
') \!' : 

,J I' 

i; 

, 
, ' 

u.s. D[~A!lHv1n~T m~ jUSTIC~ 

lAW HlfOf~CE~1H~T ASSiSTANCE AD~1mIST~ATIO~~ 

NATIONAL CRIMINAL JUSTICE REfERENCE SERVICE 
WASHINGTON, D.C. 20531 

.. , lim e d 

AN IEVAJL1I].fi1.T1l0N OF 

TlBIE MONTG-OlWEIRY COUNTY 

COWll1PlRJEJHHEN§WJE DEJLIINQ1UlENT 

YOUTH PROJECT 

PRC Public' Management ServicEs,lnc. 

If you have issues viewing or accessing this file contact us at NCJRS.gov.



AN EVALUATION OF 

THE MONTGOMERY COUNTY 

COMPREHENSIVE DELINQUENT 

YOUTH PROJECT 

Final Report 
C-069 

August 1975 

"Q" UJ 

Edmund F. Fennessy 
Principal Consultant 

Prepared for 

The Dayton/Montgomery County Pilot City Program 
Community Research, Inc. 

PRC PUBLIC MANAGEMENT SERVICES, INC. 
7798 Old Springhouse Road :1 McLean, Vlrqinla 22101 ::; (703) 790·8611 



-, ;, 

-•• 
Ib1 • '" 

... " . .... --, •. .,. 

'1' . 

: 
I 

"J' " 1 

t~, , 

.. 

". , 

SECTION 

TABLE OF CONTENTS 

1.0 Introduction 

1.1 Project Goals and Objectives 
1.2 Expected Impact and Results of 

the Comprehensive Delinquent Youth 
Project 

1.3 Background of the Project 

2.0 Evaluation Plan 

3.0 Project Description 

3.1 Introducti on 
3.2 Project History 

4.0 PMS Evaluation of the Comprehensive Delinquent 
Youth Project 

4.1 Introducti on 
4.2 Overall Project Goal 
4.3 Achievement of Project Objectives 
4.4 Accomplishments of the Comprehensive 

Delinquent Youth Project 
4.5 Assessment of Detailed Research Project 
4.6 Review of Information System Development 

Activities 
4.7 Interview Results 
4.8 Conclusions and Recommendations 
4.9 Implications for Replication 

APPENDI~: Original Evaluation Plari' 

' .. 



.-

... 
l1li 

•... ,,-, -

• "<! 

.11 

'. 

' .. , 

1.0 INTRODUCTION 

This report documents an evaluation of a Dayton/Montgomery County Pilot 
City sponsored Law Enforcement Assistance Administration (LEAA) grant 
titled Comprehensive DelinquentYouth Project. The grantee for this project 
was Montgomery County, Ohio and the implementing agency was the Montgomery 
County Juvenile Court. The total amount of this grant was $209,052 of which 
$156,690 were LEAA funds and the remainder was local matching funds. The 
original grant period was for eighteen months but a six-month extension 
was granted. Thus, the grant extendeti from July 1,1973 to June 30,1975. 

1.1 Project Goals and Objectives 

This project was aimed at reducing the participation of persons under 18 
years of age in the crimes of larceny, burglary and auto theft. While this 
was the overall goal of the project, its immediate objectives were stated 
in the grant application as follows: ~ 

1. To evaluate, analyze and develop information and 
management needs necessary for effective juvenile 
court operation. 

2. To deyelop and implement a model behaviorally
oriented management and information system for use 
by various units within the juvenile court on a 
defined sample of juveniles . 

3. To increase the juvenile court's ability to make 
effective diagnosis and referral . 

4. To identify, as defined by the model information 
system and the resultant conclusions of the ex
perimental demonstration, new forms of treatment 
that will reduce juvenile participation in crimes. 

---------------------------................................. ~·u ... __________________________ ~ _______________________________________ __ 
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e. The establishment of specific requirements for 
countywide youth services. 

f. Improved court management techniques through the 
design and implementation of modern administrative, 
organizational and operational methods. 

g. Determination of the roles of various court per
sonnel in relation to the total system. 

h. Identification of inter-relationships among various 
components interfacing with the juvenile justice 
system. 

i. An increased capability to deliver a far more 
superior quality of service to delinquent youth. 

3. Future juvenile recidivism. 

~ 

4. Community resources and services provided to delinquent 
youth for treatment. 

5. Future participation in crime as adults by former juveni)e 
delinquents. '. : 

1.3 Background of the Project 

The direct cause for the development of this project can be traced to a 
1972 Pilot City study entitled Crime and tr,a Community: A Preliminary Glance. 
This study, directed by Dr. John Cordrey, found that Dayton's crime problems 
were significantly concentrated in ten census tracts. These tracts, con
taining only 18 percent of the City's population, accounted for 34 percent 
of all assaults, 39 percent of all robberies, 30 percent of all burglaries, 
22 percent of all larcenies, and 34 percent of the auto thefts. More 
significantly for this project, the Cordrey study that juveniles accounted 
for a number of these crimes grossly dispproportionate to their representa
tion in the population. More specifically, juveniles were apprehended for 
over 40 percent of all breaking and entering arrests, nearly 50 percent of 
larceny arrests and over 60 percent"of the auto theft in the City of Dayton. 

-3-
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Thus, this study pointed out the nature of the problem. Given this pro
blem identification, Pilot City staff developed a project designed to deal 
with the juvenile delinquency issue with particular focus on recidivism 

among juvenile offenders. 

It was decided that the most logical place to focus this project was within 
the Montgomery County Juvenile Court since it appeared that this was the 
best place to intervene in the lifestyle of troubled youth. As the gr'ant 
application for this project pointed out: 

The solution to the problem ... ts earlier detection • 
of juvenile delinquents, better diagnosis techniques 
and a greater variety of treatment facilities. 

In the State of Ohio, the constitution vests judicial power in the Supreme 
Court, the District Court of Appeals, and the Courts of Common Pleas. There 
is a Court of Common Pleas in each of Ohio·s eighty-eight counties. In 
Montgomery County, the Common Pleas Court is' divided into three divistons: 
(1) Probate, (2) Common Pleas and (3) Family Court. The Juvenile Court 
is one part of the Family Court Division and the Domestic Relations Court 
is the other. The jurisdiction of the Juvenile Court involves matters ....-
involving persons under 18 years of age including: delinquent, negle~ted, 

unruly, dependent and juvenile traffic offenders. 

Figure 1 illustrates the organization structure of the court. 

The MCJC docketed 9,031 cases in 1974 and disposed of 9,063 cases. Of this 
total, 1,758 cases involved lIunrulyli children and 5,255 cases involved 

delinquent youth. 

Sentencing data from the MCJC indicated that 140 children were incarcerated 
with the Ohio Youth Commiss'ion, 693 children were placed on probation, 38 
.children were placed in foster homes, group homes, or halfway houses, and 
163 children were placed in diversion programs. The latest available data 
on total dispositions is from 1972 and shows the following dispositions on 

6,156 delinquent and unruly children: 

-4-
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217 were committed to the Ohio Youth Commission, 
an increase of 93 commitments over 1971. 

3,129 were adjusted and admonished, an increase 
of 595 over 1971. 

740 were placed on probation, an increase of 12 
over 1971. 

662 were referred to other services--a decrease 
of four referrals compared to 1971. 

202 were given fines and costs, a decrease of 
148 from 1971. 

103 received suspended commitments to the Ohio ~ 
Youth Commission. 

26 were committed to other facilities, a 
decrease of 17. 

865 cases were dismissed. 

212 received a variety of other dispositions. 

Given this background, the grant application noted the following in r~la

tion to the need for the proposed project: 

At present the Montgome.ry County Juvenile Court is 
lacking management techniques that supply court per
sonnel with the quantity and quality of behavioral 
history information necessary to make adequate diag
nosis and referrals. In addition, the court feels 
that present treatment resources need evaluation 
and perhaps revamping, and alternative treatments 

need to be identified. 

In support of this assertion, the grant application set forth a variety 
of information on the p'rob1ems of juvenile recidivi.sm. Th'e most salient 
points from this dissertation are paraphrased below: 

• National data indicate that 77% of apprehended 
juvenile recidivate before age 18 and 90% of 
arrested persons over 18 have juvenile records. 

-6-



Juvenile arrests in Montgomery County for persons 
under age 18 doubled from 1960 to 1970 for Part I 
offenses. 

A Pilot City study of 400 juvenile offenders indi
cates a 56% recidivism rate; however, 95% had more 
than one official or unofficial contact with the 
court. 

The application noted that these data show "that there is a definite need 
for more effective diagnosis and treatment of arrested juveniles. " Tbe 
grant asserts that an improved information management system would ~igni
ficantly increase its ability to determine accurate diagnosis and referral. 
Further, it is stated that such a system would allow the court to evaluate 
the effectiveness of available treatment modalities in the community. 

The grantee proposed to develop such an information and management system 

in three distinct phases: 

Phase I was to be devoted to a survey of the eXisting 
system and development of the management information 
system design. 

Phase II was to consist of all tasks required to 
implement the information system. 

• Phase III was to utilize the information system in a 

demonstration project. 

'. 

The grant application provided a brief discussion of each of these phases. 
Prior to discussing each phase, it is first necessary to discuss project 
staffing. The application proposed to utilize a mix of court personnel 
and contractors to perform the work. The court staff was to provide 
operations skills and the contractor was to provide information systems 
and research skills. The grant provided for the hiring of a systems 
analyst as program coordinator. The duties of this analyst, as specified 

in the application, were to: 
-7-
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, Coordinate the efforts of the contractor consulting 
team. 

Develop guidelines for analyzing existing diagnostic 
and treatment services. 

• Formulate alternative approaches to the diagnosis and 
treatment proc~ss and coordinate the demonstration 
project involving the experimental and control sample 
of juveni 1 es. 

The specific tasks of all comprehensive 'delinquent youth project pJrti
cipants were set forth in a time table in the grant application. This 
table is duplicated in Figure 2. 

Phase I, as noted, was to encompass the following: 

Conduct of an extensive surveY,of existing information 
handling techniques for each unit with the juvenile court. 

Based on this survey, develop the detailed design speci
fications for the juvenile court management information 
system. 

This design was to include specifications for input record formats, output 
report formats and file record layouts. 

Phase II was to include translating the Phase I design specifications into 
an operational system. This phase was to include all writing, testing and 
debugging required computer programs. 

Finally, Phase III was to be devoted to a demonstration project to test 
the operational management information system. The stated aim of this 
demonstration effort was to determine the effectiveness of existing and 
new diagnosis and treatment resources. Specifically, the grant application 

-8-
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proposed to utilize an experimental sample group of arrested juveniles 
from one of the City's high school districts and a control group from a 
comparable high school distr'ict. Both groups were to be drawn from the 
priority board #2 area of the City of Dayton. It was proposed that the 
experimental group would be subject to the "new and/or improved diagnosis 
and treatment procedures" developed under this grant and eXisting court 
procedures would be applied to the control group. A comparative analysis 
was to be performed at the end of Phase III to determine the efficacy of 
the new procedures. 

In essence, tre foregoing describes the intent of this project as set- forth 
~ 

in the original grant application .. A number of changes did, however, occur 
in the design intent and these will be described in the next section which 
presents the PMS evaluation plan for this project. 

-9-
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2.0 EVALUATION PLAN 

PMS initially developed an evaluation design for this project based 
on the grant application itself. It should be specifically noted 
that this grant project began in June 1973 and PMS was not selected 
as evaluation contractor for this and other Pilot City Projects until 
almost mid-1974. Thus, the project had been in operation for almost 
a year prior to any PMS involvement. As consequence, much project 
activity, major decisions, and, direction of the Comprehensive Delinquent 

Youth Project had taken pl ace. ~ 

The initial evaluation design concentrated on determining the degree of 
achievement of the specific objectives set forth in the grant application. 
This was submitted to Pilot City and MCJC staff for review and comment. 
A copy of this evaluation design is shown in the Appendix. This review 
process disclosed that a number of changes had occurred in the oroject 
design that had to be accounted for in the evaluation. Each of the 

changes will be discussed below. 
'. 

First, the stated overall goal of this project was to reduce participation 
in the crimes of larceny, burglary and auto theft by persons under 18 , 
years of age. This goal was tobe achieved in a specific target area. This 
target area was defined in the grant application as encompassing ity of 
Dayton Priority Area 2. The jUvenile population of this area was 10,351 
juveniles (under age 18) in 1970. The grant application estimated that 
"approximately 700 youth from this area will have contact with the Juvenile 

Jus ti ce Sys tern. II 

Given this overall goal, PMS requested that the court obtain baseline data 
on the reported rate of participation of persons under age 18 in the 
crimes of burglary, larceny, and auto theft. We assumed, on the basis 
of the grant application, that the data, would be collected from the 

target area and other sections of the county . 

.. 10 -
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The court then informed us that their investigations of exactly how 
many juveniles were placed on probation from Priority Area 2 disclosed 

- that there were to~ few probation cases from this area to conduct a valid 
analysis. 

" 

Thus, for the research portion of the project, it was decided to obtain 
sample data on juveniles entering the court's jurisdiction from the entire 
county with the exception of Probation Sector 4 - which covers the outer 
reaches of the county. 

~ 
A number of experimental and control group'samples were established and 
data obtained on each sample. 

However, as will become clear later in this report, Phase III of the 
project which was intended to conduct an experiment with the information 
system developed in Phase I and II was not accomplished. 

Thus, our attempt to measure the impact of the information system on 
juvenile recidivism became a moot point. To be sure, this grant did 
create the conditions that will enable such an experiment to be conducted 
in the future, but it was not possible to conduct it within the time 
allotted for this project. 

Given this situation, it was necessary to focus on other aspects of the 
project for evaluation purposes. Basically, the following activities 
were accomplished on this project . 

. 1. A research project was conducted by a contractor, Arthur 
Young and Company which provides the court with profiles 
of juveniles entering the system to enable the court to 
develop treatment plans. This research project was based 
on a detailed statistical analysis of experimental and 
control group samples of juveniles and the effect of past 
treatments. 

- 11 -
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2. Automation of certain functions of the MCJC statistical 

office. 

3. Development of a conceptual design of a management information 
system for the MCJS. 

4. Design and implementation of an improved manual information 
system to support MCJC operations. 

5. Initial programming of a computerized management information~system. 

Again, given that the above products represented the output of this project 
it was necessary to adopt a more IIprocess fl oriented evaluation approach 
to determine exactly what was accomplished by this project and how and 
why it was accomplished. In essence, this evaluation represents 
a case study of the introduction of computer and research technology 

into a juvenile court setting. 

A number of data collection and interview techniques were used to conduct 
thi's evaluation .. Each of these methods is, described below. 

1. Before/After Survey of Court Personnel: A questionnaire was de
veloped (Appendix B) and administered to court personnel twice 
during this project. The baseline instrument was filled out in 
September 1974 and again in July 1975. The intent of this 
survey was to determine any change in the perception of court 
personnel as to the quantity and quality of data on juveniles 

they were receiving. 

2. Evaluation of Documentation: A number of reports were produced 
by the contractor and grantee on this project. Each of these 
documents were critically reviewed and evaluated. 

- 12 -
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3. Personal Interviews: Interviews were conducted on an on-going 
basis throughout this project with Pilot City Project Monitors, 
and the Project Supervisor. One-time interviews were conducted 
with the Court Administrator, Contractor Project Manager, Court 
Referrees, and Court Probation personnel. 

4. Evaluation Questionnaif~: This PMS developed instrument was 
completed by the Project Supervisor at the end of the grant 

period. 

In summary, the intent of this evaluation is to trace tlie chronology ~ 

and processes of this project to determine what lessons can be learned 

from this type of effort. 

- 13 -
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3.0 PROJECT DESCRI PTION 

3.1 Introducti on 

The purpose of this chapter is to provide a broad ov~rview of the 
chronology and accomplishments of the Comprehensive Delinquent 
Youth Project. This description is drawn from materials developed 
by the grantee and its contractor Arthur Young and Company. The 
basic source documents used in this description include: 

1. Arthur Young and Company: A Proposal to Design, Develop 
and Implement a Management and Diagnostic Information 
System for Montgomery County Commissioners, November, 1973. 

2. Progress Reports by the Montgomery Juvenile Court to the U.S. 
Law Enforcement Assistance Administration. 

3. Arthur Young and Company, First Quarterly Progress Report, 
submitted to the Montgomery County Juvenile Court, May 1974. 

4. Arthur Young and Company, Second Quarterly Progress Report, 
Submitted to the Montgomery County Juvenile Court, August, 1974. 

5. Arthur Young and Company: Comprehensive Delinquent Youth Project -
Phase II Final Report, November, 1974. 

6. Arthur Young and Company, Comprehensive Delinquent Yout~ 
Project - Detailed Research Documentation, November, 1974. 

While several of the above cited documents will be reviewed in some detail 
later in this report, it is the intent of this chapter to use them simply 
to develop a descriptive chronology of the project.· 

3.2 PROJECT HISTORY 

This grant was approved in July, 1973. Initial activities involved visits 
to other juvenile justice agencies to review systems similar to the proposed 

- 14 -



"behaviorally oriented ll management information system, and to assess project 

personnel requirements. 

A search was conducted in August 1973 to select a Project Systems Research 
Analyst. By the first of September, Ms. Linda Deiner was hired to fill 
this position. Ms. Deiner's background was in Political Science, research, 
and similar fields with a strong interest in information systems. 

A request for proposal to procl,lre consultant services was developed by the 
grantee in August 1974. The RFP was sent out for bid in September. Rive 
bids were received and oral presentations were made by the bidders. The 
court rejected all bids and decided to rewrite the RFP to make the consultant's 
activities more precise. During the second RFP procurement process, four bids 
were received within the dollar amount available for the project. The 
juvenile court eventually selected the firm of Arthur Young and Company to .. 
perform the desired work. Thus, the consultant firm began work in 
February 1974. During this period, the Systems Analyst conducted interviews 
with all court personnel in order to develop a detailed understanding of court 
procedures and functional unit activities. The consultant firm proposed to 
provide the MCJC with the following products. (quoted directly from their 

.. proposal): 

The first product, the Comprehensive Work Plan, would present 
the detailed work plan, a detailed time schedule and the roles 
and responsibilities of the personnel and organizations partici
pating in the project for both the information system effort 
and the research project. 

• The second deliverable product, the Progress Report completed 
at the conclusion of Task 6, also relates to both efforts. 
This report would present documentation of the current systems, 
the information needs of the Juvenile Court and our recommendations 
for the Project Steering Committee. While the most immediate 
effect of this product will be upon the conceptual design of the 
information system, the criteria matrix develop in the second 
task of the research project will constrain or at least 
prioritize the types of data to be considered as input for the 
information system. 

- 15 -
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• The Conceptual Design of the information system, the third 
deliverable product, relates primarily to the information 
system effort. The conceptual design will describe a computer 
oriented processing system that would include much of the 
statistical analysis to be performed in the research project. 
However, within the conceptually designed system, these types of 
analyses would be available on a regular basis for use in both 
evaluation and as feedback for potential system adjustments. 

• The fourth deliverable product, the Detailed Design for the 
manual system to be implemented during this project, directly 
effects both the research project and the information system 
effort. The data base to be used in the research project will 
be accumulated using the manual system presented in this 
document. 

• The fifth deliverable product, the Research Plan Draft Report 
will be developed concurrently with the Detailed Design. This 
report will present the proposed design for the research project, 
including the proposed statistical techniques, measures, and 
indices, the proposed treatment alternatives, a summary of the 
literature research, and the procedures to be used for completion 
of the research project. 

• The final Research Project Documentation, the sixth deliverable 
product, will include all documentation necessary to complete . 
the research project. Since it will be impossible to accurately 
pvaluate the degree to which the recidivism rates have been 
effected within the eight month period of the project, it will 
be necessary for Montgomery County personnel to complete the 
final evaluation. 

• The last deiiverable product, the Final Report, will include 
documentation for both the information system and the 
research project. 

The consultant firm also provided the following statement as to 

their understanding of the scope of work: 

Our interpretation of the RFP scope of work includes the requirement 
for an evaluative diagnostic model which necessitates a management 
information system and research project to evaluate alternative 
methods of treatment to reduce juvenile recidivism. The proposed 
model will include diagnostic, treatment and offender information 
designed to increase the Juvenile Court's ability to make effective 
diagnosis and referral. The total ·system developed will then be 
used as a demonstration project to compare recidivism rates between 
the experimental group and a control group within a specified priority 
area of the City of Dayton. 
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As a preliminary to this, it is essential that a precise determination 
to be made of the real information needs of the Court. This will 
insure that the study efforts are directed toward system design and 
plans that will provide tangible benefits for the courts. 

The research component will define alternatives that are applicable 
and compatible with the needs and resources of the Montgomery County 
Juvenil e Court. 

Thus, the first six months of the project were devoted primarily to the 
hiring and orientation of the Systems Analyst performance of preliminary 
work, and to the selection of a consultant firm to provide technical 
services. . , 

~ 

Also during this period, a Project Steering Committee held its primary 
organizational meeting. This Steering Committee consisted of 15 representatives 
from all of the various components of the MCJC. Flow charts were developed 
by the Systems Analyst depicting court procedures during this period. 

During the third quarter of the Project, the following activities were 
undertaken: ". 

• It was decided to centralize the statistical information of 

• 
the cou~t to assure that it would fit into the overall MIS J~sign. 

The contractor began their analysis of the existing information 
resources of the court. 

The decision was made to implement the MIS on the County computer. 
However, certain portions of the research required access to a 
larger computer. Therefore, a duplicate tape of data on the 
sample of juveniles was developed for running on the Un"iversity 
of Dayton's computer utilizing the SPSS (Statistical Package for 
Social Scientists) canned statistical programs . 

Continuing into the fourth quarter of the project, Arthur Young and Company 
conducted a detailed collection of the data types and forms used by 
the court as well as extensive interviews with staff to aid in the MIS 
design. 

At this time, a research design was also developed by the contractor. Three 
samples were to be analysed. One sample, referred to as the experimental 
group, contained probationers who have committed one of the three target 
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crimes. A control group of successful probationers who have not committed 
the target crimes and a randomly picked group from court files were also 
selected for comparative purposes. During this first phase of the project 
detailed demographic data were collected and coded for analysis. Concurrent 
with this effort, court personnel were trained in methods of rating juvenile 
offenders utilizing "pe rsonalogical" techniques developed by the contractor. 

This method will be discussed later in the report. 

As work progressed, the contractor discovered that there was extensive 
uncertainty regarding funding for the detailed MIS at the county level. 
As they note in their first quarterly report (p. 1): ~ 

... the timing of a major committment to automation was unknown. 
Therefore, a detailed hardware-oriented conceptual design for a 
management information system seemed premature. After consultation 
with key personnel of the Montgomery County Computer Center (MCCC), 
a consensus to develop a general system design was reached. The 
MCCC would participate in this general system program design to the 
degree necessary to develop the system prog.ram design and program 
specifications. '. 

Thus, a decision had been made to develop a general rather than specific 
design for the MIS. This decision, in effect, precluded the possibility 
that an MIS would be up and running within the period of this grant. T~is 
is not to say that this consensus decision was a "bad" one; only that it 

was realistic within the constraints existing. 

At the same time, the first phase of the research project was nearing completion 
as the case and demographic data on 304 experimental and control juveniles 
was. coded, punched, and transferred to tape for analysis. At this point, 
the contractor began the development of the "personalogical" rating portion 
of the research study. To this end, ten "judgement" panels of five members 
each drawn from the court staff reviewed case profiles on juveniles in the 
research sample groups and rated each case using 42 variables provided by the 

contractor. 

________________ ~ ________________________ ~_-_l8-
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These data were then coded for entry into the research project data base. 
The contractor pointed out the following problem in regard to this 
process in the Second Quarterly Report (p. 2): 

The success of Phase II of the research project depends, in a 
large part, on the common understanding of the descriptors and 
the accuracy of the rater. To assure common understanding, each 
panel was to hold a group session to review their ratings on each 
profile. These sessions were to provide a basis for common 
definitions of given traits, toresolve discrepancies, and to minimize 
individual bias. Due to t~e exigencies of court business, a decision 
was made to eliminate the panel review sessions made by the court.~ 

As :the contractor notes, and we can1t help but agree, lithe impact of 
this decision cannot be readily assessed, but an important project 
safeguard has been eliminated on the basis of logistical feasi.bility." 
This appears to be a typical problem encountered in conducting research 
in an operational environment. The contractor also produced an excellent 
analysis of legal, practical and ethical consideration.s concerning juvenile 

data collection during this period. 

By July 1974, Arthul' Young and Company had' completed the development of a 
p~oposed conceptual design for the MCJC management informatio~ system and 
presented this design to the Steering Committee. In essence, this MIS 

consists of five basic modules: 

1) Update File: Establishes a juvenile on the MCJC master file 
and allows the court to add, change, or delete information. 
Provi~es an active case report on all juveniles in the file and 
their status. Other outputs include preliminary and official 

disposition reports, and social history. 

2) Inquiry Module: This is designed to allow the court to inquire 
about a particular juvenile vi'a a computer terminal and immediately 

receive the information. 

3) Expunge/Purge Module: Performs the function of expungement on 
the master file and purges particular records into the MCJC 
inactive file. Output lists these transactions. 



4) Probation/Caseload and Intake Caseload Module: As the name implies, 
this provides management data on case10ad for each court worker. 

5) Statistics Module: Provides a variety of statistical reporting 
and management data. 

Computer programs were developed by the contractor on this statistical module. 
A design for the interim manual procedure system, together with appropriate 
forms were also provided by the contractor. 

During the period following this report, the MCJC systems analyst developed 
a procedures manual that was distributed to all court personnel on th~ 
operation of the manual system. Training was also provided to the court 
staff on systems operation. 

Arthur Young's second quarterly report also described the status of the research. 
project. Four groups of juveniles encompassing a total of 304 individuals were 
used for analysis purposes: 

'. 
Group I - This group is comprised of 154 juveniles from high 

crime rates areas of Dayton, who have recidivated in 
the crimes of burglary, larceny, or auto theft. They 
serve as the experimental sample of the research population. 

Group II - This group includes 47 juveniles from the same geographi~ 
locations as those from the Group 1 experimental sample. 
However, these are cases which display successful probation 
patterns after a disposition on burglary, larceny, or auto 
theft. This group forms a segment of the control sample 

Group III-

of the research population. 

This group includes 32 juveniles, also from the same 
geographic location as those in Groups I and II. These 
cases were selected as samples of successful treatment for 
crime other than burglary, larceny, and auto theft. They 
form another segment of the control sample. 

Group IV - The final group is a random sample of 71 juvenile delinquents, 
again, from the same geographic locations as the other groups. 
It completes the control sample of the research population. 
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At this point, the contractor stated that various statistical operations 
\ 

were being performed on the data on these 304 cases. More specifically, 
Arthur Young and Company noted that each variable will be tested to determine 
its significance in discriminating between the experimental and control groups. 
Significant variables will then be merged with those that appear to be important 
in predicting recidivism discovered in Phase II of the research project. 

During the ~(riod while the research project was nearing completion, the 
court began the implementation of the new interim manual information system 
in January 1975. Computer programs for producing statistical data on court 
operations were also implemented in the Montgomery County Computer Ce~ter. 
It should be noted that this interim system uses the input specifically 
designed for the automated system to facilitate a smooth transition. 

Arthur Young and Company delivered their final report on Phase II of the 
project as well as a massive report describing the research project. 
This document will be evaluated later in this report. 

The contractor noted in the final report that the following results were 
achieved by their project team during the eight month period of their 

work: 

• Documented the court processes involving juvenile delinquency 
and juvenile traffic in detail. 

Reviewed current major files maintained and suggested revisions 
to these filing systems. 

• Revi eV.Jed the current forms generally uti 1 i zed by the court and 
developed a revised instrument package. 

• Documented the legal, ethical and practical considerations 
concerning juvenile data coll~~tion. 

• Developed a research plan incorporating the use of social history data. 
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Designed a management information system which will be implemented 
by the Montgomery County Computer Center. 

, Conducted a research project which yielded eight major juvenile 
profiles and their suggested treatments. 

Automated portions of the Statistical Office to produce with 
computer assistance, selected monthly and annual reports. 

The contractor provided excellent documentation on all of these results 
which are described in the reports referenced earlier in this sectioni 
In concluding their engagement with the court, Arthur Young and Company 
pointed out what the court has to do to fully realize the potential of 

this project as follows: 

The challenge confronting the court is the implementation of the system, 
design and the expansion of treatments based on project results. In 
our view, this report is not an end in itself but rather a starting 
point in improving the operations of the Montgomery County Juvenile· 
Court. As a result of this project, the court has been introduced 
to data processing. This introduction should yield positive benefits, 
but it will also present the court with many challenges . 

. In order to extend project benefits, the prime objective should be the 
implementation of the full management information system. This process 
should be aided by the tangible results to be obtained from the 
Statistical Office System implemented as part of this project. To assist 
in implementation and to minimize personnel concerns, the court should 
establish the position of a data processing coordinator. This coordinator 
should be familiar with the operations of the court and have a general 
familiarity with electronic data processing. 

Th& remaining months of the project were devoted to maximizing the efficiency 
of the manual system by the grantee and beginning the development of the 
automated system. As the project period ended, the court committed its 
remaining grant funds to the Computer Center for the latter purposes. 

The court1s official view of the project was contained in its final report 
the Law Enforcement Assistance Administration (LEAA). The conclusion of 
this report is quoted verbatim on the following page. 
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The only major problem encountered in this project wa~ the selection of 
a consultant firm. As explained earlier, this took up a significant amount of 
time because of the manner in which the initial RFP was written. This problem 
was resolvad with the rewritten RFP. 

Currently the court is implementing a very successful interim manual system. 
To date, the major goals and objectives of this grant are in accordance with the 
practical implementation available at this time. 

The research project was a major contribution toward the new system because 
of its capability of providing the court with profiles of various types of 
juveniles entering the system and as a result suggesting treatment plans which 
might reduce recidivism for these juveniles. These treatment plans were based 
upon analysis of past treatments of the experimental and control groups. As 
mentioned previously, new treatment plans at this point would require extensive 
planning and implementation for which this grant did not allocate funds or time 
to provide this type of resource. • 

This grant has been extremely effective in the way of management and 
implementation for the past two years. A tremendous impact upon the procedures 
and accountability of cases have been improved because of the new system. Various 
statistical reports are now being generated by the computer thus allowing the 
court to shift personnel to other areas. 

As a result of this grant, there are unlimited possibilities in the way of 
further research, methodology, and an on-line juvenile court system which could 
very well be one of the best in the nation. Without the grant, this wou~d 
have been impossible. 

The grant is finished as far as LEAA is concerned requirementwise" but the 
court is continuing this program to the point of a fully implemented on-line 
system which will have a significant impact on management of court proceedings, 
decision-making, and diagnosis of various treatment plans for juveniles, to 
help reduce recidivism. 
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4.0 PMS EVALUATION OF THE COMPREHENSIVE DELINQUENT YOUTH PROJECT 

4.1 Introduction 

The purpose of this chapter is to present the PMS evaluation of the Compre
hensive Delinquent Youth Project. As noted earlier, this evaluation covers 
a two-year period (July 1973 - June 1975) of which PMS was involved in an 
evaluation capacity only since March 1974. We will begin our evaluation 
by reviewing the extent to which this project achieved its stated goals and 
objectives. 

4.2 Overall Project Goal 

The overall goal of this project, as stated in the grant application to LEAA 
was "to reduce the participation of persons under 18 years of age in the 
crimes of burglary, larceny and auto theft." 

'. 
We can unequivocally state that this project had no impact whatsoever on 
these target crimes. This conclusion requires explanation. 

~irst, this grant application was written during the period of LEAA's 
enchantment with crime-specific planning. Thus, to obtain approval of 
the grant proposal, it was necessary to couch the application in crime
specific terms in order to obtain LEAA approval. This approach \'Ias utterly 
alien to the original charter of the Pilot City Program to introduce mean
ingful change into the criminal justice system. Thus, Pilot City staff 
in following the direction of its charter was forced into using arbitrary 
crime reduction targets in achieving its own goal. 

Second, it is quite conceivable that this project will exert a significant 
, 

impact on the participation of juveniles in crime of any type in the future 
once the court manages to computerize. all of its systems and obtains 
effectiveness data on treatment programs. However, it was not possible 
or practical to achieve this goal during this project. 

, 
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Finally, the only possible impact this project could have achieved on 
juvenile crime would have occurred during the proposed third phases of 
the overall project when the "behaviorally-oriented" management informa
tion was to have been tested on an e~perimental and control group of youths. 
Since the project never reached this stage, the achievement of the overall 
goal--within the period of the project--is simply a moot point. 

4.3 Achievement of Project Objectives 

This project proposed to accomplish seven specific objectives. Project 
, 

performance in relation to each of these objectives will be discuss~d here. 

However, before discussing these objectives, it is necessary to provide an 
overall perspective. As proposed, the project was to be divided into three 
related phases. The first phase of the project was aimed at defining the 
requirements for the juvenile court information system and the development 
of an information system design plan. The second phase of the project was 
to encompass the programming, testing and implementation of this information 
system. The third phase was intended to test this operating system with a 

demonstration experiment. 

'. The original evaluation design and the objectives themselves were based on . -
the premise that all three phases of the project would be completed. This 
was not the case as only Phase I of the project was totally accomplished. 
Phase II is still in progress with the remainder of grant funds and county 
support. Phase III, if it is ever accomplished at all, will occur, at the 
earliest, in 1976. Neither the grantee nor the contractor can be faulted 
~or this situation. In retrospect, the proposal was far too ambitious, 
seriously underestimated the scope of work and funds required, and was based 

on clearly simplistic assumptions. 

To be more specific, the grantee proposed a three month (Phase I) schedule 
to hire project staff, develop specifications for aconsulting request for 
proposal, place the job out for bid, select a consultant firm, analyze 
current juvenile court information processes and operations, design a 
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research methodology, analyse current treatment programs, identify current 
diagnostic techniques and tools, identify statistical tech lies, determine 
additional information needs and resources, and design detailed specifications 
for a juvenile court management and information system. 

To anyone familiar with the delays inherent in civil service hiring and 
procurement systems, this schedule was ludicrous. This is not to mention 
the purely technical problems involved in this project. One of the major 
problems which, in the opinion of the evaluator, compounded the difficulty 
of this effort was the implicit desire to link the research project and the 
information system together to provide a "behaviorially-oriented" manage-

, ~ 

ment information system. If the project concentrated solely on automating 
the administrative record systems of the court, this schedule-- aside from 
the delays inherent in any government process--might have been reasonable. 

tant firms to once again incur additional expense to prepare proposaTs, 
attend pre-bid conferences, and oral interviews for selection. The firm 
of Arthur Young & Company (AY) was eventually selected and a letter of 
intent to contract was finally issued to AY to start work in February 1974-
seven months after the start of the grant. According to their original 
schedule~ the grantee was supposed to have the MIS in operation by this 
time. The actual contract between AY and the County was signed in the 
middle of April 1974--almost ten months after the grant award. 

The second phase of the project aimed at the overall development of the 
research and information system. As proposed, this phase of the project 
was to include: development of an operational ,"nformation system; imple
mentation of the system in the court, training of court staff in system 
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operation; collection of data for system input, implementation of the experi
mental design, and overall coordination of the effort. A total of four 
months was allotted for this phase. Also, as originally proposed, the 
conduct of the research project was the responsibility of the systems 
analyst. In fact, this task became the responsibility of the contractor. 

Again, the scope of work to be accomplished in this phase of the project 
was incredible given the resources available. Needless to say, the infor
mation system was never made operational not only during this phase, but 
in the project itself. A cODceptual d8sign wa~ developed and is being used 
to guide system development currently being performed by the county ,data t 

processing center. 

Finally, the tasks to be accomplished in the third phase of the project 
included the following: demonstrate information system; conduct comparative 
research of diagnostic techniques, identify new treatment needs; and co or-, 
dinate project. Several of these activities were initiated but the major 
task of IIdemonstrate information systemll--referring here to an automat~d 
system--simply was not completed within the time frame of this project. 
An improved manual system was developed and implemented in anticipation of 

the transition to the computerized MIS. 
, 

Therefore, based on the foregoing, it makes little sense to discuss the 
specific nature of objective attainment on this project. Instead, we 
will focus on exactly what products were provided on this project and 

try to determine what lessons can be learned. 

4.4 Accomplishments of the Comprehensive Delinquent Youth Project 

Based on our understanding of this project, we conclude that the following 

products were produced under this grant: 

1. Documentation of court processes and flows of information 

and data related to juvenile offenders. 

2. Analysis of court file structure and impr6v~ment and/or 

modification of filing systems. 
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3." Prepared a legal, ethical, and practical analysis of con
siderations related to the handling of juvenile data collection 
and use. 

4. Automated portions of the statistical office (14 programs 
written, tested and in use) to prqduce, with computer assis
tance, selected monthly and annual reports. 

5. Developed and carried out a research effort that resulted in 
the identificatio~ of eight major juvenile profiles and sug
gested treatments for e~ch category. This research effort 
was based on objective social history data. 

6. Reviewed forms used by the court and developed a revised set 
of farms known as an lIinstrument package. 1I 

7. Developed a conceptual design for a juvenile court management 

8, 

9. 

10. 

11. 

information system. 

Developed and implemented an interim manual information 
system incorporating all input features for the proposed 
automated MIS. 

". 

Began the implementation of an automated MIS for the court. 

Developed a procedures manual and provided tra; ling to court 
personnel on the operation of the interim manual information 
system. 

Assessed treatment alternatives availab"le to the court. 

The project supervisor pointed out some subsidiary benefits of this 

project: 
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Automation of the statistical reports saved the court an 
extensive amount of manpower formerly devoted to these 
tasks. 

o The court now has a new information processing system oriented 
toward eventual automation. This system has the capability 
of collective common data elements on all juveniles entering 
the system. This data is essential to perform any type of 
research aimed at adding referrees and counselors in deter
mining alternative treatment plans for juveniles in order to 
reduce recidivism~ 

In summar~ the court has pursued the original goals of this grant to the 
best of its ability and has laid all of the essential groundwork for the 
eventual development of an automated MIS. At the present time, the court 
is in the process of developing the programs necessary to make this system 
a reality. As evidence of their commitment to the project, they have re-
tained the systems analyst out of their own funds to continue to guide 
the project to its expected conclusion. 

In the next section, we will discuss in some detail the quality of some 
of the more significant work products of this project. 
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4.5 Assessment of the Detailed Re~earch Project Carried out under 
the Comprehensive Delinquent Youth Program 

As part of the Pilot City program, Arther Young, Inc. was contracted to 
conduct an in-depth analysis of juveniles appearing before the Dayton Juvenile 
Court system. The uridertakin~ was significant both in the amount of 
data to be collected and the expecta.tions of court personnel. The 
project was originally intended to occur in three phases. Phase I was 
an analysis of descriptive statistics on variables with data 
routinely collected on juveniles brought to the attention of 
the juvenile system. The purpose of Phase II was to lIinvestigate 
the predictive validity, relative to measures of recidivism of-(l) 
those variables which show some form of covariation with the phenomena 
of recidivism from Phase I and (2) non-demographic or persona10gica1 
data commonly collected by the court such as in the social history or 
detention records. 1I Finally, Phase III was to establish an evaluation 
phase in which the court was to apply the-results of the two phases in 

'. terms of the potenti a1 of selected treatment methods in reducing 

recidivism among juveniles. 

It is to be noted that the project started at IIground zero ll since 
nothing of this scope and magnitude had ever been attempted. And all 
indications are that the court had never developed,any statistical 
descriptions of the juveniles who came before it. With this project, 
the court evidently hoped to develop a complete and sophisticated 
management information system which would 1) collect all relevant 
data on juveniles in the system 2) analyze the data for descriptive 
purposes and 3) predict the most appropriate mode of treatment for a 

given juvenile. 

- 30 -

I 



'. 

The fact that the project was too ambitious is indicated by the 
overall results. Phase I was successful, Phase II yielded some 
information but fell short of its goal and Phase III was never 
started. Phase' I and II produced three main documents: 

• A general concept for a management information system 

• A Macro Pedia 

• A report entitled "Comprehensive Delinquent Youth 
Project -- Detailea Research Document~ 

The description of the management information system is presented 
in the Second Quarterly Progress Report by Arthur Young, Inc. 
data August 1974. The report describes (1) an instrument package 
for data collection within the court, (2) a set of recommended 
procedures relating to forms, files and flows, (3) a description 
of an automated system for data collection. The Macro Pedia 
is a massive document containing all the detailed statistical 
descriptions and tests generated during the project. The 
third report details the approach, techniques and results of Phases I 
and II. The fact that the objectives of Phase II were not met is 
indicated on page 60 of this report: . 

"At this point, we (Arthur Young, Inc.) are limited to 
saying that indeed if the procedures so indicated in the 
earlier parts of the report are carried out, the court will 
indeed have a series of analyses which could lead to the 
original court objectives. They would tend to resemble 
those preliminary results obtained in the current study on 

. a fairly high basis. However, as the court was interested 
in specific variables and their problems, the current 
study falls somewhat short of realizing these objectives. It 
would appear that the numerical patterns which derived are 
more successful than the many specific variable analysis result." 

In the sections which follow, PMS pres~nts an evaluation of the "Comprehensive 
Delinquent Youth Project." In the defense of Arthur Young, Inc., the report 
is definitely a contribution to criminal justice literature. PMS believes 
it fell short of its objectives because the objectives were simply too 
ambitious and the expectations of the court were too high. 
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The report by Arthur Young, Inc. was intended to be read by court personnel. 
While the project techniques were mathematically sophisticated, Arthur 
Young, Inc. attempted to orient the report to court personnel by providing 
considerable background information. Thus, there are explanations on 
topics such as correlation, t-test, chi-square test, contingency tables and 
factor analysis. PMS believes that in some parts of the report the 
explanations were successfully accomplished while in others they were not. 
An evaluation of the final report must include an assessment of the attempts 
to make the report readable. Thus, the following sections discuss this 
aspect of the project when appropriate. 

ANALYSIS OF PHASE I 

The entire project was aimed at studying recidivism of juveniles in Dayton. 
In particular, the grant application stated that the subjects under study 
would be juveniles who were on probation for larceny, burglary and auto 
theft. These crimes were selected because they were the most predominant 
juvenile offenses. Arthur Young, Inc. selected a very practical and 
realistic definition of "recidivism" for th"e project. Page 19 posed the 
following definition of recidivism as the criteria measure for the Phase I 
level of analysis: 

Did the juvenile return to the court on a charge which the 
juvenile was subsequently found guilty? 

Under the circumstances of the project, this is the best definition to be 
used. The juvenile must be found guilty; he cannot merely be charged with 

an offense. 
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For the project, 153 juveniles were selected as an "experimental" group and 
150 juveniles as a,"control" group. Demographic data were than collected 
on each juvenile including age, sex, race, area of residence, highest 
grade completed, number of brothers and sisters, father's education, 
mother's education, income and previous court experience. Data were also 
collected on each offense including type of delinquency, area, time 
committed, care pending disposition, violence during apprehension and age 
at commission. 

, 
The selection of the variables to b~ included was not arbitrary but ~nstead 
was based on an extensive analysis by Arthur Young, Inc. of the literature 
on recidivism. As described on page 17 of the report, an item was considered 
for inclusion in the data collection instrument on the following criteria: 

, the potential utility of the item 

, the availability of data from juvenile court records '. 

, the protection of human subjects 

• expedience relative to the time and resource frame of the research. 

Items were selected as indicated to be relevant according to the literature 
search and the above criteria. Eighty-five items were selected as a result 
of the process . 
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Exhibit I of the report provides a summary of the statistics obtained in 
Phase I. This exhibit gives the average and standard deviation for each 
of the eighty-five variables. This exhibit is followed by a total of 31 
two-by-two contingency tables describing the data collected. Table 9 from 

this group is a typical example: 

TABLE 9 
PREVIOUS COURT EXPERIENCES 

Not deal t wi th 
Previous to this year 
Dealt with Last Year 

TOTAL 

Chi-square = 40.5 

Experimental 

7 

64 

82 

153 

Control 

31 . 

87 

32 

150 

Total 

'. 38 

151 
114 

303 

A particularly good aspect of this report is that each table is explained 
in detail for the reader. In fact, the table section is preceded by a 
description of one-way and two-way continqency tables. The reason for 
th~se explanations is clearly to orient court personnel to IInumbers'l and 
statistical manipulation. The descriptions associated with the tables 

give the reader a good IIfeel ll for the total problem. 

The disappointing aspect of the tables is that some are presented in coded 

form. Table 19 on the experimental group is an example: 
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TABLE 19 
SECOND OFFENSE DATA 

HigHest Grade Completed 
Age at Second Offense Low High. Total 

1 9 7 16 
2 , 'I 2 
3 11 3 14 
4 28 16 44 

5 22 33 55 

6 '0 18 1~8 

TOTAL 71 78 149 

The numbers 1 thru 6 under age, represent age categories but the 
categories are never given in the text. It would have been no problem 
to present the age brackets in the table. As it stands, the table is 
confusing and tends to discourage the reader." 

The same criticism must be made on the statistics in Exhibit 1. The 
following averages are presented ~n Exhibit 1 with no explanation: 

Variable 

Sex 
Race 
Area 
Fatherls Occupation 
Father1s Education 

Experimental Group Average 

1.87 
1. 37 

2.08 
'1.23 

1.44 

The reader is left with no idea of the meaning of the averages. 

In spite of these criticisms, the results of Ph~se I are interesting and 
appear to be the result of a well-orgahized effort. The Phase I results 
are summarized very nicely on pages 49-53 of which the following is a 
typical excerpt: 
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«Of all the relationships which emerge, the most consistent and 
impressive in the effect of grade completion on various aspects 
of the offense. It should be noted that there is a significant 
di fference between the grade comp 1 eti on rate bebJeen the 
experimental ahd research group. The reader is reminded that the 
control group had a higher level of educational achievement than 
did the experimental group. One of the most persistent of the 
relationships to highest grade completed is age at first offense. 
For both the experimental and the control group it can be shown that 
the lower the educational achievement of the child the earlier the 
first and succeeding offenses are likely to occur. Given that there 
was a higher achievement rate among the control group than the experi
mental group, it is not surprising to find that there is a significantly 
lower number of total offenses among the control group than among 
the experimental." . , 

~ 

It appears to PMS that this is exactly the type of result anticipated 
from this study. While the solution is beyond the court's jurisdiction, 
the result is a valid and important one. Failure to act on this 
result cannot be blamed on Arther Young, Inc., but rather on those who 

received this report. 

In summary, PMS believes that with some notabie exceptions, the Phase L 

effort is an impressive one. It produced information of relevance to the 
criminal justice field. More importantly, it provided the proper 
basis to the Phase II effort. 

ANALYSIS OF PHASE II 

As previously indicated, the purpose of Phase II was to 

"investigate the predictive validity of (1) those variables 
which show some form of covariation with the phenomena of 
recidivism from Phase I and (2) non-demographic or 
personalized data commonly collected by the court such 
as in the social history or detention records. 1I 

To accomplish the aims of Phase II, additional data were required of a 
non-demographic nature. Information was required, for example, on the 
following items for each juvenile in the experimental group: 
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SHORT 
THIN 
NON-

·, 

1 2 

,. 

RATING 
3 4 5 6 7 

,. 
- > 

ATHLETI C·------------------.::;.. =, 
UNKEMPT ------------------~ ) 

~ 

TALL 
FAT 

ATHLETIC 
NEAT 
ATTRACTIVE UNATTRACTIVE -------------------~ 

UNINTELL IGENT-----------------4 ) INTELLIGENT 
LAZY--------------------------------------~ )- INDUST~IO.uS 

,) OUTGOING WITHDRAWN -----------------~ 

ANXIOUS ------------------4 ;> CALM 

> SUBMISSIVE-----------------~ AGGRESSIVE 
COLD--------------------------------------~ ) WARM 

The intent was to eventually predict recidivism behavior using these variables 
and those developed 'n Phase 1. The technique to be employed was IIFactor 
Analysis. 1I 

The discussion in the: eport on Phase II begins with an explanation of factor 
, analysis and then proce~ds to describe the results of the factor analysis 

applied to all variables. 

The description of factor analysis was intended to be understood by court 
personnel. PMS found the explanation to be too technical for easy com
prehension. However, the results of the factor analysis were well presented 
by ArthlJr Young, Inc. and did not require the introductory technical . 
description. 

There are several good books and articles on factor analysis of which the 
following. is a typical sample: 

.. 
Raymond Bernard Cattell. Factor Analysis: An Introduction and 
Manual for the Psychologist and Social Scientist (New York: 
Harper, 1952). 
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Harry H. Haman, Modern Factor Analysis (Chicago: University of 
Chicago, 1960). 

Frederick Mosteller, et. al. Statistic: A Guide to the Unknown 
(San Francisco: Holden-Day, 1972) 

Hubert M. Blalock, Jr. and Ann B. Blalock, Methodology In Social 
Research, (New York, McGraw Hi 11, 1968. 

Hubert M. Blalock, Jr. An Introduction to Social Research (New Jersey: 
Prentice-Hall, 1970). 

Donald M. Morrison Multivariate Statistical Methods (New York: 
r~cGraw-Hi 11, 1967). 

, , 
~ 

The follO\<ling explanation of factor analysis is taken from the \'JOrk of Blalock 
and Mosteller. Blalock gives an example in which an investigator wishes to 

measure political conservatism by asking 12 questions -- four on 
economics conservatism, four on civil liberties and four on international 
relationships. Assume for the moment that these three dimensions are 
completely unrelated to each other. That is, if we know that a person is 
economically conservative, that would tell us"nothing about his attitudes 
on civil liberties or international issues. This situation can be 

diagrammed as follows: 

Factor 1 Factor 2 Factor 3 

Economic Conservation Ci vil L; bert; es Internati ona 1 Issues 

j j \ \ }/\ \ j J \ 
12 13 14 15 16 17 12 19 IlO III 1 

The underlying dimensions are referred to as IIfactors ll and the responses to 
the twelve questions as lIindicators\l of these factors. The lack of 
arrows between the factors indi cates that the factors are completely 
unrelated. The underlying assumption is that these factors Ilcause" the 

individual to respond in predictable ways to items 1-12. 
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If these assumptions were correct, we would ant;cipat~ that items 1-4 
would be intercorrelated with each other due to the common influence 
of Factor 1 but would have no correlation with items 5-12. The same 
would apply to items 5-8 and items 9-12. 

In reality, we cannot expect such clear-cut relationships. A single 
item may tap more than one factor so that we may have the following 
relationships: 

Factor 2 Factor 3 

11 1 /\ \ \ 
I, 12 13 14 15 16 17 IS 19 I, a III 112 

\,. 

In complex examples such as this, a simple inspection of the correlatio~s 
among items will not reveal the underlying future. Factor Analysis is a 
statistical technique to overcome this difficulty. "lith appropriate 
mathematical assumptions, factor analysis .is a technique to construct from a 
large group of observed characteristics or items, a small set of more general 
characteristics or factors. Combinations of the factors can be used to 
predict the observed patterns of items. 

Factor analysis has an analogy in the physical sciences. The three primary 
colors (red, yellow and blue) when suitably combined, yield thousands of 
different colors. If a scientist did not know this fact, he might begin 
with the thousands of colors and afte~ analysis di~cover the three underlying 
factors. 
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Arthur Young, Inc. performed factor analysis on three sets of data: 

Demographic Variables (Race, sex, area, parent's education, etc.) 

Offense Variables (Age at commission, court contacts, time between 
offenses, etc.) 

Non-demo~rapahicVariables (quite-outspoken, thin-fat, follower-leader, 
dependent-independent, etc.) 

As an example of what the factor analysis producted, we will consider the 
~ 

non-demographic variables. The fact'or analysis revealed seven factor 
groups. Factor II was described as follows: 

Factor II Factor Loading 

Lazy-Industrious .49 
Cold-Warm .62 '. Rebellious-Friendly .75 
Blames Self-Blames Others -.54 
Accepts Consequences 

Resents Consequences -.69 
Shows Guilt-Shows no Guil t -.58 

,~ , 

The factor loadi~gs are not the same as correlations but may be interpreted in 
a similar mannler. The report offers the following explanation for Factor II: 

UIn this factor, we have a number of positive and negative high, 
loadings. This necessitate~ reversing and intetpreting the 

- scales according to those signs. In this case, reading down 
the list, we have a person who is regarded as being industrious 1 

warm and friendly. Also, reading th~ negative loadings and 
,reversing the items,he tends to blame himself, accepts the " 

conseqLiences and sha.ws.guilt. This combination of industr;ous~ 
friendly, accepting consequences and showi'ng guilt tends to portray 
a s tanda rd stereotype of remorse. II 
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Arthur Young, Inc. discovered eight factors from the demographic 
variables, eight from the offense variables and seven from the non
demographic variables. PMS found the explanations of the factors to 
be clear and easy to understand. The explanations require only 
minimal mathematical background. 

Factor I based on the demographic information is another good example: 

V~riable Factor Loa di ng 

Factor I Race .85 
~ 

Parent Discrepancy 
in Education -.57 
Average Severi ty Code .61 
Area 1 -.69 
Area 2 .73 

As indicated in the explanation, Factor 1 has.on the one extreme a 
description of a white family whose parents are approximately equivalent 
in education and an ascending severity code. This family structure 
generally occurs in Area 2 but not in Are~ 1. On the other extreme, 
we have a primarily black family with a large degree of discrepancy in 
paY"ental education and a descending severity code. Such a family is 
generally from Area 1 but not Area 2. 

As i~ Phase I, the factors obtained seem to be precisely what was 
expected from the project. All input information to the factor analysis 
is information on juvenile recidivists. Thus, the 'factor groups represent 
a classification of recidivists according to common characteristics. 

It is at this point that the project falls short of its expectations. 
There is no attempt to relate variods factors to recidivism in a pre
dictive manner. Presumably this was to be accomplisned in Phase III. 
Unfortunately, at this point the report is a "paper study" with its 
findings yet to be validated in the real world. 
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In conducting this study, Authur Young & Company reached the following 
conclusion: 

The limitations and restrictions of the data base preclude the 
development of precise treatment alternatives. It does suggest 
that programs (e.g., probation counseling, foster homes, etc) 
generally exist in Montgomery County. The prevalent need is to 
effectively match the needs of the child with the appropriate 
treatment. It is hoped that the second-order profiles developed 
as part of thi s project succeed in facil itati ng that pt'ocess. 

, , , 
The contractor also warned the court that: 

.•. the limited sample size and the missing data problem r~str;ct 
the generalizability of the data base. Although insufficient for 
policy making, the second-order factors and their associated 
treatment suggestions can be viewed as guidelines for case dis

position. 
"", 

Thus, in summary, PMS clearly agrees with the contractor1s findings and 
commends them for doing an.excellent job on a basically intractable problem 

given the resources available. 

5.6 Review of .Information System Development Activities 

Early in its contract with the court, the contractor, Arthur Young & Company. 
prepared a revised workplan that required major decisions by court personnel. 
The underlying assumptions of this work plan were: 

• The philosophy assumed in this approach is to intergrate 
the two areas of- effort in this project, the MIS effort 
and the research project, so as to maximize the benefits 
to accure to the Montgomer~ County juvenile court . 

• A de-empllas is on the deta i 1 ed conceptual des i gn wi 11 be 
necessary. This;s necessary because there is uncertainty 
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as to when and if the court is going to make a major commit
ment to automation. A detailed hardware oriented conceptual 
design ~ould seem premature at this time. 

Based on these as~umptions, AY indicated that the major deliverable products 
on this project would include: 

o The d2velopment of a conceptual design for a management infor
matiDn system for the court which will serve as a masterplan 
for future automation. 

. . 
~ 

o The design of an instrument package to be used both in the 
management information system and to develop a data base for 
the research project. 

• The development of a series of recommended desk-level pro
cedures relating to the files, forms and flows used for data 
collection in the court. 

• The design and programming of an automated system for data 
collection and reporting for the s:atistical department of 

the court. 

The development of a research design necessary for fulfilling 
the requirement of the grant application. 

The completion of a research project based upon the hypotheses 

developed in the research design. 

In support of this product development, the contractor pointed out the 

following: 

o The departments to be inclu~ed in the conceptual design and 
the implemented system would be intake, ~dmissions, general 
office, detention, probation, assignment office, statistics, 
psychological services, referees and the Clerk of Courts. The 
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probation, detention and psychological services departments 
would be limited to include only information that is passed 
through to other departments. This would exclude internal 
departm'enta 1 functi ons such as room assi gnment and educati on 
scheduling in the detention facility. 

• An increased emphasis will be placed on the development of 
an instrument package to be used by the CGurt. This instru~ 

ment package will include an objectified social history which 
will be needed in the research project. We anticipate the 
participation of the psychological services department in, ' 

, ~ 

developing this form, which will be a real innovation since 
we know of no existing objectified social history. The 
implemented MIS effort will also center on the instrument. 
package~ procedures relating to it, and procedures relating 
to the files, flows and other forms currently used by the 
court. 

". 
G Based upon our preliminary interviews, we suggest that portions 

of the statistical department inforwation processing be auto
mated as a part of our implementation which was not included 
in our proposal. However, we feel that this effort will pro
vide for a better project in two ways. First, the data bas'e 
needed for the research project hinges on the information 
gathered in the statistics department. Second, the automation 
will provide more data for the on-going operation of the court. 

The contractor felt that by attempting to integrate the MIS and research 
efforts, the following benefits would be developed: 

, The elimination of some of the duplicity existing in the 
various forms currently used by the court. This will be 
accomplished through the development of an instrument pack
age. This package, w~ile ii will not replace all forms, 
should reduce the overall number of different forms. 
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• An improved flow of information through the various depart
ments of the court. Through the introduction of the instrument 
package and its related procedures, information flows should 
be standardized to a degree. 

• An operating, on-going, automated system for collecting, 
reporting and possibly expanding the statistical information 
processed by the statistics office. 

An improved capability for performing the analytical component 
of further research efforts through the development of a data 
base and through. the development of either descriptive statis
tical routines or a liaison with an outside facility for pro
cessing more sophisticated analysis. 

PMS systems analysts and designers have carefully reviewed all documentation 
prepared by the contractor and grantee. We conclude that these work products 
are of excellent quality and represent the best that could be achieved-with 
the resources available for this effort. 

In effect, PMS concludes that the grantee has developed a manual system for 
effecting a flow of information throughout the juvenile justice process . 
This new system clearly presents significant advantages over current prac
tices by reducing the number of forms, reducing redundancy in data capture, 
and generally greatly streamltfiing data flow. 

The manual system is designed to be consistent with a projected automated 
m~nagement information system (MIS) for the court, which is presented at 
a general conceptual design level. The MIS as designed promises to provide 
benefits by increasing the availability of information to personnel throughout 

the juvenile justice process. 

We do have a question concerning the decision that the MIS ;s to provide 
on-lin~ inquiry from a batch file update process. Since the time between 
discrete events ;n juvenile processing frequently can be less than 24 hours, 
and since a batch update process presumably includes batch data reduction, 
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production of error lists, recycling of corrected information, etc., it 
would seem that such a system would be expected to lag as much as several 
days behind subject processing, resulting in an inability to provide timely 
information. The solution, of course, is file updating in real time, In 
any case, however, this issue can presumably be dealt with at a more de
tailed design level. 

Of greater concern are the issues inherent in the collection of juvenile 
data. The first quarterly project report (May 1974) includes an independent 
report on the "Legal, Ethica], and Practical Considerations Concerning 
Juvenile Data Collection." This thoughtful and provocative report ci1early 
defines established "ground rules" of information gathering. It is curious 
that there is no assessment of the impact of this report on the proposed 
system. To the contrary, the data collection which is a part of the proposed 
system calls for the collection of data prior to adjudication which the report 
identified as illegal under Ohio statute. Certainly a greater integration 
of this report into the substantive recommendations of the project is required. 

'. 
As previously noted, the manual system is now operating as designed and 
work is progressing at a slow--but not unreasonab1e--pace on the detailed 
programming and design of the automated system, 

Of primary importance, however, is the court's decision to pursue full 
systems automation. Early in this project, there was considerable doubt that 
this decision would be made. A favorable decision has been made and, if 
this project accomplished nothing else, this decision and commitment to the 
adoption of modern management practices in a court setting justifies LEAA's 
ipvestment in this project. 

4.7 Interview Results 

PMS conducted a series of interviews with: 

• The Court Administrator 
• The Project Supervisor 
e Pilot City Personnel 

IIr 
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Two (2) Referees 
Two (2) Probation Officers 
The Authur Young & Company Project Manager 

Without dwel'ling in detail on the results of these interviews, the following 
was reasonably clear: 

o The court had never undertaken a project of this magnitude or 
complexity in the past. 

• The court initially overestimated the benefits that would~ 
accrue from this project. They had hoped that a completely 
objective technique could be developed to determine the most 
effective treatment modality to reduce recidivism of juveniles. 
As the project progressed, they developed much more realistic 
expectations and saw research and computers as being aids to 
human decision processes. 

'. 
o At the present time, both referees and probation people are still 

not sure of what the eventual benefits of this project will be. 
They see themselves as incurring more work in filling out forms 
and providing accurate data for entry into the system. As yet, 
they have not received the promised output of the systems. 

t The court is committed to the completion of this project with 
their own funds . 

• The contractor felt that the court initially had an inadequate 
understanding of the complexity of the work being performed par
ticularly with regard to the research project. However, by the 
end of the project, the contractor had a high regard for the 
court personnel and felt that they now had a clearer conception 

of what they were doing. 
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• The court felt that the contractor had done an excellent job 
and had, in fact, done much more than the legal requirements 

of the contract. 

In summary, the problems encountered by this project centered around an 
inadequate definition of the problem. The grantee had unrealistic expecta
tions as to what could be achieved. Despite this difficulty, much productive 
work was accomplished and the court is now on the verge of receiving the 

benefits of this effort. 

4.8 Conc 1 us ions and Recomm'endat ions 

1. The Comprehensive Delinquent Youth Project did not achieve its stated 
goal of reducing the participation of juveniles under age 18 in the 
crimes of burglary, larceny, and auto theft. However, this was a 
clearly unrealistic goal and was developed principally to satisfy 
LEAA requirements for crime-specific programming. 

'-
2. The project suffered from inadequate problem definition in that the 

expected product of the project--an automated behaviorally-oriented 
management information system--was clearlY pushing the state of the 
art in this field and inadequate resources and time were available 

to achieve this product. 

3. Despite these shortcomings, this project is a good one in that the 
work that was accomplished was the best, in this evaluator's opinion, 
that could reasonably be expected given the nature and complexity of 

the problem addressed. 

4. Products and outputs produced by the grantee on this project include: 
(1) documented court processes and information flow patterns; (2) up
graded and improved fil ing systems; (3) developed a paper on privacy 
and security of juvenile data systems; (4) automated the court's 
statistical reporting systems; (5) conducted a detailed and professional 
research project aimed at the identification of juvenile treatment 
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profiles; (6) developed revised forms and objective social history 
instruments; (7) developed a conceptual design for a court MIS; 
(8) developed and implemented a transitional manual information 
system; (9)" assessed treatment alternatives available to the court; 
and (10) began the development of an automated MIS. 

The automated management information system proposed to be developed 
by the grantee was not complete at the time this evaluation was 
written. However, the court has committed itself to the development 
of this system and work is currently proceding satisfactorily on 

, full-systems developme'nt. 

6. The research report produced by the grantee on the identification of 
diagnostic and treatment alternatives meets the highest professional 
standards and clearly represents a significant contribution to the 
technical literature of criminal justice. 

1. 

8. 

The project has made important contributions to the more efficient, 
effective and timely processing and handl ing of statistical, case·· 
related, and administrative data in the Montgomery County juvenile 

court. 

It is recommended that the Montgomery County juvenile court continue 
this project to full implementation of an automated information system. 
It is further recommended, that once the system is in full operation, 
that the originally proposed demonstration experiment be conducted. 

4.9 Implications for Replication 

There are a number of important implications of this project for other juvenile 
Qr adult courts considering the development of a computerized management 

information system. 

The most important implication ,is that a very clear and practical definition 
of the problem to be solved by such automation be developed. Such a problem 
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definition study should be conducted before any major investment decisions 
are made. In fact, it would be wise for a court to hire a competent systems 
consulting firm to conduct a problem definition and requirements study aimed 
at the development of very precise system specifications prior to putting 
the job out for bid. The requirements consultant should be precluded from 
bidding on the implementation of the system. 

The project has important implications for funding agencies also. Such 
agencies should provide phased funding for this type of effort. No large
scale projects should be considered for funding unless a technically acceptable 

, 
requirements study is submitted by the grantee fOl~ critical review. ~ In 
retrospect, the decision by LEAA to provide funding for an incompletely 
developed concept--such as the comprehensive juvenile delinquency project-
was not a wise one. 

Amajor drawback at the conceptual level in this project was its total 
unfamiliarity with the technical literature on the subject of predictive 
techniques for decision-making related to ju~enile offenders.* This. 
situation was rectified by the hiring of Arthur Young and Company whose 
research personnel were quite competent in this area. However, the point 
is that this knowledge should have been available prior to undertaking this 
~roject, If such knowledge was considered, perhaps this project would have 
had a better chance of achieving its overall objectives. As it was, the 
project evidenced a distinctly "schizoid" character; e.g., on the one hand, 
the project sought to do research,on the other it sought to build an operating 
management in,-ormation system. The main difficulty encountered \vas in trying 
to merge these distinctly different efforts into one integrated system. 

Another implication relates to the need for providing adequate resources 
for a project of the scope originally envisioned here. Six PMS systems 

* See for example: Don M. Gottfredson: "Assessment and Prediction Methods 
in Crime and Delinquency" in Task Force Report: Juvenile Deli~nguency 
and Youth Crime, President1s Commission on Law Enforcement and Criminal 
Justice, 1968. 
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staff personnel were asked to provide independent cost estimates for achieving 
the objectives of this project, The lowest estimate was six person-years of 
professional systems designer and programmer experience, The highest esti
mate was based on beginning a project with all administrative tasks completed 
and was solely for technical work. In short, we conclude that the scope of 
work was badly underestimated on this project. Further, all felt that a 
minimum of three years would be required to develop this type of system to 
the point where serious on-line experimentation could be conducted. 

Finally, the aim of this project was really to modernize and make more 
effective the operational practices of the juvenile court. The arbitrary 

• 
attempt to link this improvement to the specific reduction of crime was 
ridiculous. To be sure, crime reduction might result from full implementation 
of this system once it is operationai, but it is far beyond the state of 
existing knowledge to assume this will actually be the case. 

'. 
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Quoti~1G frc::1. ti:c Grant a:r:rlicc.ticn itself "The pri::::::ry [;:>8.1 of 

the CC::-'1?re::~!lsiv~ Delip.quent Youth FroG!'c .. ::! is to reduce !,:':t!'ticipation 
. . 

in the cr:!.;..cs of lG!.l'ccnJ') burGlG!.l"Y, o.nd auto theft by :pe~:sons uncer 18 

years of 2,:e." 

Subscqllentl:,-, tbe [;!'2.'lt al);plicr~ticn defines the specific 

objectives of the project as: 
" 

1. To evaluate, cmal~tze, ar.d develop infornation and manage-

mcnt needs necessary for effecti vc juvenile COlU't operation. 

2. To develop 2.1:d i:!?lernent a I:lodel belw.viorally-oricntcd 

manaGeI:lent and infor~ation syste~ for use by various 

.' 

units within the juvenile court on a defined sa.n:ple of 

juveniles. 

3. To increase t.he juvenile court's ability to make effective 

diagnosis a~d referral. 

4. To identify, as defined by the rnoecl inforc~tion systc= 

end the rcs1.~: 'v~r.t cOI~clucicr.s of tr.e e,XFel'imer,t,al oetr.on-

stration, nc',,' forr.:s of trcut:::ent tlw, t ,·:ill reduce juvenile 

participntion'in crimes. 
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rrcup - 3fter i=~lc:e~t~ticn of the icfor~~tio~ end 

the control [;rcup y;ithin prioy::.ty ~rca 1!2 of the City of 

Dayton. 

6. Ij,'o d<2:-':Ol~s:,ratc the value of a court r::anaGcr.~ent system to 

the tot 0.1 court cc::.::lu~l. ty. 

7. To deter:c.ine the effectiveness of various diagnostic 

techniques ',jithin the expcl'ir::ental Group sa.nple. 

DEVELOP W:ASu?'~S OF' .':.: FORT A:m EFFECTIVEi-lESS 

A. Dr..vEL0P t-~:SASljl\ES OF E?FOHT '. 
Three t)~es of ~easures which can be used are~ 

Outputs, e.g., nurr.ber of cases tried, 

numbe~ of persons under probation 

supervision, etc~ 

Ir:pD.cts, e.G" an increase in l1UI:lber of 

juveniJ.e apprehensions, a decrease in the . 
j U" - - .; 1 e , .. ,.", C f' "t..,_ .......... \.,; - etc. 

, . 
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identificj ~y cbJcc~ive cr coal. 

1. Ob,iC'(''.:::.':~ 1. Ho·, .. r.l:>.ny needs ,;ere ider:tifiecl? 

Ho,,' r.any needs ,,;ere included in the desiGn? 

2. ~1·ecti:;c 2. i·f.:l2.t is the fill rate of ·those data 

ite~s in the data base ~hich arc directly related 

to a "behaviorally-oriented I:ial12..[;ewent and 

inforr.!ation syste::1" • 

3. Ob,iecti':e 3. HOil many "clients" are processed by 

the COtITt? How many are given diagnosis? How 

many are givc'!n referrals? 

'. 

pb,) ect:i,,'c 4. Hmr l:1any forns of treatment are 

cill'l'ently used? Ho"r. ffi2.ny new forms "ere identified? 

5 . Ohjccti::e 5. "'hat is the recidivism rQte for the 

control croup? '1'he experimental group? 
.' 

6. " 

nre Il'ool8.re of the proj ect? Hm.,' do they regard it s 

." 
" .. 
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populati~n of'Fcrtici~3tion in larceny, burGlary 

end e.~'lo thcf~ fer persons 10 to 18? 

In General this project is difficult to relate to "cost-

effcctivcr~css" us l':',cst of the actual costs related to rCQuci!'!£; juvenile 

participation in v[~ricus crincs are "holly o.utside the control or 

pU!'vic~{ of this project. 'i-That can be I:lc.8.surcd is ',:hcther or not che,nGes 

} 

did tf,l,e place t.nd the degrcE! to .... ;hich they took place. For e:w.I;lple, 

if 17 specific information needs were identified and the final desiGn 

included ~ean9 to satisfy say 14 of them this could be recarded as 

"effective", 

" 
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There ',;ere ·S0\"C';-). objccti"es r.nd 0. sinGle concise Goal 

idcnti~ied in the grnnt np~licaticn; tIle follo~inG discussicn will be 

dircc:'ed to·,:::'..~cl :':-:c da:tn. collcctio:; necc:£a~:r to c\'2.lu!lte tJ::e dC'Gree 

to ~hich ttese coals and object~vcs ~cre net .. 

1. Ob,iC'd ::';0 :.. Tl1e~'e is a t2..s1: Ul:d.er the Grnr:.t 
~ 

deyotei to iden":.ii'ica'.:.icn of iDfo~·r.:atio:l needs it) tl:e 

juvenile court. These idcntified r:.eeds should be 

collected in !l check list end nt project conclusion 

,detcniinc ,:hic11 need.s C2..n· be satisfied 2.S 0. result 

of this project. 

2. '9b jectivc 2. Fro::1 thc data item definitions which 

are develoFcd select those " .. hich best typify e. 

"behe vio:: .. a12,j'-or i eDt cd r.:e.eaGe:::cnt and inforr1£l,t ion 

system.t1 At'project conclusion (or !lny suitable time 

thereafter) dctc!"ninc for the entire data bo..se, "'hat 

the fill rate is for thcse ite::ts. 

3. 
C':.'~I"""~'.'" i, U~,i::::e t:-.'; 1:-:ts'~ 1:'!~C' i:l!'c~·:::~tior. -----
already Gnthered to devclop a by month profile of: 

(1.) total pcrso'ns processed by the court, 

: 
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.(2) perEcns di~Gnoscd, (3) referrals re~de. Sioi10r 

'data Et~uld te c~thcrcd durinG the life of the project 

4.' Obc~(>ct:':c h. Infor~ation sl~ould be collected on how 

6. 

" 
r.H1.nj' forns of tr2D.trr.er.t are cUlTently b~ir.g used. 

After cc~p~etior. o~ t~c portion of the project . , 
~ 

devoted to ic.e:lti:'ica'tic:1 of r.e',~ forrr.s "of treatr::.cnt 

dcternine hOiT many ne',.,r fOrI:1s \~ere identified. Also 

determine cost of this portion of th~ project for 

measure of effecti venes s deterrlination, 

. ,.-, 

.. 

Objective 5. After implementation of the information 

and ll;anage!2:.ent systerr\ repoi"ts should .be prepared 

cOlLparing the recidivisr:trates for the experimental 

and control Groups. The information and n:anager.,ent 

systC:::l should be fully CD-p::tblc of collecting, 

analyzinG and retort in.:; this da~a. 

COlU't COF.Juuni ty 1'ol0.icd to their perception of the 

vnlue of n "court r. ... 'l.nn,sc-r:cnt system". Administer 

I 
the r.uryc:;.,' t~:)\,', nt tl:e conclud.en ~f the grant nnci. 

'. 
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8. 

nt n s~~itc.blc ti::'.t;) t1:~rC'c.her to dcte:'n:'ne if "vc.lue" 

". " ' 

Ob.~ect:>:c 7. Usc the fe.cilHic:s of the developed 

, . 
in~c~~~tion and ~~~~Ge~e~t nyste~ to co~~are recidi-

visr.~ rates beh .. ·cen t1:c vc:.ric\ls d3.iGtlO:::.tic teel::1iques 

Ov'c""'2..2.l ?.:c i (let r(,:1.1., Collect dat3. cn current :par.ti-~ 

cipation by persons under l~ yec.rs of aGe in the 

crir.les of larcen~', burG12.ry 2..nd auto theft and 

~xpr(;:Js as rate per thOUS8.11d o~ population bet\.reen 
.' 

10 and 18. After projE;ct co!npletion 8,nd at suitable 

tirces thereafter collect similar data and co:rrpare for 

change. 

t. 
/. 
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"' .... .,. - '-I~7r 3 
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