZE (Answer 6-d):

+ Prediction equation Y = 13.26 + 1.16X

+ 1978 is 6th year, X =6 ; +  Describe X and Y X

Sx

123.6 Y = 1
16.5 Sy =

N o
W~

It

13.26 + 1.16 (6)

EXERCISE #7

)
% +  Strong relationship r = .963, Significant at .05

20.22 Recidivists

+ Regression line fits data very well

+  Decreasing confidence in estimate the farther the estimate is from the
actual data indicated by confidence interval + Indicates higher recidivism rates tend to be associated with higher
workToad
+ Only five data points : S

X + Caseload increase of 8, increases the recidivism rate by about 1
et e e et e e i e o e o e — ¥ person/100 parolees

@ + As workload (cases/officer) is reduced performance (recidivism) improves

+ Limitations:

' (1) Small data set, although line fits data well

(2) Caseload per officer and recidivism may be functions of other
AR variables

>  p S8 e T AR e - S A D S D T = M v G e e T A M M . 5 - -

V-59-16 3 V-60-1G
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DEBRIEFING NOTES e
‘ DEBRIEFING NOTES
F. Question #4 :

. G. uestion #5
If existing caseloads were reduced 20% what affect would this have on Q

recidivism

e
: A Is the caseload of parole officers related to the incidence of technical
— . parole violations?

 SHOW ANSWER (Answer 6-e): - i --------------------------------------------

/" |  Recidivism Rate Helated )
to Parole Officer Case.load !

SHOW ANSWER (Answer 6-f):

((INQIDENCE OF TACAMEN "

20

g
°
& >
£ VIOLATIONS GY PRAROLE oFFICER
o8 QNS ELoAD
c 5 18
e s AASE o6
2 g Low Medium High
T o 70-109 110-149 150-189
é. 5
2 16
] arolees with 859 3273 608 4740
g echnical Violations (76.0%) (30.6%) (17.8%) (29.4%})
z
14 ] Parolees with no 1130 7421 2815 11366
j [echnlcal Violations (24.0%) (69.4%) (82.2%) (70.6%)
s W
i 1989 10894 3423 16106*
{100%) (100%) {100%)

Source: Chaos City Dept. of Corrections,
1978.

i

“Total from Rows B and C of Table 1 for all (lve years

X? calculated. = 412.76
- X? .05, 2df, =5.99

. J

EMPHASIZE (Answer 6-f):

T 1;)5 110 115 150 125 130 135 140 145 150 1585
( Caseload Per Officer )
Source: Chaos City Dept. of Corrections

EMPHASIZE (Answer 6-e):

7(‘"».

+ Caceload in 1977 = 142

A
+ Prediction Equation Y = .436 + .13X

EXERCISE #7

+ There appears to be a significant, negative relationship between caseload
20% Reducti 113.6 size and the incidence of technical violation.
eduction: = ‘113.
If X = 113.6 T = 436 + .13 (113.6) = iS 2 Recidivists/100 ! +  Chi Square test of independence confirms a dependent classification.
parolees. +  Comparing results from Question #4 and Question #5:
. + Interpretation: ; 5 A decrease in caseload will decrease recidivism, but is likely to increase
” Change in Change in Change in Change in i | technical violations. A typical tradeoff for these types of problems.
ini i R 5 %grﬁg???ties Performance f + 76% of the parolees supervised on a low caseload had a technical violation
Administration esourcces p § while only 17.8% of the parolees supervised on a high caseload had
+  Limitation i technical violations.
imitations: ;
. | (1) Small data set, although line fits data we11_ .
(2) Other variables may be responsible for relationship .
(3) Projections outside range of data are suspect but not in this case
-
{

g - V-62-1G
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DEBRIEFING NOTES | |
L - ) ] ) ] | SHOW V.A. (5-18):
+ Validity questions: Are parolee technical violations a fair measure of ; — e
performance? Is caseload per officer an accurate measure of workload \ L T —
i.e., varying requirements of individual cases for supervision.) ‘ S i .
| . Module Five Chart:
+ Reliability questions: What changes over time occurred in counting ; Inferential Methods
caseloads and violations? 1
| .
""""""""""""""""""""""""""""""""""""""""""""""""""" Statistical Measures of oth Y X N
i Test Assogiati Neminal or es ~ Yes -
f [ Procedure ) Depeh'c?enc::% and O‘?AQQL?;’:"’ 2:r2 Cof:ot d
! 5 2 Table ere
; No Y NG
3
V. CONCLUSION § ,

. 5 Const BOTN®S Chi Square
Review the Module Chart and respond to ) | Essand 3 x? |
participant questions. Begin the Briefing | . ? Test
of Task #3 of the Major Exercise. A No

’ : Not
f Covered
| '
; Both
} Yes
.2}? H'Q{,‘?,”’s"’(',a",g Correlation
i & Varlg)bles Coefficlent
t v No
}‘ Not
i N Covered
i (( i ——
£, .
i - Make
§ Two V.arlable Yes gnttgr?l_tg’? olr Yes In Yes Visual
i {rediction \?g;f;"?,.%a p a Hrry Estimation
i No No No
i
i
?
. X ?{ Not Assume Yes S:ﬁifés
i
i 4 Covered Line?arlty Regression
5; ! No
i
Y Not
| Covered
ff’ Resuits
i
. ! <.
{ g 4 ‘ - ——

: ! Multi-

i variate ", YeS, Not
Problem Covered
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WORKSHOP ADVANCED CALCULATOR
WORK SHOP

Introduction to the Advanced Calculator

The purpose of this workshop is to introduce the use of an advanced hand
calculator as an exploratory and labor saving tool in the analysis process.
Specifically, this workshop covers basic operations, statistical operations

and the programming capability of the TI55 calculator.



WORKSHOP ADVANCED CALCULATOR
WORKSHOP ADVANCED CALCULATOR _ “ .
; { B. Parentheses and Fixed Decimal Control
I. BASIC OPERATIONS . 7““ . .
o> | b Calculate to three decimal places the following:
(i A. Arithmetic Operations e
(3X4) + (9% -2)
Calculate each of the following: ;. =
- i V(4 +2) X .5
1. 2930 + 5740 = {
2. 2930 - 5740 = PRESS DISPLAY | _ COMMENT
3. 2930 - 5740 = f 0
4. 2930 x 5740 = 2nd} | FIX 3 0.000 Fixes A1l Subsequent
2 i Results at 3 Decimal
5. 2930 = % ~ Places
6. /2930 = | ( 3 4 12.000 (3Xa) Displayed
]
PRESS DISPLAY COMFENT ! | 9 2 -6.000 Value of Numerator
0 Clears Machine ) El 4 2 6.000 (4+2) Displayed
2930 l+ ' 2930. Enter Data E D 5 3.000 (6X.5) Displayed
5740 [::] 8670. The Result of the .553 1.732 Value of Denominator
Addition L
ik = -3.464 The Result
C o O
. |
' 2930 [::] 2930. Enter Data I
5740 [=_] -2810. The result of “
Subtraction
CLR 0 ‘
2930 [=] 2930. Enter Data
5740 [= ] 0.510453 The Result of
Division
0
2930 | x 2930. Enter Data
5740 [= ] 16818200 The Result of
Multiplication
0 s,
2930 | X2 8584900. The Result of L
Squaring §~ €§j~%
P
CLR 0 -
2930 54.129474 The Resulting Square i
Root i
a -3-
e ©o L s »
v o C SNV o o ; “ - S So— —— . Y



WORKSHOP ADVANCED CALCULATOR

C. Percent Change

If the homicide rate in Chaos City in 1970 was 14 and the rate in 1977
was 29, what was the percent change in the

homicide rate?

PRESS DISPLAY COMMENT
[ cLR] 0
2nd 2 0.00 Set 2 Decimal Places
29 and| |ag 29.00 Enter Most Recent
Year First
14 [=] 107.14 Percent Change

D. Constants

The total number of robberies in 1977 for five cities in the State of
Paradise was 5130, 4920, 3170, 9200 and 4301. What was the average
monthly number of robberies in each city?

PRESS DISPLAY COMMENT
CLR
| ond 0 0 Rounds to Nearest
Integer
12 [¢] [2nd]  [const] 12 Divides Each
Subsequent Entry by
12
5130 [ = | 428. Average Monthly
Number of Robberies
in the Five Cities
4920 [ =] 410.
3170 [ =] 264.
9200 [ =] 767.
4301 [=1 358.

e g T R TR

g ¥ s 2

e e it i
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WORKSHOP ADVANCED CALCULATOR
IT. STATISTICAL OPERATIONS

T
i A. Mean and Standard Deviation
Descr?be the incidence of reported larcenies for the 13 Florida
counties presented in Table 1.
PRESS DISPLAY COMMENT
2nd 0 Clears Entire Machine
2ndf | FIx 0.00 Set Decimal to 2
Places
5740 z+ 1.00 Enter First Data
Point; Calculator
Counts and Displays
The Data Points
21645 S+ 2.00
25040 3.00
17920 4.00
10750 5.00
(\ | 5495 6.00
11700 3+ 7.00
2930 s+ 8.00
10215 9.00
5840 10.00
9085 11.00
47175 [5+] 12.00
20830 %+ 13.00
fond] [MEAN | 11689.62 Mean
| 2nd| | S DEV] 7314.83 Standard Deviation
RCL 5 151965.00 Total Number of
Larcenies
RCL 7 13.00 Number of Counties
(-
-5-



WORKSHOP ADVANCED CALCULATOR

TABLE 1. REPORTED LARCENY BY POPULATION DENSITY
@(?” FOR THIRTEEN FLORIDA COUNTIES, 1977
1

REPORTED

POPULATION LARCENY

COUNTY PER SQ. MILE OFFENSES
(X) (Y)

Alachua 146 5,740

Duval 748 21,645
Hillsborough 581 25,040

Orange 467 17,920

Polk 151 10,750

Leon 202 5,495

Volusia 206 11,700

Seminole 466 2,930

Escambia 345 10,215

(ﬂ. Sarasota 291 5,840
) Brevard 252 9,085
Lee 220 4,775

Palm Beach 250 20,830

Source: FBI, UCR, 1978
4
-6~
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WORKSHOP ADVANCED CALCULATOR

B. Linear Regression

Discuss the relationship between population density and reported

larcenies (See Table 1).

PRESS DISPLAY COMMENT
2nd| 1 cA 0
and| 1 FIx | 2 0.00
146 X5y
- 0.00 Enter Firs? X Value
0 ||§HI|
iy 1.00 Enter First Y Value
8 X5y 147 .00 Enter X,
“_fl?l_l? ___ - .. 5: 4: _________________ 2.00 Enter Y2
______ Continue for remaining data point;_-—----——--—--_-----_--—-__~-_—---—"—-
220 e e
X3y 253.00 Enter Xqip
4775 b3
12.00 Enter Y1,
25 =
0 221.00 Enter Xi3
20830
13.00 Enter Y13 (Last
- Data Point)
IIII lllllll
‘ MEAN 11689.62 Mean of Y
[x] [mnv] [2nd ] [mean ] 332.69 Mean of X
[2nd] |s. pEv
| | | 7314.83 Standard Deviation
of Y
. i d
[Inv] [2nd] [s, pev.] 182.32 Standard Deviation
: of X
2n CORR
0.60 Correlation
- Coefficient
n SLOPE
24 .24 Slope of Regression
Line
l2nd] | Intep | 3626.21

Y-Intercept of
Regression Line
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WORKSHOP ADVANCED CALCULATOR
WORKSHOP ADVANCED CALCULATOR ‘
| | i : TABLE 2. MURDERS IN CHAOS CITY, 1964 - 1977
C. Trend-Line Analysis i b
g&. Using the data in Table 2, predict the homicide rate in Chaos City for ; i HOMICIDE
- 1978 and 1980. In what year is the homicide rate Tikely to reach 1007 ; YEAR (X RATE (Y)
1967 12
PRESS DISPLAY COMMENT
1968 13
L2nd | {ca | 0
1969 12
2nd | {F1x| 4 0.0000
} 1970 14
1967 XY 0.0000 Enter First X; ) _
Value ; ' 1971 15
12 1.0000 Enter First Y 1972 18
Value
8 - 1973 20
13 2.0000 Enter Y,:
Calculator é 1974 25
Automatically b
Increases X Value by | 1975 23
One for Each Value g
Entered ; [ 1976 25
12 3.0000 | o 1977 29
( 14 4.0000 | PN
15 5.0000
‘ P Source: Hypothetical Data
18 6.0000 |
20 [E7] 7.0000 | |
25 8.0000
23 9.0000 ;
25 ( 10.0000
29 11.0000 1977 Y1q Value
2nd] |corr |{x2| .9298 Coefficient of ‘
Determination )
1978 b 29.2545 Homicide Rate
Estimate for 1978
1980 | 2nd ] Y1 32.7636 Homicide Rate
Estimate for 1980
({ 100 | 2nd |jx] 2018.3212 2018 Estimated Year G
e { 2nd] |sLopE] 1.7545 Slope
| 2nd| [1ntep ~3441.2365 Y-Intercept |
- -9-
~8- o -




WORK SHOP ADVANCED CALCULATOR
ITI. PROGRAMMING
f{F%
§£;¢/ A. Programming Keys
Develop a program to evaluate the regression equation:

Y = 1.7545 X - 3441

PRESS _ DISPLAY COMMENT

[2nd ] [ca] 0

nd | [F1x] 2 0.00

| 2nd | [Lr] 00 00 In Learn Mode

1.7545 | 07 00

=3 3341 [5] 1300

(7] [r5] ] &) 5 00

| 2nd | LLRN | 0 End of Program

Lend | [RsT ] 0.00 Reset to 0
| 1980 2nd R/S |- 32.91 Homicide Rate
(ﬁm Estimatgs for
e the Period 1980-

1985

1981 [ 2nd| | r/s 34.66

1982 | 2nd | | /S 36.42

1983 [ 2nd] [gr/s] 38.17

1984 | 2nd| | g/s 39.93

1985 [ 2nd] [Ry/s 41.68 \
C

-10-
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MODULE 6 : - OBJECTIVES - MODULE 6
DATA INTERPRETATION -- SYSTEM ‘ DATA INTERPRETATION - SYSTEM
. ) ; e 1. To describe criminal justice system problems
The purpose of Module 6 is to introduce system analysis aqd obta1n_ : using:
knowledge of the types of concepts and related measures used in analyzing the B
criminal justice system. : a. System Concepts
. , . [ b. Flow Charts
The instructor should define carefully, using appropriate examples and e c. Descriptive Methods
illustrations, the new concepts introduced in this module. The Walk-Through b
illustration of input-output flow analysis should be used to discuss the ; 2. Compare system measures using:
application of system concepts. 3
, : a. System Concepts
r b. Comparative Methods
- C. Input/Output Flow Analysis
P e
o4
! | S
|
j %&
I
/
iz
;; : \’a“.ﬂ"‘i
Lol
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SCHEDULE

DATA INTERPRETATION - SYSTEM

TIME ALLOCATION

e

TOPIC TIME PAGE
I. INTRODUCTION. ..veveeeeeseoaeoeoscocnscnsnsances 10 minutes Vi-4
A. What is a System....covevneennn 5 minutes VIi-4
B. What is the Criminal
Justice System....cvvevennecnesn 5 minutes VI-5
C. How can the Criminal
Justice System be Analyzed..... * VI-8
D, OvervieW,....eeeeeeeeoseonocans * VI-©
LI, FLOW CHARTS ..t vivieeereenennncnononsensssonnans 40 minutes VI-9
A, USES.euieivseeeecceessasessnssios 5 minutes VI-9
B, TYPESeeiviensvasensonosnsoanans 5 minutes VI-9
Walk-Through 'K' ..ieeeveevenns 30 minutes Vi-14
FLOW CHARTS
III., SYSTEM CONCEPTS....veerreiieveecsescncncnnannas 70 minutes VI-22
A, OVErVIEW. e evevrunnconssoesnsen * VI-22
B, Environment.....ccecevecnvvrans 5 minutes VI-22
C. Administration....ceeeeceeennces * VI-22
D. System Operations....ceeeeeee.s 25 minutes VI-22
WATK-THrOUGN 'L’ wveeevevncnenns 40 minutes VI-32
FLOW ANALYSIS
IV, CONCLUSION...veviirereoenosocenssesossnanecnnss 10 minutes VI-41
TOTAL TIME 120 minutes
* Less than 5 minutes
VI-3-1G
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MODULE ©: DATA INTERPRETATION -- SYSTEM

NOTES

I. INTRODUCTION

A. What is a System?

SHOW V.A. (6-1):

/

GENERAL SYSTEM MODEL

e T

Z

—> 1
D—Feedback—————-— ‘_J
«———Feedback.

—

-Entering Branch———» 7 —Terminating Branch (Exit}—»
—Prior Stage———— % ———————Next Stage——»

J

EMPHASIZE (6-1):

+ A system is "a regularly interacting or
interdependent group of items forming a
unified whole".

- Organizational and individual objectives.
- The environment and fixed constraints.

- Resources utilized.

- Components and activities.

- Performance measures.

- Administrationb

- Dynamic vs static character

- Input/output model.

+ The generalizable character of this model.

VI-4-1G




NOTES | MODULE 6: DATA INTERPRETATION -- SYSTEM NOTES
: RETATION -- SYSTEM : o
JODULE 6: DATA INTERPRE i 5. The components of the criminal justice
) "fitted" into most . system are interdependent. For example,
+ ggmiﬁgsgfthSe processes either at the "macro® ; - calls for service and the number of
e.g., criminal justice system level, or ‘ s pgr;onne] available influence the number
9., ! ‘ ispatches made. The number of
"micro" level, e.g., police department. 3. ispa : |
ispatches made, 1in turn, influences the
" ck" arrows are not connected: ’ N number of arrests that are made; and the
+ ﬁgngagfegzj be direct from a particular { number of arrests made in the law
rocess or stage or from some other system i : enforcement subsystem provides flow to
Eom onont : the judicial subsystem, influencing its
p ’ : workload. Judicial workload, in turn,
N } influences trial dates and consequently,
: trial times.
; iminal Justice System? |
B. What is the Crimin 6. One way of viewing the crimina] Justice
1. The criminal justice SysﬁE? is ? ‘ : system% gmphagiﬁjggtifs components, s
collection of agencies that perform a ; presented in Exhibit 1.
lex of operations. These i -
igggcggie:ogae organiged in a sequential i a. In Exhibit 1, law enforcement, courts
manner in response to the problems . and correctional agencies, their
created by the commission of criminal ! personnel and their facilities
el ‘ : interqc? in such a way that responses
: E? cr1m1na1]acts are made and case
- ust i i tablished.
2. The purpose of the criminal justice ! OWs es
is to deal with crime and : = , .
3%??g2u;§cy. Each component pursues | ; b.  The agencies, their personnel,
specific objectives which may or may not ; : facilities, equipment and budgets, as
be consistent with other components of ; ) e they respond to the offender and his
o : 0y acts, can be considered the primar
gz the system. f i A components of the criminal jgsticey
- the ; system.
= 3. In systems terms, the elements of
imi justice system are the offender ; ; . .
g:;m;gﬁlrJgﬁdividui]s who have been | : C. The primary inputs to the system are
arrested for the commission of cr121na1 | t the criminal acts.
i3 iusti encies an , .
a%t§, Crlglﬁﬁ;13u25&?§mggt and | d. The primary outputs are the offenders,
il | attad T e proane e 2018
4. External to the system are inputs such ‘ | individual through the system.
| ity attitudes toward crime, and ;-
azbﬁggmggi {apita expenditures for the | . The Tlegal code and statutes, which
griminal justice system, and related . define crime, and the criminal justice
comunity agencies, Internal inputs . agencies prov1de.the framework for the
include flows of offendegs oo ?Zedback ; ' delivery of criminal Justice services.
: i e or . ;
entering branch, prior stag f f. Suggest how the general system mode
The criminal justice syst%mdp;oducss a ! 53? 2eoglgﬁgeg ;qﬁqtvirtsa11y]gny
individuals directed toward a : ne on the Exhibit, and wou
f1ggd3fa;2d3xst disposition. This flow 8 substantially contribute to beginning
?g caused by the criminal acts committed [ to untangle the "dynamic"
and the calls for service they generate. i‘ characteristic of criminal Justice.
()
S

R VI-6-16
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MODULE 6: DATA INTERPRETATION -- SYSTEM NOTES

Exhibit 1. The Criminal Justice System ’ e C. How can the Criminal Justice System be

@/ Analyzed?

1. The logic and methods developed
throughout this course.

Crime Related
Callis for Service

Unfounded
: a. lIdentify and formulate system-specific

[ v problems.

— [ Unfoundea or g b. Identify and collect related system
P Unresolved : measures.

c. Analyze and interpret systems data.

Sent to Juvenile

Division 5 2. System Data includes the following:

a. Resource measures

b. Workload and output measures

‘ . c. Capability and capacity measures

C laints , : .
Filed (Aduits Presentment ? 'j d. Performance measures:

Prosecution

- Productivity
- - Efficiency

! A} ; ; ( . - Effectiveness

) N ! : .
s "\ | . ¥ .. . :
( Gharge; . | Preliminary Grand Jury { hnd e. Administrative measures
5 v Dropp: Hearing TN : b -

v 3] : : 3. Modules 3, 4 and 5 tools can be applied;
Information - True BIll ; new tools are also appropriate.

: , ‘ 4. System-Specific Tools to be discussed
Courts ' A Y : include:

Trial Pre-Trial .
” Diversion : a. Flow charts

Corrections A b. Input/output flow analysis
J auy Y- ' D. Overview of Module

Fine/Other

A ‘ | 1. The first section presents the use and
Probation  f—3d  Revocation Incarceration |4 : interpretation of flow charts.
Released

2. Walk-Through 'K' illustrates the
interpretation of flow charts.

Completed) , Revocation
Probation

3. The next section defines and illustrates
system concepts.

Parole

Released Completed
Parole

A A

4. This is followed by Walk-Through 'L'
which demonstrates how these concepts
can be measured and interpreted.

i .;?

VI-8-1G
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MODULE 6: DATA INTERPRETATION -- SYSTEM NOTES

II. FLOW CHARTS Exhibit 2. Operations Flow Chart,
‘ % Deployment Decision-Making System

Collect Arrest, Incident |

A. Uses of Flow Charts -
| and Intelligence Data |~
1. Aid to Reader or Audience
2. Concept development and problem _ ‘ s
clarification device ; R
a. Identify gaps in knowledge :
: y
b. Tighten logic Identify Patters
n

B. Types of Flow Charts

1. Process flow chart

Have No

Patterns Been
Identified?

Y

a. Physical flow of offenders from one
component to another 1is shown

b. Exhibit 1. provides an exampie i

2. Operations charts.

Crime
Analysis
Product

a. Shows essential operational aspects of t

the system
{fhb b. Exhibit 2 provides an example % (iw'\
g , | .
e c. Note that: & Perform A Tactlcal
. Analysis

- A rectangle should be used to
present an instruction or information | I

Prepare a Deployment
Plan

- A diamond-shape is used to indicate
decision points, or places where
choices must be made

Is

- Arrows indicate the direction of the
Planned Deploymenm

No

Consistent with
Tactical Needs

flow i

- Circles, ovals, or triangles :
indicate products or end points in b
the flow *

Patrol
Deployment

‘ - Tactical
W Response

Source: Chaos City Pollce Department, 1978,

VI-10-IG
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MODULE 6: DATA INTERPRETATION -~ SYSTEM | NOTES

Exhibit 3. Organizational Chart, Chaos City, Regional Planning Unit
3. Dependency Chains

i
é

a. Portrays a sequence of events

;

b. Dependence of various events and not Supervisory
flows is emphasized.

Chief Administrator Board

c. Examples of a dependency chain are the

time series charts presented in Module
3, and the PERT Chart to be discussed
in Module 8.

4. Organizational Patterns % Deputy

a. Exhibit 3 is an .organizational chart
for Chaos City's Regional Planning
Unit.

e £ A o PR o AR

b. Relationships and flows of authority
and responsibility in an organization

c. Generally, solid lines are used to

indicate authority and responsibility;
dotted 1ines are used to indicate
"confer and advise"

Chief of Chief of Chief of
Planning Processing Evaluation

5. Convergence/diveragence flow charts |

A e i 1

Q(j> a. A flow of offenders may diverge or | ? S
L. converge leading to one or several | :
outcomes. This is the principle of a 3 |
disposition tree.

b. Disposition trees are a type of widely

used flow chart in criminal justice Planner Statistician Evaluator

c. See Exhikit 4 for an example of a

disposition tree.

d. The use and interpretation of various

types of disposition trees is covered
in the next section.

Planner Programmer Evaluator

TN 1. b i A o

o | ~‘;I {f% é Source: Chaos City, Regional Planning Unit, 1977.

Voo
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N
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Exhibit 4. Divergence Flow Chart :
Assault Arrests (Juveniles Only) Chaos City, 1977 . , FLOW CHARTS
e
$
- PURPQSE
Juveniles To illustrate the construction, uses, and interpretation of flow charts
Arrested _ with related summary tabulations of offender flows.
318 ‘
| INSTRUCTOR NOTES
A. Go over the structure and design of a disposition tree (V.A. 6-3).
' : B. Interpret the disposition with input percentages (V.A. 6-4).
Referred To Not Referred To | ; ‘
Court by DA Court by DA § C. Interpret the disposition tree with decision point percentages (V.A.
138 180 . 6-5).
X D. Interpret the disposition tree with elapsed time (V.A. 6-6).

E. The time available for this walk-through is 30 minutes.

F. Following are four flow charts and three exhibits. The exhibits present
] : two of the flow charts in summary tabulations. The final exhibit, which
? : concludes the Walk-Through, compares the uses of transaction data as
presented in the disposition trees, and summary tabulations.

Lecture &
Release
35

Informal Petition Diversion
Adjustment Filed 1in by Probation
13 115 10

=
()

Case Sustained Victim Refuseg f
Dismissed Petition To Prosecute
52 63 \ 62
DA Refuses To
Probation Commitment Prosecute
42 21 42

Referred To
- Qther Agency
41

Source: From Exercise #1

i-13-18 CE VI-14-16
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DATA SET/WORKSHEET

A. Disposition Tree

. - . - — 5 - L T T . M > " W S A = T e WP MR M G D S R R e R M G - -

SHOW V.A. (6-2):

e h,.

-

STATE OF PARADISE
FELONY
ARRESTS
Police . Prosecutor
I 4
Rel d Warrants Complaint
and Indictments Regquested
{To Lower and Superlor Court)
Insutl V Y Fi rlth Onlwr Com{:hlm Mlsdov'nnnor Follon
ted ictim urther F
I"Esv‘;c'i';ﬁ?: ! Bxonera Retuses Investigation Denied %zmg;l:: (To g.‘:."ﬂ:m
To Prosecute Sourt) Coury
1 1 1 1 1 1
Interest Victim Witnesses  llegal Other
L:?k L:ck of Refuses Unavailable Search
Corpus  Probable  Justice to
Cause Prosecuts J

EMPHASIZE (6-2):

+ The structure and design of the

+ Try to anticipate offender flows with participants.

o - - o . = —n e = R R G = e A T G A e P e Em st
- . . s S o S " o e e - an - o = e -

tree. This tree presents the flow of
offenders in the State of Paradise for the year 13877.

VI-15-1G

WALK-THROUGH ‘K’

|
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DATA SET/WORKSHEET (Continued)

P B. Disposition tree with input percentages.

SHOW V.A, (6-3):

4 —

T

DISPOSITION TREE
FELONY COUNT
(with Input Percentages)
STATE OF PARADISE

FELONY
ARRESTS
174,000
{100%)
Police | Prosecutor
i 1
Reteased Court Cc;;'ﬂllnl
14800 Warrants ussted
{8.5%) and indictments 200
13000 (84.0%)
7.5%)
lnwl’lclanl Elovla!od Vlc!lm Other Compleint Misdemsanor Felony
Evidence 1700 Refuses 4900 Danied Complaint Complaint
4500 1.0%) to (2.8%) 45000
{2.5%) Pm%ute (25.9%) (39.1%) {19.1%)

7
21%)

\_ Y,
/ EMPHASIZE (6-3):
e’

+ Point out that each 1imb of the tree represents part of the total. A major
finding of this particular tree is that felony complaints only account for
19.1% of all felony arrests and that 8.5% of all those arrested are released.

--—-—_—---—-_u_——-—_.—_—-...-_——_——--.—_.-—__——-_--_-——-—----——---—-_———----_---—--—

1. Table 1 presents a different perspective on the data in V.A. 6-4.

2. Note that (1) data presented are for a single county and not for an
entire state; §2) the county data have been subdivided by arresting
agencies; and (3) since Agency A accounts for nearly 63% of all
dispositions the last column has been added to isolate the remainder

of the agencies.

3. Inspection of the table indicates that D & E are similar in
performance. This is verified by calculating an r = .94, Comparing
Agency A with County Less A results in an r = .66 indicating Tess
similar performance between A and other agencies. Also note that
Agency A, while high on law enforcement releases and complaints
denied, is quite Tow on percent convictions.

VI-16-1G



Table 1.

Disposition of Felony Arrests
Comparison of State and County Agencies

(With Input Percentages)

9I-LT-IA

COUNTY

ARRESTING AGENCIES COUNTY

STATEWIDE CHAOS ’ * LESS
(56 COUNTIES) COUNTY AGENCY AGENCY AGENCY AGENCY AGENCY AGENCY AGENCY

A B C D E F A
Total felony arrests dispositions 174,069 19,698 12,351 3,793 1,326 684 506 1,038 7,347
Not convicted - number 89,820 11,684 7,622 2,211 676 330 246 599 4,062
- (% total) (51.6) (59.3) (61.7) (58.3) (51.0) (48.3) (48.6) (57.7) (55.3)
e Law enforcement releases 8.5 13.9 0.7 8.6 7.3 6.7 5.3 2.6
e Complaints denied 25.9 13.1 11.0 18.0 17.0 14.8 8.7 11.4
o Lower court 14.4 32.1 24.4 44.3 22.9 22.5 24.9 43.2 35.9
o Superior court 4.0 .2 2.3 2.3 1.5 1.5 2.2 0.5 2.3
Convicted - number 84,249 8,014 4,729 1,582 650 354 260 439 3,285
- {% total) (47.2) (40.7) (38.2) (41.7) (49.0) (51.7) (51.3) (42.4) (54.7)
e Lower court 28.0 24.6 27.1 35.0 33.7 28.0 33.3 30.8
L e Superior court 19.2 16.1 14.6 14.0 18.0 23.3 9.1 17.0

Source: 'Chaos County, 1977.
.94
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DATA SET/WORKSHEET (Continued)

‘C*v C. Disposition tree with decision points.

SHOW V.A. (6-4)

- SRR

DISPOSITION TREE
FELONY COUNT
(with Decision Point Percentages)
STATE OF PARADISE
! 1977
FELONY ARRESTS
174,000
{100%)
Police T Prosecutor
Rele!!sed Co'url ' Complaint
14800 Warrants Reguested
(8.5%) and Indictments 136.200
13000 (84.0%)
(7.5%) ,
| | 1 | | | }
Insufficlent Exonerated  Victim Other Complaint Misdemeanor Felon‘/
Evidence 1700 Refuses 4900 Denied Complaint . Compiaint
4500 {11.5%) to (33.1%) 45,000 68, 33,200
{30.4%) Prosecute {30.8%) (46.5%) (22.7%)
3700
(25.0%) )

.
(/fd? EMPHASIZE (6-4):

+ Note how this format focuses attention on specific components of the
decision, e.g., indicates the consequences of certain decisions made by the
prosecutor.

+ When compared to the input percentage table, this chart indicates that, of
the cases handled by the prosecutor, the felony complaint problem is more of
a problem than was indicated by input percentages alone.

+ This format also emphasizes the relative importance of insufficient evidence
as a reason for police release.

- Cmm e e e w4 h e e e ..--.......-...--.--..-._-...—_-_—_.—_.--—_.._-___.-_q_-._—_-_—_———--

1. Table 2 presents the county level data on Law Enforcement releases.

2. Note in Agency B and E the comparatively high percentage of exonerated
arrestees. Agency A is much different from the remainder of county

(r = ,51).

3. When law enforcement releases are compared with total ar@est
disposition A = 20% versus B = less than 1% and a statewjde average of
8.5% (from Table 1). -

e
L4
~
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Table 2. Disposition Of Felony Arrests/Comparison
of County Agencies (With Decision Point Percentages)
Chaos County - 1977
SELECTED COUNTY
ARRESTING AGENCIES COUNTY
DISPOSITION CHAOS LESS
COUNTY
AGENCY AGENCY AGENCY AGENCY AGENCY AGENCY AGENCY
A B C D E F A
Total felony arrest dispositions. . 19,698 12,351 3,793 1,326 684 506 1,038 7,347
Law enforcement releases. . . . . . . 2,757 3,482 27 114 50 34 32 257
e Insufficient evidence . . . . . . 76.4 22.2 32.5 5.9 0.0 35.4
e Exonerated. . .. . . . . 0. . 0.8 0.3 7.4 4.4 0.0 8.0 (::::) 4.3
e Victim refuses to prosecute . . . 12.6 12.3 7.4 20.2 "16.0 2.9 28.1 14.3
¢ Further investigation . . .. . . 3.7 3.5 3.7 9.6 6.0 0.0 40.6 W 5.8
e Unspecified, other. . . . . . .. 6.5 2.0 33.3 22.0 0.0 40.0

Source: Chaos County, 1977.

|
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DATA SET/WORKSHEET (Continued)

DATA SET/WORKSHEET (Continued)

D. Disposition tree with elapsed times. ) .
, : : Table 3. Uses Of Transaction Statistics/Disposition Trees

—--.—_—_...____..-...._._..—__..._..__—..___-_-n—_——___...-...-..._—_—_--_-—_—_----_-..—---—--_-...—

SHOW V.A. (6-5):

- _ ? .

DISPOSITION TREE
FELONY Cgl%N'l' ) , SUMMARY
(with Elapse ime ‘v .
STATE OFgl_;;\RADISE ~ \! * Traces the flow of offenders through the criminal justice system.
1 :::: ; N : ‘
{ Aids in developing explanati ot i
FELONY ARRESTS - ~ where back1ogspocgur.p tions of the observed characterijstics of
Police Prosecutor .
Sy 3?*%% ::I:: * Permits measurement of the recirculation of offenders.
1.5 equeste:
— | . ' . sf ' <:::) * Helps in performing input-output analysis.
nsufficien xon‘eraled Victim Other Comptaint Misd Felon
IEVI;,;:?nicelE ’;‘:‘?.',‘%iiia'é’ 0 Deniod ~Complaint  Complaint * Helps in monitoring the system.
! .0 >
EMPHASIZE (6-5): 0 | Ty LIMITS OF SUMMARY TABULATIONS
+ This format present for each limb, average elapsed time from point of arrest I ‘ , x P
; Can not be used to identify the impact of system chan
v ges.

* Can not be used to elaborate the process or "dynamic" aspects of the

to each specific type of disposition.
| criminal justice system.

+ Time is measured in days and includes weekends.

+ As a standard, you may consider any elapsed time of more than 4 1/2 days a
tor releases and insufficient evidence stand

‘serious problem. Thus prosecu

i
out as issues warranting further investigation. —-I

Limits and uses of transaction data and summary tabulations. Table 3

E.
conc ludes the Walk-Through.

WALK-THROUGH K’
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MODULE 6: DATA INTERPRETATION -- SYSTEM

NOTES

III.

SYSTEM CONCEPTS

This section is to be presented in the
manner of a group discussion with the
instructor initiating the presentation of
each concept and with subsequent group
additions and expansions of definitions
and examples. The instructor should
provide an appropriate illustration for
each concept.

Overview of System Concepts

Administration and environment are
difficult concepts to measure,

Yet system operations is critically
influenced by and influences both.

The following discussion will first
consider definitions of: 1) the .
environment and 2) administration.. Next
will be a discussion of eight system
operations concepts. Finally there is a
comprehensive illustration of how these
concepts can be applied to system
problems. .

Environment

Refer to Exhibit 5, define the concept,
and discuss how it may be applied.

Administration

Refer to Exhibit 6 and discuss the
definition, examples and applications.

Systems Operations

Exhibits 6 through 13 present concepts of
systems operations. Each of the following
concepts should be defined and described
in general about application:

- Resources (Exhibit 7)

- Workload (Exhibit 8)

- Productivity (Exhibit 9)

- Efficiency (Exhibit 10)

- Effectiveness (Exhibit 11)

- Capability (Exhibit 12)

- Summary of Concepts (Exhibit 13)
VI-22-1G
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Exhibit 5. Environment

CONCEPTUAL DEFINITION:
Externg! Inf]uences.on the criminal justice system. Measures of crime and
community characteristics which affect and are affected by the criminal
Justice system.
II. EXAMPLES:
Community Characteristics Crime Characteristics
PopuTlation Type
Population Change Volume
Population Density ; Rate
Percent B1ack'Popu1ation Offender Characteristics
Percent Juvenile Population Victim Characteristics
Percent Households Receiving Crime Characteristics
Aid to Families with h
Dependent Children
Unemployment Rate
Juvenile Population
Attitudinal Measures
(\“ ITI. DISCUSSION:

- The environment.p1aces constraints on the range and type of system
responses to crime:

--Defines the overall mission of the system

--Changes in public attitudes toward offenders
example: ‘“punishment" vs. "rehabilitation"

- The environment provides external inputs to the system which
impacts system and agency administration.

\ VI-23-1G -
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Exhibit 6. Administration

CONCEPTUAL DEFINITION:

Organization, management and operations of the crimina1_3uiggﬁeaz%stem,
components and agencies. Measures of management, organiza
operational characteristics of an agency.

EXAMPLES:

- Agency Goals and Objectives

- Agency Policies and Procedures

- Agency Organization

- Personnel Ski1l and Training Level

DISCUSSION:

Administrative decision-making can critically influence system

operations by changing:
agd the organization and procedures used.

. . d
Environment, administration and system operation are interdependent an
interactive.

VI-24-1G

goals and standards; resources and work]oads;’

Exhibit 7. Rescurces

I. VARIABLE DEFINITION:

Means available to process workload through the criminal Justice system or

its components.
I1. MEASURES RELATED TO:
Budgets, personnel, equipment and facilities.

Measures of:

é' Police Prosecutors Courts
? Officers Attorneys Judges
| Weapons Clerks Courtrooms
Vehicles Office Equipment Clerks
Office Time Equipment
] Equipment
Budget Time
Budget
Budget
: _ Time

ITT. DISCUSSION

When measuring resource levels, distinguish between:

Capital expenditures and operating expenditures

Fixed costs and variable costs

Direct and indirect costs

VI-25-1G

Corrections
Officers
Institutions
Equipment
Budget

Time

- Staff resources (clerks, etc.) and operational resources (detectives)
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Exhibit 8. AWOrk1oad/Output

VARIABLE DEFINITION:

Work to be processed through the criminal justice system or its components
within a specific time period.

MEASURES RELATED TO:

Type, amount and importance of work to be processed in a specified period
of time.

Measures of (weekly):

Police Prosecutor/Courts Corrections
Calls for Service Cases Pre-Sentence

Investigations
Arrests Hearings

Probationers
Criminal Filings Supervised
Investigations

Parolees
Court Appearances Supervised

Inmates

Supervised

DISCUSSION

Generally, workload measures cannot be directly compared between system
components since the measures vary between agencies.

A related concept is "output" which can be defined as the nymber of
workload units which are processed/produced at the end of a specified
time period.

Output measures are stated in the past tense while workload measures are
stated in the future tense. For example, a workload measure for the
court is "cases to be tried next week;" restated as an output
measure--"cases tried last week."

VI-26-1G
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Exhibit 9. Productivity

VARIABLE DEFINITION:

The amount of work that can be produced/processed with specified resources

in a given period of time.
IT PRODUCTIVITY DERIVED BY:

Comparing workload (or output) and resource measures over a specified
period of time. Productivity is usually expressed as a rate,

P =

W_or 0
R R
P = Productivity Measure
, W = Workload Measure
? R = Resource Measure
‘ 0 = Output Measure
[
I
q-
; VI-27-1G
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Exhibit 11. Effectiveness

I. VARIABLE DEFINITION:

Exhibit 10. Efficiency - -
I. VARIABLE DEFINITION , N Generally, the extent to which the system (or its components) achieves or
: 1 & exceeds its goals and objectives.
Generally, the ratio of workload to output. Efficiency measures are L
usually expressed as a percentage or as a percent change and in n II. EFFECTIVENESS DERIVED BY:
directional or comparative terms, i.e., more, less, the same. ;
. Comparing planned output (or a standard) to the output achieved. Measures

IT. EFFICIENCY DERIVED BY: of effectiveness are usually expressed as rates or percentages.
Ef = Output
PTanned Output {or Standard)

Comparing workload and output between comparable components, e.g.,
prosecutor offices around the state, or across time, e.g., week to week.

E =0 : Ef = Effectiveness
W |
E = Efficiency i ITI. DISCUSSION:
0 = Output SRR
W = Workload ) Effectiveness measures are often difficult to estimate since goals and
f o objectives are often qualitative and not amenable to quantification.

ITI. DISCUSSION

A. Efficiency and productivity need to be clearly distinguished by
emphasizing the use of resources in deriving measures of productivity.

B. Efficiency measures invite simplistic comparisons subject to ; P
significant measurement error. ¢ g 3
|
|
. [
L
S
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Exhibit 12. Capability

I. VARIABLE DEFINITION:
The expected level of output for the system (or a component) at a planned
or standard level of productivity w1th a specified amount of resources in
a given time period.
IT. CAPABILITY DERIVED BY:
Calculating the products of a specified productivity objective or standard
and resources.
C = R X Ps
C = Capability measure
R = Resource measure
PS = Productivity standard or objective
III. CAPACITY

A. A related variable is “"capacity" which is defined as the potential
output of the system (or a component) when productivity is maximized
with a specified level of resources in a given time period,

Cap = R X P*
Cap = Capacity
R = Resource
P*¥* = Maximum Productivity

VI-30-1G
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_ Exhibit 13. Summary of System Concepts and Variab]es

ENVIRONMENT:
What factors outside the system affect the system?
ADMINISTRATION: |

How is the work to be organized and managed? What are the objectives and
standards? '

. SYSTEM OPERATIONS:

A. Resources: What is available to work with?

B. Workload: What is to be done?

C. Performance: What are the results?
1. Output: What has been done?
2. Productivity: How costly in resources are the system results?
3. Efficiency: How much of the work to be done is done?

4. Effectiveness: How does the result compare to goals, standards,
objectives or estimates?

D. Capability/Capacity: How much work can be done in a specified time
with given resources?
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FLOW ANALYSIS

PURPOSE

i i i lysis and
This Walk-Through illustrates 1nput/qutput flow ana
clarifies the system concept definitions. It also demonstrates the
relationships between system concepts; demonstrates how to measure
and interpret the system operation concepts.

INSTRUCTOR NOTES
A. In introducing the Walk-Through,..cover the following:

1. This is an example of input/output analysis utilizipg system
concepts and measures.

ifi is i -- thod and
. Specifically, this is a court examp le--the same me d
‘ pgocedure czu1d be applied to other components of the criminal

justice system.
B. Examine Table 1 - Input/Output Flow Model
1. Describe system model
a. Input-workload

o b. Process-court trials

d. Feedback-backlog

Output-final dispositions

2. Point out concerns about:

a. backlog
b. low number of convictions

3. Walk-Through will analyze backlog problem and assess strategies
to reduce court backlog

C. Measuring System Concepts (Section A-E of Data Set and Worksheet)

1. Analysis of problem (backlog) will be accomplished using system
concepts and their related measures.

VI-32-1G
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INSTRUCTOR NOTES (Continued)

2. Point out that the critical resources are time and judges for the
backlog probliem.

3. Discuss each measure in the data set (Sections A - E) referring to the
flow model (Table 1) when appropriate.

4. In discussion, reiterate concept definitions relating them to
measures: emphasize the derived nature of most of the measures.

5. Indicate that productivity, efficiency and effectivenass are three
different measures of performance.

6. Key formulas and calculations should be placed on newsprint or on
overheads to help participants expedite and maintain the continuity of
the walk-through.

D. Analyzing System Data (Sections F-J of Data Set and Worksheet)

1. State problem in system terms, for example, convert more workload to
outputs, try more cases. There are two extreme strategies

2. Strategy #1 - if productivity is fixed, then resources must be
increased:

a. To deal with backlog, judge resources must be increased.
b. Strategy implies an increase in court budget and capacity.

Strategy #2 - if resources are fixed, then productivity must be
increased to take care of backlog problem.

a. This strategy requires that actual productivity must be increased.

b. Use of productivity objectives or standards are an impprtant aspect
to this strategy. :

c. This strategy implies cases must be tried in less time - which has
implications for the quality of justice and fairness of the process.

d. Key to this analysis is making participants aware of how the
concepts help to structure the problem and how many system pro&lems
invggve difficult tradeoffs--in this case between resources and
equity.

4. Explain Table 2 to participants and discuss the tradeoffs made in
determining an appropriate mix of strategies.

E. Time available for this Walk-Through is 40 minutes.

VI-33-1G
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Table 1. Input/Output Flow Model

Inputs Process Outputs
Arrests Convicted
¥ 22,000 14,000
Total Workload New Trials Acquitted
30,000* Total Qutput
1,000 400 20,000
Dismissed
Previous Backlog snggge
7,000 ’
New Backlog
10,000

Feedback

*All measures are “cases”

WALK-THROUGH ‘L’
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DATA SET/WORKSHEET

P A. Resources

@: .15 Judges

1,600 Hours/Judge/Year
24,000 Judge/Hours/Year
$6.5 Million Budgeted

$6.0 Million Expended

WMo

B. Workload/Output
1. Workload is 30,000 Cases/Year
2.- Qutput is 20,000 Cases/Year

C. Productivity
1. Based on Workload Measures
a. 2,000 cases per judge per year required to meet existing workload

Pi= _g_ = 30,000 Cases/Year = 2,000 Cases/Judge Year

15 "Judges

b. 1.25 judge hours per case required to meet existing workload

2 Po= R = 24,000 Judge-Hours/Year = .8 Judge-Hours/Case
} "W 30,000 Cases/Year (48 minutes)

2. Based on Output Measures
a. 1,333 Cases/Judge were tried last year.

20,000 Cases = 1,333 Cases/Judge

T5 Judges

P3= 0 =
K

b. $300 per Trial

Pg=R =$6.0 Million = $300/Case
N

’ ases

c. 1.2 Judge-Hours per Case (72 minutes)

Pg= R = 24,000 Judge-Hours/Case = 1.2 Judge-Hours/Case
"0 70,000 Cases/Vear :

VI-35-1G
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D. Efficiency

e 1. Based on Time Series Comparison
oo .
Vx,) Year 72 73 74 76 77
WorkTload 28,000 28,500 28,200 29,100 30,000
Output 15,000 14,000 15,050 16,000 20,000
a. Ey7 = 66.6% = Output = 20,000 X 3100
Work Toad 306,000
E7o0 = 53.54 = OQutput = 15,000 X 100
Worﬁioaa 28,000

b. 66.6 =~ 53.5 24.5% improvement in percentage of cases processed
53.5 in the past five years.

2. Based on inter-agency comparison

Chaos

Court State Mean*
Workload 30,000 13,000
( IR Output 20,000 11,000
k 4 :

*Based on calculated mean workload and output of 15 crimipal courts in
the State of Paradise during 1977 (excluding Chaos City)

a. Echaos = ggt?gg = 20,000 = 66.6%
Estate = ggt?gz = 11,000 - 84.6%
b. E = 6.6 - 84.6 = -21.3%

84.6
Chaos' Trial Court in 1977 processed 21.3% less of its workload than
did the other 15 trial courts in the State.
E. Effectiveness

1. Based on an objective of processing 24,000 cases, the court was 83.3%
effective:

E¢ = 20,000 Cases (Output) X 100 = 83.3%

24,000 Cases (PTanned Output)

.
SER
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Based on an objective of not increasing the backlog of 7,000 cases, ? ' .. .
theecoﬁrtawas 22.8% ineffective: J J | o H. Determining Resource Requirements Based on Fixed Performance Standards

e = Output (Later Périod) - Output (Earlier Period) X 100 . P 1. The number of Judge-Hours required to meet existing workload is 36,000

PTanned UUtput Z o Judge-Hours.
e W
Ef = ]0,000 Case Back]og - 7,000 Case Back]og X 100 Rl = Workload = 30,000 Cases = 36,000 JUdgE"HOUY'S
/7,000 Case BackTog vS 1.2 Judge-Hours/Case
Er = 42.8% ’ % 2. The total number of judges required to meet existing workload assuming
: ' ; ' a productivity standard of 1,600 Hours/Judge/Years is 22.5 Judges.,
Capability : i
; Ro = Ry = 36,000 Judge-Hours = 22.5 Judges

Assuming a productivity standard-of 1,800 Cases/Judge/Year one measure

of the court's capability would be 27,000 Cases/Year. Ps 1,600 Judge-Hours/Judge

3. Therefore, 7.5 additional Judges are required to meet the existing

Cqi = S = 1 =
1=R X P 15 judges X 1,800 Cases/Judge 27,000 Cases workToad.

g R et e o

Assumi oductivity standard of $275/Case, a second measure of ) . . i
c§3$t1ggpgb?;1ty-wouldybe 23,636 cases. " 4. This requires a resource increase of 50% in the number of judges.

C2 =R X PS = $6,500,000 X $275/Case = 23,636 Cases Ry = R (Required) - R (Existing) X 100

R (Existing)

o, e e i, 2135

Assuming a productivity standard of 1 Judge-Hour/Case, a third measyre
of capability would be 24,000 cases.

R3 22.5 - 15 X 100 = 50%
ge2 2 15

C3 =R X PS = 24,000 Judge-Hours X 1 Judge-Hour/Case =
24,000 Cases

Capacity ( " . - .. .
Qk’", I. Determining Productivity Objectives Assuming Fixed Resources

The minimum case cost during 1977 was determined to be $210 and this
figure is assumed to be a reasonable indicator of maximum productivity.
Assuming a maximum productivity of $210 per case, 30,952 cases could be

processed.

To process the existing workload each Judge would need tp process
2,000 cases.

PS = W = 30,000 Cases = 2,000 Cases/Judge
T5 Judges

CAP =R X P* = $6,500,000 X $210/Case = 20,952 Cases
2. A similar productivity objective would be 48 Judge-Minutes per case.

Ps = = 1,600 Judge-Hours = 48 Judge-Minutes/Case

R
W 2,000 Casés

3. This represents over a 50% increase in productivity required to meet
the existing workload.

WALK-THROUGH ‘L’
WALK-THROUGH ‘L’

gg P-PS X 100 = 75-48 X 100 = 56.25%

8
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Comparative Analysis of Two Strategies for Reducing Court Backiog

Strategy 1--increase number of judges (increase resources)
e-Hours per case and resources are

If productivity remains 1.2 Judg
backlog will be reduced to zero.

increased to 22.5 judges, the court
Strategy 2--reduce average time per case (increase productivity)
5 judges and productivity is increased to 48

If resources remain at 1
court backlog will be reduced to zero.

Judge-Minutes per case,

f these two strategies. The

The following table allows comparison 0
t backlogs at varying levels of

numbers inside the table represent cour
court productivity and resource.

VI-39-1G
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DATA SET/WORKSHEET (Continued)

Table 2. Comparing Changes in Resources and Productivity
Productivity
. Resour
(Judge-Minutes/Case) (Numbe&eof Judges)
15 17 19 21 23
72 10, 000* 7,333* 4,666 2,000 0
62 6,774 3,677 580 0 0
52 2,308 0 0 0 0
42 0 0 0 0 0
* Existing Backlog = Workload - (Ry X R2) B
P

10,000 cases = 30,000 cases - (15 judges X 96,000 Judge-Minutes/Year)

72 Judge-Minutes/Case

** Estimated Backiog = Workload - (Ry X Rp)

P

given 17 Judges and 72 Judge-Minutes/Case =
7 Judges X 96,000 Judge-Minutes/Year)
72 Judge-Minutes/Case

Estimated Backlog (
30,000 Cases =~ (1

Estimated Backlog = 7,333 Cases

VI-40-1G
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V. CONCLUSION

SHOW V.A. (6-6):
Review. the Module Chart.

=
O
1
IU)

¢

Module Six Chart:

P Data interpretation System
Indicate Module 6 - Systems Methods

develops the use of descriptive,

comparative and inferential methods on
system's problems.

System Need

Pr)cl)mem Picture of Yes Flow
? System Charts
] ?

Write
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— ]
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System yiou
F

Concepts Ané?)gis

Results
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MODULE 7
PRESENTATION OF FINDINGS

This module suggests methods of making effective presentations both
written and orally before an audience. Although the Tecture is relatively
brief, its importance cannot be stressed enough since all the products of
analysis are useless if they are not persuasively presented to the proper
individuals and organizations. :

The lesson is divided into three segments: an introduction which includes
a technical check1ist of the major topics necessary for sound analysis; a
discussion of the importance of understanding the roles, motivations, and
purposes of the various actors, including the analyst, in crimina] justice
decision-making; and finally, a list of guidelines for making strgnger
presentations.

This module should last no longer than 80 minutes. The instryctor should
take care throughout the presentation to provide guidance to participants for
their presentations required in the Major Exercise. Following this module
participants will have an opportunity to complete their problem statements and
prepare their presentations which will take place on Friday morning.

OBJECTIVES - MODULE 7
PRESENTATION OF FINDINGS

1. To develop a sound perspective on criminal
justice problems using:

a. Knowledge about the roles of principal
participants and concerned parties

b. Audience information.

2. To develop a complete and effective presentation
by:

a. Using presentation guidelines.

b. Following an analysis report format.

c. Using appropriate briefing materials and
taking care to develop an effective
presentation manner.

d. Recognizing the interdependence of technical

preparation and proper perspectives in
making presentations that influence decisions.

VII-1-IG



SCHEDULE
: PRESENTATION OF FINDINGS
@7; TIME ALLOCATION
TOPIC TIME PAGE
I. CONSIDERATIONS IN PREPARING PRESENTATIONS 5 minutes VII-3
A. Preparation.......ccveeeennen * VII-3
B. Responsibilities...ceevevecas * VII-3
C. CautionS..eeeeeeveevoacennans * VII-3
D. ObjectiveSeeeeeeeenesoannnans * VIIi-4
E. Technical Checklist.......... * VII-5
IT1. ACHIEVING PERSPECTIVE....evevertoescvoncsnnns 10 minutes VII-6
A. Role/PoliticianS..ceeeveesass * VII-7
B. Role/CitizenS..eeeeessnnsenns * VII-8
C. Role/Administrators.....c.eeve * VII-g
D. Role/Analyst...covcvinienenns * VII-10
TII. GUIDELINES FOR EFFECTIVE PRESENTATIONS...... 10 minutes VII-10
A, USES.eieeeenenreensnsonsannns * VII-J10
B. GuUidelineS.eeeeeeeeeseeosnnas * VII-11
C. Clarification/Interpretation.* VII-12
D. Contrasts/Comparisons........ * VII-14
E. Illustrations/Examples....... * VII-14
- F. Important Terms.............. * VII-16
(:‘ ! IV. PREPARING A WRITTEN REPORT..evevveeecenennnn 10 minutes VII-16
" A, Format..eeeeeeiveveceoonnsanens * VII-16
B, GUIOES:eereeneeeenonasacensos * VII-16
C. Organization......ccoveeuvnen * VIIi-18
Y. CONDUCTING A BRIEFING...veevevevesvsvonnnes 10 minutes VII-19
A. Briefing Materials........... * VII-19
B, Manner...ioeeeeeeevstneronnas * VII-19
VI, Walk-Through "™™M' ... iiiuiiiiiireinnerncennns 40 minutes VII-21
CONDUCTING A
PRESENTATION
VII. CONCLUSION....veeevunrenenecaanesscasonanes 5 minutes VII-23
TOTAL TIME 90 minutes
* Less than 5 minutes
VII-2-1G
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

I.  CONSIDERATIONS IN PREPARING PRESENTATIONS

A.  Preparation

i

1. When presentations are not properly
prepa?ed, essential facts and messages
are either destroyed or Tost.

2. Presentation should be considered a

"selling of products", not just a
"oroblem statement."

B. Responsibiiities

1. Ana]yst or presenter must be certain the
1nf0(mat1on is transmitted clearly, and
succinctly.

2. It shou]d also be in a form that is
meaningful to the audience/reader.

C. Cautions

1. Qecause of brief audience interest span,
if a presentation is rambling or

confusing, most of the audience will
"turn off."

(, S 2. With rare exceptions most of the
problems that fall on the analyst's desk

are not purely "criminal justice" in
nature.

3. Rather, they are complex issues that
touch and concern many other things:

a. Other "systems"

o

Other "problems"

O

Other people

VII-3-1G




MODULE 7: PRESENTATION OF FINDINGS NOTES

NOTES

MODULE 7: PRESENTATION OF FINDINGS 7
: f . E. Technical Checklist.

D. Presentation Objectives
NN,

( 1. Develop in your problem statements a
= sense of the "larger picture," -- the
| SHOW V.A. (7-1):

concerns of your audience.

The problem or issue should be separated
into two essential parts:
Technical Checklist

a. The nature of the issue.
§ v Is there a well-stated conceptual foundation
for the problem statement?

b. Authority of the audience.
v Have the critical hypotheses been selected?

3. The presentation should answer the
following questions:

Why 1is the problem impeortant?

v Are the variables and measures reliable and
valid?

a.
b. What areas can the decision-makers
effectively devote their attention to? v Are the statistical techniques used
appropriately?
4. Efforts need to be expended to overcome ,
the major barriers to effective ‘, 2 v Are the data used effectively and interpreted
presentations: ; correctly?
a. Inadequate data/information. | g \__ W,
2 . :
(jm i b. TInadequate tools. | (( | EMPHASIZE (7-1):
: f - + Conceptual foundation i ' 1
- . imitati time. | . undation is the first buildin
¢. Limitations of time 5 block of a well-stated problem. ]
{ (1) Clarity

(2) Directly related to audience's concern(s)

d. Staff skills.
5. "Refinement" should be considered as a
+ The hypotheses should directly relate to
concepts and should exhibit the

continuous process; however, the reality
of today's world is that frequently _ j
| characteristics identified in Module 1:

public decisions are rarely based on any
sophisticated "analysis" but rather on :
. {
other things: i (1) Measurable
| (2) Accurate
i (3) Testable
| (4) Importance

a. Conventional wisdom.

s

b. Distorted and/or untested
data/information.

i

{/&\é
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MODULE 7: PRESENTATION OF FINDINGS
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+ The measures selected should be:

(1) Reliahle

(2) Valid

(3) Carefully qualified in terms of
definitions and potential sources of
measurement error.

+ The statistics used should be:

(1) Correctly Selected
(2) Properly Interpreted
(3) Useful to Reader/Audience

+ The final problem statement should meet all
the above, as well as covering the problem
statement characteristics--magnitude, spatial
aspect of the problem, etc., (See Module 1).

o D e oas e o et s . A > ek tve e e m o s Gt e = A e e o e S e e et o

II. ACHIEVING PERSPECTIVE

If all the aspects of the technical checklist
are complete and well-done, only 1/2 the
analyst's job 1is done.

VII-6-1G
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

A. Role of Elected Politicians

SHOW V.A. (7-2):

e D

THE ROLE BEHAVIOR
OF ELECTED POLITICIANS

* Pragmatic, not ideological

o Committed to election and reelection

° Avoid, ameliorate, or resolve conflict by:
- anticipating reactions
- manipulating symbols
- simplifying issues
- personalizing and particularizing issues
- promising solutions for the insoluble

N /

EMPHASIZE (7-2):

+ Politicians tend to have a practical
orientation.

+ They work under a crisis mandate often.

+ Emphasis from the analyst's perspective must
be to communicate influence.

VII-7-1G
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MODULE 7: PRESENTATION OF FINDINGS NOTES
- C. Role Behavior of Administrators
B. Role Behavior of Private Citizens. : C
. : : W _________________________________________________ i
-------------------------------------------------- SHOW V.A. (7-4);
SHOW V.A. (7-3): 4 ™
/ I ROLE BEHAVIOR OF
CRIMINAL JUSTICE
| ADMINISTRATORS
ROLE BEHAVIOR OF PRIVATE CITIZENS
8 ® Accountable for programs.,
@ Delegate authority.
* Increased Costs X @ Protect turf.
e Impact on Community : ® Not rewarded for efficiency.
« Response to Concerns {Real and/or Imagined) 3 ® Get it in writing.
* BN y
| ( Y EMPHASIZE (7-4):

EMPHASIZE (7-3): , + égggggagrative Accountability for Funds and

+ Interest groups form in response to concerns.

+ Need for Delegating Authority

+ Analyst needs to be sensitive to perceptions,
+ Lack of Incentives for Efficiency

and not just facts. :
+ Problem statement should be prepared with cost . + Problem statements should reflect attention to
and impact criteria explicit, : programmatic aspectg of the concern.
; Attention must be given to the measures most
t amenable to interventions.

+ Methods of Communicating Concern

a. Letters to Editor/Politicians

b. Public Hearings

A

c. Other Less Formal Methods

S iy b i e
v B ¥

VII-9-1G

VII-8-1IG - - o .

SR e




C

MODULE 7: PRESENTATION OF FINDINGS

NOTES

D. Role of Analyst

__________________________________________________

SHOW V.A.( 7-5):

4 N
OPTIMAL ROLE BEHAVIOR

OF ANALYST

» Objective
¢ Realistic
e Flexible
e Sensitive
— Politics
— Emotional Issues
e Future Oriented
N J

EMPHASIZE (7-5):

+ Need for care and attention to detail, e.g.,
edit fully--numbers, writing, labels.

+ Must anticipate and be proactive -- a "probtem
seeker" as well as responsive to circumstances.

I1I. GUIDELINES FOR EFFECTIVE PRESENTATIONS
A. Uses

1. Guidelines can serve as an instrument to
minimize major mistakes.

2. Improved presentations can be an
effective medium for communication
between the analyst and decision-maker.

VII-10-1IG
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B. Guidelines

SHOW V.A. (7-6):

PRESENTATION GUIDELINES

1. Emphasize Priority Message

2. Clarify and Interpret Finding by

e Using Contrasts and Comparisons
® Using lllustrations and Examples

3. Anticipate Questions, Problems, Assumptions
Your Audience

4. Use Terms important to the Audience

~ B

- /

EMPHASIZE (7-6):

+ Stick to priority message. An analyst simply
cannot hope to impart all the information
collected and interpreted. Rather the analyst
should select and develop those priority
messages which are of major importance to the
decision-maker. He should include the minor
issues in his references which may be part of
the supportive materials.

+ Decision-makers have limited time to devote to
the task of listening to staff reports and
studies, regardless of the critical nature of
the problem and painstaking analysis.

+ If the analyst doesn't maximize this .
opportunity, it will leave the audience with a

blurred impression or, even worse, outright
incorrect impressions.
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" MODULE 7: PRESENTATION OF FINDINGS

NOTES.

C. Clarification and Interpretation

1. The audience should be aware at the end
of a presentation what the problem
actually means to them.

2. If, through research, the analyst is
reasonably informed as to the audience's
level of awareness, the presented

materials should have some context that
will reinforce both interest and memory.

3. Avoid over-interpreting the data.

4, Avoid, as well, too much data.

VII-12-1G
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

r SR

Yesterday - Today - Tomorrow
200
150 -
Crime
Frequency
100
50 -

Yesterday Today Tomorrow
Years

& Source: Hypothetical Data J

EMPHASIZE (7-7):

.
QLJ ) *+ Problem statements should provide, if
! possible, a sense of the past, present, and
future.

(1) What is the history of the problem?
(2) What is the current problem?

(3) What might be the result of inaction?

VII-13-1IG




MODULE 7: PRESENTATION OF FINDINGS

NOTES

D. Use Contrasts and Comparisons

1. Reinforce the context of the
presentation, by comparing the problem
with knowledge the audience already has.

2. This consideration is particularly
important when the messages are new and
innovative.

i 3. Comparison also helps the audience more
clearly envision the possible effects or

g results.

E. Use Illustrations and Examples

SHOW V.A. (7-8):

PERCENT OF TOTAL CRIME
1977

~

CRIME X 2%?&2%

OTHER CRIME

Source: Hypothetical Data

EMPHASIZE (7-8):

+ Make the message convincing by stressing
pertinent facts.

+ Hold attention and focus it.
+ Avoid tangled logic.

+ Use contrasts, comparisons, and analogies.

VII-14-1G

( CRIME X AS A ™\
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NOTES

+ Use illustrations the audience knows, e.g.,
time, neighborhoods. Most people tend to
remember better when ideas are transmitted hy
picture or example.

+ Illustrations are particularly suitable to the
criminal justice field where the data Tend
themselves to charts, graphs, and diagrams.

+ Anticipate Questions and Issues

SHOW V.A. (7-9):

4 ™

ANTICIPATE QUESTIONS AND ISSUES

* ldentify Assumptions
* Develop Awareness
° Establish Credibility

* Prepare for Presentation

— J

EMPHASIZE (7-9):

+ Make explicit the assumptions of your
presentation.

+ Brainstorm the problem/presentation with
others to develop an awareness of what the
weak points are and where to anticipate
questions.

+ If a question is beyond available information,

don't deceive your audience. To do so and be
caught can ruin an analyst's credibility.
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

+ Rehearsal and editing should be from the
audience and reader's perspectives.

+ Plan responses to anticipate questions.

- - - s - " P - s o o v e g e M Se s A b S} A Y s b v Gen e e o e w ua e

Iv.

A.

Use Terms Important to the Audience.

1. While the technical language is helpful
if the group can use it, it is not if
there are no technically trained people.

2. Conversely, if the audience has
technical knowledge, then technical
terms should be used appropriately.

3. Audiences and decision-makers resent
efforts at being manipulated or
patronized.

PREPARING A WRITTEN REPORT

Note: This information should be oriented
toward assisting participants in preparing
the required portfolio for the Major
Exercise.

Format
1. Avoid Major Omissions
2. Logical Organization is Vital

3. Consistency of Form, as well as Content,
js Essential

a. Constant Revision and Editing
b. Familiarity with the Report
4. Writing must be Clear and to the Point

5. Report should Highlight the Priority
Message(s)

B. Guides for use of quantitative data and
statistics in written reports:

1. Purpose of data in a report must be
clearly understood by the writer and the

reader.

VII-16-1G
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

2.

d.

b.

Data are useful in focusing attention.

Can be used to build confidence in the
conclusions.

Data should be integrated into the
narrative.

Use Proper Labels

Proper interpretation of the data
requires a narrative for every table,
ghart, or graph used. Don't Jleave the
interpretation of a table, chart, or
graph up to the reader.

Data should support the text, not
challenge it.

Selection of data should be made on the
basis of its relevancy, clarity,
validity, reliability, and assistance to
the reader in understanding the problem.
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

C. Report Organization

SHOW V.A. (7-10):

REPORT ORGANIZATION

1.0  Crime and/or Criminal Justice System Problem(s)
— concerns
— issues
— concepts/definitions
2.0 Analysis Methods
— hypotheses
— measurement of variables
— data collection instruments and procedures
— statistical methods used to interpret data
3.0 Findings
— resuits
— Interpretation
— conclusions
— recommendations

4.0 Appendices )

Qj . EMPHASIZE (7-10):

+ Data reporting should not:

(1) Mask Message
(2) Scare Reader

+ Tables and charts, unless used rigorously and
sparingly, can be negative symbols.

+ The report should be consistent with the logic
of the charts. '

+ Exhibit 1, Module 1 provides a concrete
example of this organization and should be
referred to.

VII-18-1G
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MODULE 7: PRESENTATION OF FINDINGS

NOTES

V. CONDUCTING A BRIEFING

A.

-
.

Briefing Materials

Use of flipcharts, overheads, slides or
other visual aids can be effective if
clear, neat and informative.

Be sure that the visual aid is relevant
to your priority message(s).

Be sure that the visual aid does not
lead to questions for which you have no
answers, e.g., know your data source's
assumption behind the visual aid.

Avoid excessive visual aids. This can
detract from and confuse your messageg.

Prepare a summary to distribute which
succinctly covers the content of your
briefing.

Manner of Presentation

Clearly specify individual
responsibilities in a briefing, e.q.,
one person will cover statistical
issues, another will treat the issue of
audience perspective.

Speak to your audience, be direct, and
know your own material.

Face your audience and locate your
yisual aids in a manner so that they are
easily read.

Avoid "loaded" words and negative
symbols.

Be responsive to audience reactions and
questions.
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. ¢ NDINGS *
____________________________ ; — CONDUCTING A PRESENTATION
--------------------- ¥ /J!:~
0o}
N
SHOW V.A. (7-11): % PURPOSE :
“\ This Walk-Through simulates the presentation task of the Major Exercise and
2 the conduct of any formal briefing. The focus of the presentation is an
oral hriefing, based on the written problem statement concerning auto thefts
BRIEE'NG GUIDELINES 1 in Chaos City, to the Criminal Justice Supervisory Board of Chaos City.
INSTRUCTOR NOTES
I
« Roles 5 A. Using the scoring sheet of the Major Exercise, Task #6, evaluate with
« Directness influence : : the participants the auto theft probiem statement.
; | -Clarit_y - on
Summary + %ﬁ?g * * Consistency Decision-Makers / B. Either prepare a brief 10 minute oral presentation (with supporting
:ngﬁgz"p | V.A.'s) or, if available, show the video cassette recording of this
Elements ‘ I‘ briefing.
; C. Have participants evaluate this briefing, again using the scoring sheet.
!
; D. Summarize this review of both the problem statement and briefing with
,/ } participants.
f E. le:
. ; Schedule
EMPHASIZE (7-T1): i ™ Preparation 5 minutes
- e i + senting a report, | {jw J Review Problem Statement 15 minutes
{( | " umership meags ?gagewczgpgziib1e fgr the | - Review Oral Briefing 15 minutes
L t2§t§2§1g§tii o ; Debriefing & minutes
- c . b
+ Physical nlement refers to the location of the i

analyst in relation to the audience--can they ?
see and hear you? l

L R R e ]
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ITI. WALK-THROUGH 'M' WORKSHEET MODULE 7: PRESENTATION OF FINDINGS NOTES
CRITIQUE FORM é < VI. CONCLUSION
’ s A. Finding Balance in Presentations: Two

Meanings of Balance.

INSTRUCTIONS:  Choose one of the ratings, i.e., FAIR, G0OD OR EXCELLENT,
circle it, and record score in column. Complete z?rt I(,j thin C?T?;?ticzigtin
IIi add th? SUb]t%Ea] scores for Part T and Part » and enter 1. When well done, a problem statement,
weight scale column. ’ both written and orally presented, is a

delicate balance between concepts,
variables, hypotheses, measures, and
data interpretation.

FAIR GOOD | EXCELLENTF SCOR
lgART I: FINAL WRITTEN REPORT 1-3 4-7 s s T
Is the problem clsarly and |
curately stated? , .
2. Are the hypotheses complete? : SHOW V.A. (7-12): -
3. Is the list of variables and ' ( 3 APPROACHES TO ANALY/§|S N\
measures comprehensive and realistic? _ N
4. re e techniques used to s I g;zgzi‘:saxvolr:h/xlzgdazt;:luefezzgl!ern PI;‘?:?:S’" // \\ . Lacks )
anal t data appropriate? Specification N rasuremen
5. Is the interpretation of the ; Problem Statement
d at 3 aCCUY‘a‘te and Tu'§£fu.l ? ; ; Adequate Data Interpretation
. oes the narrative properly |
*_—E&—em h S 1 A4S the ] nformlat .i On? 1l. Analysis With Inadequate Measurement
7. Is the pY‘Ob Tem statement . And Data interpretation f‘g:zglll:%f \\\ Laeke
easy tO un der‘S tﬁ] d? - - ‘ ) oy Specificlation N\ Measurement
- MAXIMUM: 70 PTS. . g .
\\i\»‘ Lacks Dala Iacrpmlalion -
‘EA I R GOO D TXC EEL ENT lll. A Well Balanced Analysis Process Adequate » l
PART II: PRESENTATION 1-3 4-7 8-10 | E Spettieation Measarement
HOW e'Ff ec t ] ve ]y are ! 2 /:’?sg;);:]e
visual aids used? éf Statement Y
. S t he p res ent at 0N we ] ] ; \ Adequate Data Interpretation
qraanized and focysed: : :
. How responsive and prepared . EMPHASIZE (7-12):
. - ? .
is the group to qggéﬁﬁ%%ﬁﬁﬂﬁ'-ﬁﬁrﬁfgl t hoTora] + If too little emphasis is given to the
. K conceptualization of the probiem, the
MAXIMUM: 100 P1S. - Total ‘ E resulting hypotheses will suffer accordingly.

+ Typically, when too Tittle thought is given to
; concepts, the result is massive "number

Comments: { crunching" without the production of much

= ' j: information. The analyst compares, graphs,

5 contrasts, correlates, tabulates, and
{ re-analyzes large volumes of data which result
i from an aimless searching when specific

hypotheses are not constructed.
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MODULE 7: PRESENTATION OF FINDINGS

MODULE 7: PRESENTATION OF FINDINGS NOTES
Py 2. A second meaning of balance is the
+ Example: Suppose a patrol commander were to ? [ development of both perspective and
ask for an analysis of the department's . o technical completeness.

performance without reducing his vague :,
concerns to specific concepts. The result ~ ittt e U Uy S
would be dismay, ambiguity, excessive analytic
false starts, and the production of a

confusing accumulation of answers without i SHOW V.A. (7-13):
questions. i

+ Another type of imbalance involves f (/7 -—\\
insufficient measurement. In this situation,
concerns have been refined to specific
concepts; but the process for securing data to ' SIMPLE MATH
analyze these concepts is haphazard,

unscientific, superficial, or mismanaged. Not —
infrequently, the analyst is presented with -
specific questions; but, due to the pressures =
of time, inadequate preparation, or T

insufficient technical capability, the

measurement of the concepts is insufficient or | ff " D)—
inadequate. The statistical procedures ; -

employed are superficial. Sampling procedures

are inadequate. The amount of data gathered

is too small or unrepresentative. : COMPLETENESS) == (PERSPECTIVE) == (EFFECTIVE DECISIONS)
Computational errors are made, and
inappropriate statistical procedures are RN
{ applied. ( ) \_ J
o + Example: The crime analyst responds to the , EMPHASIZE (7-13):
patrol commander's concerns about performance _ ,
by examining only the calls for police service ’ + Problem specification, measurement and data

interpretation, hy themselves, are
insufficient.

on Friday and Saturday nights, disregarding
the other days of the week. Or imagine if the
analyst doesn't take into consideration

T T R T T T

seasonal fluctuations and the effects of , | z + They must be refined and adjusted to the
climactic conditions on response time. ] interests, concerns and perspectives of the
Supposing the analyst only uses graphic or audience.

statistical techniques with which he is
familiar even though the data do not meet
minimum assumptions.

e N

+ This type of imbalance results in problem
statements which are superficial and
unsubstantiated. The results of such analyses
are difficult to replicate and do not Tead to
confident generalizations. Since this
imbalance frequently results in superficial
analyses, the resulting problem statements
include suggested alternatives which attack

symptoms not problems. They address the RN
transitory aspects of the 