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CRIMINAL JUSTICE DEMONSTRATIONS

EXECUTLVE SUMMARY
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.

On April 26, 1973, LEAA awarded a Pilot 'O" Discretionary Grant to Santa
Clara County to establish the Center for Urban Analysis, Criminal Justice
Demonptrations. This provided $160,880 to support the development of
management oriented problem-solving techniques using geographically re-
Edata. The mission of the Center was to provide new problem solving
tools; serve as a resource for planning, and provide criminal justice
agencies with information to increase their individual and collective abil-
ites to: :

. diagnose specific crime problems - .
i

. develop better baseline measures
. formulate better focused, more effective programs
N 1
'« evaluate results.

Second year.funding of $65,000 was awarded through the Regional Criminal
Justice Planning Board to assist the institutionalization of the Center and
to carry out demonstration projects which help criminal justice sgencies
make decisions and act on solutions to important problems. The Center was
intended to be partially supported by non-criminal justice users so as to
extend the base of potential financial support and enhance the probability of
the Center to finance itself.

The projects conducted by the Center concerned the allocation of resources

to prevent and control crime according to the geography and characteristics

of the urban environment. The Center has the responsibility of maintaining

a computerized map (called a Geographic Base File) of the County. The
Geographic Base File employed is the DIME file originally established by the
Bureau of the Census for the 1970 Federal Census. The DIME file was corrected,
extended to countywide coverage, and maintained on a current basis. The Center
provides the technology for matching address-coded records to the DIME file, so
that events may be precisely located on a map and referemced to any size or
shaped geographic area. The data may refer to a street address, such as "70

We Hedding St.", a street intersection, such as '"N. 1lst St. and W. Hedding St.",
or a place name, such as '"Civic Center!., Map coordinates referenced to the
State Plane Coordinate System (similar to latitude-longitwude), and other
relevant geographic identification, are appended to the data concerning the
event. The geographic referencing of event data enables criminal justice
agencies to relate agency data to other relevant data of “he urban environment,
such as property data from the Assesgor's records and demographic data from the
Census, .

L d

The information may thus be displayed on maps produced by computer line
printer, used for analysis that could not be performed without the geographic



reference, and established in an interactive computer graphic system data

base for examination and problem=—solving. The interactive computer graphic
system, GADS (Geographic Analysis and Display System).is a prototype system
developed under a Joint Study Agreement between IBM-Research (San Jose) and

Santa Clara County. The system uses a televieion-like computer terminal

installed in agency offices., Agency personnel were able to explore and manipulate
their data with reference to a map image they specified meaningful to the

problems to be resolved.

The Center provided a general purpose statistical and tabulation system, SPSS
(Statistical Package for the Social Scicnces), as a method to summarize agency
data in more traditional forms. The combination of user-oriented, flexible and
versatile techniques provided criminal justice agencies with powerful tools to

assist finding solutions to operational and management problems.

The projects chosen as demonstrations were selected on the basis of need and
request for assistance by user agencles. Demonstration projects included the
Adult Probation Department and five different law enforcement agencies of four
generally different sizes, plus a crime analysis and evaluation project serving
all police agencies in the County. Several one-time jobs unrelated to a project
were completed for client agencies. Most of the demonstration projects focused
on the use of calls-for-service (dispatch) data with police agencies. The
projects asgsisted the management problems related to strategic deployment,
agency organization, resource allocation and activity analysis. One project
concerned crime-specific program planning, monitoring and evaluation.

Center staff provided agency assistance with problem formulation, data collection,
data analysis, and assistance in the problem-solving process as required. The
speed and flexibility with which alternative solutions could be tried and
evaluated with the GADS system plus the mininal use of a programmer/analyst

to which a problem definition had to be communicated, enabled agency personnel

to usc their special knowledge effectively in the problem-solving process. The
direct involvement of administrators, managers, supervisors and line personnel
enabled the development of solutions that all levels involved in the problem
could understand and support.

Data collection for agencies lacking systematic data collection and date entry
procedures was identified as a significant problem in the projects. Agencies
were guided to increase their data collection and analysis capabilities as a
result of the projects, and recognition was made that data collection costs ‘are
rapidly amortized if the information is timely, accessible and supports the
allocation of criminal justice agency resources. A general conclusion supports
placing flexible analysis tools as close to decision-makers as possible. It is
recommeded that the interactive graphics system be made available to agencies
throughout the County with enhanced capabilities for data entry and control at
the agency terminal,

5




PROJECT ACTIVITIES

Problem Statement ¢

Agencies are concerned with allocating resources to prevent and ¢ontrol crime.
To do this, criminal justice agencies need some method for efficiently alloca-
ting their resources according to the geography and characteristics of the
urban environment. The allocation of patrol or service areas, identifying where
events have occurred, targeting preventive programs for certain kinds of people,
places or businesses « - all of these require knowledge of where something is
located on a map. In other words, there {s a need to relate criminal justice
data to geography and to sourcesg of information which can describe the urban
environment of that geography.

A variety of agencies collect data potentially useful for criminal justice
problems. However, there are several difficulties that inhibit effective use
of such information:

A. One difficulty concerns the style the geographically related
information is usually transmitted. Tabulations are not
easily used in map-oriented problems, and data is frequently
grouped in area units that do not conform to the needs of a
particular agency.

B. Geoéraphically related data is often available in a less than )
timely manner for purposes to which it could have been applied. ‘

C. Geographic data often requires the intermediation of a specialist
to translate, digest, extract and manipulate the information before
it becomes useful to a c¢riminal justice professional. This process
submerges the special knowledge in criminal justice offical has to
bring to the problem solving process. The technician is unable to
acquire the perceptions and understanding of the professional and
the full effectiveness of information in decision making is lessened.

Any place on a map can be described by an address, place name or an X-Y
coordinate. If oriminal justice agencies have access to a geographic base file,
(computerized map), any address or place identification can be located into

any size or shaped geographic area. This geo-coding capability (Criminal

Justice Standard No. 4.8) provides a capacity to relate crime data to other infor-
mation about the urban environment and significantly improves criminal justice
planning on a region wide and individual agency level.

Goals and Objectives:

There are hierarchies of goals and objectives. The goal is to reduce crime. ’
The first intermediate goal is to develop more effective projects and programs

to reduce crime. The second intermediate goal is to provide more definitive
information for project and program formulation and evaluation.

"The objectives of the first year grant funding were to provide criminal justice

agencics with information to increase their ability to: .



1. Diagnose specific criminal justice problems;

2. Develop better baseline measures by geographic arca;

3. Formulate better focused and more effective projects and programs; and
« Evaluate tﬁe results of these projects and programs.

The ofjectives for the second year of the project funding were to:
1. Institutionalize the Center for Urban Analysis on an interprise
basis, whereby user agencies budget and pay for sexvices rendered
by the Center. The Center was intended to be partially supported
' by non-criminal justice users so as to extend the base of potential
. financial support and énhance the probability of the Center to
i finance itself;
2.? Carry out six candidate projects which help criminal justice agencies
make decisions and act on solutions to important problems.

ACTIVITIES AND FUNCTIONS

The functions of the Criminal Justice Demonstrations, were to assist criminal
justice agencies in the resolution of problems that had a geographic character
and to provide new problem-solving tools. Assistance was provided in prcblem
formulation,dbsembling appropriate and timely dats organizing and conveying the
information in a manner that agencies could easilv use, and in technical assist-
ance in the problem solving process. The approach emphasized agency involvement
in order to improve the abilities of agencles to resolve problems and to retain
a focus on implementation.

A primary function of the Center has been the responsibility for establishing
and maintaining the geographic base referencing system. The geographic base
file GBF/DIME (Dual Independent Map Encoding), was originally developed by the
Bureau of the Census for conducting the mail-back part of the 1970 census.

The initial version of the DIME file for Santa Clara County covered the urban-
ized (north) portion of the County and consisted of approximate 47,000 records.
The Center extended and updated to this file to a county~wide coverage. At.
the end of the project period the file consisted of approximately 70,000
records and reflected the current (June, 1975) street network and corporate ,
jurisdiction boundaries. 'Ability to maintain the DIME file was also achieved
during the project period. DIME file updates and correction processes
originally requiring a three to four week period to accomplish, were success-
fully completed in less than a week.

The software enabling the matching of address coded records to the GBF/DIME

was also developed by the Census Bureau. The initial program, ADMATCH, was
replaced by a improved program, UNIMATCH, furnishing the ability to acommodate
intersection coded events as well as place name and street address coded events.
The Center established and maintains a version of UNIMATCH specifically adapted
for usc in Santa Clara County. The Census Burcau also developed the GRIDS
program, which produces computer line-printer maps from geo-coded data. The
Center refined the production of GRIDS maps to a high degree for maximum
effectiveness.
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Center staff aided users in problem formulation, in generating and organizing
data, and in assistance through the analysis processs In addition to geo-coding
and the production of GRIDS maps, the basic capabilities that the Center offered
in its projedts were: (1) interactive computer graphic system (GADS); (2) a
general purpose statistical and tabulation system (SPSS); and (3) spacializ&d
analytic and data analysis capabilities.

Interactive computer graphic system.

A prototype interactive computer graphic system, GADS (Geodata Display and
Analysis System) developed by IBM-Research, San Jose, under a Joint Study
Agrecment with Santa Clara County, is a user-oriented system that relates a
structured data base to a user specific map. The system provides opportunity
for exploratory examination of the data and capacity for sophisticated manipu-
lation of data and map features. The terminal is a relatively inexpensive,
remotable device with hard copy unit attachment. The system is economical in
computer utilization. The control language has been successfully operated
in-house by uniformed and non-uniformed personnel of different backgrounds

in a variety of police agency problems.

General purpose statistical and tabulation system.

The program package SPSS, Statistical Package for the Socilal Sciences, developed
by the National Opinion Reseurch Center at the Unlversity of Chicago, now
digeminated and maintained by SPSS, Inc., 18 a flexible, coherent set of
procedures for data analysis. The system is characterized as user-oriented in
that users can modify procedural controls established by Center staff to produce
specific desired analysis.

Specialized analytic and data analysis.capablilities.

Center stuff undertook special processing of certain data files such as from the
Agsessor's records to enable the relating of crime data to property and Census
data. Center staff also developed special analytic programs for particular
projects. These latter abilities were used minimally, as a focus of the work

of the Center was to retain the control and the responsibility for analysis
with user agencies, utilizing the tools and procedures that were generally
available rather than those that were required to be developed for a specific
application. 8

The specific tasks undertaken under the project during the last year were:

1. Provide data handling services to users. This work consisted of
three major categories. The first category encompassed the capabilities
of preparing, processing and geo-coding user data into user defined
areas. The second category consisted of establishing data bases and
map definitions meaningful for the user-defined problems. The last
category concerned maintenance of basic software to produce tabulations,
summaries, maps and analysis of user data.

2. Maintain Reference files. This work encompassed the maintenance of
the Geographic Base File, extraction capabilities of the Property
System and other data sources, and related software maintenance.

i




3. Provide Uger Support. This'work focused on making the resources
of the Center available and accessible to Criminal Justice agencies
and to support the user-speclflc projects.

4., Organization and Adminigstration. This function provided management
for the undertaking of the work.

Task 1 Provide Data Handling Services to Users

Most demonstration projects undertaken by the Center, as summerized below,
dealt with the use of police agency calls~for-service data (CFS). Four of

the five police agencies with whom the Center worked used dispatch data as
source documents. The Sheriffts Department utilized patrol officer log

sheets that had already undergone data entry at the time the Center starting
working with the information. ' The Center worked with the agencies and dispatch
functions in classification methods, data capture, conventions and personnel
procedures regarding data entry requirements. Mechanics were established to
transmit and return source documents between the Center and agencies. Personnel
at the Center scanned dispatch tickets to clarify the decuments, minimize data
entry errvors and evaluate data capture encoding techniques. Procedures were
established with data entry staff at GSA/DP for clear, efficient and cost-
effective data entry. Techniques were established to perform basic editing

of the data, and to process the address information so that it could be
utilized in the geo-coding process.

Two alternative methods for accomplishing the geo-coding of source records
were undertaken. The first method involved identifying the correct study
arca or beat number to each record within a portion of the Geographic Base
File appropriate to cach agency. In this method, the correct assignment

of study area or beat was simply transfered from the appropriately matched
Geographic Base File record to the dispatch record. In the second method,

the correct X-Y coordinate value was transferred from the matched DIME record.
The X~Y coordinate values were then located to the correct study area or beat
through a procedure called '"Point-in-Polygon'., A principal advantage of this
latter procedure is that additional geographic identifiers of beat, study arca,
etc., are not required to be maintained directly on the GBF/DIME. The X-Y
coordinates provides sufficient identification to locate that event to any
described polygon representing a study area or beat.

Conaiderable effort was expended in determining efficient methods for

preparing the base maps representing study areas or beats. The first procedure
adopted was the interactive labelling of each side of a boundary segment of a
gtudy arca polygon with the correct area number. Internal segments for these
polygons were then automatically coded with the correct study area number.

This procedure required the use of Operations Research Analyst staff, was time
consuming in interactive computer operation and required extensive elasped
time. It could only be done by one individual during the course of a map de-
velopment.  Technieal problems with polygon closrue and numbering were
significant, The revised procedure uses a special data entry form to identify eacn
segment of a polygon. Each vertex is ¢ross-referenced to a appropriate DIME
file node; new nodes are created when a study area vertex does not have a DIME
file node at that location. The product is a polygon description of the study
arca that is then automatically numbered, with sides of the polygon edges
labelled with correct area numbers by a cross-reference between user and



¢computer-assigned area numbers. The resulting file i simplified in that 1t
does not include each DIME file segment that may occur along the edge of a
polygon. The work can done by technical personnel rather than professional
personncl, and several people were able to simutancously code polygon boundaries
for project maps. The system 18 bateh oriented, cconomical, and offers tech-
nical and operational benefits in terms of closure and direct verification of
polygons.

Efforts in data base loading and establishment were closely integrated with
work conducted under the Joint Study Program with IBM~Research. The inter-
active computer graphic system includes procedures, called "Extraction!, tuat
can selectively examine individual records, and prepare a user specific data
base for a particular provlem. Alternatively, a staff prepared Fortran
routine may ove modified to prepare a data base. Yne Extraction procedure is
extensive in computer utilization but requires minimal staff effort; udupting
previously prepared Fortran loading programs requires more staff ef.ourt but

is efficient in computer utilization.

Soltware for addrcss matching (UNIMATCH) and computer line printer maps (GRIDS)
v m:nt i ~¢ by the Census Bureau. Updated versions of this software have
been instilind and documented in GSA-DP computer system procedures.

The SPSS system is maintained by SPSS, Inc. which issues periodic updates and
modifications., SPSS is also installed, documented and maintained on a recular
basis at GSA<DP. Center staff has documented the flow of procedures and
prograr.: from data entry of calls-for-service data through standardized SPSS
control language to produce several standard summaries.

Task 2 Maintain Reference Files

The main work on GBF/DIME maintenance follows procedures established by toe
Rurcau of Census. Staff was required to develop programs prior to form.l
issue by the Bureau to accomplish several functiona required by the GBF/DIME
activities. Staff was also required to prepare programs duc to deficiences in
Census Bureau prepared programs.

The level of maintenance required for the GBF in Santa Clara County is fdentified
by the Census Burcau as exceptional in the nation. A large number of corporate
boundary changes occur within Santa Clara County pursuant to Couaty policy
requiring aunexation of development to cities within whose sphere o. influence
the development occurs. The house numbering system in the County is consistent
only in the Southern portion of the County. In the remainder of the County

each ¢ity has its own independent and frequently conflicting house numbering
system; the County numbering system often conflicts with those independent
gystems. The Real Property System maintained by the Assessor provides a

basie reference source for determination of addresses and street names.

However, no single accurate source exists in the County for address ranges on
street segments. A variety of sources were thus required to correct erroneuvus
entrics or to £111 in gaps, and to extend the GBF countywide. Census Bureau pro-
cedures for the DIME file are oriented to a long range, systematic,compreliensive
correction, update and extension process. The Center adopted an approaci
dirceted to providing an immediately usable reference file for project purposes.
Cunter procedures emphasized firstly, inclusion of all segments in the £ile with

“"!



correct node identification; secondly, addresses ranges along the segments;
thirdly, accurate cooxdinates; fourth, corporate boundaries; and last the
block number and zip code references. The Bureau has established a number

of edit procddures in the CREATE and FIXDIME IX programs used by the Center.
Center staff also developed a number of edit programs and procedures to
eotablish and verify the file. One of the most important files developed from
the DIME file was an intersection reference file, enabling events coded to
street interscctions to be geocoded. The Bureau program ADDEDIT which chains
&long segments, identifying where numeric gaps exist along address ranges, or
where address ranges are inconsictent, was not released for local operation
until eclose to the end of the project year. An address edit performed by the
Bureau on the file dated carly spring, 1975, produced considerable information
regarding address problems. Many real-world address range problems exist in
Santa Clara County however; many of these had been previously verified, vali- .
dated, and will continue to be noted as inconsistencies reflective of on~the-
ground situations.

For cach client agency, the Center derived from a sub«file, or Project DIME,
from the master GBF/DIME. The Project DIME was examined and cdited for accuracy
through the interactive computer graphic system. This was particularly valuable
whun maintenance cycles on the DIME file were major efforts requiring months

of preparation. As the maintenance c¢ycle has become shorter, cdits more
comprchensive and the file more complete, this function has been reduced. The
project file-experience of interactively editing and correcting the DIME file
continues to assist the generating of inputs to bateh correction updates.

A principal advantage of a Project DIME is that far fewer records arce involved,
providing efficient operation for geocoding md other related processing. The
interactive computer graphic system was particularly helpful for displaying,
validating and examining coordinate locations of the network.

The state plane coordinate system that requives 7 and 6 digits respectively

for the X and Y coordinates is difficult to examine other than graphically.
Plotting the file with a plotting device is time consuming, expensive and

lacks direct correction capability. Interactively, the map may be ecconomically
digplayed, examined for topological consistency, querried for attribute
validity, and corrected as appropriate. The Center and IBM-Rescarch are
continuing work related to map and network techniques.

In addition to the GBF/DINE, the Center has made extensive use of the Asscessor's
files, both the Real Property system and the Unsecured Property system. Center
staff participate in the Property Data Management committee that has responsibility
for the system, development of additional softwarc and output €rom the system.
Work conducted by the Center in the process of establishing the DIME file

assisted the cleaning up of multiple situs addresses in the Unsecured £ile and
fdentified census tracts for parcels lacking such fdentifications In 1967,

all parcels were identifled with a state plance coordinate reference. As this
process has not been malntatned, only 75% of current parcels have X-Y coordinates’
The Property Location Index;, derived from the Property System, contains the
coordinate values and was used as a reference file for matching prior to the
establishment of the GBF/DIME.

The most fmportant activity undertaken with the Assessor's Unsecured File
ayatem for project purposes dealt with selection from the 1972 Unsecured Roll
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to provide baseline counte by type, by area, for the San Jose Police Department
Burglary Analysis Unit. The catorgice requirsd n crosswalk from the CARER
(Crime Analysis Program Evaluation and Research) definitions to the Unsecured
Roll definitions in order to accomplish baseline measuraments for the Burglarics
Prevention project.

Task 3. Provide User Support

The primary function of this task was to maintain liaison with eriminal

justice agencies, making the Center's resources avallable and accessible to
agencies, and assisting their analysis and problem solving. The Center was
therefore required to work with agencies from the beginning of project fore
mulation thru project conclugion. A significant tool the Center offered
agencies was the interactive computer graphle system. Training in the operation
and utilization of the system was provided for user agencies. A training
manual based on the San Jose Police Departments Beat Analysis project was
successfully used by police officers and non-uniformed personnel in the

Gilroy, Mtn. View and San Jose Police Departments. The Adult Probation Dept.
projuct required close working relationships with supervising Probation
Officers to help them define potential service arveas, composed of census tracte,
prior to the availability of the interactive computer graphic system.

A typieal sequence of user support began with the identification of the
appropriate classifications, definitions for activities, facilitation of a
coding system that encompassed the range of events an agency wished to work on,
and identification of commonly used place names used by dispatchers and of flcers
for familiar locations. Data collection, for a period of 2-3 months, was
inltiated with Center liailson for that process. Procedures for stanistiaal
summarization of the data thru SPSS and other programs were then established

to produce desired analysis. Map areas were defined consistent with patrol
personnel and management perceptions. Area units, or M"atomic! zones, were
designed to reflect the smallest arca meaningful for the purposes of the projeet.
After data entry, editing and geocoding,a data base was cestablished that
could respond to specific questions agencies wished to examine. Extraction
capabilities provided opportunity to examine the full range of the data for
cxime-specific or management-specific events; area examination capabilities
for beat development, ete. were avallable under the genceral CGADS system. As
agencles began to work on a specific problem or examine specific attributes,
staff was available to provide assistance with the analysis. Terminals were
installed in police agency offices for a period of two to four weeks, to .
facilitate data analysis and problem solving. Due to the extensive use of the
system by the San Jose Police Department, a terminal was instulled in the
Regearel and Development Section for the period Octobexr 1974 - June 1975.

The processing of CAPER data focused on geoccding and production of computer
1ine printer maps (GRIDS maps), for the client agencies of the CAPER program.
As data turnavound was deemed very importaut by CAPER stalf, overnight pro-
cessing and expedited GRIDS map was accomplished for that project. Detailed
cost analysis and estimates for CAPER proitessing were also developed.

Task 4. Organization and Management .

Research designs for the evalustion of the interactive computer graphic system
with=-IBM Rescarch and user agencies were developed. Technical aspeets of
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installation of teleprocessing equipment including modems, terminals and
telephone installation were also part of this task. The management of re-
sources throughout the project, coordination with other governmental agencies,
comnittee participation, arrangements for data processing and other services
were also accomplished under this portion of the work program. Staff prepared
and gave many demonstrations and presentations of the work of the Center to
various local groups as well as visiting representatives of agencies elsewhere
in the country.

Agencies Utilizing the Services of the Center

San Jose Police Department
Gilroy Police Department
Campbell Police Department

Mt. View Police Department
Sheriff's Department
Countywlde CAPER

Adult Probation Department
Criminal Justice Pilot Program

Agencles Whose Services were Utilized by Project

Bure;ﬁ of the Census

Census Use Study

County Data Processing

Assessors Department

Communications Department

IBM Research thru Joint Study Agreement

RECAP (Regional Educational Center for Automated Processing), of the County
Office of Education

The first year grant funding permitted the undertaking of one project with a
non~criminal justice agency user. The Center began work with the East Side

(San Jose) Union High School District data committee representing all the elementary
districts tributary to that high schnol district, and did further detailed work

in the first project year with the Mt. Pleasant Elementary school district.

EVALUATION OF REPORTS

The c¢riminal justice demonstrations of the Center were not intended to generate
reports authorized by the Center. Individual agencims were responsible for the
analysis they were conducting and their work was internalized. Few reports were
produced by user agencies. Lt. Robert Bradshaw and JoAnn Moore of the San Jose
Police Department presented a paper at the 1974 URISA conference, '"Man-Machine
Interaction for Police Field Manpower Deployment!", describing the use of the
GADS system in the San Jose Beat alignment work. The Final Report of the

San Jose Police Department Burglary Analysis Unit, where Center resources were




11

used extensively, was not completed at the time of this writing. Technical
reports describing the interactive computer graphic system, GADS, produced

by IBM-Rescarch staff are listed in the Appendix, Methods and procedures
adopted by the Census Bureau for DIME file processes are well-documented by
Census publication. SPSS is documented in a handbook for that system (2nd
Edition issued 1975). The projects genecrated insights for the participating
agencles into their problem solving techniques. The direct involvement of
adminigtrators, supervisors and line personnel in the solution process pro-
duced 1f not an optimum solution, at least a solution that all levels involved
in problem could understand and could support. Tha speed and flexibility with
which alternative solutions could be generated and evaluated, plus the minimal
use of a programmer/analyst to whom a problem definition had to be communicated,
encouraged a re-evaluation of the factors and criteria used in the methodology.
Users with prior ideas about which factors were important in determining how to
redistribute service areas often found, during the course of solution develop-
ment, that some factors were not as critical as hypothesized and that other-
factors needed to be examined more carefully.

PROJECT ACCOMPLISHMENT AND ANALYSIS

Project Results and Anticipated Results: The anticipated results of the
project were to provide information to user agencies as a basis for decision-
making and this result was achieved. There is, however, a difference between
the decisions that were anticipated to flow from the information and those
that, in fact, resulted. In the Countywide CAPER project, the decisions were
administrative in nature (e.g. costs for certain services performed by the
Center); operational decisions with CAPER data were to be made by the par-
ticipating law enforcement agencies. Where specific agency problems were
identified and worked on, decisions were assisted by information developed
through the demonstration project; such as in the Adult Probation Department,
San Jose Police Department Beat Development and Burglary Analysis projects.
Virtually all agencies discovered serendipitous uses for the data to facilitate
decisions on problems that had not been anticipated. Some police agencies
began the work with an initial focus on possible beat re-alignment. During
the course of the project, however, their interests became more involved with
-analysis of administrative activities and allocation of agency resources, of
which the geographic assignment was only a portion. Project information was
used as a variety of agency functions, especially in budget development.

There were several factors that led to results of different decision-making
than anticipated. Some' agencies wanted to use calls-for-service information
as a basis for tacticdl resource deployment. This use of the CFS data was
inappropriate in the project context as there was, necessarily, a significant
time lag between the occurence of the event and the establishment of the data
base for the system. The delay was necessitated due to data collection and
entry methods, and technical difficulties attendant to prototype development.
An intersection reference file from the GBF/DIME was not available for use in
the geocoding process until January, 1975, necessarily delaying the geocoding
of intersection-coded events, some of which were dated July, 1974.

In several cases project management at the agency level changed during the
course of the project , and the particular interests of the original understand-
ing were modified by these personnel changes. During the course of the Gilroy
Police Department project, the Deputy Chief accepted a position as Chief of a

;ﬁ§
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police agency out of the County. Responsibility for project cordination

in the Campbell Police Department was shifted several times during the course
of that project. Lack of identified day-to-day responsibility, discontinuity
of intercsts and personnel shlfts occured in the course of the Sheriff's
Department project. Succesaful accomplishment of project objectives occured
when agency ¢continuity of personnel and interests existed throughout the pro-
ject. A major project contemplated under second year funding was expedited
processing of calls-for-service data. This was anticipated to have been ac-
complished with the San Jose Police Department using the daily log tape from
the computer-assisted dispatch system anticipated to be operational during the
project year. The computer-assisted dispatch system was delayed significantly
and will not be operational until early 1976, :It was thus not feasible to
undertake a project with expedited data entry due to non-automated data
collection systems.

Work contemplated with the proposed Juvenlile Information System was not
realized when that system was aborted.

The demonstration projects have had different levels of impact on different
agencies. In most agencies there seems an increased committment to data
collection activities and in the analysis of data to support a variety of
applications. The San Jose Police Department Burglary Analysis Unit utilized
the demonstration project to refine and identify high risk burglary target
arcas for crime-speéific programs, and to develop baseline measures for pre-
and post program evaluation. BAU staff believe that this assistance was of
conslderable utility for the work of that program.

It i8 not believed that the results could have obtained more efficiently by a
different allocation of resources or of project activities. Given the state

of technology and the technical resources of the Center, the project proceeded
in an expeditious and efficient manner to deliver information to user agencies
as rapidly as possible and in forms that made it convenient for agencies to
utilize the information. The results of the project compare favorably with
other projects using a similar approach and with projects using different
approaches and methods. his project focused on removing an intermediary
between the agency and the information base. It was distinguished from

projects where a consulting group would externally manipulate agency data

and provide a solution arrived at by non-criminal justice professionals, or

at least non-agency personnel. Such solutions are frequently inappropriate

for agency implementation because of the difficulty of transfering full .
information from the agency to the consulting group. This project also attempt-
ed to respond precisely, with limited but focused information, to questions raised by
agency personnel rather than producing voluminous data hypothesized to be useful for
agency purposes. The intent was to deliver only the desired data analysis

to user agencies. Agencies were not overwhelmed with information, but received
respanses to specific questions. Information available through the GADS system
was available interactively and was readily communicable because of the graphic
mediume

The results which might have been expected in the absence of the demonstrations
vary from project to project. In the burglary analysis project, previous

work identified a rectangular area approximately 1 mile by 3 miles as the
candidate target arca for burglary prevention programs. The use of the detailed
geo=coded Information enabled considerably refined area identification, leading




to a much more efficient use of resources with greater control on the par-

‘ticular programs. The San Jose Police Department had manually prepared a

revised beat pattern prior to working with the interactive computer graphic
system. The solution generated with the interactive system was superior in
several measures, was able to be comminicated to other city officials, and was
able to be rapidly manipulated by the officers in accordance with different
resource requirements. Agencies that undertook focused work on administrative
activities were able to determine actual workloads, and improve their pro-
gramming for allocating resources. ' '

One of the major findings of the demonstration projects was the difficulty
of data collection efforts with agencies with non-automated data collection
procedures. Computer-ast#isted dispatch is programmed for implementation by
the San Jose Police Department and has an objective of eventually becoming
county~wide in its application. There are political and technical obstacles:
to, the realization of this intent. At the present time many police agencies
maintain thelr own communications and dispatch functions. For non-automated
agencles, the project demonstrated the importance of establishing a data
collection process. The manner in which the demonstrations undertook data
collection, processing dispatch tickets through a batch data entry method,

is not efficient for systematic data collection. This method was the least
expensive and most efficient manner in which to handle that task during the
demonstration projects. On a continuing basis however, the batech keypunch,
(or key-to-tape or key~to-disk) . process can not accomplish the objective of
rapid data'entry into a system. External batch data entry does not minimize
editing requirements and has anl.indirect feedback to improve data recording.
It is desireable to have agency personnel directly accomplish data entry in a
system enabling easy and rapid retrieval in order to respond to questions . 3
that periodically occur with recent dispatch data. The system should have a
capability of providing basic summaries of the data. As project experiences
have encouraged agencies to undertake data collection efforts, the Center is
currently examining the data entry question to develop alternative solutions
to this project-identified problem area.

The demonstration projects have led to the development of processes, procedures
and methods that are highly cost-effective for analysis of criminal justice
agency data. The project benefited considerably from the resources of the
Census Ugse Study personnel who worked closely with Center staff during the
early part of the demonstrations. The demonstrations could not have been
conducted without the Census Bureau's work on the DIME file, methodologies
developed by the Bureau, and the procedures available in the SPSS programs.
Major contributions were made by IBM-Research staff under the Joint Study
Agreement. In addition to hosting and refining the interactive computer
graphic system, IBM-Research staff also provided valuable assistance in
evaluation of work performed by agencies and staff, and assisted in the
accomplishment of several projects. The actual resources dedicated to the
grant were thus significantly larger than the direct grant costs.

One result of the project is the capability of the Center to offer services

to aid criminal justice agencles on an extremely economical basis. Geo-coding,
is bring accomplished for less than a penny per record on the County-wide file.
The current DIME file is producing match rates exceeding 88% for County-wlde
CAPER. This minimizes the necessary manual geocoding that would otherwise
have to be performed for non-matched records, and is timely in that the work
can be accomplished on an overnight basis. GRIDS map production has also
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peen refined for user agencies, is fully installed at County data procéSsing,
and is an economical producer of varying scale hard copy maps of geo-coded
events.

GADS, the interactive computer graphic system, has been demonstrated as a
highly efficient system for problem-solving purposes. The system requires

low utilization of computer resources and has high effectiveness as a communi-
cattons device. Terminal facilities are easily installed in agency offices.
Police department personnel can be efficiently trained to use the system for
operational purposes.

The GADS system has been benchmarked at three commerical installations using
two lessons in the training manual developed in the San Jose Police Department
Beat Analysis project. Commerical rates arc in the range of $15 -$25 per
connect hour for computer utilization, depending on the kind and pace of work.
Hardware costs for modems, terminal and hard copy unit are approximately ‘
$3.50/hour. GADS operating costs are thus modest relative to system benefits.
It would be appropriate for the existing version of GADS to be installed at
County GSA-Data Processing and made available to criminal justice and other
governmental agencies in Santa Clara County.

It is recognized that GADS is a prototype system, not a documented preduction
product. Additional resources should be made available to develop and implement
desirable modifications to the system. The interactive computer graphic system
underwent several modifications during the course of the project. These changes
were responsive to demonstration project experience with client agencies; the
prototype system would benefit by additional tailoring to police agencies
specifications and enhancement of user manipulation capabilities.

A forthcoming version of the SPSS will be interactive, rather than batch oriented,
computer processing. It will be desirable to revise the batch procedures develop-
ed under the demonstration projects in a more convenient form for direct agency
utilization on remote terminals.

The Center is undertaking preliminary work concerning the problem of data entry
for smaller jurisdictions. Batch data entry of digpatch data costs approximately
$.10 per record simply to establish machine readable card images. These costs
should be able to be reduced and the information made more accessable to

agencies through recent technology. Additional resources should be made available
to support this effort. Many Censug Bureau procedures for the maintenance and

use of the GBF/DIME required modification and special development efforts by the
Center. This work, as well as basic maintenance of the GBF/DIME, is necessary to
be continued and supported.

In order to achieve the objective of the second project year, to institutionalize
the Center on a self supporting basis, project expenditures were fundamentally
necessary to develop establish techniques that would serve client agencies. The
opportunity to serve one non-criminal justice client in the first project year
hag been fruitful in producing a number of users from the non-criminal justice
area. These users improve the probability that the Center will be able to be
self supporting in forthcoming years by spreading the costs of DIME file main-
tenance among different interest areas. The Center has experienced successful
transforal of techniquns and methods in a variety of projects with local povern-
ment agencies, such as school and fire applicationss To the extent that development
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costs can be'underwritten by a variety of users, no single interest area
is unfairly burderied and the benefits are distributed to the community of users.

FINDINGS AND RECOMMENDATIONS

The projects chosen as demonstrations were selected on the basis of need and
request for assistance by the user agency. Agencies represented included
Adult|Probation and five different law enforcement agencies of four generally
different sizes plus a crime analysis and evaluation project serving all

policd agencies in the County. In addition, several one-time jobs unrelated

to a project were completed for client agencies. A total of eight (8) demonstra-
tion projects were undertaken and are described in the following section. One
non-criminal justice agency project supported under the first year funding is not
sunmarized.

Projecé objectives were achieved in terms of accomplishing the number of projects
anticipated, and in institutionalizing the Center within County government.
Project experience in terms of achieving the objectives of assisting agencies

to make decisions and act on solutions to important criminal justice problems
were uneven. One agency (Campbell Police Department) has made only slight use

of the information developed in thelr project. The Sheriff's Department project
was unable to accomplish project objectives for a variety of reasons, including
place identification problems and lack of staff continuity. Other agencies
utilized the information and tools provided to a greater extent and fulfilled
the intent of the demonstrations. The San Jose Police Department Burglary
Analysis Unit project exemplified the full range of the objective ''to assist
the diagnosis of specific problems, develop better baseline measures by geo-
graphic area, formulate more effective programs, and evaluate results.!

¥

In general,the demonstration projects focused on using calls~-for-service
(dispatch) data to assist in the mangement problem-solving tasks related to
strategic deployment, agency organization, resource allocation, activity analysis;
and crime-specifi¢ program planning, monitoring and evaluation. Two basic
methods of organizing and presenting the data have enabled agencies to
successfully operate in a mode that places the decision-maker in direct con-

tact with data relevant to a current problem. They are:

1. An interactive computer graphic system.

A prototype interactive computer system, GADS (Geo~data Analysis and
Display System), developed by IBM-Research, San Jose, under a joint
study agreement with Santa Clara County, is a user-oriented system that
relates a structured data base to a user-specific map. The system
provides opportunity for exploratory examination of the data and cap-
acity for sophisticated manipulation of data and map features. The
terminal is a relatively inexpensive, remotable device with hard
copy attachment. The system is economical in computer utilization.

» ++ The control language has been successfully operated in-house by
uniformed and non~uniformed persommel of diverse backgrounds in a
variety of police agency problems.

Lid



2. A general purpose statistical and tabulation system.

The program package SPSS (Statistical Package for the Social
Sciences), developed by the National Opinion Research Center at the
University of Chicago, now disseminated and maintained by SPSS, Ine.,
is a flexible, coherent set of procedures for data analysis. The
system is characterized as user-oriented in that users can readily
modify previously developed procedural controls to produce the
desired analysis.

The ndcessary conditions for either of these systems to be employed are:

+ Systematic data collection and data entry;
i

2. Geographic coding of dataj (The Center performs the 'geo-coding"
! functions of identifying X-Y coordinates and user zones (beat, stgdy
l areas, etc.) with event data, using Census developed methods (DIME
" file and the program UNIMATCH), and additional procedures developed
by IBM-Resecarch and the Center)

3. Data base loading, maintenance and assistance in problem solving.
(Functions also performed by Center staff.)

-

Summary and Conclusions

The police agency projects undertaken under the previoug limited funding have
been restricted in duration and scope; e.g. data collection of two or three
months, 1/12 sample data, etc. These demonstration projects have generated
valuable insights and modifications to the GADS system, initialized the

DIME file and refined its use in police applications, and demonstrated the

“versatility and transferrability of SPSS procedures in the calls-for-service

analysis. In addition, the projects generated insights for the participating
agencles into their problem solving techniques. The direct involvement nf
administrators, managers, supervisors, and line personnel in the solution
praocess produced - if not the optimum solution - at least a solution that
all levels involved in the problem could understand and could support.

The spoed and flexibility with which alternative solutions could be tried
and evaluated, plus the minimal use of a programmer/analyst to which a pro-
blem definition had to be communicated, encouraged a re-evaluation of the
factors and criteria used in the methodology. Users with preconceived
ideas about which factors were important in deciding how to redistribute
service areas often found, during the course of solution development, that
some factors were not as critical as hypothesized and that other factors
nceded to be examined more carefully.

¢

The projects accomplished under the LEAA grants have demonstrated the
combination of a user-oricnted, flexible and versatile interactive graphics
computer system plus traditional statistical analysis techniques provide
law enforcement administrators with powerful tools to assist in finding
solutions to operational and management problems.

Ea
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Recommendations

1.

3.

It is recommended that the interactive computer graphic system, GADS,

be developed beyond the current prototype stage into a documented
productian version, installed at the Santa Clara County Data Processing
Center and made available to criminal justice and other governmental
agencies within the County. Several important modifications to the
prototype should be accomplished. The most significant change concerns

an adaptation of the system architecture to a coufiguration less dependent
on a mainframe computer, with greater emphasis on establishing cepabilities
at the distributed end of the system. The distributed end of the current
prototype is a terminal, connected by telephone line to a host computer
where the data management occurs and the program is executed. The

revised system should utilize either minicomputers or intelligent terminals
at the distributed end, to achieve economies in operation, reduce mainframe
contention, improve analysis capabilities through supplementary software,
and provide opportunity for less costly and more efficient data entry.

The distributed architecture should utilize mainframe capabilities for
data management and certatn program economies, but should provide users
with maximum cost-cffective capabilities at the remote end. The intelli-
gent terminal/minicomputer offers smaller agencies a means to retain
control over data entry while providing the necessary capability to review
and summnarize the data in a timely manner. The connection to a mainframe
would enable large scale data base establishment and manipulation capabilities
in an appropriate environment.

It is recommended that the interactive version of SPSS, when available,

be installed at County Data Processing and made available to criminal
justice agency users throughout the County. This recommendation is
consistent with the findings from the projects undertaken by the Center
supportive of placing Flexible analysis tools as close to decision-makers
as possible.

It is recognized that user agencies will be required to maintain systema-
tic data collection efforts as the basis for analysis. Project experience
supports a conclusion that data collection costs and efforts’ are raplidly
amortized if the information is used in decisions regarding the allocation
of criminal justice agency resources. The uge of information in such
decision-making is dependent on the ability of the system to respond in a
timely, appropriate aqd communicable manner to selective inquiries.

-3
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SUMMARY PROJECT DESCRIPTIONS

1. Adult Probation Department Case Assignment Project

A.

B.

c.

Objeétives: Assist a determination for gr:.graphic assignment of
supervising probation officers.

Methodology: In order to analyze the mobility of probationers over a
two year period, the residences of a sample of approximately 630
probationers (10% of males and 20% of females), previously drawn for

a Probationer Needs Study by the Criminal Justice Pilot Program,

was obtained from Departmental records. If probationers move a

great deal, case assignment by geographic area could require a large
number of transfers among probation officers. Probationer moves

were analyzed to shed some light on the potential magnitude of this
problem. It was determined that almost 51% of the cases did not move
in this period, 26% moved only once, and 23% moved 2 to 4 times. A
second sample of 1973 probationers was drawn to determine if the then-
current distribution of probationers was similar to the 1972 pattern.
Both samples listed sex and type of offense for ecach probationer.
Offense types were classified as feluny, misdemanor-drunk driving,
misdemeanor-drugs, or misdemeanor-other; the most serious offense was
identified when the probationer was paroled for more than one offense.
The proportion of males and females was almost the same in the two
samples, however the proportion of probationers by offense type showed
incrcases in misdemeanor-drunk driving (from 7 to 11%) and misdemeanor-
drugs (from 3 to 10%), with a decline in felony (from 54 to 42%). From
1972 to 1973, the number of cases appeared to have increased somewhat
in the north county and south San Jose areas, and decreased slightly
in the mid-«county areas.

Supervising Probation Officers identified alternative groupings of
census tracts as potential service arcas by indicating boundaries

on plastic overlays over a census tract map base. Computer line printer
(GRIDS) maps at the same scale as the census tract base maps, indicating
the residences of probationers, by type, for the samples, graphically
represented the distributions. A computer program developed by Center
staff analyzed the number of moves made by probationers (1972 sample)
into, out from, aqd within each grouping of census tracts. .

Regults:

Probationer moves over the two year period prior to May 1972 were

tested against configurations of 5,6, and 9 service areas. The numbers
of transfers increased, as expected, with the number of service areas.

Up to 5 areas, each additional service arca caused about 200 additional
transfers per year. When the county was divided into five test service
areas, about 47% of the moves occured within the test areas, while 26%
of the moves which crossed service arca boundaries were into or out of
the county and would require a case transfer whether or not service areas
were established. Analysis of the number of actual cases involved in
the moves indicated that about 7.7% of the caseload would be involved in
interzonal moves every year Lf the system of 5 service areas were instituted.

“Q
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This 'analysis formed a significant part of Departmental consideration
regarding the establishmernt of service area assignments. Qualitative
factors were also an integral pmrt of the decision~-making by depart-
mental personnel. It was reported that misdemeanor-drunk driving
cas¢s vere to be assigned on a servite arca basis as a test of the
geographic case assignment concepte.

Exhibite A~C illustrate portions of the analysis. Exhibit A {llustrates
a grouping of 6 service areas with the case distribution for both samples.
Exhibit B illustrates residence change summaries for the 6 service area

. example. Exhibit C summarizes the moves by probationers for a 5 service

—
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2.

*

Vd
San Jose Police Department "Beat Design Project!

A.

Blt

C.

[3

Objectives: To redesign the service area (beat) structure in order

‘ to aqualize workload while maintaining a prescribed level of avail-

able patrol time. ‘

Methodolegy: The first phase of this project was implemented and
executed by means of a joint study between IBM-Research and SJPD,
during which time 12500 call-for-service (CFS) records were colw
lected, categorized and aggregated to a computer-based map of San
Jose divided into 273 beat building blocks (BBB's) (Exhibit 1).
Teams of SJPD personnel were trained and used IBM's Geo-data
Analysis and Display System (GADS) to aggregate BBB's into larger
geographic service areas (beats). .

The data was comprised of a sample of 30 days of data selected
from throughout 1972 and balanced for proportional weekends/weck
days, holidays/non-holidays and seasons of the year. Variables
measured in the BBB and beat aggregation process were Total

CFS, Multiple Unit CFS, In-Progress CFS (priority) and Consumed
Time in minutes (from call received to event cleared). Each
variable was aggregated to 4-hour spans of the day as well as
totaled for cach day and totaled for all days. No attempt was
made to capture the type of event because, for San Jose'!s resource
allocation problem, any priority call would be treated the same
regardless of type or nature.

The second phase of this project was executed through a joint
study agreement between IBM-Research, SJPD and Santa Clara County.
The Center assumed responsibility for providing all hardware
exclusive of the host computer, all data preparation services and
technical assistance as required. For this phase a second set of
data of 13,677 CFS records was sampled from 1974 activity and
loaded into GADS. This data was aggregated similar to the 1972
data except that Multiple Unit CFS were not ugsed and variables
were aggregated by l-hour time span instead of 4~hour spans.

The 1972 data was reloaded into GADS by l-hour time span to be
compatible with the 1974 data.

Again, SJPD personnel used GADS to aggregatec BBB'!'s into beats

based on the variables avallable and criteria as defined by the
agency. The primary difference between the two phases was that,
during the first phase all GADS usage was performed at IBM's Research
facility while during phase 2, SJPD was provided with an on-site
terininal, located in the office of Research and Statistics.

Results: Phase 1 actually had 2 ending points. Upon reaching

the first, SJPD personnel determined that the existing structure
of 34 beats (Exhibit 2) should be expanded to 43 beats. City
budgetary limitations then imposed a constraint of 40 beats and
the problem was re-executed. A 40 beat solution (Exhibit 3) was
rapldly developed which conformed to all constraints and objectives
for number of beats, cqual workload between beats and preservation
of minimum preventive patrol time. Exhibit 4 is a 2-dimensional
scattergran displaying the value of total consumed time for each
of the old 34 beats, and Exhibit 5 is a scattergram displaying the
same data for each of the new 40 beats. The new beat structure
provided a significantly more equitable distribution of workload

between heats in terms of consumed time,.
5
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"The phase 2 work involved re-examiuing the old beat structure
with regard to a finer breakdoewn of the data and to validate
the new beat structure with data sampled subsequent to its
.implementation. With very few exceptions the new beat structure
proved to be as workable as the data indicated it would be. The
exceptions were casily accounted for interms of known shifts in
the make<up of the city and adjustments to the beat plan were
readily formulated.

L 3

San_Jose Police Department “Burglary Preventiont Project

A. Objectives: To aseist the Burglary Analysis Unit (BAU) of the
San Jose Police Department in its Tactical Research Approach
Concept by providing specialized data processing services;
specifically, by providing data bases of sclected offense report
data, geo-coding the data, producing graphic and tabular displays
of the data and providing technical assistance as required.

B. Mcthodology: From SJPD's offense reporting system all burglaries
for 1973 and 1974 were extracted, corresponding to the periods
before and after several of the BAU's programs had been imple-
mented in selected target arcas. These records were then geo-coded
to x-y coordinates, Census Tract and Beat Building Blocks (BBB's)

. as defined by SJPD in their calls-for-service study. The data
wag then used to prepare statistical tables of burglarics by
Census Tract, Month and Year, and "GRIDSY maps (Exhibit 7) of
Total Burglariecs and Private Residence Burglaries by year.

The County Assessor's Unsccured Master File was geo-coded, cate-
porized and tabulated to produce a listing of the number of
businesses by category by Census Tract by year (Exhibit 8). This
set of tables, in conjunction with the count of burglarics by
Census Tract, provided the BAU with the key factors nceded to
produce a 'risk factor”" for commercial burglary. It should

be noted here that this use of the Assessor's data was the first
attempt by a local law enforcement ageney to incorporate another
ogency's non-law enforcement type data into their analysis through
the Center's capabilities.

In addition 'to the GRIDS maps and statistical tables, the data
was loaded into GADS and BAU personnel were trained in the use
of the system. BAU persgonhel were able to use the unique area
definition and aggregation capabilities of GADS on the terminal
installed at SJPD for thie calls-for-service study, in their own
environment at thair own schedule and pace. It should be noted
that while the calls-for-sexrvice study was conc¢erned with data
as aggregated by BBB, the BAU study was concerned with viewing
and listing the data by event and aggregating the data by tar-

- get arcas unique to their work; the capabilities were directly
available through the GADS system (Exhibit 6).
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C. Results: Formal evaluation of the Burglary Prevention Study has

"not yet been completed, consequently the final results and con-
clusions of this project have not yet been determined. However,
BAU personnel have found GADS extremely useful for defining

. target arcas and extracting pre-and post-program implementation
control data. The ability to integrate demographic, census and
land usc data into the problem analysis phase enabled BAU
personncel to develop new and usceful measurement functions,

Santa Clara County Sherlff "Patrol Analysis' Project

A. Objectives: To determine the feasibility of providing geo~coding
capability for the Sheriff's patrol activity report data, to
reference Census and property use data to the Sheriff' reporting
arcas and to demonstrate graphical and tabular output of the data.

B. Methodology: A variety of GRIDS maps of Fiscal 1973/74 data from

the Sheriffh patrol activity reporting system (COPANA) were produced.

Beoause of the volume of data collected in the Sheriff's patrol
activity reporting system (over 131,000 events in fiscal 1973-74)
a sample of data was selected for further detailed analysis. This
sample consisted of all events “uring the last 2 weeks of June,
1974 and totaled 5,701 events. )

One of the unique features of the Sheriff's reporting system was
the assignment by cach reporting officer of an event location in
texms of a grid code. This grid code provides for a maximum
resolution of 6,250,000 square feet (each grid is a square 2,500
on a side); therefore, one of the first problems was to provide
geo-coding capability to a finer resolution so that the data

could later be aggregated into more meaningful analysis areas
(c.g. consus tract, beat, traffic zone, grids of smaller dimensions,
cte.). As a baseline for this effort, an example set of GRIDS
maps displaying Total Events, Total Part 1 Events, Total Felony
Events, Total Minutes Consumed on Felony Events, Felony Events as
a Per Centage of Total Events and Time Consumed on Felony Events
a8 a Per Centage of Total Consumed Time was produced (Exhibits 9-
11) by assigning the location of cach event to the centroid of the
grid cell it was reported to be in. The plan was then to geo-code
the data to x-y coordinates and to re-execute the GRIDS maps to
the finer rcésolution thus provided.

Unfortunately, while several powerful programs and many techniques
are available for unscrambling free-field address data, the quality
of nddress data in the Sheriff's reporting system had degraded

so scverely as to almost preclude the mechanical geo-coding process
(Exhibit 12). Many attempts were made to convert street and place
names to consistent values and to standardize the address part of
cach record into the identifiable components of direction, name,
type, city and house number. After expending over 200 man-hours

on the geo-coding process, the best match of data to reference files
was less than 50%.

"!3 *
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The additional amount of resources required to complete the

geo-coding process was deemed too extensive due to the quality

of source data. Because of pressing requirements of other
agencies, this project was administratively assigned a relatively
low priority and little effort was subsequently expended.

Results: The geo-coding process is critical to the analysis of
geographically related data. The difficulties encountered in
geo~coding the Sheriff's data precluded the accomplishment of
most project objectives, The feasibility of producing hard copy
GRIDS maps of sclected data was proven and demonstrated. It was
determined that, until such time as the Sheriff's Office can
implement increased discipline in their location data collection,
geographic analysis of their data will be limited in resolution
to that provided by their manual grid coding system.

View Police Department "Calls-for-Service" Project

A.

B.

Objectives: To determine and demonstrate the feasibility and
usefulness of digplaying MVPD CFS data in graphical and tabular
forms as alds to management and operational informaton systems.

Methodology: A 100% sample of MVPD dispatch data from July,
August and September, 1974 (22,808 events) was selected, edited
and used as input to produce SPSS reports and input to GADS.

* The source documents of dispateh data were edited manually by

c.

an intern provided by the Regional Criminal Justiece Planning
Board (RCJPB). Missing data clements and consistency of addresses
and activity codes were resolved in this process. The data was
then keypunched and machine edited for missing data elements and
consistency.

Statistical tables produced included a count of the number of
events by emergency/routine code, time of day (2-hour spans),

day of the week and by month; a count of the vesponse time and
total time expended by event category and .»mnth; and several dif-
ferent combinations (crosstabulations) of these factors (Exhibits
13 and 14).

The data was also geo-coded to x~y coordinates and loaded into

a GADS system, using a map defined by MVPD personnel of 251 BBB's
(Exhibits 15 and 16). A terminal was installed at MVPD head-
quarters for the analysis phase of the project and MVPD personnel
were trained to use the system. The powerful selection, extraction
and aggregation capabilities of GADS were then used to analyze the
datn for a wide varicty of factors (Exhibits 16 and 17).

Results: MVPD did not pursue a clearly defined management problem
through GADS, however, they found GADS to be an casy and versatile
system to use in responding to a varicty of manazement and operational
questions. Of particular interest to Mt. View management was the
availability of duaca on administrative calls and the time spent on

i
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them. For the first time, MVPD administrators were able to

. count and comprehend the time spent on meals, personal breaks,

training, court appearances, vehicle maintenance, public
relations, and similar activities.

‘One of the key factors in the relative success of this project

was the manual screening of the source data prior to data entry.
Inconsistencies in source data, similar to those described with’
the Sheriff's patrol analysis report data neccessitate a form of
screening or manual intervention. |

Campbell Police Department '"Call-for-Service! Project

A.

B.

C.

Oﬁjectives: To demonstrate the feasibility and usefulness of
displaying CPD dispatch data in graphical and tabular forms as
aids to management and operational information systems.

Methodology: A 100% sample of CPD dispatch data from September

and October, 1974 (13,350 events) was collected and edited for
input to produce SPSS reports and input to GADS. Source documents.
were screened manually by an intern provided by the RCJIPB for
missing data elements and consistency of codes. The data was

then keypunched and machine edited for comsistency and validity.

A total of 19 statistical tables were produced using SPSS

* (Exhibit 18). As for Mt. View, CPD management was particularly

interested in analysing data relevant to consumed time for
administrative functions and low priority calls (e.g. "barking
dog" calls,motorist assist calls, etc.).

The data was also geo-coded to x-y coordinates with the intention
of loading it into a GADS system. With this in mind, CPD defined
a set of 42 BBB's which were translated into a GADS map (Exhibit
19). . .

Subsequent to geo-coding the data but prior to actually instal-
ling a terminal or training CPD personnel to use GADS, CPD
management decided that the age of data precluded its use for
tactical resource deployment problems. CPD also concluded that
relevant management policy data had been produced through the
earlier tabulations and the project was terminated. '

Results: Tactical resource deployment depends on the use of

essentially current data in a continuous flow. The costs of gen-
erating this kind of data from non-automated data systems are
relatively high and time lags are difficult to overcome. CPD
objectives to use project collected data for operational
deployment were inappropriate given the nature of data capture,
data entry and data validation. Traditional forms of data
collection are feasible for providing input to long range
strategic and management problem solving analysis programs.

"
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. The concept of using calls-for-service data to capture management

information relative to the administrative chores of the police
function remains a viable approach. Even without the geographical
capabilities of GADS, CPD management was able to document, using

‘' 8PSS, . the amount of field officer time lost to non-patrol activities.

Gilroy Police Depaxrtment "Calls-for'Service " Project

A.

Be

Objectives: To demonstrate the feasibility and usefulness of
displaying GPD dispatch data in graphical and tabular forms as
aids to management and operational information systems.

Methodology: A 100% sample of GPD dispatch data from July,

August and September, 1974 (14,655 events) was collected, screened,
edited and input to SPSS and GADS. The source documents were
screened manually by a RCIPB intern for missing data elements and
consistency of codes. The data was keypunched and machine edited.

A set of statistical tables, similar to those produced for CPD

and MVPD, were produced. GPD was particularly interested in
analysing the data relevant to consumed time for administrative
functions (e.g. vehicle service, coutt appearances, transportation
of prisoners/evidence, etc.). Summary graphs of total events
(less administrative calls) by day of week and time of day are

+ presented as Exhibits 20 and 21.

In addition to the SPS3S tables, the data was geo-coded to x-y
coordinates and loaded into a GADS system. GPD personnel were
trained to use the system, a terminal was installed at GPD
headquarters, and GPD personnel then used GADS to analyse their
data. Exhibits 22-25 are representative of the type of analysis
presentations available to GPD management in GADS.

Results: GPD managemenf, gtaff and line personnel reported
considerable utility and efficiency with the types of analysis pro-
vided through the combination of hard copy statistical reports

and interactive graphical inquiry/retrieval systems., Without
being buried by volumes of paper they were quickly and easily

able to extract precisely the data needed to answer specific
questions. .

Countywide CAPER Project

A.

B.

Objectives: To demonstrate and subsequently to provide geo-
coding and GRIDS map services.

Methodology: Countywide CAPER (Crime Analysis ~ Project Evaluation-
Rescarch) is an LEAA grant funded project designed to collect and
process offense report data for all law enforcement agencies in

the county. The Center processed CAPER data previous to and
including calendar year 1974 as projects under grant funds.

CAPER has subsequently sub-contracted with the Center to geo-

code the data and then to produce GRIDS maps from the geo-coded
data.




Cc.

<

P

.
. o+

At

In practice, CAPER personnel regularly visit each agency and

.transeribe offense data onto coding sheets from which two files

on magnetic tape are produced. One file is used as input to
CAPER's own SPSS routines and the other file is hand carried to
the Center for geo-coding. After the file has been geo-coded

"it is returned to CAPER where the rejects from the geo-coding process

are coded by hand. The completed file is then returned to the
Center where a variety of different GRIDS maps are produced depending
on the requests from each agency.

Results: From January 1974 to June 1975 the Center has processed

175,769 CAPER records and geo-coded a total of 131,340, or 74.7%

overall. The Center's target for geo-coding is a 90% match rate
and is currently running with better than an 88% rate, with the
target rate expected to be achieved before the end of this

calendar year. Current geo-code processing consumes less than
3/100 second per record (on the County's IBM $370/158 computer) and
about 1 man-hour per batch of data - regardless of the number of
records. As an example, at current rates geo-coding a batch of
30,000 records would cost about $110 or about $0.0036 per record.
The current agreement with CAPER provides for a turnaround of
their data in one working day, and no problems have been encountered
meeting this commitment.

The GRIDS processing is a much less "production" type job than the

" geo-coding because of the varied requests for maps. However, one

of the most powerful aspects of GRIDS is its ability to produce

an almost endless variety of maps without limiting the user to a
set number of maps produced on a regular basis which may not be of
interest at any particular point-in-time. Currently, a typical
GRIDS job consists of one map displaying total events and total
burglaries for each of the thirteen county agenciles, plus maps
showing the same data for two of the Sheriff's contract cities,
plus three special interest maps (one for each of three of the

13 agencics)- each calendar quarter.

Because of the custom nature of each GRIDS job the maps are
produced in two steps, with the output of the first step being
verified before the maps are printed on vellum paper in step 2.
or this reason a maximum of three working days are required for
completion 'of each job, assuming that no significant changes have
been requested. If significant changes have been requested then
the job turnaround will depend on the complexity of the changes
and staff resources available to implement them; no jobs have
been delayed more than 1-2 days for this reason.

Q. Miscellaneous Short Projects

.

Al

Land Use Changes and Reported Offenses

The San Jose Police Department in conjunction with the Stanford
Research Institute requested the Center's assistance in determining
whether the change from fraternity/sorority residences to day care

LA
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- centers and half-way houses, in the vacinity of San Jose State

College, had any effect on ¢rime rates in that area.

. The predominant change in land use occurred during 1972.73 and,
consequently, two samples of data were selected from SJIPD's

offense reporting system. Each sample consisted of all records

for the first half of each year used in the study. The data

was then geo-coded and used to prepare GRIDS maps (one for

each year) displaying events in the campus area (Exhibits 26 and 27.

Analysis of the data and the results, conclusions and recommenda-
tions of the study have not been made available to the Center
as of the date of this report.

Campbell Police Department Burglary Study

In 1973, prior to the advent of Countywide CAPER, the Campbell
Police Department sponsored a study of burglaries in their city.

As part of this study, they collected data for all burglaries

from 1971 thru 1973, manually geo-coded this data and commissioned
the Center to produce 11l GRIDS maps. The maps displayed data values
as follows!. .

1971 Burglaries

1972 Burglaries

1973 Burglaries

Burglaries of Public Places
Burglaries of Commerical Places
Burglaries of Residential Places
Burglaries of Autos

Burglaries from 8 A.M. - 4 P.M.
Burglaries from 4 P.M. -~ 12 A.M.
Burglaries from 12 A.M. - 8 A, M.
Total Burglaries '

Exhibits 28 and 29 are two of the GRIDS maps that were produced.
Analysis of the data and the results, conclusions and recommenda-
tions of the study have not been made available to the Center as
of the date‘of this report.

Criminal Justice Pilot Program

The Criminal Justice Pilot Program (CJPP) has been involved in
many aspects of law enforcement information analysis. One of the
in-house studies performed by CIPP involved an in-depth analysis
of robberies in San Jose. As part of this study CIJPP sampled

and prepared offense report data for robberies in San Jose during
1971-1973 and, among other things, requested the Center to prepare
the following GRIDS maps from the data:

Total Commercial Robberies Total Non-Commerical Robberies
Cleared Commercial Robberies Cleared Non-Commerical Robberies
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Residences of Adult Robbery Offenders

Residences nf Juvenile Robbery Offenders

Residences of All Robbery Offenders

Average Travel Distance Between Event and Suspect
Residences and Number of Events

Some of these maps were produced several times to display the
data at different scales and resolutions. Exhibit 30 is an
example of one of these maps.
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GADS
TECHNICAL CAPABILITIES AND ASSUMPTIONS

SYSTEM SUMMARY | E ’

The Geo-Data Analysis and Display System (GADS) is an on-line interactive
graphics system which provides users with a set of generalized capsbilities

to select, display, manipulate, and interpret data in a sequence which they
determine during interaction with the system. GADS consists of two subsystems:

1. Extraction

This subsystem provides a set of interactive functions for
selecting, aggregating and subsetting geo~coded data from
multiple "event" files, to form an on-line "extracted data
base!,

2. Analysis and Display
This subsystem provides a set of interactive functions for

conversational problem exploration and solution through the
display and manipulation of maps and map-related data.
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SYSTEM .DESCRIPTION

GADS,as previously mentioned, consists of two subsystems: (1)
Extraction and (2) Analysis and Display. The components of each of
these subsystems are shown in Figure 1. Note that the "build and
maintain' functions which are not part of GADS are shown as being

separate from the GADS components.

’ »

Each of tﬁe GADS gubsystems shown in Figure 4 are now described:

3

1. Extraction

The GADS extraction subsystem performs the extra=-
action of data from multiple event files. The dnputs
to extraction are the event files; a base map, and a
sel;ction, aggregation and subsetting specification;
the output is an on-line extracted data base. These
components are described below:

Q. Event File

The event files (created using the Census Bureau's
UNIMATCH  or ADMATCH programs) contain an x~y coordin=-
ate in ecach of its records, so that extracted data

can be related to points, lines, or polygons on the
computerized base map.

There must be record-definitions for each event file;

these are supplied by the user to GADS and are stored
in the computer.

=)
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ANALYSIS AND DISPLAY
FUNCTIONS
Statement Language *
Map Display
Overlay Graphs .
) Contruction
Table Display ' Example of Tables
and Correction in Extracted Data Base
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( %oy Coded ( EXTRACTION
al ‘

Spec
Purpase Maps Geographic Code
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Coordmnate
Geographic l Transformation |
Base File l x K . i

SOURCE
DATA

e.q., .
Populati « « « { Land Use
Qopulation 3 FILES

Data

~auGADSarchitecture
. RS Ctrecvy.
FEUnE |
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Map Display and Overlay Construction

The map display functions support the display of the
symbols created with GADS statements., The user can
display one or more maps, with one or more sets of
symbols, either simultaneously or consecutively. Maps
may be expanded around any’zone,_and lines between zones
containing the same symbol may be eliminated to form a
sub-map of areas with similar data values, The user may
point to a symbol in a zone to get a display of data
values for that zone. A typical display would contain
1000 lines and over 250 symbols, During usc of these
functions, scveral displays might be requested (e.g.,
change scale, change symbols, change map).

The overlay construction functions are used to create,
alter, retrieve and save maps. These overlay maps must

be formed from combinations of the basic zones in the

base map. To identify zones, onc can display statement-
created symbols, dots, or numbers in each zone. By
pointing to the ldentiflers, existing zones can be extended
or new zones created from combinations of basic zones.

All maps can be enlarged to facilitate overlay construction,
Because overlay maps can be saved in a map library, they
can be referred to in the statement language to form map
displdys or new variables based on data values aggregréted
according to an overlay map. Use of the overlay construc-
tion functions will usually require frequent map redrawing
to reflect changes.

"h
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"The third data display mode in :GADS is Tables. The Table

APPENDIX A .
GADS . - L

Graph Display " ’

- Scatter diagrams are a familiar mode of data presentation

and are the second data display mode in 'GADS. With these
functions the user may create one, two, or three dimen-
sional scatter diagrams. Each point (or line in 3-D) on

the scatter represeénts one zone, The zone number Eor any
point is displayed 1f the point is pointed to, and any

zone number can be entered and the appropriate point on
the graph will be flagged. The scatter diagrams are
automatically 8caied, unless the user enters specific scales
on each axis. The user may request a cumulative summation
of the y~axis varisble. ‘

*

3

Table ‘'Display and Manipulation |

baged functions can be used to: digplay any Table in the
extracted data base (either any n~tuple in a Table or the
values of all variables for any basic zone), alter values
in a Table ‘and log the changes, and print hard copies of

. the Tables. This dictionary can be used as a reference

in constructing statements. As a data protection mechanism,
the user may create one or two working Tables in the ex-
tracted data base and move data between these Tables and
other .Tables in the extracted data base, '

3
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Exlilbit 2
Exhibit 3
Exhibit &
Exhibit 5
Exhibit 15
Exhibit 16
Exhibit 17
Exhibit 19
Exhibit 22
Exhibit 23
Exhibit 24

Bxhibit 25
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GADS

Reference to E?hibith Diuplayfng GADS Functions

Maps and Symbols

)] 1]
" 1"

2-Dimensional Histogram

n 1" 1"

Maps,

Maps and Symbols
3-Dimensional Hietogram
Maps and Symbols
3-Dimensional Histogram
Maps and Symbols

] 1

Maps and Extracted Data

San Jose CFS Study
[ " " 1

" 1] (1] 1]

1] 1" ] 1]

" n " "
Mt View CFS Study
" " 1" "

n " " ]

Campbell CFS Study

Gilroy CrS Study
" a1 i

1] " 1]

" ] L]
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Introductdion

. *

S8P8S, $Statistical Package for the Social Scicnces,
25 installed and maintained by GSA DPC. The priuarvy
purpoese of this Report is to document the Procedures
adopted by GSA DPC for the use of SPSS. This Repore
is written to be used as a supplement te the repvlar
SPSS manual by documenting Installation dependont
eperdtional conventions.

It dg the Users’respOnsiblity Lo procure SPES, nanuals,
Howuaver, GSA DPC will make avallable a linited cinber
of ,S5P5S manuvals on a loan basis, A SPSS nanual will
80 bc avalilable at GSA DPG to be uged'as a reference
_mnnual when using the facilities at the Center.
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Advanced Analvsia/Matrhematical Tihrary

General Program Description
2.0 General Program Description

The Statistical Packape for the Social Stiences (SPSS) is an
integrated system of computer programs fLor the analysis of,
soclal scicnee data., The system has been designed to provide
the social scientist with a unified and conprehensive package
enabling him to perform many different types of data analysis
in a simple und convenient manner., SPSS allows a great deal .
of flexibility in the format of data. It provides the user
with a comprchensive set of procedures for data transformation
and £1le moanipulation, and it offers the researcher a larpe
nunber of statistical routines commonly used in the social
sclences, .

In addition to the usual descriptive statistics, simple fre-
quency distributions, and cerosstabulations, SPSS contains
procedures fax simple correlation (foxr both ordinal and in=
terval date), partial correlation, multiple repression, factor
analysis, und Guttman scaling, The data-management facilities
cen be used to modify a file of data permanently and can also
be used in conjunction with any of the statistical proceduras,
These facilitics enable the user to gencerate variable transg- .
formations, to recode variables, sample, select, or weight
gpecified cases, and to add to or alter the data ovr the file-
defining information.” SPSS enables the socfal scilentist to
perform his analysis through the use vf natural-language con-
trol statements and requires no programming experience on the
part of the user,

=3
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3.0 Program Reliability/Maintainability
3.1 Overview

SPSS is distributed by NORC (Natfonal Opinion Research
Center) located at the University of Chilcago. This group
is responsihle for upgrading and documenting the cap-
abilities of SPSS. Ve have made a formal request to NORS
for informution about theilr general Reliability/Maintaioa-
ability policy for SPSS. Their response will be documarted

‘ as a revision to this section. Presently there is no

' formal commitment by NORC to guarantee the performance of
SPSS.

3.2 Program Reliability

SPSS has been an operational system since 1967. Studies
conducted at Stanford University have shown that the SPSS
procedures are very reliable, SPSS has been sucessfally
implemented in over 200 facilities. These facilities in-

. clude major Universitics and governmevt ageuncies. Varlon. |
Santa Clara County departments and sgencies have successs
fully used SPSS.

LI -

3.3 Propgram Maintainability

A Support Agrecement can be purchased f£rom NORC for the

maintenance of SPSS. The Agrcement entlitles GSA DPC to
2ll new releases, program fixeg and subscription to the
SPS8S Newslettor., The newsletter documents known errois
and bypasses availlable.

3.4 Problem Handling

Should problems occur during the execution of 5RS5, the
problem description and associated run documentation should
be submitted to GSA DPC for resolution.

R
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Detailed Operational Description

4.0,

P T

Nrag AEV. Wit

General Operational Description ‘ i

SPSS is an extremely flexiBle Statistiical Package, Lt
not only has the abflity to perform various statistical
routines for data analysis, it also has fairly extensive
input/output capabilities. Unfortunately such capabil~
ities require the user to have not only knowledge of
SPSS Procedures But also a very extensive Knowledge of
IBM JCL (Job Control Language).

Additionally there are GSA DPC constraints that nust
be considered-when using SPSS. The most significant
GSA DPC constraint is the limited availability of pev~
manent on-line disk storage arecas for SPSS generated
System Files.

.

GSA DPC has designed several SPSS Catalogued Brocedures
which will ninimize the amount of JCL knowledge requirad
by the User. If the User cannot conform to tfie con~
straints specified for the use of these Procedures, he
must code his own JCL. All JCL must conform to GSA DYC -
Standards documented in the Facility User Guide for

GSA _DPC, :
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5.0 Detailed Operatfional Description
v 5.1 Qverview « This section wlLll describe the SPSS Catalogued

e

e

N res nev e

Procedures fnstalled at GSA DRC. The use of tlese Procedures
will minimize the amount of JCL that thHe Usex is required

to code in order to make an SPSS computer run, However, the
User is cautioned to observe tHe limitatiions impesed by the
Catalogued Progedures.

Catalogued Procedure Limitations . The Catalogued Proccdures
are extremely useful when the User is creating and/or retw
reiving SPSS generated System niles. The Catalogued Proced=
ures will automatically store User™s SPSS Systenm Files on a
permanently resident Disk FLle(TEST.JAA.PRMUS). Subsequent
processing can be accomplished without any additional Oper=~
ater intervention, Hence, these subsequent runs should exper-
ience better response times(turn-around)},

The amount of disk space presently allocated for TusST,
JAA.PRMUS is twenty(20) cylinders. Assuming an average sample
size(f! of cases) of 1,000 observatlons, there is sufficient
space available for approximately sixty(60) System Files.
Should the capacity '‘af this disk area be exceeded, SPS8§S runs
will terminate abnormally. SPSS System Files must be purged

from TEST.JAA.PRMUS before any subsequent processing commences

SPSS System File Maﬁagement'

TEST.JAA.PRMUS Usage - The following rules governing
the use of this disk area should be observed:

(1)

5.3.1

Individual System Files should not rontain unore
than 1,000 observations, HoweVvér, should space

be available and approval is granted, thec User

may execeed this limit. Requests should be dir-
ected to Mary Wiggers at ext. 4161,

Individual System Files should not be kept long-
er than a period of two weeks. Requests for a
longer period will require approval from Mary
Wiggers.

2)

Y
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5.3.2

TEST.JAA,PRMUS Purging Policy = GSA DPC will be respons-

ible fox the purging of SPSS System Files.

(1) The purging of individual SPSS System Files should
be directed to Mary Wiggers. ‘

(2) Periodically, GSA DPC will purge all SPSS System
Files residing on TEST.JAA.PRMUS. GSA DPC will cre-
ate a magnetic tape back-up copy of all the SPSS
System Files before purging. SPSS System Files on
this back~up tape will be available upon requést
for a period of four weeks..

Presently, the purging of all SPSS System Files

will on the first and third Monday of each month.

TEST.JAA.PRMUS Back-up Capability - GSA DPC has installed
several Cataloguecd Procedures to afd the User in VYback-
ing=up" their System Files onto lagnetic Tape., This cap=
ahflity allows the User to save his SP38 System File bes
yond the two week period. The Users are encouraged to

use this capabilty, for SPS8S System File of significant
glize. The Procedures are documented in Section' 5.5,
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Exhibit 8
Exhibit 13
Exhibit 14

APPENDIX B
SPSS

REFERENCE TO EXHIBITS

Grosstabulation
One-way frequency histogram
Aggregation of Variables

4

San Jose Burglary Study
Mt View CFS Study
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1.0 General Program Description

1.1 Background %
The Census Use Study, a small-area research study sponssrad
.by the Bureau of the Census, was established in New Haven,
Conn., In September 1983. It was established to explore the
current uses and future needs of small-area data and data hand-
ling and display techniques in local, State and Federal agencies.

The Grid-Related Information Display System (GRIDS) weas

designed and written by the Census Use Study staff to provide a
flexible, easy-to~use computer mapping system.

1.2 Ceneral function
GRIDS can map riles whose data characterlstlcs are unknown
to provide a quick view of the data for analysis and can also map

. files whare complicated data manipulation is required.

: GRIDS produces three types of maps: (1) shaded mapes where
) ; the printed symbols vary with the'value level, (2) density maps
where the numoer of prinied symbols varies with the value lsvel.
(e. g. one symbol for every 10, 000 units), and (8) value maps
where the mapoing values themselves are printed.

The input to GRIDS consists of one or more data values to te
mappad and a pair of coordinates associated with each set of
data values. The coordinates determine the location oi the data :
values on the maps and must oe supplied to GRIDS by an extarnal
routine (i.e., manually, UNIMATCH or ADMATCH).

GRIDS reads the data file to be mapped and manipulates the
data values or coordinates if desired. A special proyjramraing
language.may be executed by GRIDS to perform most data process-
ing tasks. This lanquage is very simple and the user need not te
a programmer to opsrate the system.

There is no limit to the number of data records in the file, and
. a qrid cell (from 1 to 55385 characters) may cover almost any
! mapping area desired. U P o 2ivs(F) complately indepramdmt ap:s
. may be produced for each run, aad the system will only ree
' - read the dzta iile once _

A cow*pl L2 diagnostic sditing system is included in the projram
loyic. The projram will s2 e 21l contrel cards for arrors and 4ars
o not stop aiter the first error is encountered.

o
ad i

D726 vev. 10/70 ~ .
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Pro;%ram Reliability/Maintainaoility

-

2.0 Program Reliability/Maintainability

2.1 General Policy
Tne Census Use Study Group does not assume the responsicility
or updataing the GRIDS programs. The local chapter(3an Fran-
cisco) has assured us that thay will aid Users in th2 succesziul
implementation of the programs as they have done in the vast.
However, there is no binding agresment tetwezn the User and
the local chapter of the Census Use Study Group which ooligates
them to provide this service. The Census Use Study Group fozs
make available program documentation material to aid in the
use and maintenance of the programs.

2..2 Program Reliability
The Census Use Study Group mal\ns the GRIDS progrars ava
nia, ls.xa

ac
:Jl}, ;

'—J

3
P

County's Planning Departmeant has used GRIDS suceces
past three years. Other Agencies outside the County tas
e similar success with GRIDS.

2.3 Program Maintainability .
GSA DPC has the high-level language version(Fortran) of the
GRIDS programs. Thus it is possible for GSA DPC to mainiain
the programs. GSA DPC will maintain GRIDS on its Computer
Supported ‘NMathematical Liorary.

2.4 Problem Handling
- Should proodlems occur during the execution of GRIDS, tre pro‘bl m
description and associated run documsentation should ce submittad
to GSA DPC for resolution.

£3 1726 uev, o770
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Ceneral Operational Description

3.0 General Operational Description
GRIDS as installed at GSA DPC, 1s normally executed in two pia

(l)

3.1 ‘Phasel

During the execution of this phase, GRIDS will produce a mametic
: tape copy of the resultant maps, the maps themselves priniad on .
| stack paper and the routine GRIDS control card listings an d
diagnostics. The listings, diagnostics, hard-copy maps and the
job set-up will be returned to the user. The job set-up will s2
annotated with the number of the taps containing the copy o t‘r
maps. The user has ien days beginning uron completion of Shass
in which to inspect the results of the run and advise G8a DI‘C to
initiate Phase II, Ii, at the end of ten days, GSA DPC zas not hean
so informed, the tape containing the maps will be relsased Jor
use by other jots.

i

b |

n‘

() 3.2 Phase Il |
The execution of this pnas? does not actually use GRIDS, tut ‘
rather, causss the magnetic tape copy of tha maps nroﬁ‘;ce iin |

‘. Phase I to be printed on unlined vellum p'-vpar(u012) inemaps
thus produced can be combdined with a mylar overlay ol the anzlys
arca showing streets, blocks, zones or areas aad this res:iling
sandwich can be used to make inexpznsive "olue-line" prints or

' higher quality photographic negatives and prints.

The procurement'of the vellum paper, mylar overla;s and
finished prints are the user's responsibility. However, technical
support may be obtained from the Center for Urban Analysis.
They may contacted at (408) 299-3285. .

———

el e *

(%1735 rEV. 10/70




St pai -~

CRIDS

GRIDS 45
. Watanabe ) 4.1

~ - 1
JJuly 20, 1274

Advanced Analysis/Mathemaltical Library

DHASE I - Detailed Operational Description

4.1 Pnase-I - Detailed Operational Description

4.1.1 Input Requirements

A.

Grids control cards - These controls are used by GRIDS

to determine the input format of the incoming data, to .

specify any special processing required, and to specify

the type of map desired, .
Grids Data File - This file contains the value and location
data. It is normally the output of an external geo~-coding
routine, UNIMATCH, but can be-generated rnanually.

The medium for this file can be punched cards, mo gnetic
tape or disk. If the medium is other than punched cards, )
a conixrol card specif ing the location of the Data Pile

must be included. See DATAUNIT keyword paramater

for control cards. It is suggested that the DATAUNIT

value be set to 1% when using this keyword pararetar.

4,1.2 Outputs Generated

A.

- 11 x 14 one~part paper six liner per inch.

GRIDS Map Pool Tave - This tape contains the nscessary
data to print the required maps. It is automatic :1115,

poolad to magnetic taps so that maps can be repr nted witn~-
out re-executing Phase I. The usar can reprint nis rays
(Phase. II) for a duration of 10 days. After that time period
the pool tape will not be available. | .
GRIDS Maps = Phase I will automatically print 2 copy of
the required map on standard computer output forms. i.e.

i
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Exhibit 7

Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit

10
11
26
27
28
29
30

Reference

Double Value
Single Value
Shaded Map

Single Value

n 1"

n 1]

Shaded Map

APPENDIX C
GRIDS
to Exhibits Using GRIDS Functions

Map San Jose Burglary Study

Map Sherifft!s Patrol Analysig Study
" " i 1

Map ’ " " n 1

" San Jose Land Use Study

n " " f 1] i

" Campbell Burglary Study

1] H " i

CJPP Robbery Study

3
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APPENDIX D

GEO~CODING

¥

The process by which an event whose location 18 known by address or place
name {18 referenced to service area (e.g. school district, census tract,
polide beat, ete.) is known as geo-coding. The Center performs geo-coding

by mdans of ity DIME file and the program UNIMATCH. Figure 5 depicts the

probliem of overlapping sexvice areas; and each of the elements in the geo-
3 process are described below.

Y

A. DIME File (Dual Independent Map Encoding):

The Census Burcau's DIME File concept, which is required in the

| crcation of event files, is a geographic base file which desceribes
©  an area in terms of line segments, nodes and enclosed arcas (blocks).

Baech street, river, canal, railroad track, municipal boundary, or
other map feature can be considered as one or more straight line
segments.  Curved lines can be divided into a geries of straight

linc segments. When features intersect or when straight line seg-

ments change direction, nodes are formed. The area enclosed by a
set of line gegments ave called blocks. Using street names and

address ranges, the state plane coordinate system aniother identi-

fier; each segment, node, and block is uniquely identified along
with its geographic characteristics (Figures 6,7, and 8). The
DIME file is built and maintained using programs provided by the
Censug Burcau and programs developed and maintained by the Center
for Urban Analysis.

B. UNIMATCH:

UNIMATCH {s a generalized record linkage system. The linking process
involves two input files. The first, the data file, is the file to
which information is to be attached. The second £ile, the reference
file sually extracted from the DIME File), is the file that supplies

the information to be linked. A data file record is said to be
matched 1f a unique reference file record exists that satisfies
the criteria of the matching application.

Geo-coding then is a specialized form of record linkage applicatibn
whereby house numbers, directions, street names and types, and city

jurisdiction codes are the matching criteria and x-y coordinates,
census tracts and user service area codes are the transferred or
linked data.

As was GRIDS, UNIMATCH was designed and written by the Census Use

Study staff to provide a flexible, casy to use computevized record

linkage system.

+ “§ .

B
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< EXKIBIT B

ADULT PROBATION SERVICE AREA PROJECT

- - > e r—— - 4 erae e . e e e e bk . —————  — - — - -

PROBATION CASE ADDRESS 8Y SERVICE AREA [ (G712 Sauwole_ é ‘Afﬁﬁ , ‘
-

- - Lo e o o cwm eee o aw wem—— At lremea - e e o e e —

NUMBER OF CASES BY SEX ' .

i it W Vg W R W A ——————— > " i Y13 o A W B e e e A | e b Ay St e 8 W W s d @ e m——

TOTAL CASES MALES "FEMALES

7T T AREA T LAST'  CHANGE OF ADDRESS ~~ LAST T "CHANGE OF "ADDRESS™ LASY  CHANGE OF ADDRESS
ADDRESS IN OUT WITHIN ADDRESS IN OUT WITHIN  ADDRESS IN OUT WITHIN

1 49 24 30 12 33 12 17 7 16 12 13 5 . o
” 2° 547 25 30 T1277T 7 38 771647 T197 e T TeT TTii T 1Y T 4
3 12 s 4 4 g 2 2 3 3 3 2 1 i
4 114 54 42 31 79 36 24 28 3s 18 __18__ 3 __
5 7 1317 857 63 "5 T 7T 7 9777 38 T 40 45" 24 1723 20
& 130 5T 59 37 84 31 35 27 46 26 24 10 .
osC 139 76 68 58 80 _ 43 39 24 _ 59 _ 33 29 3& _
- TETTTT%20 7 7176 LT T 142 209 120 120 77

TTTOTAL T 629 T 296 296 219

A - . - - w - —— —— % e = - — - —— ——

»
NUMBER OF CASES BY TYPE OF OFFENSE (MOST SERIOUS CONVICTION)

- T FELCNY T T - TTTHISD/DRUNK DRIVING ~ T TTMISB/DRUGS T HISD/GTIHER™ ~ R

AREA LAST CHANGE OF ADDRESS LAST  CHAKGE UF ADORESS LAST __ CHANGE OF ADDRESS

- _ ANGE 0| 35S _ LAST _ CHANGE OF ADDRESS
ADDRESS IN  OUT WITHIM  ADDRESS IN  OUT WITHIN ~ ADDRESS IN  OUT WITHIN ADDRESS 1IN  OUT WITHIN

1 26 16 15 1 2 2 & a 4 3 o 2 19 3 11 3
2 25 20 22 8 o2 1 1 0 3 _ 0o _6 o 26 _ &  1_ 4 .
3 - 4 3 1 o 1 r 11 1 1 "1 o 6 o 1~ 3
4 5 33 28 19 12 5 1 2 0 o o © 37 17 13 10
5 72 3% 38 46 11 3 3 4 3 0 o0 _ 2 45 __i8 22 13 __ .
8 77 40 38 20 - 9 2 s 1 4 1 371 %0 " T14 13 15
o/C 73 42 46 31 8 5 2 1 2 2 3 3 s6 28 17 17
TOTAL 340 188 188 137 - 45 17 17 9 17 7 _ 7.8 _ _ 221 _8 84 &5

i
1
{
i

9¢




Number of Cases

Number of Moves *
~within zones
-hetween zones
-out of county

Total

Fr..BIT C

Case Involved in each type of move *

-within zone
~-between zones
-out of county

* Computed for case of five service areas

Moves by Prchationers ADULT PRCBATICN SERVICE AREA PROJECT
{1972 Sarple)}
. S
Moves per Case

0 1 2 3 4 Total

330 160 83 42 14 629
55 62 50 19 136
40 34 35 15 124
65 70 41 22 138
160 166 126 56 508

L

55 45 27 9 136
40 26 22 .9 97
65 44 20 8 137

L nier Joue f;a% ?@,- qgw = {@2’@? ?7@%
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Exhibit 1

+

SAM JOSE POLYCE DEPARTMENT Maps  BEAT STUDY

GADS BASIC ZONE MAP(273 BBBs) WITH SYMBOLS REPRESENTING ZONES
TOTAL CONSUMED TIME-TOPELCH ZONE IN 1972 SANPLE DATA, o

7000 MINUTE
5000-7002 MI
E00Q-6O00
400Q-5002
FO00-4002
2000-3000
1000~2000
500-1000
o~ 50
e .

T % B 2 u v e

D1 +~NWLIN0]
¥ » v g ¥ B U 83 & 5

+

ZONE-UALUES  STATEMENTS  SSMODE FIND ZONE

SUNESRYHMB 33 SUBMAP EXPAND SHRINK  NORMAL CLEAR RETURN
el LY MaR o
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Exhibit 2
SAM JOSE P.D. CURRENT SUPERZONEG,  DERT STUDY
EXISTING BEATS..BRAD  8-20-73 ADJUSTED 273BBB’S 34BEATS ‘
SYNEOLS REPRESENT AMOUNT OF CONSUMED TIME IN MINUTES = 2ONES
' K ' e
A 3 14000 !
P > 13000 ", -
¢ > 12000 i
D > 11000 o
£ 10000 A
Q9000 iR
8 > 8000 s T
ETC. I N
LI
' SIS
SHVE EXTEND CLEAR & REDRAW FIND Zéhﬁ
PP AT NORMAL SCALE ~ OVERLAY WITH MAP __ 31
GE I CREQTE ENLARGE ZONESYMB ___ 3 =ON" DOTS
R 12t SHRTNK SSMONF rOM  NHMRFRS

“:9




SAMN JOSE P.D.

FiHAL FINAL MAP  9~-27-73

Exhibit 3

CURRENT SUPERZONES
RMB 40 BEATS

EYMBOLS REPRESENT AMOUNT OF CONSUMED TIME IN MINUTES

A > 14000
E > 13000
T .« 12009
DN 110069
E 10000
O > 89000
£ 5 2000
FTe
()

|

-

’ SenE EXTCHD
PoudT
(O 4 CREATE
RS o

CLERR & REDRAW
NORMAL SCALE

ENLARGE
AHR TN

s *“fbﬂv\":‘ gk gty i 60
, ,
BEAT STUDY
XXX
ZONES
%]
o
FIND ZONE
QUERLAY WITH MAP 31
Z0NESYMB a =0ON pDOTS
S8SMANF =t NEIMRFIRS .

-~




' Exhibit 4

'

SAN JOSE POLICE DEPARTMEMT BEAT STUDY

EACH DOT REFRESENTS THE VALUE OF TOTAL CONSUMED TIME IN NINUTES FOR A BEAQT
USING THE EXISTING BEAT STRUCTURE BEFORE THE STUDV.

THE X AXIS XS 1974 DATA AND THE ¥ AXIS IS 1972 DATA.
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SAN JOSE POLICE DEPARTMENT BEAT STUDY
EaCH DOT REPRESENTS THZ

Exhibit 5

»

THE X AXIS IS 1974 oND THE ¥ .AXIS 1S 1973,
DATA SHOWS @ MUCH MORE HOMOGERIOUS GROUPING THAN DEFORE STUIV)Y,
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EXHIBIT 6

cgLEcT. mepre PN JOSE POLIGE pE
FILE  EVENTS
CENTRAL & UEST SAN JOSE WITH
2 TARGET AREAS & DISPLACEMENT

REMS OF 1 128 MILE RADIUS

»

/
RGLARY PREVENTION

DY

63

DR AP
CENTE
EXPAND
EHRINK
NORMAL
SCALE

GRID

ERASE

DISPLAY EVENTS 'ALL
COUNT ¢ IN ARERS

MARK
DELETE

REDRAW AREAS
CREATE POLYGON
CREATE CIRCLE

3 oo K SR e Non. S M

‘FLECT  MEDIC
L EUVENTS

CPHYRAL B BEST SAN JOSE TARGET AREAS & DISPLACEMENT AREAS
DISPLAYING LOCATIONS OF 1973 BURGLARIES AT MEDICAL FACILITIES

HD COUNTING THE NUMBER OF THOSE BURGLARIES.

SAN JUSE POLICE DEPT BURGLARY PREVENTION STUIY

&

€

GRID

ERASE

DISPLAY EVENTS'ALL
COUNT & IN AREAS
SUt BY i

» TN net e

REDRAW AREAS
MARK ORF CREATE POLYGON

MPOTATS ATDAT e
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Exhibit 15
MT VIEW P D CURRENT SUPERZONES CALLS FOR SERVICE STUDY
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Exhibit 16

1T VIEW P D CURRENT SUPERZOMES CALLS FOR SERVICE STUDY
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Exhibit 17 ’

Mt View Police.Department Calls for Service Study

Each stick represents the values for a "BBB" for Total Calls (on the x-axis),
Total Consumed Time (on the y-axis) and Average Response Time (on the z-axis).
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EXHIDIT 18

[3

( Criminal Justice . | Campbell Police Department
Demonstration Project March 5, 1975

.

Table of Contents of Reports

Number of units assigned by TOD & DOW (September)
Number of units assigned by TOD & DOW (October)
Number of events by TOD & DOW (September)
! Number of events by TOD & DOW (October)
Total number of units assigned by event category
- Total number of units agsigned by day
| Total number of units assigned by time of day
Total number of units assigned by day of week
Total number of units assigned by month call received
10, Total number of units assigned by event category (September)
11, Total number of units assigned by event category (October)
12, Responsce & Consumed Times by event category (September)
13.  Response & Consumed Times by event category (October)
14,  Number of Primary units & backup units {September)
15, Number of Frimary units & backup unite (October)
16, same as repurt 12 - primary units only
( ) 17, same as report 13 - primary units only
18, Number of events by category (September)
19,  Number of events by category (October)
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Exhibit 19

Campbell P.D. Calls=-for-Service Study

Baslc Zone Map of Campbell with ¥ at the Centroid of Each Zone.
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EXHIBIT 22

£

¥

GILROY POLICE DEPARTMENT CALLS FOR SERUICE

CACH GTICK REPRESENTS THE UALUES FOR A ZONE  THE X AXIS IS TOTAL CALLS.,
THE v AXIS IS TOTAL CONSUMED TIME IN MINUTES AND THE 2 AXIS 15 AVERAQE
SHSUMED TIME IN MINUTES DURING THE PERIOD JULY - SEPT 1974
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Budget Category

D-3238

- =
Srant runds

Match Funds

Grant Funds

A1899-2

State. Match

e

Local Match

2
swfesws s e oy

Personal Services 110,0897. 25,079. 35,262, ‘3,611. ; «0-
Travel 1,197. -6~ ; _ 788. S
Consulting Services 32,678, 10,0400. , 1,500. : ~0a -0
Operating Expenses 16,908. 22,060.  ; 26,450. | -0- © 3,611
Zquipment - 2,512, ‘ ~0- ? -0~ -0-
. :
TOTALS 160,880. 59,531.  } 65,000. | = 3,61l 3,611.
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o ‘ APPENDIX F: GCOSTS
Countywide CAPER Geocoding

¥

Geocoding the Countywide CAPER clata currently requires several passes thru the
computer. However, the various phases can be processed as one job and the
Center's costs to proceces 30,000 data records can be estimated as fiollows:

Set up Costs (2 houra x $25.00) $ 50.00

Machine Costs* $ 75.00
. Total/Record $ 0.004
Total $125¢00

Based on the Center's current matching experience of 624, the cost pex
geocoded record is now $0.007. Upon implementation of the D.I.M.E. file

as our primary geographic base file this cost should be reduced by 10-15%
as the number of matches increase. However, at the same time, the ability
to match intersection data will result in an increased cost. We estimate
the additional run necessary to match intersection data will cost about the
same as the non-intersection job and will result in a match rate of 90 - 95%
of the intersection records. Therefore, upon implementation of the DiLl.M.E.
and D.I.M.E. Intersection files, the costs to process 30,000 records and
successfully geocode 90% of them will be:

Set up Costs (4 hours'x $25.00) $100.00

Machine Coste¥® $150.00
Total/Recorxd ‘ $ 0.008
Total/Geocoded Record $ 0.010
Total $250.00

*Machine Costs are those costs billed to the Center by GSA-Data Processing
Center. A detail breakdown by item is available upon request.

Dec. 18, 1974
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Dec. 18, 1974
APPENDIX F: COSTS *

Countywide CAPER GRIDS Maps

"
)
»

Producing a sct of GRIDS maps requires three separate steps after all geo~
coding {g completed, The firat atep {o to convert the agency code to a
numerle value and i3 required by the GRIDS program regardless of the number
or types of maps requested., Based on previous experience, the costs for this
operation, for a batch of 30,000 records are:

Set up cost (1 hour x $25.00) $25.00

Machine Cost#* $13.53
Total/Record *» $ 0.00128
" Total $38.53

¥

The coots ngsociated with the production of the maps, step 2, vary depending
on the number and types of maps requested. If the requested maps differ from
previously created mapa enly in the source data used, the following costs for
a run of 16 maps displaying 30,000 records ¢an be anticipated:

Set up cost ( 2 Hours x $25.00) $ 50.00

Machive Cost# $ 95.28
Total/Map $§ 9,08
Total $145.28

If the requested maps differ from previously created maps in any way other than
using different data, the set up costs will increcase depending on the complexity
of the change. However, a rcasonable cost for designing, developing and
implementing a totally new map should not exceed $25.00.

The third step in the process is the final printing and assembly of the wmaps
produced in step 2. Again, based on past experience, the following costs for
a run of 16 maps c¢an be anticipated:

Set up cost (1.5 hour x $7.00)%* $ 10.50
Machine Coot¥* $ 23.11
Asocmbly cost (9 Min/Map x 16 Maps x $15.00) $ 36.00
Paper Cost (6 Pages/Map x $0.055/Page x 16 Maps) § 5.33
Total/Map $ 4.68
Total ' $ 74,94
Sumnary (assuming 16 previously set up maps displaying 30,000 records):
Set up Cost $ 85.50
K Machine Cost* $131.92
Assembly Cost $ 36,00
Paper Cost § 5.33
Total/Map $ 16.17 ‘
Total © $258.75

**Data Processing Center's Data Control Clerk

*Machine Costs are those costs billed to the Cénter by GSA-Data Processing
Conters A detatl bLreakdown by {tem is available-upon request.
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APPENDIX: F: Staffing:* Center for Urban Analysis

F. M. Lockfeld
R. W. Renshaw

« Mo Wytock
Sl M. Dunn
W} Hanks

G. Hunt

6.l 01ivas

L. Gama

, Ke Mueller-Simmons

Former Staff:

R. Clark

L. Quintel
C. Chew

J. Harwell
B. Johnson
J. Millar
C. Barahona

Project Director
Assistant Project Director

Operationa Research Analyst
Operations Rescarch Analyst

Operations Research Analyst I
(Admin. Analyst I/Planner I

Geogrophic Base File Specialist
(Supervising Clerk position)

Technical Alde
(Account Clerk position)

Technical Aide
(Account Clerk position)

Technical Aide
{Account Clerk position)

Abstract Clerk

Int. Typist Clerk

Account Clerk (extra help)
Int. Typiet Clerk (extra help)
Int. Typist Clerk

Int, Typist Clerk (extra help)
Int. Typist Clerk

.
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May 1973 - current

(acting:

May 1973 - Oct.
1974) Oct. 1974 - Current

Qcte 1973 « current

Oct. 1973

-

Oct. 1974 -
ogto 1973 -

July 1973
July 1973
Fab. 1974

Oct. 1974

July 1973
July 1973
Feb. 1974
Oct. 1973
Jan. 1974
Mar. 1974
Feb. 1974

aurrent

current
Oct. 1974:

aurrent
current
current

current

1974
1974
Oct. 1974
Jan. 1974
Oct. 1974
Sept. 1974
Apr. 1974

Jan.
Jan,




DEPUTY CO. EXEC. - PROGRAMS
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CENTER FOR URBAN ANALYSIS
STRUCTURE & RELATIQNSHIPS

COUNTY AGENCIES:

U.S. GENSUS BUREAU

DATA PROCESSING
ASSESSOR
PLANNING
R.C.J.P.B.
CLIENT DEPTS.

.
.
i

COUNTY OFFICE OF EDUCATION
R.E.C.A.P.
CENTER FOR EDUCATIONAL PLANNING

CENTER FOR URBAN ANALYSIS

CITY AGENCIES:
POLICE CLIENT DEPTS.

OTHER CLIENT DEPTS.

SAN JOSE F.D.

IBM RESEARCH

*STANFORD

CENSUS USE STUDY F.R.C.

IX

CRIMINAL JUSTICE PILOT PROGRAM

SCHOOL DISTRICTS
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PROPERTY DISPOSITION RECOMMENDATION

There is & continuing requirement for all of the property obtained during
the grant period for on going use within the original purpose of the
LEAA grant. ' ‘

The property is needed by the Center for Urban Analysis to continue to
service user agencles with the capabilities exhibited in the demonstration
projects. The utilized property will support criminal justice agencies

as well as other governmental agency clients of the Center. The funding
support of the Center are user chargers, plus federal grants for specialized

- portions of work. The agency that will have actual physical possession of
. the'property is the County of Santa Clara, Office of the County Executive.

, Current projects involving criminal justice agencies include the San Jose
Police Department, Computer Assisted Public Safety System (for police and
fire, initially San Jose, subsequently to other jurisdictioms), work with
the Gilroy Police Department, and Countywide CAPER.

F. M. Lockf!id, Project Director (datéy/ '
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