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As chairman of the Executive Committee of the State Ju-
dicial Information Systems (SJIS) Project, and a participant in
this project since its inception, I feel that the recently com~
pleted fourth phase has been a highly productive one. Typical
of the accomplishments of the current SJIS effort is this cost-
benefit methodclogy report. The document will provide state
court administrators and their systems personnel with a guide
to conducting effective cost-benefit analyses during the
systems design and selection procedure.

Most importantly, I would point out that the SJIS pro-
ject has now been expanded to include all fifty states, the
District of Columbia, and the territories of the United
States. In addition, the Conference of State Court Administra-
tors has agreed to assume joint policy guidance and control of
the project in cooperation with the National Center for State
Courts. These two developments attest to the effectiveness of
8ix years of effort and bode well for even greater impact as
the program expands to many more of the state court systems,

The completion of this most recent phase of the project
has been possible only because of the exceptionally hard work
and cooperative spirit of the members of both the National Cen-
ter's SJIS project staff and the SJIS project committee. All
participants very unselfishly donated a great deal of their
toil and time.

fwﬁﬂa@er

Larry P. Polansky
Chairman, Executive Committee
State Judicial Information Systems Project
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The Conference of State Court Administrators (COSCA)
has recently given its support to the State Judicial Informa-
tion Systems (SJIS) program to ensure its continued success and
to further its long~term goals and objectives. The SJIS pro-
gram was made a cooperative effort of COSCA and the National
Center for State Courts (NCSC) by giving both policy control
and direction of the program to an advisory committee of state
court administrators appointed by the chairman of COSCA.

During the past year the National Center staff produced
this cost-benefit methodology report, which contains a set of
procedures that will assist state court personnel to develop
and conduct their own well-defined analyses. This added ana-
lytical capability will increase the probability that all rele-
vant costs and benefits are fully considered during SJIS system
selection procedures,

For state court administrators, the SJIS project has
provided a viable source of information and technical expertise
that has enhanced statewide information system development. It
is expected that the effectiveness of this assistance will
greatly increase with the expanded role of COSCA.

Walts ). e

Walter J. Kane
Chairman
Conference of State Court Administrators

iv

e A R A S T S

s

PO

This Cost-Bemefit Methodology for Evaluation of State
Judicial Information Systems report is one of four ma jor docu~
ments produced by the National Center for State Courts as part
of Phase IV of the State Judicial Information Systems (SJIS)
project to assist the state judiciaries in their efforts to de-
velop operational statewide information systems.

The report is intended to be a working document to help
the individual states conduct cost-benefit analyses by provid-~
ing guidelines and methodologies for doing these analyses. The
document sharpens the focus on the major costs and benefits
that are a factor in information system selection, and illus-
trates the use of these guidelines through the presentation of
several thorough case studies.

Through the cooperative efforts of the SJIS project
c9mmittee and most recently the Conference of State Court Ad-
ministrators, I feel another major step towards establishing
operational information systems within the state courts has
been achieved.

. The value of the positive contrel that the state judi-
ciaries can exercise through COSCA towards the coné nued ef-
forts of this project is self-evident and will be readily rec-
ognizable by the reader of this comprehensive document.

Fovard e S0 4

Edward B. McConnell
Director
National Center for State Courts
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Preface

The need to use cost-benefit analyses in the selection
of manual or automated systems has grown steadily in recent
years. A major reason for this is a continuing trend toward
centralized collection and ugz of management information. The
result has been complex management systems with widespread or-
ganizational, operational, and financial implications. In se-—
lecting systems of such significance, it is important to evalu-
ate accurately the tradeoffs between costs and benefits. 8uch
evaluations are impossible without specific analytical tech-
niques.

Within the past ten years, state judiciaries have
joined this move toward ceatralization by their increzsing use
of computers to provide management information. The need for
cost-benefit analyses has been recognized by several state ju-
diciaries, but they represent only a fraction of the states
that might find such analyses helpful. It is suspected that
marnty states have avoided cost-benefit analyses because they are
unaware of the importance of the information that results from
these analyses and also because they are unsure of the basic
analytical procedures.

The purpose of this document is to set forth basic
methodology for doing cost-benefit analyses in a courts envi-
ronment. It is intended to be a working document with emphasis
on step—~by—-step procedures rather than theory.

This document addresses the needs of both the managers
in the judiciary (e.g., court administrators) and the analysts
who actually perform the analysis. Managers can obtain a sum-
mary of this document-—including its contents, the use of cost-
benefit analyses in the courts, and the methodology--by reading
the introductory and management overview sections (Secticens I
and II). This summary material will also be useful to analysts
because it sets the stage for the more detailed discussions of
assumptions and system alternatives on which the cost-benefit
analysis is based (Section III), the actual cost-benefit meth~-
odology (Section 1IV), and conclusions (Section V). These lat-
ter three sections are the focal points of the methodology that
will be used by the analysts. ‘

bty

A direct, pragmatic linkage between the methodology and -

the courts is given in Appendix A, which contains three case
studies of cost~benefit analyses conducted in courts environ-—
ments. ,
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Section |

Introduction

Qverview

The National Center for State Courts (NCSC) is provid-
ing coordination and staff support in Phase IV of the State
Judicial Information System (SJIS) project. SJIS is a project
funded by the Law Enforcement Assistance Administration (ZEAA),
whereby 23 participating states receive individual grants to
develop statewide judicial information systems.

It is apparent that such systems are needed to provide,
as a minimum, statewide statistics on caseloads in state courts
and, in some situations, operational support for individual
courts and statewide administrative support in such areas as
personnel and finance. The systems can be manual or automated,
although within the SJIS project most of them will be automated.

The SJIS project was initiated by LEAA in 1973 to pro-
mote development of state judicial information systems and to
provide the judiciary with generated data elements of the
Offender-Based Transaction Statistics (OBTS) system and the
Computerized Criminal History (CCH) file, both part of the on-
going LEAA Comprehensive Data Systems (CDS) program.

Since 1973, most of the 23 states have received limited
funding (a2 maximum of $200,000 per grant period) to assist in
the * development of their SJIS projecis. ‘£ach state that re-
ceived an initial $200,000‘ has been guaranteed a follow-up
grant of $200,000 to continue its SJIS development effort.
Concurrently with this Ffundiny for states, LEAA also provided
SJIS funding to the Institute for Judicial Administration and
SEARCH Group, Incorporated, to accomplish the following broad
goals: ’ ‘

—Establish theiminimum judicial data elements required
for state-level court administration, trial - court
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management, and research and planning in both criminal
and civil areas of law.

—Design a conceptual model for collecting, analyzing,
and reporting judicial information and statistics that
could be implemented on a manual or an automated basis.
—Develop requirements and functional design specifica-
tions for implementation of the model in several states
to provide judicial data to the OBTS/CCH modules of the
CDS program.

Accomplishments of Phases I-lll

The first three phases of the SJIS project:

—Surveyed and documented the state of the art of state
judicial information and statistics systems.
—Established the state-level judicial administration
information requirements for criminal, civil, juvenile,
and appellate court data, and for personnel and finan-
cial data. ‘

—Completed the functional system design of a model
SJIS that satisfies the aforementioned information re-
quirements as well as the requirements for judicial
criminal data specified in the NCIC/CCH working manual
and SEARCH Technical Report No. 4 (OBTS).

—Reviewed the grant applications and workplans of over
19 states to develop and implement, on some basis, a
state~level judicial information system.

—Developed an SJIS data utilization package for state-
level judicial administration.

~Conducted an SJIS data utilization workshop for tech-
nical and administrative practitioners in the field of
state-level judicial administration.

—Developed documentation requirements for state-level
judicial information system transfer.

—Assisted two identified states (Oregon and Missouri)
in meeting the documentation requirements.

—Conducted a series of on-site assessments in those
participating states where SJIS development had pro-
gressed enough for an evaluation to be worthwhile.
—Conducted a series of SJIS assessment meetings to as-—
sess the remaining SJIS projects which were not devel~-
oped enough to warrant an onsite visit.
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Phase IV SJIS Aims and Objectives

The current SJIS project is designed to continue to as-

sist the state courts in developing state judicial information
systems. Specifically, the project aims to meet the following
objectives:

O Tl e A S I b S

—Assessment: Assess the development of participating
states to assist with problems, to ensure compatibility
with required data elements, to enhance the accuracy
and completeness of data, and to generate information
of value for transfer to other courts.

—Technology Transfer: Encourage the initiation of
technology transfer between the participating and non-
participating project states through (a) the develop-
ment of an extensive SJIS State of the Art Report 1978
that documents the state of existing SJIS technology
and development, and (b) dissemination of this informa-
tion through the establishment of a judicial informa-
tion system clearinghouse capability within the NCSC.

—Special Deliverables: Prepare a long-range national
plan for coordinating the development and implementa-
tion of SJIS; reexamine the need for court-supplied da~
ta elements to OBTS/CCH; conduct a preliminary assess-
ment of the compatibility of the Prosecutor's Manage-
ment Information System (PROMIS) with SJIS; and develop
a preliminary cost—benefit methodology suitable for use
in evaluating an SJIS.

-——Technical Assistance: Provide limited technical as-
sistance to all states to encourage and to facilitate
deve lopment and implementation of SJIS.

—Coordination: Work closely with other projects to
benefit from work already completed and to prevent du-
plication of efforts.

—Information Transfer: ©Encourage information transfer
activities between the participating and non-
participating project states through periodic news-
letters in the NCSC Report, through technical assist-
ance, and through dissemination of the four major re-~

- ports developed under the Special Deliverables section.

—Grant Review: Review applications from S5JIS states
for LEAA funding.




Cost-Benefit Task

The Phase IV task to develop methodology that will as-
sist state judicial departments to effectively perform cost-
benefit analyses is documented herein.

The purpose of a cost-benefit analysis is to relate
costs and benefits in a manner that helps explain the choice of
a specific manual or automated system. Such an analysis should
be conducted prior. to system selection because it is needed as
a basis for selecting from among two or more system zp-
proaches. One of the approaches under consideration will usu-
ally be the manual or automated system that is currently in op-
eration.

The analysis should be updated after the selected sys—
tem has become operationmal to check the previously determined
costs and benefits and to provide a basis for any adjustments
that may be necessary.

A cost-benefit analysis must be realistic, and it must
not be done simply to justify a decision that has already been
made. While the analysis may not be the final determinant in
system selection, it is ome of the major factors (along with
functional and operational requirements, political considera-
tions, structure of state court system, =zvailability of fund-
ing, etc.) in this selection process.

Development of a cost-benefit analysis is directly re-
lated to planning, since a true evaluation of costs and bene-
fits can only be made relative to the anticipated system life
span. It 1is important for personnel involved in selecting and
using the system (i.e., judges, administrators, data processing
managers) to participate in the analysis, be aware of and sup-
port its results, be able to discern whether these results are
positive or negative in terms of the system approaches under
consideration, and be apprised of whether the implemented sys-
tem is performing according to the predictions in the cost-
benefit analysis. The analysis should, in summary, be a work-
ing document based on reality.

The above requirements imply that the cost~benefit
analysis should have the following characteristics:

—All initial conditions, assumptions, steps, and con-
clusions in the analysis should be clearly, but con-
cisely, described so that prospective readers will know
how the conclusions were developed and what the con-
clusions mean.

-—The analytical techniques that are used should be as
simple as possible within the constraint that they be
of sufficient sophistication to accommodate costs and
benefits in the given judicial environment.
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—~he terminology that is used should be straight—
forward, well-defined wherever necessary, and consist-
ent.

Cost-Benefit Background

Some state judicial departments have conducted cost-
bene fit analyses to justify implementation.of automateq systems
or portions thereof. There tias been considerable variation 1in
the motivation, level of detail, and usefulness of these analy-

S,

> The most common apprcach has been to analyze the costs
and benefits of a proposed automated system relative to the
current manual system. Costs have been computed for the manual
system using cost items (e.g., personnel Raygrades, courtrooms,
documents produced), unit cost for each item type, and number
of items. Costs for the automated system have then been de-
rived from the manual system costs by estimating the amount‘of
savings for each cost item. Other than those directly atFrlb—
utable to cost savings in the aforementioned cost computations,
benefits have usually not been related to costs.because they
usually could not be expressed in the same ‘PnltS as costs
(e.g., dollars). Any coverage of these benefits has usually
been restricted to textual descriptibns. ]

A major problem with many of these analyses is th:'it
they do not clearly set forth the steps that were fqlloved in
arriving at the conclusions. Also, in many cases, it is un-
clear how cost and benefit projections over the system life
span have been used in the analysis.

Approach Used in this Report

This document sets forth cost-benefit methodology with
the intent of providing a framework that an indiviqual state
can adapt to its needs. Since the same basic techniques héve
been used by states in the past to compute c95t§ and describe
benefits, and since these techniques are Yalld in most cases,
the approach to developing the methodology is to:

—Use the basic techniques currently employed.

—Provide detailed guidelines for clearly apd systemat-—
jically describing the conditions, assumptions, steps,
and conclusions that accompany usage of these tech-
niques. .
—Emphasize close coordination between costwbeneglt
analyses and planned utilization of the system over 1its
life span.
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—Indicate methods fer integrating the results of anal-
yses of costs and benefits.

It is recognized that, within the context of the SJIS
project, cost-benefit analyses are most often used in situa-
tions where a manual system is operatioral and alternate auto-
mated systems are being considered. Examples throughout the
report are oriented to this situation. The reader should, how-
ever, note that other situations can occur. For example, via-
ble alternate systems may be manual or a combination of manual
and automated. Or the operational system may be an automated
system. The methodology set forth in this report applies to
all of these situations.

Content
The document consists of five sections:
Section I. Introduction.

Section II. Management Describes basic concepts of
Overview: courts environment in which
cost-benefit analyses are
conducted, and terminology
and methodology wused in
cost-benefit analyses.

Section III. Assumptions
and System Describes types of assump-
Alternatives: tions and possible system
alternatives on which cost-
benefit analyses are based.

Section IV, Methodulogy: Sets forth the recommended
methodology for use in cost-
benefit analyses. This in-
cludes the mathematical
basis for combining costs
and benefits and inter-

" preting the combined re-~
sults, the actual methodol~-
ogy for cost computations,
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methodology for describing
benefits, and methodology
for combining costs and ben-
efits.

Section V. Conc¢lusions: Describes genmeral methods
for interpreting results of
cost-benefit  analyses and
for appraisal of realistic
operational impacts based omn
results of these analyses.

In addition there are two appendices. The first pre-
sents case studies of hypothetical situations to illustrate us-
age of the alternatives, methodology, and conclusions described
in sections III, IV, and V. The second gives references to
relevant documents including reports from states that have con-
ducted cost-benefit analyses and other material that presents
various approaches to these analyses.
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Management Overview

Introduction

There are certain concepts that pertain to cost-benefit
analyses in general and to the methodology set forth in this
document in particular. They are described im this section.

The concepts and associated terminology are explicitly or imv

plicitly used in remaining sections of this document. They
should also provide assistance in reading other cost-benefit
documents.

The intent of this section is to give managers a sum-
mary of the considerations that pertain to cost-benefit analy-
ses and an overview of the approach to conducting these analy-
ses. It also gives analysts an introduction to the more de-
tailed material that follows.

Cost-Benefit Analysis, in the Courts

Even though many aspects of the cost-benefit methodol~
ogy could apply to general situations, it is necessary to place
the methodology in the context of the courts environment when-
ever possible. The intent of the next few paragraphs is to
provide a courts perspective to the material that will be pre-
sented in the remaining sections of this document. A more de-
tailed linkage between the methodology and the courts is given
in the three case studies in Appendix A. '

Need for Cost-Benefit Analysis

The trend towards centralized state-level court admin-
istration is a relatively recent development in many states.
The structure of state court systems and, therefore, the -extent

Preceding page blank




of centralized administration (i.e., management) vary from
state to state. This variation extends to the types of courts
that are under centralized control and the types of management
functions (e.g., assignment of judges, assignment of other
court personnel, allocation of other resources) that are exer-
cised centrally.

In order to manage effectively at any level, accurate
and timely information is needed on court caseloads and re-
sources. This will ideally permit assignment of resources
based on activity in specific courts as indicated by the vol-
umes and types of caseloads. In most states with central
courts administration, the following problems make it difficult
to obtain the needed information:

—Nonstandard Caseload Reporting: Caseload data are
often reported in a manner that makes them difficult to
correlate and combine into statewide statistics.

~—Volume and Diversity of Caseload Data: In most
states the high volume and the wvariation of caseload
data make it impossible to ecomomically group these da-
ta and produce meaningful management veports at the
state level.

To at least partially alleviate these problems, many
states have instituted standard recordkeeping and reporting
procedures throughout their court systems; and they have turned
to computers to help process the data and produce meaningful
reports. Those that are using computers have found that rec-
ordkeeping and reporting, even if they had not been previously
standardized, did become standardized (along with almost every-
thing else related to the computer) as a by-product of using
the computer.

Adapting a set of procedures to a computer is an ex~
tremely complex undertaking that involves decisions on how to
obtain necessary computer facilities; how to develop a computer
system that will accept data and produce reports in a manner
that best accommodates the needs of the state court administra-
tive office, the courts, and other system users; and how to im-
plement the computer system for these users.

These decisions have great impact when they involve a
computer system that will affect courts throughout an entire
system over an extended period of time. The procedural and or-
ganizational structure brought by autcmation, moreover, will
not be easily modified because of the inherent difficulty in
changing a computer system.

A cost-benefit analysis will assist in making these de-
cisions because it identifies and relates the costs and bene-
fits of the alternative computer approaches that will
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accomplish the needed processing. Among the other factors that
may influence the decisions are political considerations, func-
tional and operational requirements, the availability of fund-
ing, and the structure of the state court system. Even though,
in many situations, the cost-benefit analysis may not be the
ma jor factor in the overall decision, the information obtaired
from such an analysis will help  in making what is usually an
important and far-reaching decision.

While cost-benefit analyses in the state courts are
most often used to investigate various computer alternatives
along with existing manual procedures, the analyses are equally
applicable to a group of alternative manual procedures or to a
combination of manual and automated alternatives.

Success in a Courts Environment

In order for a manual or automated system to be suc-
cessful, it must be supported by all users and other involved
personnel. This is especially true of an automated system be-
cause it normally represents a substantial change in existing
procedures. It also represents a large and sometimes frighten-
ing unknown to many people who will be involved with the system.

Involved People and Groups. In a court environment,
the people involved with the system include clerical personnel
in various types of courts and in the state court administra-
tive offices, who supply data to the system. Also included are
system users such as court clerks, judges and justices, local
court and adminitrative office management personnel, and any
others who use system reports (e.g., justices of the peace,
quasi-judicial officers).

Others who are heavily involved with the system are
those in the judicial branch who have authority over all state
court activities. This includes the chief justice as well as
the judicial council and equivalent groups. It is important to
note that many of these people may also be system users, but
the involvement noted here refers to their functions as over-
seers of state court activities.

Additional involved groups may include state legisla-
tors and planners, who fund and approve the system, and execu-
tive branch personnel, who may run the system on their computer,

Continuing Contact. A major factor in gaining the sup-
port of the disparate people and groups who are inveived in the
system is to have continuing contact with them throughout the
system approval and development process. This should be fol-
lowed by periodic contact when the system beccmes operational.

11
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Continuing contact will accomplish two things: First,
it will permit a thorough appraisal of what those involved with
the system want it to accomplish; second, it will permit them
to be apprised of what computers in general and the system in
particular can and cannot accomplish. This will promote mutual
understanding and minimize the chance of surprises and disap-
pointments when the system becomes operational,

What does continuing contact mean? For the users it
means frequent, sometimes daily, contact to identify their re-
quirements and ensure that the developing system meets their
needs. For the chief justice it means considerably less fre-
quent contact, although it should be ensured that he/she is as
aware of how the system is progressing as he/she needs to be
and wants to be. Other people and groups should also be in-
volved in accordance with their needs and desires.

Adherence to Constraints. While the contacts described
above are necessary in order for the system to be successful,
they will be wasted unless an operational system is produced
that meets the functional expectations and is consistent with
prevailing conditions in the state court system. This is an
illustration of the old cliche that "actions speak louder than
words" (although both "actions" and '"words" are needed in this
instance).

In developing and implementing a computer system, it 1is
obvious that the system should meet the functional requirements
to the maximum extent possible. A much more subtle requirement
is that it conform to various conditions in the state. These
conditions define the envirooment in which the system wust
function, and they can impose severe constraints on the overall
system or on specific parts of the system approval and develop-
ment process. These constraints are most likely to involve the
following:

—Funding: The system must be planned in accordance
with the amount of funding that will be available and
the times when this funding will be available. Plans
for funding must be coordinated among various funding
sources (e.g., state, local, federal) so that adequate
funding is available throughout the system life span.

—Court System Structure and Dynamics: This relates to
the level within the state courts at which a system can

be effectively implemented and operated. It is a par- .

ticularly strong consideration when the system is auto-
‘mated because of the centralized control that accompa-
nies such a system. The question becomes twofold: To
what extent do those who control the state judiciary
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(e.g., the judicial council, state court administrator)
have statutory power to impose the system? To what ex~-
tent can they actually exercise this power?

—Operational Procedures: In most situations, the sys-
tem must achieve a balance between operational require~
ments at the state and local levels.

It is essential that the cost-benefit analysis allow

for.constraints such as these, primarily by establishing proc~
essing alternatives that are truly viable and by realistically
evaluat:}ng costs and beuefits. For example, suppose a possible
processing alternative is to install a distributed processing
network with remote minicomputers used for both 1local trial
court processing and for accumulation of statistics that will
be periodically sent to a central computer for state-level
process%ng. Suppose further that, because of the trial court
processing, part of the cost of procuring and operating the
minicomputers will come from the individual trial court bud-
gets. If the budgets cannot accommodate this expense, and if
budget modifications are impossible, tF.:n this is not a viable
alternative despite its technical appeal. Other alternatives
must be developed that are consistent with the local budgets.
) Another example is a situation in which key personnel
in .several trial courts refuse to accept an automated system.
Typically, many trial court personnel are elected or appointed
locally (and therefore immune to centralized control) and are
ent}'enched in existing procedures. In this situation, any proc-
essing approach that includes statewide implementation at the
outset of the operational life of the system is unrealistic. A
better ‘approach is to implement the system gradually, with the
courts in question coming last on the list. This is done with
the hope that, by the time the system is scheduled for imple-
mentation in these courts, the recalcitrant personnel will have
either retired or the system will be such a resounding succsss
that they will accept it.

) Interactions During the Cost-Bemefit Analysis. The
initial cost-benefit analysis is part of the system approval
process, and it relates directly to the analysis that is done
to establish system processing requirements. If the require-
ments analysis is done properly, extensive interaction with
system users will have taken place.

» In the cost-bemefit analysis, the orientation is toward
local court and state-level managers to identify the applicable
constraints, to establish viable automated and manual approach-
es that are within the constraints mentioned above and that
meet the processing requirements, and to associate realistic

13




costs and benefits with each approach. This necessitates con-
tact with the chief justice and judicial council; with local
court judges, clerks, and administrators; with state court ad-
ministrative managers; and possibly with other approval and
funding bodies (e.g., state legislators and planners).

Upon completion of the initial cost-benefit analysis,
it should be presented separately to each group. Although each
will be interested in the overall costs and benefits of the
system, each will want to concentrate on different specific in-
formation from the analysis.

To the local court judges, clerks, and administrators,
the results of the analysis should be described primarily in
terms of the benefits they will derive in return for their ex-
penditures in money and effort. This may be difficult, because
state-level statistical reporting systems often require more
effort at the local level to achieve the somewhat ambiguous
goal of better management of the state courts. The key is to
be as specific as possible in describing benefits to the wvari-
ous local courts.

It is also important to be sensitive to any constraints
that relate to specific local courts and to assure these courts
that the constraints have been accommodated to the maximum ex-
tent possible. For example, if a local trial court is already
automated, its personnel may be concerned that a state-level
system will, to some extent, duplicate data recording and entry
requirements of their system with no additional benefits.
(This, of course, should not occur since the state system
should complement the local system.) If such a perception ex-
ists, extra care should be taken to desribe the benefits that
will be realized by the local court.

The presentation to state-level managers should provide
details of the costs and benefits from a statewide perspec-
tive. Acceptance of the system is more likely at this level,
because these managers will have the total picture of what the
system is supposed to accomplish and will often be the major
beneficiaries of the system. Once again, however, it is impor-
tant to assure them that the cost-benefit analysis is consist-
ent with the various constraints.

Unless the chief. justice and the judicial council in-
dicate otherwise, the presentation to them should be a summary
of the analysis results. This would include summaries of the
most cost-beneficial processing approaches, the costs and bene-
fits of each, how each approach relates to any prevailing con-
straints, and the overall impact (i.e., considering costs, ben-
efits, constraints) of each approach. It may also be appropri-
ate to give a recommended approach.

14
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Terminology

System Phases

There are normally four phases in the life of an auto-
mated or manual system:

—Development: Consists of all preliminary analysis,
various levels of system design (e.g., conceptual, de-
tail), programming an automated system or "building" an
automated system, and system testing to ensure it has
been '"built" correctly.

—Implementation: Consists of training personnel and
turning over the system and associated documentation to
the user, as well as changeover from the old system to
the new system.

—Operation: This is actual use of the system in an
operational environment. There are two facets to the
cost of this phase if an automated system is involved.
One facet is the cost of computer operations, and the
other is the cost to the functional user of the sys-—
tem. For example, in a judicial system at the state
level, costs may be incurred by the judicial adminis-
trator's department (e.g., for computer operations) and
by the clerks' offices in the judicial districts (i.e.,
the users).

—Maintenance: This includes preventive and remedial
maintenance of all hardware and software associated
with the system, as well as enhancements to the system.

Variable Costs

These are costs that vary directly with the volume of
data being processed by the system. Data volumes are frequent-
ly measured in terms of the number of case filings. Variable
costs are normally encountered as user costs in the system op-
erations phase.

Fixed Costs
These are costs that are independent of processing vol-
umes. Fixed costs are normally encountered in the system de-

ve lopment, implementation, and maintenance phases and in the
computer operations part of the system operations phase.

15



Cost Savings Benefits

There are two types of cost savings benefits: cost
displacement and cost avoidance. Cost displacement occurs when
personnel, equipment, courtroom space, office space, or sup-
plies are no longer required and the budget is, therefore, ac-
tually reduced. Cost avoidance occurs when a new proceduie re-
sults in the ability to provide more or better service without
the increase in personnel, equipment, space, or supplies that
would have been required under an old procedure.

Tangible Benefits

These are benefits that can be expressed in terms of
specific values placed on enhancements to operational capabil-
ity or specific savings in personnel, equipment, space, or sup-
plies. Given this information, a dollar value can then be com-
puted for each benefit.

Intangible Benefits

These are benefits that cannot be ev i luated without
making unsupportable, excessive, or unrealistic assumptions.

Cost Effectiveness

This is a technique used to compare costs of alterna-
tive systems when the benefits cannot be quantified in a manner
that would permit them to be related to costs or when the bene-
fits of all alternatives are perceived to be identical.

Summary of Methodology

This discussion provides a summary of the cost-benefit
methodology that is set forth in the remainder of this docu-
ment.

Assumptions and Systems Alternatives

Cost-benefit ' analyses are usually preceded by or done
simultaneously with a requirements analysis to confirm that the
need for a new automated or manual system actually exists. The
requirements analysis will identify, among other things, the
purpose of the system; court offices and personnel who supply
data to the system, use its output reports, or are otherwise
affected by the systemj and the general characteristics of the
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system inputs and outputs. The assumptions on which the cost-
benefit analysis is based are derived from this information.

The basic sequence in developing cost-benefit analyses
is to identify various alternatives that will satisfy needs
identified in the requirements .analysis, to develop costs and
benefits for each alternative, and to suggest the most cost-
beneficial alternative over the system life span. The alterna-
tives may involve manual procedures, automated procedures, or a
combination thereof.

There are two distinct approaches that can be used to
identify alternatives. One approach is used when a computer
must be procured, and the viable alternatives are drawn from a
group of possibilities that includes the feasible types of com-
puter systems (e.g., central computer, central computer with
remote display terminals, distributed network) and procurement
approaches (e.g., purchase, lease, use of state computer).

The other approach addresses the identification of via-
ble alternatives in an operational courts environment. The al-
ternatives are drawn from such possibilities as how source data
(e.g., on cases) are to be gathered and recorded in a manner
that least disrupts current operations but facilitates entry
into the system, how inputs are to be sent to the computer site
(e.g., by mail, by telecommunications) and entered into the
computer for file update, and how outputs are to be generated
and distributed (e.g., by mail, by telecommunications). This
group of possibilities also includes various strategies for
achieving ultimate functional capabilities and geographic scope
of the system (e.g., whether to implement the full system at
the outset, or to plan a phased build-up to full system).

Basics of the Cost-Benefit Analysis

Overall Considerations, The objective of a cost-
benefit analysis is to identify, from among a number of system
alternatives, the one that seems to offer the best combination
of cost and performance over a prescribed period. It is impor-
tant to note, however, that the analysis portrays the situation
at a given point in time, and this situation may change during
the period.

Before the beginning of a cost-benefit analysis, an
overall plan for conducting. the study and interpreting the re-
sults should be developed. For different levels of cost and
performance, different benefits accrue. The approach in a
cost-benefit analysis is to evaluate costs, eévaluate benefits,
and relate costs and benefits for each system alternative. The
results are then compared in order to identify the most cost-
beneficial alternative or alternatives.
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Costs can be evaluated with relative ease. This eval-
uation is, of course, expressed in dollars. The most obvious
way to relate benefits to costs is to evaluate benefits in dol-
lars and devise a mathematical relationship between costs and
benefits. This is often impossible to do in a realistic manner
because of the subjective, intangible nature of many benefits
and the fact that a major benefit is often cost savings. Al-
though cost savings can be evaluated in dollars, it is often
unrealistic to relate them mathematically to costs because they
actually are costs expressed in a different manner.

This, then, is the challenge of most cost-benefit anal-
yses: how to evaluate benefits and relate them to costs in the
most meaningful way. Throughout the entire analysis, emphasis
is placed on systematically developing costs and benefits in a
step-by-step fashion and on complete supporting documentation,
with text augmented by tables and graphs.

Cost Evaluation. Costs are evaluated over the system
life span for each system alternative. This includes data
processing costs, user costs, and a composite cost formed by
adding data processing and user costs.

Data processing costs are connected with centralized
processing of data received from various sources. For example,
at state court administrative offices, data may be received
from district courts, recorded, stored, and compiled into sum-
mary statistical reports; costs associated with these activi-
ties would be data processing costs. The processing may be
manual, automated, or some combination thereof.

Such costs involve the development, implementation, op-
eration, and maintenance of manual processing and of computer
hardware and software for each system alternative. These costs
are established for the system life span.

User costs are connected with decentralized processing
of source data. For system alternatives that involve caseload
reporting, these costs usually include those incurred by court
clerks in receiving and recording case data and then sending

the .data to a central location (e.g., to the state court admin- .

istrative offices).

The cost item (e.g., clerks) for which costs will be
computed and the units (e.g., "man" hours) in which costs will
be expressed should be established at the outset., Then costs
are computed by forming the product of the dollar rate per unit
of cost item and number of cost items. Sometimes rate per unit
of cost item and number of cost items are readily awailable.
It is often necessary, however, to obtain one or both of these
factors indirectly through intermediate steps. This is partic-
ularly true of the number of cost items since it must be pro-
jected over the system life span.
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In developing a separate set of costs for each alterna-
tive, costs for the current (e.g., manual) system are usually
developed first., Then costs for the other alternatives are
usually developed using the current system costs as a basis and
incrementing or decrementing individual cost items as appropri-
ate.

Composite costs are then developed for each system al-
ternative and each year of the system life span by adding data
processing and user costs.

Benefit Evaluation. As previously indicated, the ideal
way to evaluate benefits is to assign dollar values to them so
that they can be mathematically related to costs. This is of-
ten impossible to do in a realistic way, because many benefits
are either cost savings or unquantifiable items (e.g., in-
creased data accuracy, improved report timeliness, increased
user confidence) that are inherently unsuitable for dollar
evaluation.

I there are quantifiable benefits that can be mathe-
matically related to costs, the question arises as to whether
they are significant enough to make such a relationship worth
computing. If the most significant benefits are cost savings
and unquantifiable, then numerical relationships between costs
and the other benefits (i.e., benefits that are neither cost
savings nor unquantifiable) are meaningless.

An alternate method of quantitatively evaluating bene-
fits in a wanner that permits them to be mathematically related
to costs is to devise a weighting scheme for benefits. This
approach is based on the theory that all benefits can be or-
dered according to their relative importance to a composite
group that can include system users, system developers, and
those who fund, monitor, and manage the system and related ac~
tivities., Then, for each system alternative, a rating of how
well the alternative provides each benefit is assigned. These
values are then used to determine a benefit score for each al-
ternative.

Cost-Benefit Relationship. This is dependent wupon
whether a mathematical relationship exists between costs and
benefits. If quantifiable benefits permit such a relationship,
it is usually formed by subtracting costs from benefits. If a
weighting scheme is used, the relationship is formed by divid-
ing costs into benefits.

Unquantifiable and, wusually, cost savings benefits
should not be related mathematically to costs, but various doc-
umentation techniques can be devised that permit the reader to
easily correlate .costs and benefits of each system alterna-
tive. For example, benefits could be shown in a tavle that,
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for each system alternative, gives a textual summary (including
cost savings for quantifiable benefits) of each apphcal.ale‘ben—
efit juxtaposed with the annual cost of that alternative over
the system life span.

Results. Ideally the cost-benefit analysis should
identify the single most cost~beneficial system alternative.
The ‘hottom line" will not always be this conclusive, and even
when it is, extrameous factors,that cannot be included in the
an~lysis (e.g., political considerations, structure of the
court system, availability of funding) may influence the result.

What will be gained is an identification of the several
most cost-beneficial system alternatives and, by rigorously go-
ing through the analytical steps, a deeper insight into tl}e
cost-benefit attributes of each alternative. A cost-benefit
analysis is, therefore, a prudent step in the development of
any automated or manual system.

v
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Section Il

Assumptions and System Alternatives

Introduction

The purpose of this document is to set forth methodol-
ogy that should be used to select the most cost-beneficial sys-
tem alternative(s) from among a number of alternatives. The
methodology, as described in the next section, represents a
framework for cost-benefit analyses; the insertion of specific
procedures into this framework must be in accordance with the
prevailing organizationmal, budgetary, statutory, and political
environment.

To get the best results from the analysis, various pre-
limipary activities must be dome. It is important to document
all assumptions on which the analysis will be based and to se-
lect carefully the system alternatives that will be the subject
of the analysis. This section describes some of the assump-
tions and alternatives to be considered. Although manual sys-
tems are sometimes viable alternatives, this discussion will
focus on automated alternatives.

Assumptions

To preface the discussion of alternatives and the en-
suing cost-benefit analysis, it is assumed that the functions
and related properties of the prospective (automated and/or
manual) system have been established. This is usually done in
a requirements analysis. It involves detailed decisions and
supporting documentation in the following areas:

~—System Purpose: What is the purpose of the system?
Will it provide operational support (e.g., calendars,
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dockets, jury notices, subpoenas)? Will it be an in- | & —Quantity of Input Data: How much input data are ex-
formation system (e.g., provide summary statistics)? ‘ 3 pected annually over the system life span? For exam-
Will it be both? ple, what are the projected annual case filings over
the next 8 years and how are they obtained? It should
be noted that the actual quantity of input data is usu-

—Modules in System: What combination of civil, crimi- ; ]

nal, appellate, financial, personnel, and other modules
should be included in the system?

—System Participants: The suppliers of data to the
system and users o, system reports must be identified.
They are normally easily identifiable if the system
purpose is known. Usually suppliers of data are clerks
in the judicial districts, and they send these data to
the state court administrative offices either by mail
or by entry into a terminal for transmission over com-
munications lines. Users of system reports are normal-
ly personnel in the state court administrative offices
and judges in the state court system, and they normally
get these reports through interoffice or U.S. mail or
through remote computer peripheral equipment (e.g.,
printers, display terminals) in their offices.

In the cost-benefit analysis, then, primary emphasis is
placed on evaluating costs and benefits relative to
parts of the state court system that will be signifi-
cantly affected by the prospective system.

—System Life Span: What is the expected operational
life of the system? For most automated systems, it is
between five and eight years.

—Levels of Output Information: Will the system pro-—
vide outputs (e.g., at the case level), summary outputs
(e.g., summary statistics), or both?

~Levels of Input Data: Will the system require de-—
tailed inputs (e.g., at the case level), summary inputs
(e.g., sumnary of all cases of a given type in a judi-
cial district), or both? (It should be noted that de-
tailed inputs are most prevalent; otherwise <clerical
personnel are doing summarization tasks that the com-
puter should do.) If detailed inputs are required,
will they include all data or predefined subsets of the
data (e.g., all cases, a sampling of cases, all cases
that exceed a given level of seriousness)? Similarly,
will all or only a subset of summary data be required
(e.g., summary of all cases or of only certain types of
cases)? :
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ally higher than the expected quantity.

With these functions known, it is necessary to identify
the system alternatives that can perform these functions and
are consistent with the organizational, budgetary, statutory,
political, etc., environment in which the system must functionm.

System Alternatives

The possible alternatives can be drawn from combina-
tions of the following categories:

1. Type of computer system.

2. Method of computer system acquisition.
3. Operational approach.

4. Method of software development.

5. Method of system implementation.

These categories are described in the paragraphs that
follow. The computer terminology contained in these descrip-
tions has been defined through explanations or examples. One
possible area of confusion, however, is use of the terms "re~
mote” and "local" in the context of computer operations or
equipment. In computer terminology, "remote" refers to an op-
eration or equipment that is not co-located with a central com-
puter, while "local" refers to an operation or equipment that
is co-located with a central computer. For example, the cen-
tral computer and "local” terminals could be at the state court
administrative office with “remote" terminals in local trial
courts. In the descriptions that follow, "local" refers to the
location of an operation or equipment and not to the type of
court. -

Type of Computer System

This category addresses the type of computer system
that is appropriate for the required processing. Basically,
the computer system consists of a central processing unit and
main memory, auxiliary storage devices (e.g., disk, tape), pe-
ripheral input/output devices (e.g., terminals, card readers,
printers), and communications devices (to connect remote input/
output devices to the central processing vnit and main memo-
ry). The computer system also consists of systems software to
control the equipment.
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Some judiciaries are not confronted with a decision on
computer system selection because they already have a computer
or must (e.g., according to state statutes) use a computer run
by another state agency. However, for those who can select a
computer system, the selection is probably the major decision
in the entire automation process. This is because the system
represents a substantial commitment and investment, which be-
comes even more costly if the user later discovers that the
original computer system did not really fit the need.

There are several possible alternatives:

Totally Centralized. All data processing activities
(e.g., data entry, file update, report gerieration) are per-
formed at a centralized computer site. Typically, in a judi-
cial application, case data are entered on standard forms by
clerks in the trial courts and mailed to a computer facility
where they are entered into the computer. Similarly, reports
are generated at the computer site and distributed by mail to
state court administrative office personnel and, if appropri-
ate, to the judicial districts or trial courts.

Several possible alternatives are encompassed in this
totally centralized concept. The centrai computer could be ei-
ther a large-scale or small-scale (i.e., mini- or small
business) computer. Moreover, there could be multiple computer
sites performing the same centralized judicial processing
around the state,

Centralized Processing with Remote Input/Output. Some
input/output (e.g., data entry, on-line query/response) is per-—
formed remotely, using terminals in the judicial districts and
trial courts, and all remaining processing (e.g., file update,
printed report generation) is performed at the centralized com-
puter. This is 1like the totally centralized concept except
that, for example, case data would be entered by the trial
court clerks using their terminals and then transmitted over
telecommunications lines to the central computer site instead
of being sent through the mail.

There are variations of this approach depending on the
capabilities of the remote terminals. 'Dumb" terminals can
perform only preprogrammed data entry and transmission to the
central computer. Other terminals can perform sets of func-
tions that vary in complexity depending on the capabilities of
the terminal. These capabilities can range from key entry of
data onto disk and transmission to the central computer, to re-
mote report printouts, to remote batching of groups of computer
"jobs" for subsequent transmission to and processing by the
central computer.
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In some cases, there may be computers at remote sites
that are not part of the '"computer system" under consideration
as a system alternative. On the other hand, these computers
may already contain information and perform processing needed
by the "computer system." If this is the case, every effort
shouid be made to use these existing computers because it would
probably be economical to transfer the data from the remote
computer to the "computer system" instead of reentering data.
This transfer could be over telecommunications lines or by
mailing a magnetic tape or disk cartridge. For example, if a
trial court in a metropolitan area was automated prior to de-
velopment of a statewide "computer system," case data for that
court could be written onto magnetic tape and the tape mailed
to the administrative office and read into the statewide "“com-
puter system."

Distributed Processing. This increasingly popular con-
cept utilizes the theory that some¢ functions lend themselves to
efficient processing at remote computer sites, and some are
better processed at a central site. Distributed processing,
therefore, involves a central computer joined in a communica-
tions network with remote computers. In such a network, some
functions are done on the central computer and some functions
are done on each of the remote computers.

For example, in a judicial system that provides both
operational support and summary statistics, all case data could
be entered in each judicial district or trial court and later
transmitted to the central site for file update. Some of these
data could also be retained in each district or court for pro-
duction of dockets, indexes, calendars, etc., on the remote
computer there. All statistical summary and other statewide
reports would be produced from the central computer.

A distributed network consists of central and remote
computers. The central computer can either be a large- or
small-scale computer, and the remote computers can range from
large-scale computers through small-scale computers (e.g.,
minicomputers) to intelligent terminals. If intelligent ter-
minals are used, they normally provide a comprehensive range of
processing capabilities.

As above, every effort should be made to use existing
computer facilities im judical districts or trial courts.

Totally Decentralized. A separate computer exists in
each major remote site, and all processing for a given site is
done there and is independent of the other sites. This ap-
proach may be appropriate in a judicial system that provides
only coperational support for each trial court. Such a system
could, for example, produce indexes, dockets, and calendars for
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each court, and all processing (e.g., data entry, file update,
data files, report generation) would be self-contained in com-
puters in the judicial districts or trial courts,

These computers would normally be small-scale computers
(e.g., minicomputers), although some districts or courts that
include metropolitan areas would possibly require large-scale
computers.

Here again, every effort should be made to use existing
computer facilities in judicial districts or trial courts.

Totally Manual. A possible computer system alternative
is not to use a computer system (i.e., perform the functions
manually).

Summary. In summary, the possible alternatives for
type of computer system are these:

—Large~-scale centralized computer (single or multiple
sites).

—Small-scale centralized computer (single or multiple
sites).

—Centralized computer with remote data entry terminals.
—Centralized computer with other types of remote ter-
minals (e.g., key-disk, remote batch).

—Distributed processing with general purpose remote
computers.

—Distributed processing with remote intelligent termi-
nals.

—Decentralized computers.

—Totally manual.

Method of Computer System Acquisition

This category addresses methods of acquiring the types
of computer systems described above. For some of the computer
system types, several methods of acquisition may be appropri-
ate. Moreover, there may be a time-phased acquisition of parts
of the computer based on a gradual build-up of system capabili-
ties,

As in the previous discussion, it should be noted that
the judiciary may be required (e.g., by state statutes) to use
a computer controlled by a state agency. This would, of
course, obviate the need for any consideration of computer sys-
tem acquisition.

In order to properly evaluate methods of acquisition,
it is necessary to develop all costs that are directly or in-
directly related to computer system acquisition over the judi-
cial system life span. This is the only way that the full
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costs of the various purchase, 1lease, lease-with-option-to-
purchase, and service-bureau arrangements can be clearly seen.

In developing these costs, consideration must be given
to actual procurement of the computer facilities. Procurement
costs can be substantial, particularly for alternatives that
involve an on-site computer (i.e., purchase, lease, lease-with-
option—-to~purchase). This is because detailed procurement
specifications must be developed and extensive vendor negotia-
tions must be conducted to ensure that the acquired computer
can accommodate all anticipated processing.

Another consideration in the case of an on-site com-
puter is whether staff are available to operate and possibly
maintain the computer hardware and systems software. If such
staff are unavailable in-house, they must be recruited or ob-
tained through a facilities management contract. In any event,
these costs must be considered with acquisition costs over the
system life span.

Purchase. It may be advantageous to purchase one of
the computer system types. After purchase costs are projected
over the judicial system life span, the residual value of the
computer system should be included as a final-year value.

Lease. Lease arrangements are common with large-scale
computers, small-scale computers, and minicomputers. Intelli-
gent terminals and other terminal devices are usually purchased.

Lease with Option to Purchase. This is a combined
lease and purchase where, during some predetermined period, the
lessee could exercise an option to apply some of the previously
paid rental toward purchase of the computer system.

Commercial Service Bureau. Computer processing time is
available from service bureaus in most locations. The general
heading of commerical service bureau encompasses commercial
batch processing and time sharing services, university data
processing facilities, and county or city government data proc-
essing facilities.

The basic advantage of this approach is that powerful
computers are available without the substantial investments in
money and time required for procurement, installation, opera-
tion, and maintenance, because costs are distributed among all
users. The main disadvantage is lack of complete user control
over privacy of data and processing priorities.

Service bureaus normally provide access to large-sgcale
computers at a centralized location. A wide variety of remote
terminals can usually interface with the service bureau com-
puter. A user who wanted to develop a distributed processing
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network, however, would probably be somewhat inhibited using a
service bureau computer, although computer—-to-computer inter-
faces are possible. This means that, for example, if individu-
al judicial districts were automated, case data could be input

for district processing and then transferred directly to the
service bureau computer.

State Service Bureau. One of the options may be a
service bureau run by a state agency that provides data proc-
essing services to other state agencies. The same considera-
tions enumerated above for commercial service bureaus apply
here, and the cost can range from nothing (i.e., all state
agencies support it indirectly in their budgets) to amounts
that far exceed costs of commercial service bureaus (i.e., it
is a fallacy to assume that state data processing services are
cheaper than those available commercially).

Judiciary Computer. 1In a few cases, the judiciary will
already have a computer that is suitable for the planned proc-
essing. If this is the case, the in-house computer will proba-
bly emerge as the cheapest alternative. Such a computer could
provide centralized processing without terminals and, if com-~
munications handling facilities exist, with terminals. De-
pending on the characteristics of the computer and the control

exercised over it, a distributed network may also be a possi-
bility.

Summary. In summary, the possible alternatives for
computer system acquisition are:

—Purchase.

—Lease.

—Lease with option to purchase.
—Commercial service bureau.
—State service bureau.
=—Judiciary computer.

Operational Approach

This category consists of various operational ap-
proaches (i.e., on-line remote inputs, batch inputs, batch out-
puts, etc.) to accomplish the required functions. In the case

of a statewide reporting system, any of the following basic op-
erational approaches may be feasible:
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Level of )

input from Method of transmission Leve} of

judicial to administrative Method of statistical

districts office processing reports

summary entered on forms and sent  manual summary
by mail

summary entered on forms and sent  automated summary
by mail

case entered on forms and sent manual summary
by mail

case entered on forms and sent  automated  summary
by mail

case entered thru terminal and automated summary
sent via telecomm

case entered on forms and sent  manual detail
by mail

case entered on forms and sent automated detail
by mail

case entered thru terminal and automated detail

. sent via telecomna

When automation is involved, the operational approach
relates closely to the type of computer system category that
was described previously. Type of computer system refers to
alternatives that would be considered if an entire computer
system (or equivalent processing service) were to be anUIr?d.
If this is the case, specific computer system §1ternat1ve§ im-
ply specific operational approaches. This inference is so
strong, in fact, that operational approaches are seldoy listed
when alternatives are given in terms of acquiring entire com-
puter systems. )

For example, a centralized computer with remote data
entry terminals in a system whose purpose is to produce summary
statistics implies on-line remote inputs and batch local out-
puts; these operational implications often are not Ftﬁted.

On the other hand, computer system acquisition may not
be a major consideration--usually because most or all of the
computer equipment is already available. Alternatives are fre-
quently given in terms of operational approaches, with any
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additional computer equipment (usually terminals) that is re-
quired being included as costs, but not as stated integral
parts of the altermatives.

For example, the judiciary may be required by law to
use a state computer, and there may be several small computers
for trial court processing in the more populous judicial dis-
tricts. This dictates a centralized processing approach with
data submissions from each trial court. Since some districts
are aiready automated, an alternative with obvious advantages
would be to perform data entry in the trial courts and transmit
to the state computer (assuming the equipment can handle this)
using telecommunications lines. This would mean that terminals
must be acquired for the nonautomated districts, and use of
these terminals would be included as an integral part of the
basic on—-line data entry operational approach.

This example gives rise to another observation: to the
maximum extent possible, existing computer facilities in judi-
cial districts and trial courts should be used in a statewide
system to reduce redundant data entry and processing.

The specific operational approaches for automated sys-
tems are as follows:

Method of Input. Inputs involve two steps. First data
are entered and then they are used to update the data files.
Entry can be done from a place that is co-located with the com-
puter (i.e., locally) or from a remote location. Entry and up-
date can be done in batch mode or with the computer on-line.
The possibilities are:

-——Local batch entry and file update.

—Local on-line entry and batch file update.
—Local on-line entry and file update.

~—Remote batch entry and batch file update.
—Remote on-line entry and batch file update.
—Remote on-line entry and on-line file update.
—Interface with existing computer system.
—Combinations of the above.

Assume, for example, a centralized state computer is to

be used for judicial processing. Assume individual case data
are mailed from the judicial districts to the centralized com-—
puter site where they are keypunched onto cards and batched for
later entry and file update. This would be local batch entry
and file update. If the data had been entered at the central
site using a display/keyset terminal and then accumulated with-
in the computer and held for later file update, this would be
local on-line entry aund batch file update. If the data had
been entered using the terminal and immediately used to update
the file, this would be local on-line entry and file fipdate.
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Now suppose that each district has a display/keyset terminal
for data entry and that these data can be transmitted to the
central computer. If the data are accumulated at the remote
terminal (i.e., if there is a remote batch terminal) and later
transmitted to the central computer for file update, this would
be remote batch entry and batch file update. If the data are
entered at the remote terminal, immediately transmitted to the
central computer, and accumulated there for file update, this
would be remote on-line entry and batch file update. If the
data are entered at the remote terminal, immediately transmit-
ted to the central computer, and immediately used for file up-
date, this would be remote on-line entry and on-line file up-
date.

A variation of these examples would be transmission to
the central computer of inputs from computers already installed
in the judicial districts. These inputs could be used for
batch or on-line file updates. The remote computers may be
there for judicial processing or they could perform non-
judicial processing, but be capable of providing judicial
data. An example of the latter situation would be the Prosecu~
tor's Management Information System (PROMIS), which is in-
stalled in some prosecutors' offices, but contains much of the
case data that would be used in judicial processing.

Method of Output. 1In order to prcduce outputs, the re-
quisite data must be retrieved from storage, compiled into the
proper groups for collection of totals and subtotals, and writ-
ten in the proper output format. The first two steps (i.e.,
output creation) are done internally by the computer; the third
step (i.e., output production) involves a printer, display ter-
minal, or some other type of output device that can be either
co-located with the computer or remote from the computer. Out-
puts can be created and batched for later printing or display,
or they can be produced as they are created in an on-line envi-
ronment. The possibilities are:

~Local batch output production.
—Local on-line output production.
—Remote batch output production.
—Remote on-line output production.
—Combinations of the above.

Assume, for example, a centralized judicial computer is
to be used to produce statewide statistical reports on district
court caseloads. These reports are produced monthly at the
state court administrative office. Voluminous reports such as
these are usually batched for off-line printing. This would be
local batch report production. Now suppose the system can ac-
commodate inquiries from display/keyset terminals that are
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co-located with the computer, as well as from those located at
other places in the administrative office and at selected trial
court clerks' offices. These inquiries are serviced on-line by
the computer and responses (i.e., output production) are gener-
ated immediately at the appropriate terminals. This would be
both local (from the terminals that are co-located with the
computer) and remote (from the other terminals) on-line output
production. If the system also provides operational support,
it may print documents such as calendars and notices on print-
ers in the trial courts. If these outputs were created and
batched for later transmission and printout in the trial
courts, this would be remote batch report production.

Summary. The operational approaches may be summarized
as shown below.

For inputs:

—Local batch entry and file update.

—Local on~line entry and batch file update.
~—Local on-line entry and file update.

—Remote batch entry and batch file update.
—Remote on-line entry and batch file update.
—Remote on-line entry and on-line file update.
~—~Interface with existing computer system. -
~—~Combinations of the above.

For outputs:

—Local batch output.

~—Local on-line output.

—Remote batch output.

~—Remote on-line output.

—Interface with existing computer system,
—Combinations of the above.

Method of Software Development

This category consists of the various ways the applica-
tion software (i.e., programs that comprise the judicial infor-
mation system) can be acquired. The decision relates directly
to such considerations as the systems development (i.e., anal-
ysis, design, programming) capabilities of the judiciary and,
in the absence of some or all of these judicial capabilities,
any statutes or other regulations that require that such work
be done through a state data processing agency. The choice is
between developing the software in-house (i.e., by judiciary
personnel), having it developed - by non-judicial state data
processing personnel, having it developed by a private
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contractor, obtaining preprogrammed software (i.e., software
packages), and combinations of the above approaches.

. In-House. Sometimes the judiciary has, or plans to
build, a data processing staff., This can include people to
peFform some or all of the following developmental tasks: re-
quirements analysis, cost-benefit analysis, software design,
programming, system testing, and user and operator training.

The minimal staff should normally include analysts to
p?rform some or all of the initial tasks in systems development
(i.e., Fequirements analysis, cost-benefit analysis, concep-
tual deflgn) and to monitor the later tasks in systers develop-
ment (i.e., detail design, programming, testing, implementa-
t}on): This would at least ensure direct judicial participa-
tion in the stages when judicial systems are being justified
and.functionally defined, and it would provide adequate moni-
toring of later stages of systems development.

Beyond this minimal level, the existence of additional
data processing personnel in the judiciary normally depends on
the need for ongoing systems maintenance and, if applicable,
computer operations and maintenance. Such a situation is usu-
?lly foupd in a state that has a large and extensive judicial
1?format10n system planned, in develcyment, and/or in opera-
tlon: It is also sometimes found in a state with a more limit-
ed judicial system, but in which the judiciary has a small-
scale computer and a few multi-purpose data processing person-
nel to design, program, operate the computer, and maintain the
system.

- If systems designers exist in the judiciary, the anal~-
ysis and design work will normally be done in-house. Similar-

ly, if the judiciary includes programmers, this work will nor-
mally be done in-house.

Non-Judicial State Agency. Often, if the requisite
capabilities do not exist in-house, the judiciary may be re-
quired by statute to obtain the needed work from a state agency
that proyides data processing services. If this is the case,
programming is most likely to be provided by the state agency;
depending on capabilities within the judiciary, system design
may Flso be provided. Sometimes the judiciary is required to
obFaln programming services from the state agency but can ob-
tain, for example, systems design assistance eisewhere.

If services are needed and no requirement exists that
they be obtained from the state agency, the judiciary shouid
c%osely compare costs of private contractors and state agen-
cies. It is fallacious to assume that a state agency is cheap-

er than a private contractor; often the opposite proves to be
the case.
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Private Contractor. These groups specialize in all
stages of software development, and they are contracted to aug-
ment the in-house data processing staff. This can be in areas
where the judiciary has no capability (e.g., programming) or
where an objective evaluation would be helpful (e.g., require-
ments analysis) to guard against possible accusations that the
judiciary was biased in its desire to automate.

Software Package. These are preprogrammed, proprie-
tary application programs that are sold or leased by a commer-
cial software vendor. In addition to programs, software pack-
ages usually include documentatior, installation, and ongoing
maintenance. ’

An example of a software package that can be used in
the courts is a version of PROMIS. This version has features
that permit it to be tailored to courts applications. 1In gen-
eral, PROMIS is designed to assist in performing the operation-
al functions of a criminal justice agency. The system includes
software to permit data entry, updating, and retrieval so that
such items as arrests, cases, defendants, and witnesses can be
tracked. It produces printed outputs such as calendars, forms
and reports, witness notifications, and statistical reports.
The system can also generate special forms, such as subpoenas,
notifications, case jacket labels, disposition reporting forms,
manual file cards, and other high-volume forms.

At the present time, there are few other software pack-
ages that provide court summary statistics or operational sup-
port programs. Packages are more common in the resource areas,
such as the various financial operations and personnel. Trans-
fer of design concepts, actual systems design, and possibly
programs from other state judiciaries should also be investi-
gated as an important source of cost-effective systems develop-
ment.

Combinations. The previous four approaches can also be
used in combination. For example, it is not uncommon for the
preliminary analyses (e.,g., requirements, cost-benefit) to be
done within the judiciary, the detail system design to be done
by a private contractor, and the programming and implementation
to be done by a non-judicial state data processing agency.

Methed of System Implementation

This category addresses the strategy that will be used
to arrive at an operational system that consigsts of the re-
quired modules and achieves the stated purposes. It can be
viewed from the standpoint of implementation strategy relative
to the geographic scope of the system and relative to the
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functional scope of the system. It is important to note that

geographical and functional scope are not necessarily mutually
exclusive.

Geographic Scope. State judicial information systems
are, by definition, usually statewide systems. Assuming this,
a decision must be made on how the statewide implementation
will be achieved. The strategy may be to implement the system
statewide at the outset. It is more common, however, to imple-~
ment statewide judicial systems more gradually. Two common ap-
proaches are to implement the system in a limited geographic
region--such as a judicial district that is particularly amena-
ble to automation or a pilot region composed of one or more ju—
dicial districts. Then, after fine-tuning the initial or pilot
installation, implementation of the system can be incrementally
(e.g., by judicial district) extended over the entire state.

Functional Scope. Having previously identified the
functional modules and pirposes of the system, it 1is necessary
to decide how to achieve this functional capability. Sometimes
this is done by implementing a full system at the outset. Al-
ternatively, full capabilities can be achieved through a staged
build-up that covers several preliminary levels of reduced ca-
pabilities.

For example, in a system that produces summary state-
wide statistical reports, it would be necessary to decide what
level of statistics is ultimately needed. In an incremental
build-up to this level, intermediate levels of summary statis-~
tics would be identified. The incremental levels could come
from the following group:

~-Summary with case type. ¥

—Summary with case type and number of cases beginning
pending, filed, disposed, end pending.

—Summary with case type; number of cases beginning
pending, filed, disposed, end pending; and type of
trial (including preliminary hearings).

—Summary with case type; number of cases beginning
pending, filed, disposed, end pending; type of trial;
and tiype of disposition.

—Summary with case type; number of cases beginning
pending, filed, disposed, end pending; type of trialj
type of dispositicn; and amount of time in each stage
of litigation.

—Summary with case type; number of cases beginning
pending, filed, disposed, end pending; type of trialj
type of disposition; amount of time.in each stage of
litigation; and sentencing/judgment information.
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If, on the other hand, the system provides operational
support (i.e., indexing, calendaring, notices) to individual
trial courts, it may be necessary to implement these functions
on an incremental basis. As the system is implemented in each
trial court, for example, it could initially consist of index-

ing with subsequent incremental expansion to calendaring ard
generation of notices.
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Section IV

Methodology

Introduction

Cost-benefit analyses evaluate two or more sets of man-—
ual and/or automated procedures (hereafter called systems).
The objective of a cost-benefit analysis is to identify the
system that seems to offer the best combination of cost and
performance over a prescribead period. Along with other types
of information about the situation in a given state, the cost-
benefit analysis provides guidance in system selection.

Cost~bene fit analyses are based on two factors-~cost
and performance. Prior to developing a new system, cost and
performance criteria must be established. Since these analyses
should include cost and performance projections over a pre-
scribed period (e.g., the system life span), the analyses must
be accompanied by complete planning of system development, im-
plementation, operation, and maintenance. Cost~benefit anal-
yses are done to identify the system alternative that, at the
point in time when the analyses are conducted, seems to best
meet these criteria over the projected period. ;

For different levels of cost and performance, different
benefits accrue. The approach in a cost-benefit analysis is to
evaluate costs, evaluate benefits, and relate costs and bene-
fits for each system alternative. The resuits are then com-

.pared to identify the most cost-beneficial alternative.

There are major problems inherent in cost-benefit
analyses:

—The easiest way to relate costs to benefits is to
express benefits in dollars (i.e,, in the same units as
costs). Many benefits are impossible to realistically
express as dollars, so an alternate way to formulate
the relationship must be devised. :
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~—~Costs and benefits are not necessarily mutually
exclusive, because one of the primary benefits is often
cost savings. When the cost-benefit relationship
involves cost and benefit dollar amounts, care must be
exercised to ensure that cost savings are not inciuded
twice--once in the cost part of the formula and once in
the benefit part of the formula.

Because of these problems, costs and benefits are often
covered at different levels of detail and cannot be related in
a realistic mathematical formula. In this case, a cost-
effectiveness analysis is performed with a separate description
of benefits.

Before beginning the cost-benefit analysis, a strategy
for conducting the study should be developed. This should
identify the types of costs, types of benefits, how costs and
benefits will be evaluated, how they will be related, and gen-
erally what is expected from the study. For many systems, re-—
quirements are separated into mandatory requirements and desir-
able features. The cost-benefit analysis should encompass at
least the mandatory requirements. The way in which the desir-
able features and the cost-benefit trade-offs associated with
those features will be handled should be established at the
outset of the analysis.

Since the cost-benefit analysis relates to a given
point in time, it should be reviewed and, if necessary, updated
6 to 12 months after the system becomes operational, and annu-
ally thereafter. This will show whether the system develop-
ment, implementation, operations, and maintenance objectives
have been met on schedule; how actual and projected cost sav-
ings compare; whether additional automated components are re-
quired; whether fine tuning of the automated or manual system
is needed; and what effect changes in the courts enviromment
should have on the system objectives, plans, costs, and be:ie-
fits.

The purpose of this section is to present detailed
guidelines within which costs and benefits can be established
and related to the maximum extent possible. Even though a sys-
tem life span typically ranges from five to eight years, it is
arbitrarily assumed throughout this section to be eight years
for ease of reference. :

Mathematical Overview

. sy
The basic objective of a cost-benefit analysis jis to
maximize benefits relative to costs. In order to accomplish
this mathematically, it is necessary to compute costs and bene-
fits and relate them in a mathematical formula. While this can
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be done for costs, it is often impossible to realistically com-
pute all benefits in units (e.g., dollars) that directly relate
to costs. Therefore, it is often necessary to either

—Decide whether a sufficient number of significant
benefits (i.e., in terms of their importance to a com-
posite group that can include system users, system de-
velopers, and those who fund, monitor, and manage the
system and related activities) can be directly related
to costs, and then apply the formula to costs and these
benefits; or

—Devise an alternate means of mathematically relating
costs and benefits; or

—Determine that there is no realistic way to mathemat-
ically relate costs and benefits, and be satisfied to
compute costs, describe benefits, and develop no rela-
tionship between them.

The subsections below provide an overview of the cost-
benefit relationship in the first two cases. These relation-
ships will be described in more detail later in this section.

Direct Relationship

The most reliable way to relate costs and benefits is
with the following formula:

Relationship = benefits - costs

This formula is applied to each system alternative when costs
and benefits can be computed in the same units. Then the most
cost-beneficial alternative is the one for which the relation-
ship has the highest value.

Devised Relationship

If costs and benefits cannot be computed in the same
units, it is possible to devise other mathematical methods to
relate the two. A common method is to rate each system alter-
native relative to the other alternatives, based on how well
the given alternative provides the benefits. This provides a
relative numerical measurement of benefits for each system al-
ternative. Costs are computed in the normal manner, and the
cost-bene fit relationship for each system alternative is nor-—
mally expressed as

Relationship = benefits

costs

This provides a relative cost-benefit ratio for each alter-
native, and the most cost-beneficial alternative is the one
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with the highest ratio——assuming higher benefit evaluations
correspond to higher numerical rankings (two is numerically
higher than one).

Costs

The first task in a cost-benefit analysis is to develop
cost projections over a predetermined period (e.g., the computer
system life span). This includes data processing costs, user
costs, and a composite of these cost projections over thg pe—
riod. It should be done for each automated system alternative.

Since costs are evaluated over multiple years, consid-
eration must be given to distortions caused by inflation and
other forces that influence prices. These forces can signifi-
cantly affect multi-year cost comparisons among manual and au-
tomated system alternatives. For example, personnel costs gen-
erally increase while the costs of computing capability haYe
historically decreased. While the existence of these forces 1is
known, it is difficult to predict how much they will affect
costs over the system life span. For example, who can accu-
rately predict the rate of inflation? Since the cost—ben?flt
analysis can be greatly complicated by inclusion of variations
caused by these forces, the best approach is probably the fol-
lowing:

—Examine whether inflation and other forces that af-
fect prices will be significant factors in the analysis.
—If they will be significant factors, identify the
specific cost items that will be most affected. These
will usually be personnel costs (which will increase)
and computer equipment costs (which will decrease).
The computer equipment costs must be examined closely,
however, because what may appear to be decreased costs
may be offset by increased costs caused by revised
pricing policies in related equipment or in software.
—For those cost items that will be affected, assign a
rough annual value to each item over the system life
span. For example, an approximate annual increment to
personnel costs can be established based on current and
anticipated policy in the judiciary of adjusting sala-
ries for inflation. .
—Evaluate those cost items that will not be signifi-
cantly affected (or all costs if inflation‘and other
forces will not be significant factors) as if they were
incurred in the current year (i.e., dssume a zero rate
‘of inflation over the system life span). It should be
reiterated that this approach is satisfactory for
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comparing these costs, but it may not be an accurate
reflection of actual costs over the system life span
because it excludes inflation.

More details on interpreting the cost and benefit eval-
uations produced by the analysis are given in Section V.

Data Processing Costs

These are costs connected with the centralized process-
ing of data (e.g., at the state court administrative office)
received from various sources (e.g., judicial districts
throughout the state). The costs inciude the development, im-
Plementation, operation, and maintenance of the manual proce~
dures and/or computer hardware and software in each automated
system alternative. These costs are established for the system
life span, and they are usually displayed for each automated
system alternative as shown in Figure IV-1. The display should
be supported by textual descriptions for each cost item. The
costs are mostly fixed, and they include both one-time and re-
curring costs. It may, therefore, be helpful to produce two
versions of Figure IV-1: one for one-time costs and one for
recurring costs; or a single table with a footnote to indicate
whether each individual cost item is one-time or recurring,

The specific cost items include:

Computer Equipment Procurement. Purchase or lease of
all computer hardware. A separate analysis is usually done to
determine whether purchase or lease will be most advantageous.
If the hardware is purchased, this is a one-time charge. In a
lease, it is a recurring cost,

Computer Service Bureau. Rental of computer time from
a commercial service bureau or another government agency. This
is normally considered as an alternative to computer equipment
purchase or lease, and it should be considered within the con-
straints of separate judicial processing. It is a recurring
cost,

Communications. Purchase and/or lease of computer ter-
minals, communications lines, interfacing units, and any other
hardware/software necessary to provide the required security
and privacy for judicial data. Purchases are one-time costs;}
leases are recurring costs,

System Software. Installation and maintenance of all
software necessary to control the computer hardware. It is
frequently provided with the hardware, but some system software
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Figure 1V-1

DATA PROCESSING COST PROJECTIONS

is offered at separate cost. In the latter case, the software

Cost |tem FY 1 |FY 2 }FY 3 |[FY 4 |FY 5 |[FY 6 |FY 7 {FY 8 | Totals is usually leased and is a recurring cost.

Applications Software Development. Development of all
software used to perform the judicial functions included in the
system. The software may be developed by in-~house personnel or
4 by contractor personnel. It includes systems analysis, systems
§ design, programming, and documentation. It is usually a one-
time cost incurred during the first year of the system.

Computer Equipment
Procurement ' . !

Computer Service
Bureau

Communications
Procurement

Equipment Maintenance. Recurring costs for remedial
and preventive maintenance of all computer and communications
equipment. For most equipment approximate down time rates are
known, and these can be used to derive average remedial mainte-
nance costs. Preventive maintenance costs can be easily ob-

tained, since this type of maintenance is done on a periodic
basis.

System Software

Applications
Software
Development

WSRO

Applications Software Maintenance. Periodic costs to

_ maintain and enhance applications software. This will become
3 progressively less during the six months that immediately fol-
‘ low system implementation. Then it will probably be negligible
thereafter except during system enhancements. Although specif-
‘ i ic future enhancements are usually unknown at the time the
1 ‘ cost-benefit analysis is conducted, a rough approximation of
the required funding may be incorporated into all plans in or-
der to provide accurate cost estimates. Enhancements should,
however, be undertaken with extreme caution, because an ill-

f conceived enhancement could degrade system performance and nul-
lify existing system benefits. Depending on the periodicity of
software maintenance, it may be a recurring cost or a collec-

Equi pment
Maintenance

Applications {
Software
Maintenance

Computer ’
Operations |

Site Preparation

Utitities f tion of one-time costs.

Supplies | Computer Operations. Recurring costs for operation of
all data processing equipment that is run by data processing

Furniture

personnel. This may exclude terminals operated by user person-
neld such as display terminals in user spaces that provide on-
line data entry and query/response capabilities. For example,
operation of terminals for data entry by personnel in the
clerk's office is normally included in user costs (to be dis-
. cussed later in this section).
/AN

Site Prepar‘élt‘i:bn. One-time costs for construction and
conversion of facilities to house computer equipment. This in~
cludes preparation of data processing and user space relative
to size, electrical connections, air conditioning, humidity
control, lighting, floors and ceiling, security requirements,
etc.

System

|
Office Space ’ , ‘
?
imp lementation

Misce! laneous o &

TOTALS
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Utilities. Recurring costs for electricity, heating,
telephone, etc., in spaces specifically dedicated to housing
data processing equipment. This excludes costs for spaces that
are primarily to house user personnel but have, for example,
computer terminals installed for use by those personnel.

Supplies. Recurring costs for supplies used by data
processing personnel. This includes office supplies, photo—-
copying, etc.

Furniture. One-time costs for office furniture used by
data processing personnel,

Office Space. Recurring charges for rental of office
space used by data processing personnel.

System Implementation. One-time costs for training and
start-up operations so that data processing and user personnel
can become effective wusers of the system. A major part of
start-up costs usually goes for conversion of data from the
current system to a format that can be used by the new system.
This is particularly significant if manual files must be con-
verted to computer-readable media, because the conversion of
court records and historical data can be costly.

Miscellaneous. Costs that cannot be placed in any of
the above categories. This category should be used only as.a
last resort, It could include such items as administration,
management, and travel although, in general, these items should
be embedded in the other cost items.

User Costs

These are operational costs connected with the decen-—
tralized processing of source data. The included costs are
those incurred by the court offices (e.g., in judicial dis-
tricts throughout the state) that will be affected by the pro-
spective system. The costs are mostly recurring, variable
costs, and they should be developed for each alternative.

The cost items (e.g., clerks) for which costs will be
computed and the units (e.g., "man" hours) in which costs will
be expressed are established at the outset. Then casts . are
computed for each item according to the formula: ¢ =R x N,
where

= cost.
rate per unit per cost item.
number of cost items.

C
R
N
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In some cases, the factors (i.e., cost parameters) in
this equation can be obtained directly. It is often necessary,
however, to obtain some of the factors indirectly through in-
termediate steps.

In developing a separate set of costs for each alter-
native, costs for the current system are usually developed
first, based on experience with this system. Then costs for
the other alternatives are usually developed using as a basis
the current system costs and incrementing or decrementing in-
dividual cost items as appropriate.

When the current system is used as a basis in this man-
ner, it will provide a better standard for measurement if it is
functioning efficiently. Otherwise, the current system costs
will be unrealistically.high and the analysis will give a dis-
torted picture of the benefits cf alternative systems.

The discussion below is presented to expand on these
basic concepts in user cost development. -

Applicable Offices and Procedures. Cost projections
are developed for all court offices that will be significantly
affected (relative to costs and cost-related benefits) by a
system alternative. This approach is normally carried a step
further in that emphasis is placed on the office procedures
that will be affected by the system alternative.

For example, it may be apparent that the system will
primarily affect the indexing, calendaring, docketing, and man-
agement report generation procedures in the clerk's office.
User costs, therefore, would be restricted to these clerk's of-
fice procedures.

It is important to note that emphasis is placed on of-
fices that will be significantly affected relative to the over-
all effect of the system. 1In terms of the ahove example, this
means that, if the cumulative effect on the judges, personnel,
and accounting offices was comparable to the effect on the
clerk's office, cost projections would be developed for all of
these offices. |

It is, therefore, necessary to identify these offices
and procedurec at the outset of the cost analysis. This should
be obvious from an examination of the purpose of the system and
the functions that it is intended to perform.

Basic Approach. A basic approach must be established
for developing cost projections for each system alternative.
In particular, the decision must be made whether to follow the
normal practice of developing cost projections for the current
system and using these as the basis for the cost projections of
the other system alternatives. Optional approaches are: to
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use this same approach with another system alternative substi-
tuted for the current system as the cost basis, or to develop
each cost projection independently.

The decision on an approach to cost projection should
be based on the sitaation and the available cost-related data.
The current system is frequently used as a basis because there
is usually more and better information about it and, hence,
more reliable current system cost projections can be developed.

Cost Items. It is necessary to define the cost items
for which costs will be computed. Within the cost projection
for a given system or for a given procedure, multiple cost
items can be used. The most common cost items are various lev-
els of court personnel, but this 1is definitely not the only
cost item that is used. Other than personnel, examples of cost
items are courtrooms, cases or filings, continuances, reports,

and almost anything else that fits the needs of a given situa-
tion.

Units. It is necessary to define the units in which
the cost items are counted for costing purposes. With person-
nel, this is wusually "man" hours, "man" days, "man" weeks,

man
etc. Other types of cost items are usually counted by the in-

dividual item, so the unit is "each."

Rate. This is the cost rate for a unit of each cost
item. For personnel it should consist of base pay plus such
items as fringe benefits and, if applicable, overhead. (Over-

head should be included only for overhead costs that are di-
rectly attributable to the system.)

Number of Cost Items. This is the quantity of each
cost item included in the cost estimate.

Evaluation. The task of obtaining the required rate
and number-of-cost—item values can take on varying degrees of
complexity. In most cases, current and pricr-year values can
be obtained directly from the available information. Projec-
tions of these values, however, often cannot be established di-
rectly, and an indirect evaluation approach must be used.

The most common parameter involved in indirect evalua-
tion is number of cost items, and the methodology used can con-
sist of several steps. .

Suppose, for example, that cost projections are being

developed with the following available information:

—Annual salary of clerical personnel. :
—Filings over the previous five years.
—Staff levels of clerical personnel.
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In order to determine the required parameters, it is
first necessary to project filings over the system life span.
This can be done using various mathematical techniques. Next,
using prior-year filings and staff levels, the average number
of filings that can be handled during a year by a single clerk
can be computed. This average can then be divided into the
filing projections to compute the number of clerks required
during each year of the system life span.

This yields the required parameters as follows:

—Cost item = clerks.

—Units = "man" year.

—Rate = annual salary for clerks.

—Number of clerks = computed value as described above.

The process can be made more specific and accurate if
it is refined to account for different types of filings (e.g.,
criminal, civil, etc.) and the effect that each type has on the
clerical functions. 1In this case, a preliminary step may be
appropriate to establish a weight for each type of filing. The
weight reflects the amount of clerical activity associated with
each filing type. For example, the weights corresponding to
civil, criminal, and probate filings may be 37.98, 39.17, and
46.41 respectively. These weights are multiplied by filings in
each category to produce a group of weighted filings. The
process then continues as described above, using weighted
filings instead of filings.

If current or prior-year data cannot be obtained di-

rectly, an indirect approach must be used to compute these val-
ues.

Cost Totals. The cost parameters are used to compute
cost totals. As described above, this is normally done by cal-
culating the product of rate and number of cost items. The
methods used to compute cost totals over the projected period
should be clearly described in text and in a table similar to
Figure IV-2.

If appropriate, the table should be subdivided or sup-—
plemented with additional tables to show cost breakdowns by of-
fice or procedure. For example, if the cost analysis comprises
clerical supervisors and clerks doing indexing, docketing, and
calendaring, the table (or tables) would contain major headings
of indexing, docketing, and calendaring. Within each major
heading, the table would show costs for clerical supervisors
and clerks.

Surplementary text and tables must also be used, if ap-
propriatey to clearly describe methods used to determine cost
parameters. This Is particularly true of parameters that have
been evaluated indirectly.
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Figure {V~2

TABLE OF BASIC COSTS ‘

Derived Costs. As noted above, the basic approach in
evaluating user costs is frequently to develop one set of costs
(e.g., for the -current {/ystem) and then derive other ¢osts
(i.e., for each manual or automated system alternative) from
the basic costs. If this approach is used, costs are derived
according to previously established methodology. This normally
involves incrementing or decrementing specific basic cost
parameters (e.g., rate, number of cost items) either directly
or by applying percentages.

Suppose, for example, that the cost analysis comprises
clerical supervisor and clerk activities and that an automated
system is contemplated as a replacement for a current manual
system. .,uppose further that estimated time savings for the
clerical supervisor and clerks are five and ten hours per week
respectively. These reductions in time requirements would then
_be used to decrement the number of cost items (i.e., supervi-
sor, clerks), and the basic costs would be changed au_ordlngly
to yield costs for the automated system alternative.

If, in the previous example, it is estimated that the
automated system will save 10 percent of the supervisor and
clerk time, then this is applied to time requirements from the
basic cost analysis to obtain hourly (or some other time unit)
savings. The steps described in the previous example are then
followed to yield the automated system costs.

The method used to compute derived costs over the pro-
jected period should be clearly described textually and in ta-
bles similar to Figure IV-3. The particular table shown in
Figure IV-3 is oriented to the above example in which the only
parameter that changes is number of cost items. Similar tables
could be developed to show other situaiions, such as when the
rate changes and the number of items is constant or when both
‘vf these parameters change.

System Alternative

Year Cost |tem Number of ltems Rate/Unit Dol lar Amount

ki it

pe s s el ARGl

Compnsite-Costs

Having established data processing and user costs, the
analyst can now combine them into a composite cost over the
pro_‘]ected period for each system alternative. This yields the

i cost values that were introduced at the beglnnlng of this sec—
Aion.

fomposite cost is usually computed by adding the two
cost categories for each alternative and each year, and enter-—
ing these totals into a table similar to Figure IV-4 with a
brief supporting textual description. If a more complex proce-~
dure is used to determine composite cost, it should be accompa-
n:Led by a correspondingly detailed textual description and, if
'necessary, a more illustrative table.

Totals
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Figure 1V-3

TABLE OF DERIVED COSTS

Number of I|tems

Year | Cost item

Manual System

Automated Sys+tem

Di f ferernce

Rate/Unit

Cost

" Manual System

Automated System

Difference

Totais
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Figure V-4
TABLE OF COMPOSITE COSTS

System Alternative

Category FY1T I FY 2| FY3|FY4]Frs]|Fre

FY 7

FY 8

Totals

Data
Processing

User

Totals
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An objective of the cost analysis is to compare costs
of each system alternative over the projected period. It is
important to examine the timing of projected costs for each al-
ternative to establish the best method for cost comparisons.
These methods can range from comparison of total costs over the
system life span to comparison of costs that have been time-
adjusted to a common year. A more complete description of com-
parison methods is given in Section V.

Along with a textual description and summary table, a
graph is usually helpful in this comparison. When the compari-
son is between a manual system and an automated system, the
graph results in curves similar to those shown in Figure IV-5.
This graph is especially important because it shows the pat-
terns in manual versus automated system costs-—initially higher
automated system costs and steadily increasing manual system
costs that theoretically, after two or fhree years, exceed the
automated system costs. The actual situation is that automated
system costs may also steadily increase and, in extreme cases,
may never be less than manual system costs. If the situation
approximates this, benefits must be examined closely tc see if
they offset the absence of cost savings in automation.

The pattern of high initial automated system costs is
due to the cost of procurement and installation of computer
hardware and systems software, development and implementation
of applications software, and overall automated system start-up
costs, If an extensive conversion is involved, the period of
high initial costs may be longer than is shown on the graph,
depending on the size and complexity of the conversion and the
time required to accumulate historical data in the new system.

Knowledge of this pattern will prevent unnecessary
alarm when high initial costs are incurred for an automated
system.

Benefits

There are several ways to address benefits, and the
method selected is usually dictated by the nature of the bene-
fits in a given situation.

The most desirable way is to assign a dollar value to
each benefit in a manner that will permit benefits to be con-
sidered on the same basis as costs. It is, however, unlikely
that all benefits will be quantifiable in this manner.

In a situation in which there are unquantifiable bene-
fits, the following question arises: Are the unquantifiable
benefits of such importance that they overshadow the quantifi-
able benefits and make it meaningless’ to mathematically relate
quantifiable benefits to costs? This is frequently the case.
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SYSTEM COST GRAPH

c1g —p—

Costs
ct ——
(4] FY1i FY2 FY3 FY4 FY5 FYe6 FY7T FY8
Year
Legend

---  Manual System
Automated System Composite Cost (theoretical pattern)
XXX  Automated System Composite Cost (actual pattern)

/// Area of Passible Variatlion in Automated System Costs
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It is, therefore, often necessary to devise other meth-
ods to obtain a numerical picture of benefits, and various
benefit-weighting schemes will accomplish this and permit the
benefits to be related to costs.

Everr though benefits may eventually be combined with
costs to form an overall cost-benefit picture of each system
alternative, the benefit analysis should be separate from the
cost analysis. Moreover, if benefits are addressed in more
than one way (e.g., quantifiable, unquantifiable), these should
be covered separately. This breakdown is essential, because it
is important for the reader to be able to distinguish costs
from benefits and to distinguish between the different ways
benefits are considered.

Quantifiable

Quantifiable benefits are those that can be evaluated
numerically (e.g., by assigning dollar values). Two common
categories of quantifiable benefits are covered below.

Cost Savings. The most common quantifiable benefit is
cost savings, and this reflects comparisons of the costs for
equivalent capabilities in two system alternatives. Cost sav-~
ings are computed either from the cost analysis or by using
methods similar to those used in the cost analysis.

When cost savings are computed from the cost analysis,
it is inappropriate to relate them (as benefits) to costs in a
mathematical formula because both are coOsts expressed in dif-
ferent ways. If the formula did contain these cost savings as
benefits, it would reflect costs twice: once as costs and once
as benefits (this is called double ccunting of bemefits).

On the other hand, cost savirgs are sometimes computed
for procedures that are not included in the cost analysis. It
is appropriate to include these cost savings (as benefits) in a
cost~bene fit relationship.

In summary, cost savings must appear only once in the
relationship--either as costs or as benefits.

As an example of cost savings, a benefit of a particu-
lar system alternative may be automated case indexing. The
dollar value (i.e., savings) of this benefit may be determined
from the cost analysis by calculating the totals of the cost
items that comprise indexing for both the automated and manual
systems and then taking the difference between these totals.
Other benefits may be automated calendaring and docketing, and
each would be handled in a manner analogous to indexing. This
situation is shown in Figure IV-6, which would contain data rel-
ative to the breakdown in the "Procedure and Cost Item" column.

v
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Figure 1V-6

QUANTIF IABLE BENEFITS

Year

Number of ltems

Procedure
& Cost Item

Manual System

Automated System

Difference

Rate/Unit

Cost

Manual System

Automated System

Difference
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This tabular presentation should be accompanied by a textual
description of each benefit and its evaluation method.

Even though it may be inappropriate to relate these
evaluations to costs, a discussion of them in the cost-benefit
analysis is useful because it shows cost savings in terms of
court functions.

Additional Capabilities. A given system alternative
can sometimes provide capabilities in excess of those provided

- by another alternative. For example, an automated system al-

ternative can usually produce a greater variety of useful in-
formation than a manual system. These differences in capabili-
ties represent a benefit of a specific system alternative and
can frequently be evaluated and related mathematically to costs.

To illustrate the considerations in performing the
evaluation, assume that the only_  alternatives are the current
manual system and a single automated alternative. Assume fur-
ther that the only noncorresponding items are certain printed
reports produced by the automated system but not by the manual
system. The question is: What quantifiable benefits are real-
ized from these reports?

A common method of evaluating these benefits is to de-
rive a value from the information contained in the reports.
Some examples of this are as follows:

-—In many courts, the workload prohibits timely manual
monitoring of due dates for fine payments and bond for-
feitures. An automated system can produce a report
that shows information on the payments and forfeitures
that are, or soon will be, due. This should increase
court revenue, and the increase in revenue could be
evaluated by using either in-house estlma as or -data
from similar courts that had experienced an increase in
revenue following automation. In any event, this would
represent a quantifiable benefit derived from having
timely payment and forfeiture information.

—An automated system will normally provide information
that permits better visability over court caseloads and,
therefore, better capabilities to assign persomnel to
the various ccurts based on their caseloads. This means
that personnel can be used more efficiently throughout
the court system, and it will probably resuit in a re-
duced need for additional judges and other court per-
sonnel. The value of this benefit would be based on
the savings caused by more efficient personnel alloca-
tion.

—In many courts with manual systems, the workload makes
it impossible to have an effective policy on continu-
ances. One of the primary manifestations of this is an
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inability to give timely notification to all partici-
pants when a continuance occurs. This can result in
large expenditures for jurors, witnesses, and other
participants who appear unnecessarily because they were
not aware a case had been continued. An automated sys—
tem can provide information that will permit timely
identification of continuances and notification of par-
ticipants. The value of this benefit would be based on
the savings that result from fewer unnecessary appear-
ances for continued cases.

(The last two examples show that benefits derived from addi-
tional capabilities can reflect cost savings. It is usually
valid to consider these cost savings as benefits either direct-
1y or, as in the two examples, indirectly because the cost sav-
ings typically reflect by-products of a system and not costs
that are part of the cost analysis).

Unquantifiable

These are intangible benefits that cannot be accurately
evaluated. It is better not to attempt evaluations (e.g., in
dollars) of these benefits, since the evaluations could be
easily misinterpreted and given an improper amount of cre-
dence. Such benefits should, however, each be given a full
textual description because, even though they cannot be evalu-
ated, it is important for the reader to be aware that they ex-
ist. ‘

Benefits that are often unquantifiable include the fol-
lowing:

—Increased data accuracy and completeness.
—Increased information control.
—Improved report timeliness.
~—Compu ter-generated warnings when action is required.
~~Increased systemization of manual/automated proce-
dires with resultant operational eff1c1ency.

—Increased user confidence.

Weighted Benefits

When a mathematical relationship between costs and ben-
efits is desired, the use of evaLuatlonq of quantifiable bene-
fits that are cost savings will~ ‘often be inappropriate (because
of double counting). - Since 4fhls is frequently the source of
quantifiable benefit evaluations-—and since unquantifiable ben-
efits, by definition, have no evaluations—it is often neces-
sary to use a weighting scheme to measure benefits and relate
them to costs. " :
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This approach is based on the theory that all (i.e.,
quantifiable and wnquantifiable) benefits can be ordered ac-
cording to their relative importance to a composite group of
those involved with the system (e.g., system users and develop-
ers; those who fund, monitor, and manage the system and related
activities). Then, for each sytem alternmative, a rating of how
well the alternative provides each benefit is assigned. These
values are then used to determine a score for each  alterna-
tive. Sometimes a benefit threshold is established to identify
alternatives that meet or exceed certain levels of perform-
ance. The cost analysis is then applied to all or selected
system alternatives to identify the most advantageous alterna-
tive.

Since this measure of benefits is inherently subjec-
tive, the opinions of several people from the group of those
involved with the sy item should be consolidated into an overall
set of weights and ratings and an overall benefit threshold.

Basically, the procedure is as follows:

—List all benefits,

—Assign a weight to each benefit based on the need for
it in the system (i.e., its importance to those in-
volved with the system).

—Develop a matrix shell as shown in Figure IV-7, with
benefits and weights listed horizontally and system al-
ternatives listed vertically (enter nothing inside the
matrix where ratings and weighted surwmations are shown).
The following rules apply: Cob

Weights should be established so that their sua is
& predetermined value (usually a convenient total
such as 1, 10, or 100); mathematically, assuming 1
is the total that is used, this is expressed us

1 =m2' (wpight #i)

i=1

Sub-benefits can be shown under any benefit, and,
for any sub-benefit, the sum of all sub-weights
should be equal to the weight associated with the
benefit; mathematically, for benefit #1, this is
expressed as

Weight #1 Z (sub-weight #1;)

= a,b

s

—Establish a range for the ratings that will be en-
tered in the matrix. The endpoints of the range (i.e.,
its size) will be determined by the degree of variation
that is anticipated. For relatively 1little ‘variation,
a range of 1 to 5 would probably sufiffice; a range of 1
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Figure 1V-7

WEIGHTED BENEFITS
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to 10 would provide more flexibility. It must be de-

cided which end of the scale represents a high rating :
and which represents a low rating. For example, a
rating of one may indicate the poorest benefit correla-
tion and five may indicate the best correlation. Typi-
cally, higher importance 1is associated with higher
numeric values in the minds of readers, so & range of 1
to 10 would suggest that 10 indicates the highest pos-
sible rating.

—If it is desirable to select a limited number of sys-
tem alternatives based on their benefits, it may be ap-
propriate to establish a threshold for system alter-
native acceptance or rejection. Such thresholds are
highly subjective reflections of minimal acceptable
benefit levels as indicated in the weights and ratings.
Each alternative would be accepted or rejected based
upon whether its weighted summation is above or below
the threshold. For example, 1f the range was from 1
(poor) to 5 (good) and the sum of the weights was 1,
the weighted summations could take on values from 1 to
5. Therefore, the midpoint of these possible wvalues
(i.e.y 3) could be established as the threshold.

—For Alternative #l, assign a rating within the pre-
scribed range for each benefit based on the degree to
which the alternative provides the benefit. Enter
these ratings in the matrix on the line for Alternative
#1. Repeat this process for each alternative.

—For Alternative #1, compute

e 4 PR
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-
Weighted Summation = [Z,(SUb wt. #1i) x (rating 1, li) !
i=a,b .
m 9
* 1 Z (wt #j) x (rating L )
j=2 2] ]

Repeat this process for each altermative.

An example of this method is shown in Figure IV-8,
which shows four system alternatives and five benefits with one
of the benefits (Varied Reports) having two sub-benefits. The
weights are shown in parentheses, and the ratings range from 1
(poor) to 5 (good). Assume a threshold is desired and has been
get at 3.5. The weighted summations are computed using the
weights and ratings as follows: !

© Current Manual: (.1x1) + (.2x1) + (.3x1) + (.2x3) + :
(.1x2) + (.1x2)= 1.6 B o

v

Summary Reporting (batch): (.1x2) + (.2x2) + (.3x2) +
(.2x4) + (L1x1) + P ' , . -
(.1x2) = 2.3 ‘ A : L
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Flgure 1V-8
WEIGHTED BEREFITS EXAMPLE
Throsho(d Vafue 3¢5
Benefit Single Central izod Rapid Variod Reports Systema~
(Meiyht) Data Data Data (3) tized
input Storage Access Manuat/ Welghtod
Systom (.1 (e2) (.3} Summary Case Automatod Surmation
Alternative ' Statistical Data |Procedures
N (e2) (1) (1)
o
[
Curroent Manual i ! { 3 2 2 1.6
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Case Reporting (batch): (.1x5) + (.2x5) + (.3x3) +
(.2x4) + (.1x5) + (.1x3) = 4.0
Case Reporting (batch and on-line): (.1x5) + (.2x5)
(.3x5) + (.2x4)
(.1x5) + (.1x4)
4.7

This means that only the last two alternatives are ac-
ceptable. Their weighted summations and cost analysis results
should then be wused to select the best alternative. Since
there is a significant difference in their weighted summation,
the Case Reporting (batch and on-line) alternative would be the
desirable selection if the cost is not prohibitively higher
than the cost of the Case Reporting (batch) alternative.

If a weighting scheme is used, it should be thoroughly
documented to permit the reader to determine precisely how the
evaluation was developed.

N o+ 4

Other Methods of Benefit Evaluation.

There are other ways to evaluate benefits in specific
gituations. They include the following:

Consideration of Disadvantages. It is sometimes appro-
priate to consider both benefits and disadvantages. Often
called "disbenefits," disadvantages are characteristics associ-
ated with a system alternative that adversely affect its per-
formance or cause problems. They are, in effect, negative ben-
efits and should be handled as such.

, An example of a '"disbenefit" is a system alternative
that costs more than the current system. Suppose that the cur-
rent system is manual, that this system and two automated al-
ternatives are under considerationm, and that costs are being
evaluated relative to manual system costs. If one of the auto-
mated alternatives represented an annual cost savings of
$50,000 and the other cost $20,000 more annually than the man-
ual system, the first would be a benefit and the second a "dis-
benefit" or negative benefit. This can be seen by the algebra-
ic expressions of cost savings: + $50,000 for the first alter-
native and ~-$20,000 for the second altermative.

Another example of a "disbenefit" would be a debilitat-
ing loss of morale in a state court system in which the cleri-
cal personnel were extremely apprehensive over perceived re-
duced personnel levels caused by automation. In this situa-
tion, there would be an unquantifiable "disbenefit" associated
with any automated system alternative.
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Modeling Approach. A possible method of obtaining an
insight into the impact of unquantifiable benefits is to set up
a simple cost-benefit model. This type of approach can be used
by analysts in order to better understand the relationship of
unquantifiable benefits to possible outcomes of the cost-
benefit analysis. Costs and quantifiable benefits would be
computed for each system alternative as in a normal situation,
and the mathematical formula (e.g., benefits minus costs) to be
used to relate costs zad benefits would be established. Then,
for each unquantifiable benefit and each system alternative, a
dollar ;range or various dollar values would be hypothetically
established. This model would be "run" using each hypothetical
dollar value to investigate what the quantitative cost-benefit
relationship would be for all combinations of these dollar val-
ues.

Since this is simply a model to obtain insight into the
impacts of the unquantifiable benefits, it should not be used
to assign dollar values to unquantifiable benefits for use in
the actual cost-benefit evaluation.

\

Composite Benefits Nl

Composite benefits can be expressed in various ways,
ranging from textual descriptions to a highly integrated table
of weighted benefits. .

Quantifiable benefits can be summarized into composites
by adding the value of each benefit for each system alternative
and each year. If the ultimate intention is to relate these
benefits to costs, the benefits that were attributed to cost
savings and included in the <cost evaluation should be
identified so that they will not be included in any formula in-
volving costs. This summary can be divided into benefits ac-
crued by various court offices and agencies (e.g., clerks' of-
fices, judges' offices).

Depending on the timing of quantifigble benefits over
the system 1life span, it may be necessary to time-adjust them
to permit a valid comparison of the costs and benefits of each
alternative. A more complete description of comparison methods
is given in Section V.

Unquantifiable benefits are described textually, so it
is impossible to develop a composite. It is helpful, however,
to cover the benefits in a meaningful order (e.g., by court of-
fice).

A table that results from the benefit weighing/ranking
exercise is, by definition, a composite when a benefit weight~-
ing scheme is used.
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Cost and Benefits
Summarization

As described at the beginning of this section, the most
cost-beneficial alternative is ideally the one for which the
difference between benefits and costs has its greatest value.
It was noted that it may be impossible to realistically form
this mathematical relationship, so it may be necessary to con-
sider other possibilities. In whatever way costs and benefits
are related, the identification of system alternatives in a
cost-benefit analysis must be tempered by consideration of fac-
tors relating to the environment in which the system will oper-
ate.

If quantifiable (i.e., in dollars) benefits are to be
mathematically related to costs in a given cost-benmefit analy-
sis, then the formula

Relstionship = benefits - costs

is used for each system alternative. This provides a com-
parison of costs and benefits in easily understood units (e.g.,
dollars), and it is usually the most reliable method to relate
costs and benefits. It does not, however, allow for the magni-
tude of the cost and benefit values.

Consider the following example:

Cost of alternative A: $10,000
Benefits of alternative A: $14,000

Cost of alternative B: $5,000
Benefits of alternative B: $8,000

Then using the above formula, the cost-benefit rela-
tionships are:

Alternative A: $14,000 - $10,000 = $4,000
Alternative B: $8,000 - $5,000 = $3,000

This means that alternative A is more cost-bemeficial,
but note that it costs twice as much as B. In view of this
funding difference and the fact that both alternatives yield
substantial benefits, it is entirely possible that alternative
B would be the better choice based on the funding that is
available. "

Cost~benefit relationships using the subtraction formu-
la can be summarized as shown in Fighre IV-9.

An alternative method of relating quantifiable benefits
to costs is to compare the ratios of benefits to costs. For
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Flgure 1v-9

COSTS AND QUANTIFIABLE BENEFITS
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each system alternative, the following relationship would be
established:
benefits

Relationship = Py

(In a given situation, either the subtraction formula would
be used for all system alternatives or the ratio would be used
for all system alternatives.) If a measurement is made of all
benefits and costs for a variety of projects and there is no
practical funding limitation, it would be reasonable to
undertake those projects for which the ratio is greater than
one. Since this is seldom the situation in the courts, the
ratio formula is generally not a useful technique to relate
quantifiable benefits and costs in a courts environment.

Quantifiable benefits that are not to be mathematically
related to costs (e.g., costs savings) and unquantifiable bene-
fits should be shown in a table that, for each system alterna-
tive, gives a textual summary (including cost savings for that
type of quantifiable benefit) of each applicable benefit, jux-—
taposed with the annual cost of that alternative over the sys-
tem's life span.

When a weighting scheme is used, the weighted benefit
summation is used with annual costs for each system alternative
as shown in Figure IV-10. The weighted benefit summation is a
composite representation of the benefits provided for each al-
ternative. This summation is mathematically related to costs
by the formula: ‘

benefit summation
costs

Relationship=

This indexed cost-benefit relationship is more meaningful
here than a subtraction formula, because benefits are not ex-
pressed in units such as dollars.

There are some pitfalls in using the ratio, because it
may net yield the same result as the subtraction formula. (The
reader should note that this is largely a theoretical compari-
son because the weighting scheme is normally used as an alter~
native to the subtraction formula when benefits cannot be quan-
tified in dollars.) As a simple illustration, consider the
same two alternatives used in the example above, and assume the
weighted benefit summations are proportional to the doilar val-
ues of the benefits that were given in the example. Assume
this gives the following benefit summations:

Alternative A: 140
Alternative B: 80
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COSTS AND WEIGHTED BENEFITS
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Using costs expressed in thousands, the following benefit
scores result:

Alternative A: 140 =34
10

Alternative B: 80 =16
5

Hence, alternative B appears to be more cost-beneficial
using a weighted summation and ratio. The situation is almost
identical to the one in the previous example (i.e., same costs,
proportional benefits), and it would be reasonable to expect
the same results. But alternative A emerged as the most cost-
beneficial in the previous example using the subtraction formu-
la.

The ratio formula should, therefore, be used with some
caution, although it can provide valuable guidance in identify-
ing the most cost-beneficial alternatives.
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Section V

Conclusions

Introduction

At this point, the cost-benefit analysis should have
produced evaluations of costs and benefits and zome type of re-
laticnship between costs and benefits. These results must next
be interpreted and their impact appraised.

Interpretation of Resuits

The results of the cost-benefit analysis should be in-
terpreted in a manner that, ideally, will identify the most
cost-beneficial system alternative. This ideal Rituation may
be imposcible to realize, but it should be approached to the
maximum degree possible. The considerations are as follows:

Use of Cost and Benefit Patterns

A table or graph (for the purpose of this discussion
assume it is a graph) should be developed with a separate cost
and benefit (if benefits are quantifiable) curve for each sys—
tem alternative or subset of the most cost-beneficial alterna-
tives. These curves would be similar'rtqy'thpge shown earlier
for costs in Figure IV-5. The curves will show the cost and
benefit patterns of each alternative, and, based on these, the
method used to evaluate costs and benefits can be chosen.

It is first necessary to examine the cost curves to see
whether they all follow the same basic cost pattern. A similar
examination of the benefit curves should be conducted. If all
the cost curves follow the same pattern and all the benefit
curves follow the same pattern, a relatively simple comparison
of alternatives will probably be possible using the actual
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yearly cost and benefit pProjections over the system life span.
More typically, the cost curves and benefit curves do mnot fol-
low the same pattrrns, and this will probably nécessitate a
more complicated comparison in which costs and benefits are
projected to a common base year to allow for different values
of money at different times. These two possibilities are de-
scribed in the next paragraphs.

Similar Cost and Benefit Curves

If the curves for automated alternatives follow the
same basic cost and benefit patterns, the cost-benefit rela-
tionships for the system life span can be examined using graphs
and cost-benefit totals. Since the benefits are assumed to be
quantifiable and can be mathematically related to coste, anoth-
er set of curves can be developed to show the quantitative
cost-benefit relationship for each viable alternative. It is
also valid to consider total costs, total benefits, and a total
that reflects the cost~beuefit relationship over the system
life span. Then the most cost-beneficial alternative can be
selected.

If the benefits are unquantifiable and/or are cost sav-
ings derived from the cost evaluation, the process becomes more
subjective. The cost curves and total costs can be used to
identify the most cost—e ffective alternative, but a qualitative
measurement of benefits must be made and superimposed over the
cost evaluation. This can modify the alternative that may
emerge as the best when based only on cost criteria. What fre-
quently happens is that the choice is narrowed to two or three
alternatives, based on quantitative cost and qualitative bene-
fit evaluations. '

Dissimilar Cost and Benefit Curves

If all of the curves do not follow the same basic cost
and benefit patterns, the patterns for each alternative should
be examined to see how they can be brought into a common frame-
work that will permit comparison. :

This is necessary because the techniques used when the
curves are similar do not yield reliable and useful information
when the variation of either costs or benefits is non-uniform
over the system life span. The curves themselves yield little
cumulative information because of their variation. Considera-
tion of total costs and benefits can be deceptive because they
do not allow for the effect that the timing of costs and bene-
fits has on the various system alternatives.

The basic costs and benefits, however, can be ad justed
to permit comparison. The usual approach is to employ present
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value techniques to express cumulative costs and benefits in
terms of current-year funding requirements for each system al-
ternative. This can be done by applying an appropriate dis-
count rate to costs and benefits for each vear (or month, if
the situation warrants) of the system life span in order to
translate all costs and benefits to the current year and then
adding costs and adding benefits for each system alternative.
Present value methods and tables for these calculations are
available in standard business textbooks! or in books of
mathematical tables.?

Present value reflects the amount of money that would
be needed in the current year to finance a system over its life
span. It does not realistically reflect actual (on a cash-flow
basis) annual costs and benefits over this period. It assumes
funds will be available in advance (sometimes many years in ad-
vance) of when they are actually needed, and this is also un-
realistic when viewed relative to a single system alternative.

The present wvalue approach becomes more meaningful,
however, when applied uniformly to several system slterna-
tives. What present value does, therefore, is provide current-
year evaluations of cumulative costs and cumulative benefits

‘based on when fuads will be needed, and these evaluations can

be . used for cost-benefit comparisons among several alterna—
tives.
Present value is based on two things:
—The discount rate, which is indicative of the inter-
est rate that could be obtained if the current amount
(i.e., present value) were invested until needed to
meet costs.
—The time (typically number of years or months) until
the money will be needed to meet costs.

As a simplified example of this principle, suppose a
minicomputer could be purchased any time in the next 8 years
for $120,000. If it was bought in the current year, the net
cost would be $120,000. On the other hand, at nine percent in-

terest compounded, any investment will double in approximately

I1n particular, present value methods and tables can be

found in any textbook on engineering economy and capital bud-
geting such as Principles of Engineering Economy by Eugene L.
Grant and W. Grant Joeson (New York, New York: Ronald Press
Co., 1964),

2C.R.C. Standard Mathematical Tables (Cleveland, Ohio:
Chemical Rubber Publishing Co.).
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8 years. 1If, therefore, $604000 was invested at nine percent,
the investor would have $120,000 after 8 years. This means
that a purchase of the minicomputer at the end of the eighth
year could be made at a net cost of $60,000 because of the in-
terest accrued over the period.

This discussion assumes that benefits are quantifi-
able. Unquantifiable and cost savings benefits are evaluated
qualitatively and used with the quantitative present value for
costs to provide the best possille cost-benefit evaluation for
each alternative.

While present value is a precise way to compare the
costs and benefits of various system alternatives, it is often
not used by the judiciary for the following reason: from a
practical standpoint, it is a diffic-lt concept to accept be-
cause a system is never funded at the outset for its entire
life span. Many judiciaries, therefore, use less precise meth-
ods to compare system alternatives. The most common approach
is to compare total costs and benefits (if benefits are quanti-
fiable) over the system's life span.

Summary

Ideally the cost-benefit analysis will identify the
single system alternative that is clearly the one that should
be adopted. In many instances, this ideal situation may not be
realized. One reason for this is that the cost~benefit analy-
sis reflects the situation at the time the analysis is conduc:-
ed, and this situation may change over the system's life span.
Another reasor is that it may be unrealistic to identify a sin-
gle alternative as the most cost~beneficial. And even when a
single alternative emerges as most cost-beneficial, other con~
siderations (e.g., structure of the state court system, politi-
cal considerations, and availability of funding) may dictate
that other alternatives remain in contention.

Excluding these other considerations, the cost-benefit
analysis should at least reduce the choices to the two or three
most cost-beneficial alternatives.

If several alternatives are identified in this manner,
the selection among them becomes a more subjective process into
which the other considerations must once again be interjected.
In a situation such as this, the top two or three alternatives
may be forwarded to the appropriate group (e.g., the legisla-
ture or supreme court), with a discussion of positive and nega-
tive points for each alternative.

Another benefit derived from the cost-benefit analysis
is that the rigorous development of cost and benefit evalua~
tions forces the judiciary to focus on the cost-benefit attri-
butes of each system alternative. As a result, the alternatives
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will probably be viewed from a somewhat different perspective
than would have been possible if the analysis had not been
done. This should greatly enhance the credibility of the
judiciary in the selection process as well as the selection
process itself, and it should produce a greater cost-benefit
payoff over the system's life span.

Appraisal of Impacts

Upon completion of a cost-benefit analysis, costs and
benefits will have been identified over the system's life span
for a limited number of system alternatives (usually three or
less). It is important to represent realistically the results
of the analysis in order to allay false expectations of immedi-
ate benefits and to appraise accurately the full impact of sys-
tem costs. Virtually nothing is more damaging to a new system
than to create false impressions of its benefits and costs, be-
cause it will soon be perceived that the system is not perform-
ing up to expectations or is costing too much.

This is especially important in the case of an automat—
ed system in view of the normal pattern of costs and benefits~-
costs that, at least initially, are high because of computer
system development  and installation, and benefits that often
are not realized until some point in the future. Unfortunate-
ly, this pattern of costs and benefits presents the "worst of
both worlds," and readers of the cost-benefit analysis must be
properly apprised.

A typical situation is for the predominant benefits to
be in the form of cost avoidance. An actual budget reduction
is not realized in this situation; cost’ savings can only be
seen by examining projected costs with and without the system,

Since court operations are labor intensive (i.e., heav-
ily dependent on court personnel), cost savings are usually di-
rectly related to personnel levels, While a reduction in staff
in the courts may, therefore, be theoretically justified when a
cost-beneficial alternative is implemented, it may be unlikely
that any substantive reduction in staff will actually occur.
For example, removing 10 percent of the court workload is um-
likely to result in the immediate elimination of positions.
This means that the only way to realize cost savings may be by
deferring the creation of new positions. A true representation
of benefits, therefore, can only be obtained by an analysis
that covers the entire system life span. .

The above scenario is shown in Figure V-1, which shows
a reduction of actual personnel requirements when a computer is
installed. Actual manning, however, remains constant until the
workload '"catches up." Even though no absolute savings in
court personnel are realized, automation makes it unnecessary
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to steadily increase personnel as would be required in a con-
tinued manual enviromment.

Moreover, as shown in Figure V-1, court personnel are
freed to perform other tasks. Even this can be somewhat decep~-
tive, because the cost savings brought about by removal of some
portion of an individual's workload are difficult to estimate in
the working enviromments that often prevail. For exsmple, it
may be impossible to realize savings associated with the elimi-
nation of 10 percent of the work of a single clerk/typist in a
small court.

These are typical of the considerations that should be
reflected in the cost-benefit analysis so that those who use
its results (e.g., members of the supreme court and legisla-
ture) will not be disenchanted at high initial costs and the
absence of an immediate payoff.
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Figure V-1
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Appendix A: Case Studies

Three case studies are contained in this Appendix.
The cases have been formulated to illustrate three different
situations in which the need for cost-benefit analyses could
arise. In earh situation, the application of the methodology
is different.

The first case illustrates a situation in a small,
predominantly rural state where the judiciary has decided to
automate the state-~level production of statistical reports.
The cost-benefit analysis is done to provide guidance in the
procurement of computer facilities. Five procurement approach-
es are identified, and costs and benefits are evaluated for ,
each approach. A weighting scheme is used in the benefit eval- -
uation.

The second case illustrates a situation in which a
melium~sized state is experiencing increasing difficulty pro-
ducing meaningful statewide judicial statistics because of in-
creasing caseloads. The study covers seven manual and automat-—
ed processing alternatives that would address this problem. It
is the only one 0f the three case studies in which benefits are
quantified and mathematically related to costs. It also illus-
trates the use of present value computations to evaluate costs
and benefits.

In the third case, a computer system is contemplated
to provide operational support to trial courts throughout a
large, relatively urbanized state. The system would also pro-
duce statistical reports at the state level. Three manual and
automated processing alternatives are considered, and weighted
caseload figures are used to estimate cou=t-workloads. For il-
lustrative purposes, benefits are assumed to be unquantifiable
and are considered in two ways. First, a judgmental assessment
is made of the benefits. Second, they are evaluated using a
weighting scheme. Then the results obtained from using these
two approaches in the * cost-benefit analysis are compared.
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Case 1: Middlesex District Court Docketing System

Middlesex is the name of a state. Obviously it is not
a real state, mor is the information about its courts and dock-
eting system real. While the case is fictional, the.material
is based on observations in state court systems and thus it may
be fairly characterized as a composite of those observationms.

The case describes the preparation of a cost-benefit
analysis, the focus of which is the evaluation of five alterna-
tives selected by court policy makers for automating the dock-
eting system. The first two are the purchase or lease of a
small computer with program development by court staff; the
other three involve the use of a large executive branch com-
puter with program development by court staff, a private firm,
or executive branch staff. After covering background informa-
tion and describing the projected docketing system and the five
alternatives, the case follows the suggested order of analysis
preparation, beginning with computation of cost data, moving to
the identification amd measurement of the benefits, and con~
cluding with a comparison of the costs and benefits and a dis-
cussion of the results. :

It is important to note at the outset that a good deal
of controversy swirls around the use of cost-benmefit analy-
sis.! In some aralyses, primarily in health and education
fields, a dollar value has been set on the value of human life,
which has sparked a heated debate on the appropriateness of
such an assignment. Other commentators see the concentration
on costs resulting in the replacemer_’of the elegant with the
functional in, for example, the construction of new buildings.
Supporters point to huge dollar savings in the procurement of

l1for an interesting exchange of views, see Robert Anthony
and Regina Herzlinger, Management Control in Profit Organiza-
tions (Homewood, Illinois: Richard Irwin, 197/5) and ida Hoos,
Systems Analysis in Public Polji- ", (Berkley: University of
California Press, 1972). Harvar. Business School professors
Anthony and Herzlinger argue for the use of cost-benefit analy-
sis, while pointing out its limitations. A social scientist at
the University of California at Berkley, Professor Hoos be-
lieves that cost-benefit is an inappropriate means of arriving
at public policy decisions.
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weapons systems in the Department of Defense and to other
savings in a wide variety of public and private sector
organizations. The intent in thic case study is to proceed in
a methodical mannmer in the compiiation of costs and benefits
and then to rank the five alternatives; the final recom-
mendations, however, will depend partly on. the cost-benefit
ranking, partly on the spread among the alternatives, and part-
ly on other judgmental factors, such as the 1local political
climate and the availability of competent staff.

Background

Middlesex is a small, predominantly rural state, al-
though four of its cities have populations greater than
50,000. The population as recorded by the 1970 census was
3,420,000--up 300,000, or about 10% from 1960. It is generally
thought of as a progressive state in most political circles.

The trial courts have evolved rapidly over the past 10
years with a four-tiered system—-district, county, family and
probate, each with statewide jurisdiction--giving way in pro-
gressive steps to a single, one-district court system in 1976
(Figure 1). While judge assignments in the district court con-
tinue to be based to some extent on experience, with the lower
court judges still being assigned by and large to traffic and
small claims matters, all of the judges of this court receive
the same salary, some $45,000 per year. In enacting a single
pay scale for all trial judges, the legislature believed that
over a period of time the judiciary would evolve into a group
of generalists, with each being able to adjudicate a broad
range of cases.

As shown in Figure 2, case filings over the past 18
years, 1960-1978, have continued to grow, although at a some-
what diminished rate since 1970. The growth of civil actions
under $10,000, generally small claims, has outstripped all oth-
er types of cases by doubling to a level of 60,000 in this 18-
year span. The rise in criminal cases seems to be tapering
off, with the increase in felonies and misdemeanors over the
past 8 years at 7.5% and .6%, respectively.

As part of the overall reorganization of the court sys—
tem, the Supreme Court of Middlesex has adopted and is support-
ing a number of initiatives in administration, one of which is
the upgrading of its information systems. The office of court
administration at the direction of the supreme court has made a
substantial and continuing commitment to the standardization of
recordkeeping at the trial court level, including the consoli-
dation of 350 outstanding forms down to 86, the adoption of da-
ta items for case monitoring based on the results of a national
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Figure 2 . THE STATE OF MIDDLESEX CASE FILINGS (196G, 1970, 1978)
1966 1970 1976
Court Filings $ Increase over Filings $ increase over Fllings % Increase over
filings of filings of fillngs of
16 years, ago 10 years ago 8 years ago
Supreme 102 14,1 115 12,7 126 9.6
Intermediate 1,759 173.2 2,801 59.2 3,312 18,2
Appellafe‘
District Court
Felonies 15,322 22.8 18,211 18.9 19,579 7.5
Civil Actions o
over $10,000 17,869 16.7 19,3521 8.1 20,811 7.7
r Probate? 5,261 19.1 5,561 5.7 5,611 9
Family> 25,211 2643 30,161 19,6 36,099 19,7
Misdemeanors? 91,011 31.6 93,621 " 2.9 94,211 )
Civil Actions ‘
under $10,0004 32,222 73.8 45,351 40,7 63,789 40.6
TOTAL 35.6 215,142 14.0 | 243,538 13.2

188,757

IThe intermediate appel late court was established in 1968; prior to that time, appeals, other than those

by the supreme court, were adjudicated by the appellate divisicy of the district court.

2prior to 1974, these cases were heard in the probafe court; at the flme,kihls court was merged into the

district court.

7

decided

3Prior to 1969; these cases (domestic &elaflons, divorce, cusfody) were heard (n fha family court; at that

time, this court was merged with the district cnurf.

4prior to 1976, these cases were heard in the coun?y courts; at that time, these courfs became part of the

district court.

4
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survey, and the adoption of standardized docketing forms for
major criminal and civil cases. As with other work involving a
significant commitment of resources, the administrative office
officials meet regularly with legislative committees and indi-
vidually with key legislators to discuss the financial and oth-
er aspects of the reorganization effort. .

The majority of the docketing work is performed at the
trial court level, where the new forms are prepared by clerks,
who retain a copy for their own use and forward another copy,
from which statistics are compiled, tc the state administrative
office. Having successfully implemented a manual system from
1975 through 1977, the administrative office engaged a team of
court information system experts to review the manual system
and identify alternatives for the future. Composed of the dep~
uty administrator of a large urban court system, a manager of a
neighboring scate's information services department, and a
staff member of a mnational court organization, the team gave
the manual system high marks but felt the system would be more
responsive to court reeds if it were automated. This substan-
tiated the feelings of the administrative office staff, the su-
preme court, and others within the state.

Such a preliminary review is a critical step, for
changes to manual practices can'*’,pft:en yield as high, or even
higher, gains in productivity as the execution of an automated
system. It should also be noted that the administrative office
used the expertise of outside people who have relevaaf experi-
ence. It is highly recommended that this be done whenever pos-
sible, because the uadvice of these experienced people can be
invaluable in such activities as computer procurement and sys-—
tems development, implementation, and operation.

Continuing its policy of modernizing at a measured, de-
liberate pace, the administrative office decided to automate
only the processing at the state office and leave the manual
procedures in place at the trial court level. The alternatives
are covered in the system alternatives, Section C.

Computer processing of case filings and terminations
will be 1limited to felony cases and c¢ivil actions over
$10,000. It is not anticipated that traffic and minor filings
will be automated within the next five years, so that this area
of the caseload will not be a factor in the analysis. While no
firm plans have been made as to appellate case processing, the
prevalent feeling is that if all goes well, this part of the
caseload will be computerized in two or three years after the
initial implementation.
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Description of System

Felony cases and civil actions over $10,000 are heard
in twelve courthouses, which are fairly evenly distributed
across the state. K:placing hand-prepared 20" by 30" docket
books, the docketing system in current use requires entry in a
much smaller, two-part form, maintained in looseleaf-type bind-
ers. The bottom part of the form serves as a permanent record
of transactions, while the top is broken into five parts which
can be torn off and forwarded to the administrative office at
the time of a transaction. A simplified version of the forms
is shown in Figure 3. :

The "tear-offs' are batched, that is, stored until the
end of the week, and then mailed to the administrative office.
Currently, because of the large volume—-about 90,000 transac-
tions per year-—court staff compiles all filings and disposi-
tions but only samples the volume of the other "tear offs."
Firm figures on filings and dispositions result from this anal-
ysis, but sampling yields only an indication of the processing
times from filing to trial and from trial to disposition, of
frequency of continuances, and of other items. The computer
system is to remedy this situation by maintaining data on all
aspects of all casesj when it is fully implemented it will pro-
duce the following reports:

—Weekly, monthly, and yearly filings by court (cur-
rently, only monthly and yearly figures are compiled).
—Weekly, monthly, and vyearly dispositions by court
(currently, only monthly and yearly figures are com-
piled).

-—-Monthly delay report, listing overdue criminal and
civil cases (not currently reported).

—Case inventories, listing each case in the system by
processing stage, e.g., awaiting trial (not currently
reported).

—Yearly report on filing to disposition time by judge
(not currently reported).

—Various system housekeeping reports, indicating the
number of transactions, the data entry clerk responsi-
tle for the entry, etc. (not necessary nor present for
current nperations).

System Alternatives

The team of experts identified eight alternatives,
which were reduced to the following five after review by court
policymakers.

86

e e R ST ORISR £ RETRETEE ST A ST ST SR ST | LI I . Y DAL TSRS MRIALRE R AT YT B e

T S

T LR

v g

e

JE—

PUNS

R

R e

Figure 3 A SIMPLIFIED VERSION OF MIDDLESEX DOCKETING FORM
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—Small Computer Purchase: The small computer, often
termed "minicomputer" by experts in the field, would be
outfitted with two video terminals (to be used for data
entry and machine operation, but not for data retrieval
purposes), a printer; and two flexible disk units,
called "floppys." When working as planned, the system
operates on one 8 AM to 5 PM shift and would be running
at 60% of capacity. Data entry would be done exclu-
sively in the administrative office and not in any of
the trial court locations. Program development would
be undertaken by court staff, requiring the establish-
ment of a small court information system department.
It would be composed of a manager, two system anzalyst
programmers, two data entry operators, and one computer
operator.

—Small Computer Lease: This option would be exactly
the same as the preceding one except that the computer
would be leased.

—Use Large Executive Branch Computer, with Court Staff
Developing Programs: Under this arrangement, court
staff would develop the necessary programs as would be
the case with options 1 and 2. Once developed, the
system along with others from a wide variety of other
state government systems, would be run on a large exec-
utive branch computer. The court would be billed for
only the time it “clocked" on the computer. The data
would be entered on key to diskette units in the admin-
istrative office, and the diskettes would be carried to
the data center for processing., With this alternative,
there would be no need for a computer operator; but for
that, staffing would be the same as for options 1 and 2.

—Use Large Executive Branch Computer, Contract with
Private Organization for Program Development: As with
option 3, the court would rent time on a large execu-
tive branch computer. Program development would be ex-
ecuted by the letting of a contract for the work to a
private organization that specializes in this work.
This option and the following one require the least
number of court staff: a manager, one system analyst/
programmer, and two data entry operators.

—Use Large Executive Branch Computer for Program De-
velopment and Computer Services: The only difference
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between this option and the previous one is that cthe
executive branch would also undertake to develop the
computer programs.

Costs

Folloving the methodology in Section IV, costs are di-
vided into two broad categories, data processing and user. As
shown in the tables accompanying this description, the data
proce.ssing portion is further subdivided into development, or
one?—tl.me costs, and yearly operating, or continuing costs.
This is donme to facilitate further financial analysis, relating
to the funding of the system.

Often LEAA funds the development of court computer sys-
temz::, while a local government unit—-—either state, couanty, or
municipal--pays for continuing operating costs.2 Adequate
f'i:mding is the bedrock on which the system should be built, for
without it even a superior development effort may be delayed
and in the end destroyed. It is, therefore, advisable to in-
form funding authorities of the financial requirements and if
possible to secure funding commitments from them. Over the
pést three years, most state court systems have established ju-
dicial planning committees (JPCs) which, among other things,
decide how LEAA funds will be used.3 Working closely with
the committee may help resolve financial problems.

Data Processing Development Costs

Personnel Costs. Personnel costs make up a part or all
of a significant number of items in the main working papers of
the cost portion (Figures 4 through 9) of the analysis, which
will be covered in detail later in this section. In order to
make these entries, preliminary computations of personnel costs
are necessary because salaries are apportioned among a number
of cost items. Figure 4 shows the allocation of personnel
costs by administration, programming activity, and other work
items for alternative 1, the purchase of a small computer sys-
tem. These personnel costs are not prepared in table form for
the other four alternatives, because only two cost items differ

2For 'a more detailed discussion of this subject matter, see

Conte, S., Popp, W., and Steelman, D., "The Lessons of PJIS",
State Court Journal, Summer, 1978.

3See National Center for State Courts, Planning in the

States: Trends and Developments 1976-1978, Fall, 1978.
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Figure 4: ALLOCATION OF PERSONNEL COSTS BY COST CATEGORY FOR ALTERNATIVE 1.

(Middlesex district court computer-based docketing system)

Staff! FY1 FY2 FY3 FY4 FY5 FY6 FY7 FY8 TOTAL
Manager (30,000 salary
multiplied by 1.35 for fringe
benefits and overhead 40,500)
Administration 15,500 17,500 20,000 20,000 25,000 25,000 25,000 25,000 173,000
Applications Prog. Development 25,000 25,000 14,500 10,000 — - -— — 74,500
Applications Prog. Maintenance - - 10,000 16,500 24,000 26,500 29,000 31,500 137,500
40,500 42,500 44,500 46,500 49,000 51,500 54,000 56,500 385,000
Senlor System Analyst
(25,000 34,000)
Applications Prog. Development 34,000 35,500 17,500 19,500 20,000 -— — -— 126,500
Applications Proge Maintenance - - 20,000 20,000 21,500 43,500 45,500 48,000 198,500
34,000 35,500 37,500 39,500 41,500 43,500 45,500 48,000 325,000
System Analyst
(20,000 27,000)
Applications Prog. Develcpment 27,000 20,000 - -~ -— -— - -— }47,000
Applications Progs. Maintenance - 8,500 30,000 31,500 33,000 34,500 36,3500 38,500 212,500
27,000 28,500 30,000 31,500 33,000 34,500 36,500 38,500 259,500
Computer Operator
(15,000  20,000)
Computer Operations 20,000 21,000 22,000 23,000 24,000 25,500 27,000 28,500 191,000
Data Entry Clerks
(¢2) 10,000 27,0001
Applications Progs. Development 13,5002 5,000 5,000 5,000 5,000 ~— —— - 33,500
Data Entry - 23,500 25,000 26,500 28,000 34,500 36,500 38,500 212,500
13,500 28,500 30,000 31,500 33,000 34,500 36,500 38,500 246,000
) i o .
TOTALS 135,000 156,000 164,000 172,000 180,500 - 189,500 199,500 210,000‘t 1,406,500
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I ‘Sfaff salaries are all computed at 135% of the actual rate to account for fringe benefits of 25% and overhead of 10% and are
projected to rise at a rate of 5% per year (data have been rounded to the nearest $5003.

20ne of the two projected data entry persons will be hired during the flrst year; as the operations work begins In the second
year, the second operator vlll‘be added to staff.

it g b+ ook 5 a3

e

gk e S e

e Attt i

A AN AN

among all five alternatives and they are discussed in the
text. Still, to ensure completeness and to provide an audit
trail, it is suggested that in an actual analysis, this table
be prepared for all alternatives.

In preparing personnel figures, it is important to take
into account the costs of fringe benefits (hospitalization, va-
cation, disability, etc.) and overhead (space, use of tele-
phone, clerical supplies). Fringe rates start about 20% of
salary and go up from there; in this analysis a rate of 25% is
used. A commonly used federal rate for overhead is 10% and
that convention is adopted here. So for a staff member earning
$25,000, the costs to the state would be $25,000 times 35% of
the salary ($8,750), yielding a total cost of $33,750. All of
the personnel costs in Figure 4 are portrayed at the full cost
figure (i.e., the $33,750 figure as opposed to the $25,000 fig-
ure).

Alternative 1 will require the services of a manager,
two system analyst/programmers, one of whom should be at a sen—
ior level, a computer operator, and two data entry clerks. Un-
der alternative 2, there is no change in this staff composition.

For the remaining alternatives, modifications to this
staff would be necessary. For alternatives 3, 4, and 5, the
executive branch agency will supply its own computer operators,
eliminating the need for the court to employ one. For alterna-
tives 4 and 5, the senior systems analyst is dropped from
staff; this is because the development work is performed by ei-
ther a private firm or the executive branch state agency.

After the personnel information is prepared, it should
be reviewed. The simple display of personnel projections in
table form often points to developments which would not other-
wise be obvious. For instance, as shown in Figure 4, the in-
formation systems manager, after devoting most of his work ef-
fort during the first two years to program development,
gradually spends more of his time in administration. This ta—
ble also points cut the gradual shift of the system analyst re-
sponsibilities from program development to program mainte~
nance. In both cases, the changes require a significant shift
of funds from development to operations, which may be of inter-
est to policymakers. : ‘

The next step is to transfer the cost items in Figure 4
to the appropriate categories in Figure 5. For example, the
entries in Figure 4 under FY 1 for time development of applica-
tion programs ($25,000, $34,000, $27,000, and $13,500) are to-
taled and an entry of $99,500 is made in Figure 5. Similar en-
tries must be made for all of the items with a personnel com-
ponent in Figures 5 through 9.
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Figure 5: |ITEMIZED COSTS FOR ALTERNATIVE 1, PURCHASE A SMALL COMPUTER L

Cost
I'tem FY1 Fy2 s Fya Fy5 F6 - v TOTAL f : Other Costs. The preparation of  the oth.er cost fig—
: ; ures, by and large, does not require such a preliminary step in
Developent { order to enter them into Figures 5 through 9. They are coYered
—==epent below, starting at the top of the list of cost items on Figure

5 and working toward the bottom.
To estimate equipment procurement costs for alterna-
! tives 1 and 2 (Figures 5 and 6), quotations should be solicited
Applications programs . ' from computer manufacturer representatives. If assistance is
needed in the selection of potential vendors, it can be re-

Equipment procurement or
long~term leace 150,000 —-— - — — 200,000 -— 350,000
) -— » 4

Personnel (statf or other party) 99,500 85,500 37,000 34,500 25,000 - - - 281,500 1 quested from a neighboring court system, an organization in the
Computer time - - - - - _ - ’ court field, a representative from industry, or a combination
- - i of the three. The highest numbers quoted should be used. Fig-
Site preparation 3,500 - - - - 5,000 - - 8,500 f : ure 5 shows substantial costs in the first and sixth fiscal
Furniture 5,000 _ B _ i | year, representing the typical computer procurement pattern,
- - - - 5,000 ! i.e., replace your system at 5-year intervals. Vendor repre-
Convers lon - 7,000 10,000 - - - - . 17,000 é §entatives will also provide purchase or leasing costs. Leas-
ContIngencies 15000 . : g ing costs .generally- run about 30% 'of the purchase cost_: on a
. — v - — 20,000 - 35,000 ; yearly basis. .So, if 1§he computf:r is kept foF 5 years, it pays
Subtotal 273,00 92,50 47,00 30,500 25,000 725,000 _ _ 607,000 ] to buy: The !11gh leasing cost is due to rapid obsolescence of
, ; computing equipment.

Long-term lease expenses, as shown in Figure 6, are
Operations ” placed in this first category of development cost as well. The
Adninistration 15,50 17,50 .00 .00 25 ‘ | reason is that the lease' being consi.dered contains a provision
’ ’ »000 25,000 25,000 25,000 173,000 ! giving the court the opcrion of applying 70%Z of the rental cost
Computer time ” - - - _ _ : ¢ toward the purchase of the system. Others would argue that
: - - - - i i lease costs should be included with the other broad category of
System software rental 2,500 2,500 2,500 2,500 2,500 3,50 3,500 3,500 23,000 , costs, operations. The court fiscal officer should be consult-
Equipment malntenance 10,000 10,000 10,000 10,000 10,000 15,000 15,000 15,000 95,000 } ’ 6535 tlzrlethlsl e b F alternatltes. ot ang
’ , 4 y only procurement cost would be for the key-diskette ma

Applications program maintenance - 8,500 60,000 68,000 78,500 104,500 111,000 118,000 548,500 } : chine at the administrative offige (§ee 'Figures 7, 8, and 9). ‘

For the next category, applications programs, personnel )
Computer operations, supplies 25,000 26,000 27,000 28,000 29,000 32,500 34,000 35,500 237,000 | ; costs for alternatives 1 and 2 can be taken from Figure 4 for

Data entry _ 2,50 25,00 26,50 2,000 34 : entry on ?‘igures 5 and 6. Exce.pt for the‘ omission of th? com—
2 ’ »500  36.500 38,500 212,500 ! : . puter operator's cost, alternative 3 can be constructed in the

: same manner on Figure 7. For alternatives 4 and 5, both a sen-—
Miscal lansous 000 000 » ior system a.nalyst.and a computer operator have been cut from
L . 1,000 1,000 1,000 1,500 1,500 1,500 9,500 the staff listed in Figure 4. (Computer operator costs are

Office space rental, uti{ities 6,000 6,000 6,000 7,000 7,000 7,000 8,000 8,000 55,000 ;
Ll ? i
|
i ! ] mentioned here for completeness although they appear in Figures
i
¥
|
!

s ok e 000,

Sub

total 60,000 95,000 151,500 163,000 181,000 225,500 234,500 245,000 1,353,500 5 through 9 under operations costs.) Figures 8 and 9, however, L

reflect sharply higher costs. This is because the cost of sys-

tems and programming work by either a private firm or executive

| : branch staff, $125,000 in each of the first two fiscal years of
the projection, is added to department personnel costs. ) :
For alternatives 1 and 2, the costs for development
computer time should be low or nonexistent, because the pur-
chased or leased computer will provide this service. For the
other three alternatives, this cost could be significant. A

L TOT
N . AL 333,000 187,500 “198,500 197,500 206,000 448,500 234,500 245,000 2,050,500
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Figure 6: ITEMIZED COSTS FOR ALTERNATIVE 2, LEASE A SMALL COMPUTER Flgure 7: 1TEMIZED COSTS FOR ALTERNATIVE 3, USE LARGE EXECUTIVE BRANCH COMPUTER, PROGRAM DEVELOPMENT BY COURT STAFF

f Cost
Cost - ! | tom FY1 Fy2 FY3 FYa FY5 FY6 FY7 FY8 TOTAL
1 tem FY1 FY2 FY3 FY4 FY5 FY6 FY7 FY8 TOTAL
’
i Development
Development

. i Equipment procurement
Equipment procurement ' . or long=term lease 5,000 5,000 5,000 5000 5,000 7,500 7,500 7,500 47,500
or long-term leass 45,000 45,000 45,000 45,000 45,000 60,000 ' 60,000 60,000 405,000 i Ty

Applications programs
Appllcations programs P .

e g

Personnel (staftf or other party). 99,500 85,500 37,000 34,500 25,000 - - - 281,500
Personne! (staff or other party) 99,500 85,500 37,000 34,500 25,000 —-— —-— — 281,500
Computer time 20,000 20,000 20,000 - — —-— - - 60,000
Computer time — -— -— — - - - — -—
Site preparation - -— — -— - - -— -— -—
Site preparation 3,500 - - - - 5,000 - - 8,500 ! : ‘
‘ i Furniture 5,000 - - - - - - - 5,000
Furniture 5,000 - -— - -— — — -— 5,000 ! P )
Conversion — 7,000 10,000 -— - — -— -— 17,00,
Conversion — 7,000 10,000 — — -— -— -— 17,000
) ? Contingencies 15,000 -— - — - 20,000 —_— - 35,000
Contingencles 15,000 - - — - 20,000 - - 35,000 ' )
Subtotal 144,500 117,500 72,000 39,500 30,000 27,500 7,500 7,500 446,000
Subtotal 168,000 137,500 92,000 79,500 70,000 85,000 60,000 60,000 752,000
{ Operations
Operations
! Administration 15,500 17,500 20,000 20,000 25,000 25,000 25,000 25,000 173,000
Administration 15,500 17,500 20,000 20,000 25,000 25,000 25,000 25,000 173,000 ;
! ; Computer time 25,000- 25,000~ 25,000- 25,000~ 25,000- 30,000- 30,000- 30,000- 215,000-
Computer time - - - - - - - - - : (high-low range) ) 75,000 75,000 75,000 75,000 75,000 90,000 90,000 90,000 645,000
System software rentai 2,500 2,500 2,500 & 2,500 2,500 3,500 3,500 3,500 23,000 System software rental s - - - - - - - - -
Equipment maintenance 10,000 !0,000 10,000 10,000 10,000 15,000 15,000 15,000 95,000 Equipment maintenance 1,000 1,000 1,000 1,000 1,000 1,500 1,500 1,500 9,500
Applications program maintenance - 8,500 60,000 68,000 78,500 104,500 111,000 118,000 548,500 Applications program maintenance - 8,500 60,000 68,000 78,500 104,500 111,000 118,000 548,500
Computer operations, supplles 25,000 26,000 27,000 28,000 29,000 32,500 34,000 35,500 237,000 Computer operations, supplies 5,000 5,000 5,000 5,000 5,000 7,000 7,000 7,000 ' 46,000
Data entry -— 23,500 25,000 26,500 28,000 34,500 36,500 ' »
’ ! ’ ! ’ ! 3,500 212,500 ' Data efrtry - 23,500 25,000 26,500 28,000 34,500 36,500 38,500 212,500
Office space rental, utilities 6,000 6,000 6,000 7,000 7,000 - 7,000 8,000 8,0 ’ .
! ! ' ' * ' ’ ’ +000 35,000 Office space rental, utilities 6,000 6,000 6,000 7,000 - 7,000 7,000 8,000 8,000 55,000
Miscel [aneous 1,000 1,000 1,000 1,000 1,000 1,500 1,500 1,500 9 ‘
* * . * . t £ £ +200 . Misce! laneous 1,000 1,000 1,000 1,000 © 1,000 1,500 1,500 1,500 9,500
Subtotal 60,000 95,000 151,500 163,000 181,000 223,500 234,500 = 245,000 1,353,500 : '5
! ! ! ! ! 2 ’ ' ’ »” Subtotal 53,500- 87,500~ 143,000~ 153,500- 170,500~ 211,000~ - 220,500~ 229,500~ 1,269,000~
(high-low range) 77,500 137,500 193,000 -203,000 220,500 271,000 280,500 289,500 1,699,000
TOTAL 228,000 252,500 243,500 242,500 ° 251,000 308,500 294,500 305,000 2,105,500 i
’ ! ’ i : ! ! ' e ) Total . 198,000- 205,000- 215,000~ 193,000- 200,500~ 238,500~ 228,000~ 237,000~ 1,715,000,
i ! (high-low range) 248,000 255,000 - 265,000 243,000 250,500 298,500 288,000 297,000 2,145,000
% kS
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Flgure 8: |ITEMIZED COSTS FOR ALTERNATIVE 4, USE LARGE EXECUT!VE BRANCH COMPUTER, CONTRACT WITH PRIVATE ORGANIZATION FOR PROGRAM
DEVELOPMENT
Cost
I tem FY1 Fy2 FY3 FYa FY5 FYé Y7 Fr8 TOTAL
Development
Equipment procurement -
or long-term lease 5,000 5,000 5,000 5,000 5,000 7,500 7,500 7,500 47,500
Applications programs
Perscnnel (staff or other party) 190,500 175,000 19,500 15,000 5,000 — et -— 405,000
Computer time 20,000 20,000 20,000 -— — -~ - —— 60,000
Site preparation - - - -~ — - -~ - -
Furniture 5,000 - - -— -— -— — — 5,000
Conversion -— 7,000 10,000 — — - - - 17,000
Contingencies 15,000 - — ’ - - 20,000 - - 35,000
Subtotal 235,500 _2\07,000 54,500 20,000 10,000 27,500 7,500 7,500 569,500
Operations
Administration 15,500 17,506 20,000 20,000 25,000 25,000 25,000 25,000 173,000
Computer time 25,000~ 25,000~ 25,000~ 25,000~ 25,000- 30,000~ 30,000~ 30,000~ 215,000~
(high~low range) 75,000 75,000 75,000 75,000 75,000 90,000 90,000 90,000 645,000
System software rental — - - - — - - - -
Equipment maintenance 1,000 1,000 1,000 1,000 1,000 1,500 1,500 ) 1,500 9,500
Applications program maintenance — 8,500 50,000 58,000 67,000 71,000 75,500 70,000 \'400,800
Computer operations, supplies 5,000 5,000 5,000 5,000 5,000 7,000 7,000 7,000 46,000
Data entry - 23,500 25,000 26,500 28,000 34,500 36,500 38,500 212,500
Office space renfale,,- utilities 6,060 6,000 6,000 7,000 7,000 7,000 é,OOO 8,000 55,000
Miscellaneous ‘ 1,000 1,000 1,000 1,000 1,000 1,500 1,590 1,500 9,500
Subtotat ) 53,500- 87,500~ 133,000~ 143,500~ 11‘59,000-,, 177,500~ 185,000~ 181,500~ 1,120,500~
(h“lgh-!ow range) 103,500 137,500 183,000 193,500 209,000 = 227,500 - 245,000 241,500 1,550,500
Total 289,000~ 294,500 187,500~ 163,500~ 169,000~ 205,000 192,500 159,000, 1,690,000~
(high=low range) 339,000 344,500 237,500 213,500 219,000 265,000 252,500 249,000 2,120,000
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Flgure 9: ITEMIZED COSTS FOR ALTERNATIVE 5, USE LARGE EXECUTIVE BRANCH COMPUTER,. PROGRAM DEVELOPMENT BY
EXECUTIVE BRANCH AGENCY
Cost .
I tem FY1 FY2 FY3 FY4 FY5 FY6 FY7 [2¢:] TOTAL
eq; ipment procurement
or long-term lease 5,000 5,000 5,000 5,000 5,000 7,500 7,500 7,500 47,500
Applications programs “ N .
éersonnel (staff or other party) 190,500 175,000 19,500 15,000 5,000 - - / - 405,000
Computer time 20,000 20,000 20,000 - - - - - 60,000
\: Site preparation -— - - - el —— b - -
Furniture 5,000 - - - —— - - -— 5,000
Conversion -_— 7,000 10,000 - -— —— b - 17,000
Contingencies 15,000 —— ' — - —— 20,000 - - 35,000
Subtotal 235,500 207 ,000 54,500 20,000 10,000 27,500 7,500 7,500 569,500
Operations
Administration 15,500 17,500 20,000 20,000 25,000 25,000 25,000 25,000 173,000
Computer t+ime 25,000- 25,000~ 25,000- 25,000- ‘ 25,000~ 30,000~ 30,000- 30,000- 215,000~
(high-low range) 75,000 75,000 75,000 75,000 75,000 $0,000 90,000 90,000 645,000
System s:;;fware rental -~ - -— -— -— - - - -
Equipment maintenance 1,000 1,000 1,000 1,000 11000 1,500 1,500 " i;500 9,500
Applications program maintenance — 8,500 5G,000 58,000 67,000 71,000 75,500 70,000 400,000
Computer operations, supplies 5,000 5,000 5,000 5,000 5,000 7,000 7,000 7,000 46,000
Data entry - 23,500 25,000 26,500 28,000 34,500 36,500 38,560 212,500
B i
Office space rental, utilities 6,000 6,000 6,000 7,000 7’,000 7,000 8,000 8,000 55,000
Miscellaneous 1,000 1,000 1,000 1,000 1,000 1,500 1,500 1,500 9,506
: Subtotal 53,500~ 87,500~ 133,000~ 143,500~ » 159,000~ 177,500~ 185,000~ 181,500~ 1,120,500~
(high-low range) 103,500 137,500 183,000 193,500 209,000 227,500 © 245,000 . 241,500 1,550,500
Total 289,000~ 294,500 187,500~ 163,500~ 169 »000- 205,000 193 »300- 189,000 1,690,000~
(high=tow range) }39,000 344,500 237,500 213,500 219,000 265,000 252,500 249,000 2,120,000
«
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rule of thumb used by some in the field is to solicit estimates
from the selected data center and then to at least double
them. .

Vendor representatives will supply site preparation
costs; again the highest figures should be used. Furniture
costs can be obtained from most office supply businesses.

The cost of conversion is a key item and is often un-
derestimated. Conversion to the new system occurs when the
system is weakestj; although it presumably has been tested.th?r—
oughly, latent bugs in procedures or in the program logic it-
self show themselves at this time. While the system is in this
condition, all of the case-in-progress records must be trans-
formed into a form the computer understands; this can be done
by entering the information on punch cards or directly int:c? the
system through the use of a video or another kind of terminal.
To make the estimate, it is first necessary to determine the
work volume, then translate it into clerical requirements, and
finally state the weeks required in cost terms. Present cases-—
in-progress total 62,000; using an estimate of 2.05 transac-
tions per case, the total number of conversion entries comes to
127,000. To be on the safe side, another 10% was added to
bring the total to about 140,000. Using 355 transactions per
person work day as a standard, the total requirement comes to
roughly 400 person days. Our plans call for the conversion to
be completed in 6 months (120 work days), requiring 3 full-time
members of staff and 1 part-timer. Building in another safety
factor, the requirement was upped to 4. The work can be done
by court personnel or a private firm, but since no court em-
ployees could be spared for this purpose, a decision was made
to contract with a private organization for this service. Pri-
or to reaching agreement with this private organization, it was

“ensured that all security and privacy requirements associated

with the data would be met; the necessary security and pri-
vacy provisions were included- in the contract.

Few computer systems are brought in within time or bud-
get estimates. It is therefore advisable to include a budget
item for contingencies; these funds would be used to deal with
such items as the impact of a programmer leaving to take anoth-
er position at a crucial point in development. It is suggested
that 5% of the total development budget be set aside for this
purpose.

Data Processing Operations Costs

These costs recur for each year of operations. Admin-
istrative expenses- are made up completely of personnel costs;

~ hence this entry can be made- by transferring the relevant data

from Figure 4 to Figures 5-through 9.
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There is no computer time operations cost for alterna-
tives 1 and 2; by buying or leasing a computer, the court has
eliminated the need for renting computer time. With the execu-
tive branch computer, alternatives 3, 4, and 5, the cost of
renting computer time is an important item and should be esti-—
mated carefully. Start with the basic workload unit of this
court: cases. Combined case filings in 1978 for civil actions
over $10,000 and felonies were at 40,000 level; assuming a com-—
bined growth rate of 5%, filings should grow to somewhat under
60,000 in the next |8 years. Plans are for the system to main-
tain three years of data, so the system files must be capable
of storing about 180,000 case records 8 years hence. Estimates
put the number of transactions, basic "tear-ofS* and others, at
3.2 per filing. So in the first year of opération,, the court
information system department can expect to handle some 130,000
transactions, and 8 years later about 200,000 +transactionms.
All those figures should be recorded in a document, along with
transaction size, record size, and number/size of output re-
posits, and submitted to the computer center, requesting an es-
timate of computer time costs. As with the development com—
puter time estimates, these figures should also be doubled or
tripled. Thus, the estimates submitted by the computer center
of $25,000 for each of the first § years of operation and
$30,000 for each year thereafter are wupped to $75,000 and
$90,000 respectively, with the 8-year cost estimate coming to
$645,000. This is $430,000 higher than the ore based on the
original estimates. The substantial difference poses a dilem-
ma. If the high estimate is used, it may inflate the alterna-
tives cust by roughly 25%; if, on the other hand, the low fig-
ures are used, the costs may be understated. If the difference
between the estimates were not large, the issue is best re-
solved in our opinion by using the higher number. But with the
difference standing at $430,000, the fairest portrayal is the
use of both the high and low figures, creating a range of
numbers for this category.

System software reatal costs apply only tc alternatives
1 and 2; the costs can be obtained from vendor representatives.

The next cost category, equipment maintenance, repre-
sents the charge by vendors for service of their machinery.
Coverage for alternatives 1 and 2 includes the computer and its
dccessories, part of which are the batch entry stations; for
alternatives 3, 4, and 5, only the data entry stations are in-
volved. These costs generally can be readily obtained from
vendor representatives.

] Application program maintenance costs have been taken
directly from Figure 4 for alternatives 1, 2, and 3 (Figures 5,
6, and 7). For alternatives 4 and 5 (Figures.8 and 9) the sen-
ior system analyst costs have been deleted, but the remaining
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costs have been incirrased slightly to allow for assistance from
contractors or the executive branch agency. Program mainte-
nance costs tend to run high, often much higher than expected.
On the surface, it would seem that once development work is
completed and cutover to the automated system takes place,
there would be little or no need for system analyst involve-
ment. This is almost never the case. Consumers of the infor-
mation want new or revised reports, files must be expanded or
reconfigured to accommodate expansion, and updates to other
functions are often required, all of which translates into a
significant amount of work. Another aspect of maintenance is
that computer systems and programs are often poorly documented
and the program logic is often unnecessarily complicated and
difficult to follow. The allowance for program maintenance in
Figure 4 may appear high, but in 1light of experience in both
the private and public sectors, it is realistic.

Computer operations costs include the computer opera-
tor's salary, plus fringe benefits and overhead (see Figure 4),
and supplies--computer tapes, disk storage cabinets, etc. As
mentioned earlier, the two computer acquisition options, alter-
natives 1 and 2, dictate that a computer operator be part of
staff; with the other three options there is no such need.
Supply costs can be estimated accurately following discussions
with manufacturer representatives.

The next category is data entry costs. Included here
are only the salaries, fringe benefits, and overhesd for the
two data entry clerks. The costs can be taken from the persorn-
nel costs shown in Figure 4.

The calculation of office space rental cost 1is a
straightforward exercise, requiring the use of either current
commercial real estate rates or the actual costs. Costs for
utilities are small and estimates can be obtained from vendor
representatives.

The unexpected occurs in all organizations, but with
greater frequency in one where development is an important com-
ponent of the work. Thus, it is advisable to have available a
small miscellaneous reserve, usually no more than 5% of the op-
erating budget, to deal with such matters. 1In .ais instance,
2% was used.

User Costs

For each system alternative in this case study, user
costs (i.e., coscs incurved in the district courts) are identi-
cal to costs of the current manual system because trial court
procedures will remain unchanged. It is, nevertheless, worth
mentioning a few things about them. First, personnel costs ac-
count for either all or the greatest portion of these costs.
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Second, the focus of this analysis is usually the net savings
to the court in changing from a manual to a computer system,
that is, the investment in computer machinery and personnel
will pay for itself in staff productivity gains. Typically, in
the user cost categery the data entry must be strengthened,
either by adding to staff or transferring others to this work.

Section IV of the cost-benefit analysis, Methodology,
reviews one means for estimating these costs; the exercise re—
quires some thought, but it is not difficult. The difficulty
lies with the other side of the cost equation. Court jobs are
often an important source of political patronage, and automated
system or not, staff reductions or even reduced hiring are
likely to meet with stiff resistance in some quarters. Another
aspect is that the computer development is often the first sys-
tematic look =zt court practices, and while the computer makes
improvements, it often points to other areas requiring consid-
erable rethinking of the current approach. Before making a fi-
nal judgment as to these costs, consider reviewing them with
those who have knowledge of similar efforts and think carefully
and realistically about future staffing levels.

Overall Costs

Figure 10 shows total costs for each alternative over
the 8-year period.

Benefits
Categories and Weights

Administrative office personnel in Middlesex carefully
considered an extensive list of benefits and concluded that,
other than cost differentials among the five alternatives,
there were no benefits that could be quantified in dollar
amounts. Since cost savings are reflected in the previously
described cost computations, it was decided to use a weighting
scheme to evaluate benefits and relate them to costs.,

Choosing the benefit categories requires a substantial
amount of judgment. The goal is to identify the factors that
are of the greatest importance to all concerned with the deci-~
sion. Technical staff may believe that the availability of a
wide variety of program languages is a key item, while judges
and other court policymakers may have only a passing knowledge
of this area and may believe another factor is of prime impor-
tance. Thus, it may be worthwhile to submit for consideration
a list of '"candidate" benefit categories to the appropriate
management group within the judiciary. 1In many states, a data
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Flgure 10: COMPARISON OF EIGHT-YEAR COSTS FOR FiVE ALTERNATIVES FOR THE IMPL
EMENTAT
BASED DOCKETING SYSTEM ATION OF MIDDLESEX DISTRICT COURT COMPUTER- :
!
processing advisory group has been created by the supreme court
Atternative FY1 FYz FY3 FY4 FY5 FY6 Y7 FYa ToTAL! or judicial council and given authority to make decisions such
| as this. 1In other states, this authority is retained by the
1. Purchase a small computer 4 chief justice or judicial .council. Whatever tpe situation, the
; ! support of such a group is absolutely essential for long-term
Development 273,000 92,500 47,000 34,500 25,000 225,000 - - 697,000 5 _computer S}tstem succeis, and any reasonable investment in time
Operat] ’ ; to help build support for the venture usually pays large divi-
perations ;
60,000 95,000 151,500 163,000 181,000 223,500 234,500 245,000 1,353,500 ; dends.
i The benefits for this case and their weights, in paren-
TOTAL 333,000 187,500 198,500 197,500 206,000 448,500 234,500 245,000 2,050,500 ! i isted bel o i
’ ,050, 3 thesis, are listed hLelow.
2. Leass a small computer : .
; —Software quality (2.0).
Development 168,00 137,500 92,000 79,50 70,000 85,000 ! —Hardware quality and versatility (1.5).
» . H . PR
, , , 60,000 60,000 752,000 j —Reliability (1.0).
G P
perations 60,000 95,000 151,500 163,000 181,000 223,500 234,500 245,000 1,353,500 Manageability of the department (3.0).
TOTAL - ~Adequate financing (2.5).
28,000 252,500 243,500 242,500 251,000 308,500 294,500 305,000 2,105,500 . ..
3. Use executive branch ' a Any number of benefits can be used, but it is suggested that
. e bran . M . -
program develaped :y 2:23:*:;;” ‘ the number be kept small to prevent the analysis from becoming
; .
: unduly complex. Whatever the number of benefits, the total of
Development 144,500 117,50 72,000 39,50 30,000 27,500 7500 7,500 446,000 the bene.flt welghts should equal either 1, 10, or 100; the
' ’ ’ above weights sum to exactly ten.
Operations 23,500 87,500- 143,000~ 153,500~ 170,500~ 211,000~ 220,500~ 229,500~ 1 269,000 | Each alternative was rated from 1 (poor) to 10 (good)
. § » - - .
103,500 137,500 195,000 203,500 220,500 271,000 280,500 289,500 1.695 000 ! ; for each benefit category. To obtain the total benefit score,
—e==n ! . . P . .
TOTAL { the benefit weights were multiplied by the ratings for each al-
198,000~ 205,000~ 215,000~ 193,000~ 200,500~ 238,500~ 228,000~ 237,000~ 1,715 i b i ot .y ¥
248,000 255,000 265,000 243,000 250,500 298,500 288. 000 ’ »715,000~ ternative and then the five intermediate results were added to-
’ . »
. s ’ ’ ,000 297,000 2,145,000 gether. For example, as shown on Figure 11, the total benefit
' p::g:::::;i:o;::";h °:""C”I"" 3 ; score for alternative 2, lease a small computer, was obtained
organization v private : by multiplying the weight for software quality (2.0) by its
i rating for that alternative (7) for a score of 14.0; by repeat-
D . g . . .
evelopment 235,500 207,000 54,500 20,000 10,000 27,500 7,500 7,500 565,500 ing the same procedure for the other four "oenefl.t categories;
Operati ’ ’ and by summing each of the scores to a total benefit score.
perations Igs,soo- 87,500~ 133,000~ 143,500~ 159,000~ 177,500~ 185,000~ 181,500~ 1,120,500~ The first of the benefit categories, software quality,
’ 4 § : oo - . .
3,200 137,500 183,000 193,500 209,000 227,500 245,000 241,500 1,550,500 : reflects the ability of the software that is provided with the
TOTAL computer system to meet the developmental and operational re-
289,000~ 294,500~ 187,500~ 163,500~ 169,000~ 205,000~ 192,500~ 189,000~ 1,690,000~ it y : o P
339,000 344,500 237,500 213,500 219,000 265000 252'500 249'000 2 120, quirements. This covers characteristics of systems and support
5. Use oxocutive ot ’ ’ ’ ,120,000 software such as programming languages (e.g., COBOL, BASIC,
. O ve . . 3
program develope:mt:y :2223:?:; RPG) that can be accommodated; the quality of these languages
branch agency on each computer; the programming aids (e.g., debugging, sort-
ing) that can be accommodated to minimize program errors; the
Development 235,500 207,000 54,500 20,000 10,000 . 27,500 7,500 7,500 569,500 file structures that can be accommodated to reduce processing
Operations ! ! time; the ease with which the computer software can be used or
13:':33- ];37.500- 133,000~ 143,500~ 159,000~ 177,500~ 135,000~ 181,500~ 1,120,500~ at least understood; and the types of peripheral equipment
—=e22 137,500 183,000 193,500 200,000 227,500 245000 241,500 1,550,500 (e.g., display terminals, remote job entry stations) that can
TOTAL - i i ing.
289,000 294,500~ 187,500~ 163,500~ 169,000~ 205,000~ 192,500~ 189,000~ 1,690,000~ be accomn odated ‘.’lth?uF highly .complex programming A;\other
339,000 244,500 237,500 213,500 - 219,000 265,000 252,500 249,000 2120000 factor is the availability of this systems am? support software
to each system user.  In many cases, the services of a computer

specialist should be obtained to define how these considera-

tions apply to the planned system.
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Figure 11 A COMPARISON OF THE BENEFITS FOR FIVE DEVELOPMENT OPTIONS
(MIDDLESEX DISTRICT COURT COMPUTER BASED DOCKETING SYSTEM)
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Alternatives (2.0) (1.5) (1.0) (3.0) (2:5)
o
1. Purchase a Small Computer 7 9 9 8 6
' 7545
L 14.0 ‘3.5 9.0 24.0 15.0
R ~ '
2, Lease a Small Computer ’ 7 9 9 8 ‘16 Explanation of
75.5 alternative 1
14,0 13.5 9.0 24.0 15.0 reliability score
3. Use Large Executive Branch 6 7 8 7 6 9 rating
Computer, Program Development ' 6645
by Court Staff i 12,0 10.5 8.0 21.0 1540 940 =t—score
4, Use Large Executive Branch 6 7 8 8 8 [welght (1,0) times
Computer, Program Development 74.5 rating (1)1
by Private Organization 12,0 105 8.0 24.0 20.0
5. Use Large Executive Branch 4 7 8 6 8
Computer, Program Development 64,5
by Executive Branch Agency 8.0 10.5 8.0 18.0 20.0




While it is desirable to have the strongest software
capability possible, a much more important consideration 1is the
quality of the actual application programs. Program develop-
ment by court staff has been of mixed quality; a key problem
area is the ability of some courts to attract and maintain
first-rate personnel. Executive branch data centers have
staffs of about the same caliber as do the courts. Private
programming firms generally nave more technically capable
staffs, but they have exhibited a tendency to deliver a system
that is first-rate from a technical point of view, but which
does not meet court needs.

These issues have barely been touched on, but it is not
the purpose of this document to cover issues comprehensively.
Further information can be obtained from a large and growing
quantity of literature on software; among the periodicals to
consult see Datamation, Computer Digest, and Computerworld.
Auerbach and Datapro, among others, publish more detailed ref-
erence services on all aspects of ccumputer technology. It may
prove helpful to have a computer professional oversee the work
leading to the rating for the category; at absolute minimum, a
professional should review the work.

In the Middlesex study software quality was assigned a
medium weight of 2.0. It was rated above reliability (1.0) and
hardware quality and versatility (1.5) because programmer pro-
ductivity will have an important bearing on the pace of the de-
ve lopment work and because, most importantly, the computer pro-
grams will reflect the court procedures of the future. It was
not rated as highly as manageability of the department (3.0)
and adequate funding (2.5) because with inadequate funding or
poor management the system is not likely ever to reach fruition.

In assessing hardware quality and versatility, a com-
puter professional's participation is again essential. Items
to consider are the overall processing capability of the con-
figuration; its upward compatibility (i.e., the flexibility to
expand the system in modular steps); its compatibility with
other manufacturer's often less—expensive equipment; and the
variety of available peripheral equipment. It was assigned a
weight of 1.5, or fourth highest in a field of five.

The reliability of computing equipment can be predicted
with a fair degree of accuracy. Like all electronic equipment,
it tends to be unstable when first put in place, becomes highly
reliable over a period of time, often 5 to 10 years, and then
becomes progressively more unreliable. Manufacturer's repre-
sentatives can supply "downtime" figures; these should be
checked by consulting with those who actually use the equip-
ment. Much more difficult to assess as to reliability is the
performance of a data center, which depends in about equal
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parts on equipment capability and staff ability. Users should
be queried in an attempt to find out what the grapevine has to
say about the center.

Reliability was given the lowest weight of all the ben-
efit categories, a 1.0. The score reflects nrot so much the
category's lack of importance as the competition among the cat-
egories for limited weighting points. Judgments must be made,
reflecting policymaker priorities.

Manageability of the department measures mainly the
ability of court officials to control system development, main-
tenance, and day-to-day computer operations. To many, the com-
puter is a double edged sword. A sizable group of private and
public information system executives hold that the computer has
brought with it not only an enhanced management capability but
also lots of headaches. Because of the wide-open job market,
computer professionals tend to be a fickle and mercenary lot.
The allure of more money, better working conditions, a greater
technical challenge, or simply the desire for change has been
sufficient enticement for many professionals to take new posi-
tions. The upshot of this activity is a rapid turnover rate,
leaving many organizations without a key system analyst or pro-
grammer at a critical point in development. Turnover is not
the only problem. Because the profession is new, fast paced,
and without standards, the skills of its members are quite var-
ied. Selecting high-quality staff from this pool has proved
difficult for many organizations, especially those new to the
field. In 1light of these problems, the following questions
should be carefully considered: Can the court control computer
system development adequately? Are the court's salaries high
enough to attract and keep quality professionals? What size
staff is the most manageable? What are the advantages and dis-
adxlrimtages of using internal versus external processing person-
nel?

Representing its importance in the eyes of project
staff, manageability of the department was assigned the highest
weight, 3.0, three times higher than reliability and twice as
high as software quality. The establishment of a computer de-
partment is an important milestone in the development of an ad-
ministrative office and its success or failure will have sig-
nificant bearing on the future of the office.

Often, financial considerations are given short shift
in the rush to acquire a computer capability. In some cases,
the guiding thought has been to acquire enough funds for the
first year of operation and to worry about the future when it
arrives. By preparing the first part of the analysis, the 8-
year cost projection, court staff has already taken a signifi-
cant step to avoid the pitfalls of a budget squeeze. It is
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important also to identify the potential sources of funds and
likelihood of continued support from them.

This category was assigned a weight of 2.5, only ex-
ceeded by manageability of the department at 3.0. Poorly pre-
pared financial analyses of past court computer projects have
contributed to serious technical and operational problems, some
of which have culminated in the discontinuance of system oper-
ations.

Ratings

The ratings for each alternative are considered next
and were shown in Figure 11.

For alternative 1, the purchase of a small computer,
software quality was rated a better than average score of 7.
On the positive side, the small computer vendors offer systems
and support software that, while not so sophisticated as soft-
ware available for the large computer, was nevertheless judged
adequate. The location of the computer in court offices is an
important consideration. Programming should have unlimited ac-
cess to the machine and its terminal, allowing for uninterrupt-
ed development of programs. Hardware quality and versatility
was rated highly at 9, because national studies indicate the
candidates for selection are quite reliable and because, more
importantly, by virtue of the computer location in the adminis-
trative office, the court would be able to control access to
the machine and the scheduling of work. Reliability was also
rated at 9; again the rating was based on national surveys of
computing equipment. Manageability of the department was not
quite as high at 8. All data processing staff and activities
would be part of the administrative office, a characteristic
judged to be a plus. On the negative side, the salary struc~
ture is slightly lower than the national average, causing a
worry as to whether the court can attract and hold competznt
personnel. Adequate funding was rated slightly better than a
midpoint score, being accorded a 6. The reason was recent cor-
respondence with the state planning agency, the state-level
agency responsible for the administration of LEAA grants, in-
dicating that support would be forthcoming for all positions,
save one of the system analyst/programmer jobs. As the state
had not yet made a commitment to fund the extra position, it
was a cause for court concern. Receiving an overall benefit
score of 75.5, the purchase of a small computer system tied
with alternative 2 in receiving the highest rating among the
alternatives.

Alternative 2, lease a small computer, was exactly the
same as option 1, but for the fact that the computer is leased
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instead of purchased. This characteristic results in different
overall costs for alternative 2, but has no effect on the bene-
fits.

Using a large executive branch computer to proces)s the
system's information with program development by court staff,
alternative 3, was rated slightly better than average, a 6, as
to software quality. While the executive branch's computer has
a strong software capability, it was unclear what its availa-
bility would be to court development and operation efforts be-
cause of the demands of other data center users. Hardware
quality and versatility was rated one point higher at 7 be-
cause, while the computing machinery is close to the best com-
mercially available, the court would have little or no say over
its evolution. Reliability was rated at 8, which is one point
lower than the rating of 9 for alternatives 1 and 2. This was
because, while the computer system is certainly at least as re-
liable as a small computer, the court would have a small voice
in selecting data center operations personnel who would. be re-
sponsible for scheduling, performing, and delivering court com-
puter work. Manageability of the department was rated somewhat
lower, at 7, than the rating of 8 for alternatives 1 and 2.
This was because any limitation in the court's ability to
schedule computer time for development and to control computer
operations would make it difficult to control staff work and
report production schedules. Adequate funding received the
same rating as for alternatives 1 and 2 for the same reason——
the uncertain status of the second system analyst/programmer
position. All told, this alternative received a benefit score
of 66.5, fourth in a field of five.

Alternative 4 is different from alternative 3 in two
important respects. Program development would be contracted to
a private software development firm, and the court information
systems department would be staffed with one less individual;
because program development would be done by an outside firm,
there is no need for a senior systems analyst/programmer to
guide the docketing system's development. Software quality was
rated a 6 because, while preparation, assembly, and final pro-
gram products are likely to be superior, there was a concern
that the firm would not take the time necessary to consider the
special needs of the courts, e.g.y, practical, easy-to-
understand procedures consistent with court traditions and the
law. If realized, the problem would be akin to a writer sub-
mitting a manuscript crafted in a beautiful prose style but
substandard in content because of a lack of intimate knowledge
of the subject. Both style and substance are necessary. Both
hardware quality and versatility, and reliability, rated at 7
and 8, respectively, were the same as for alternatives 3 and 53

this is because all three involve the use of the same data
i

ke
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center. Manageability of the department was rated at 8 because
the court will have complete control of its own staff and can
include in the programming contract adequate provisions for
monitoring this work. This category was rated higher than al-
ternative 3 (8 versus 7) because control over the contractor
was balanced by decreased concern over turnover of key court
personnel (i.e., the nonexistent senior analyst/programmer).
Adequate funding was rated an 8, a rating also given to alter-
native 5, because there is no cause for concern over a firm
funding commitment for the second system analyst/programmer
position, as this position does not exist under this alterna-
tive. Overall, this alternative received a high score, 74.5,
just one point under alternatives 1 and 2.

Like alternatives 3 and 4, alternative 5 specifies that
the Middlesex district court's computer—based docketing system
be run on a large executive branch computer. With this alter-
native, program development would be performed by an executive
branch agency, presumably the same one that operates the data
center where the system would be run. Aside from this charac-
teristic, this alternative is the same as alternative 4. Hard-
ware quality and versatility, reliability, and adequate fund-
ing, with ratings of 7, 8, were the same as those for alterna-
tive 4. Software quality and manageability of the department
were rated at 4 and 6 respectively, both 2 points lower than
alternative 4 ratings. Software quality was rated as it was
because of the wide ‘variation in quality of technical staff em—
ployed by state data centers and because the court would have
little control over the hiring and firing of these personnel.
Manageability of the department was rated lower because of the
feeling that if program development does not proceed according
to schedule, the court has limited leverage to remedy the situ-
ation. In fact, a conflict between the two branches of govern-
ment over program development could spill over into other
areas, possibly causing an adverse reaction to the yearly court
budget submission.

Cost-Benefit Comparison and Conclusion

This section deals with the next step of the analysis,
a comparison of costs and benefits and the interpretation of
the results. The cost-benefit ratio provides a means for rec-
onciling differences in costs and benefits. To illustrate its
use, let us compare the costs and benefits of alternative 2--
$2,105,500 and 75.5 benefit score-—~against those of a hypothet-
ical alternative A with values of $1,800,000 and 60.7. On a
cost basis, alternative A is the superior one, being some
$300,000 less costly than its competitor. Alternative 2,
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however, has a higher benefit score, 75.5, versus 60.7. Be-
cause the proportional difference between benefits, as shown
below, is greater than between costs, alternative 2 has the
better cost-benefit ratio.

Cost-Benefit
Cost Benefit Ratio
Alternative A 1,800,000 60.7 33.7ﬁ
Alternative 2 2,105,500 75.5 35.9

Interpretation is quite varied. It can range from the use of
the ratio as an absolute guide to policy decisions, to using it
as a guide in eliminating unacceptable alternatives, to not us-
ing the ratio at all. The majority of those who do cost-
benefit analyses take a position somewhere between the two ex-
tremes. v

Figure 12 shows, for each of the five alternatives, an
8-year cost projection, benefit ratings, and two cost-benefit
ratios. The two ratios stem from the split in the cost pro-

jection for alternatives 3, 4, and 5. The dual cost could be;,zi‘

dealt with by computing a single ratio based on the high, low,
midpoint, or other cost figures, or by computing multiple ra-
tios. A conservative approach is taken, computing one ratio
based on the mid-point cost figure and the other on the high
figure. For alternative 3, for instance, dividing the benefit
score of 66.5 by the high figure, $2,145,000, yields a cost-
benefit ratio of .0000310 or 31.0 (because the spread among al-
ternatives is. not affected by a decimal shift, it can be moved
six places to the right to improve readability). To compute
the other ratio, the cost figure of $1,715,000 and $2,145,000
are averaged: $3,860,000 divided by 2, yielding $1,930,000;
this number in turn is divided into 66.5, giving a ratio of
34.4. Given a constant benefit score of 66.5, a lower cost
produces a higher cost-bemefit ratio. The low cost figure for
alternative 3, $1,715,000, was not converted into a cost-
benefit ratio because only under the best of circumstances will
the costs prove accuratej thus, the resulting ratio would not
be comparable to the others, which are based on much firmer es—
timates, v

A worthwhile exercise, once the computations are com—-
plete, is to “attempt to find flaws in the analysis framework.
Were five benefit categories too many or too few? Were the
categories the right ones? Should some be narrowed or expanded
in scope? Were there any important costs omitted? Did the ex-
ercise identify or highlight items not obviouss before doing
it? If weakness is detected, it should be corrected, even- if
this involves a significant amount of recomputation. Each in-
cidence of 1lack of precision or clarity or inadequate
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Figure 12 A COMPARISON OF THE COST AND BENEFITS FOR FIVE DEVELOPMENT OPTIONS
(MIDDLESEX DISTRICT COURT COMPUTER-BASED DOCKETING SYSTEM)
Cost-Benef I+
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1+ - Purchase a Sma!l Computer 2,050 14,0 13.5 9.0 24,0 15.0 75.5 36.8 36.8
2. Lease a Small Computer 2,105 14,0 13.5 9.0 24.0 15.0 75¢5 35,9 35.9
3. Use Large Executive Branch L 1,715~ 12,0 10.5 8.0 21,0 15.0 | 6645 31.0 34.4
Computer, Program.Development MP 1,930
by Court Staff H 2,145
4. Use Large Executive Branch L 1,690- || 12.0 10.5 8.0 24,0 20,0 74.5 35.1 39,1
Computer, Program Development MP 1,905 o
by Private Organization H 2,120
5. Use Large Executive Branch L 1,690~ 8.0 10.5 8.0 18.0 20.0 64.5 30.4 33.8
Computer, Program Deve!opment MP 1,905 ‘
by Executive Branch Agency H 2,120

! Decimal point mark 6 Places to the right to improve readabliiity:  e.ge, for option 1, 75.5/2,050,500 = ,0000368 or 36.8.

2 Ratio based on the costs of options 1 and 2 and the highest costs of the other three opf!ons:lj; 1, 2050; 2, 2105; 3, 2145; 4,
2120; 5, 2120, Sample calculation, option 3: (66.5/2145 = 34.4), '

3 Ratio based on the cost for options 1 and 2, 2050 and 2105, and the midpoint costs for option 3, 4 and 5 (1930, 1905 and 1905).
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substantive coverage lessens the prospect of the analysis' be-
ing accepted by court leaders as a policy instrument.

The final step is to select the most cost-effective al-
ternative. Our approach was to eliminate the less desirable
alternatives, leaving a few or possibly one best option. A re-
view of Figure 12 suggested that alternative 5 be the first
candidate for elimination. It had the lowest benefit score and
the lowest range of cost-benefit ratios; on the plus side, its
costs were low, ranging from $1,690,000 to $2,120,000, the av-
erage being $1,920,000. Because the costs for alternative 4
were the same, why consider alternative 5 when alternative &
showed greater benefits? As mentioned earlier, the only dif-
ference between the two alternatives was the organication that
would execute the software development work; because earlier
analysis indicated that the prospects were for better quality
work from the private firm, alternative 4 was preferable.
Thus, alternative 5 was eliminated from further consideration.

Alternative 3 had the next lowest benefit score and
hence should be considered next. The cost spread among all
five alternatives was small; using the mid-point range figure
for alternatives 3, 4, and 5, it went from roughly $1,900,000
to $2,100,000--about a 10% difference. Nevertheless, alterna-
tive 3 was at the high end of the cost spectrum. This fact,
coupled with the relatively low across-the-board benefit rat-
ings, was sufficient reason for elimination.

Like alternatives 3, 4, and 5, alternatives 1 and 2
(the purchase and lease of a small computer respectively) had
similar characteristics. The relationship was even closer be-
cause, to someone not acquainted with financing, the two op-
tions are exactly the same. As the cost for leasing is higher
than for purchase, the only reason for choosing leasing would
be to buy more flexibility in the event the court wanted to
leave open the option of moving to another system. This was
not a major concern to court policymakers in Middlesex; thus,
the lease alternative 2 was also eliminated.

Thus, two candidates remained: the purchase of a small
computer, alternative 1, and the use of an executive branch
computer with program development by private firm, alternative
4. Both scored well in the cost-benefit comparison. The basis
for the scores differed, however. The purchase of a small com~-
puter, alternative 1, rated higher as to software because this
alternative would provide the court with more control in these
areas. In manageability of the department, the two were rated
even. The use of executive branch computer with software de-—
velopment by a private firm, alternative 4, had an edge as to
adequate funding. The range of cost projection for alternative
4 somewhat clouded the cost issue, but the costs were roughly
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equivalent. The small computer offered more control; the data
center less financial risk. These issues should be considered
by court policymakers. '

To sum up, the preparation of the analysis has required
a significant amount of work. In our judgment, it points to
two superior alternatives and identifies a key issue for decid-
ing between them.
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Case 2: Atlantis Statistical Reporting System

This is the second of three case studies. It illus-
trates a situation in which a medium-sized state, called Atlan-
tis, is experiencing increasing difficulty producnxg meaningful
statewide judicial statistics because of increasing caseloads.
The study covers seven manual and automated alternatives that
would address this problem. It is the only one of the three
case studies in which benefits are quantified and mathematical-
ly related to costs. It also illustrates the use of present
value computations to evaluate costs and benefits.

Background

The state of Atlantis is a medium-sized state, popula-
tion in 1978 of 5,100,000, with one major metropolitan area,
population in 1978 of 1,550,000. The remainder of the state is
primarily rural with several other urban areas. The state
court system has been unified at the appellate and district
(i.e., general jurisdiction) court levels for five years.

During the first year of unification, the state court
system (known as the judicial department) was directed by the
supreme court to standardize recordkeeping in the district
courts and to implement uniform reporting of case data from
these courts to the judicial department. This recordkeeping
and reporting system has been fully operational statewide for
three and one-half years. The system involves primarily intro-
duction of standard criminal and civil docket forms that are
completed by the distriet court clerks, with the original re-
tained there and a copy sent by mail to the judicial depart—
ment. This occurs at case initiation and termination. The ju-
dicial department produces monthly, quarterly, and annual sum-—
mary statistical reports showing numbers of criminal and civil
cases filed, pending, and disposed of for each district court.
A similar system exists for the appellate courts.

This current system is entirely manual, and it has been
improved several times in its three and one-half years of oper-
ation. The judicial department staff are constantly looking
for ways to improve the system, and they are now convinced that
the current system is functioning at its maximum efficiency.

The district court system disposed of 135,000 civil,
criminal, and juvenile cases during. 197:*1. The metropolltan
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court was responsible for 52,000 of those dispositions. There
are 30 district courts in the state. The metropolitan district
court has 61 judges, while another 70 judges are in the remain-
ing 29 district courts. Six of those 29 courts are located in
urban areas and have relatively large caseloads.

Problem

The efficiency of the current manual reporting system
has been offset by an increasingly heavy district court case-
load throughout the state. The increase has been particularly
dramatic in criminal cases in the metropolitan and urban
areas. The growth has inundated the judicial department with
case data and made the compilation of statistics time-
consuming. This has resulted in incomplete and delayed veports
in several instances.

The judicial department has conducted a requirements
analysis and recognizes that data processing is a possible so-
lution to the problem. Moreover, an added benefit of an auto-
mated system would be a wider variety of reports that would
provide the judicial department more precise data on case-
processing activities in the district courts. The chief jus-
tice is reluctant to request funds from the legislature until
his staff has examined the alternatives and he is presented
with data showing that a data processing approach will provide
the most efficient solution.

Three factors are pertinent to the situation. First,
the judicial department is réquired by statute to utilize a
state computer controlled by the executive branch for all of
its data processing (it currently has nothing automated), and
all state agencies are assessed a portion of their budget for
this service whether they use it or not. Second, the major
metropolitan district court already has an automated trial
court system that could, with minor modifications, provide case
data on magnetic tape. Finally, since current caseload prob-
lems apply only to district courts, the appellate court report-
ing system will remain manual at this time.

Alternatives

Since the judicial department suspects that automation
may solve the caseload problems, this case study involves con-
sideration of the selection of an alternative from among sever-
al manual and automated operational approaches.

We have assumed that user costs are directly available
from known clerical time requirements and pay scales and that
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almost all benefits can be evaluated in dollars. Any automated
system must (by statute) be run on a state computer controlled
by the executive branch, and the metropolitan automated trial
court system could be modified to provide case data on magnetic
tape for that district court only. All automated alternatives
will produce additional reports (described in Figure 1) that
cannot realistically be produced with a manual system. There
is no other automation existing or planned (except for vague
plans for analogous automation of appellate courts) in the ju-
diciail department.

The alternative approaches to be considered are as fol-
lows:

—Alternative 1: The current manual system with more
personnel to accommodate increasing caseloads.

—Alternative 2: The use of a large-scale centralized
shared computer at a single site run by the non-
judicial state agency that provides data processing
services to other state agencies. All cases will be
reported by mail to the judicial department where they
will be validated and entered on a display terminal
for batch file update and batch report generation on
the shared computer. The terminal will be provided by
the state data processing agency.

—Alternative 3: The use of a large-scale centralized
shared computer at a single site run by the non-
judicial state agency that provides data processing
services to other state agencies. Sampling will be
used to select cases that are reported by mail to the
judicial department. The sample cases will be vali-
dated and entered on a display terminal for batch file
update and batch report generation on the shared com-
puter. The terminal will be provided by the state data
processing agency.

—Alternative 4: The use of a large-scale centralized
shared computer at a single site run by the non-
judicial state agency that provides data processing
services to other state agencies. All cases will be
validated and entered on a purchased display terminal
in each district court clerk's office. The batch file
update and report generation will be on the shared com-
puter.

—Alternative 5¢ The use of a large-scale centralized
shared computer at a single site run by the non-
judicial state agency that provides data processing
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Figure 1
PROCESSING SCOPE
FUNCTION CURRENT MANUAL SYSTEM AUTOMATED ALTERNATIVES
| nput Case data recorded on standardized Case data recorded on standard-
forms and malled waekly to judicial lzed forms ldentical o manual
department and recorded; data show system; can be elther malled to
case Initlation and termination Judiclal department for key entry
or entered on terminal In
- district clerk's office; In any
case, data entiy clerk vallidates
data prior to entry; data edited
and entered onto transaction file
for later batch file update;
metropol itan area system can
provide data on magnetic tape for
edit and transaction file update;
data show case initiation,
— termination, and other
& significant events while case Is
active
Processing Manually compute and reccrd Store data and compute statistics
statistics
Output Monfhly, quarterly, annual reports

showling cases beginning pending, filed, -

disposed, end pending for each district
court; distributed Internally within
Judicial department and by mail to
district courts

Same as manual system plus
monthly reports expanded +o
Include summary by case type
beginning pending, filed,
disposed, end pending, trial
type, disposition, time In each
stage of litigation for each
district court; also exceptlon
reports when time thresholds In
each stage of 1itigation are

oxceeded for cases In each
district court
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FUNCTION

Figure 1
PROCESSING SCOPE

CURRENT MANUAL SYSTEM

I nput

Case data recorded on standardized
forms and mailed weekly fo judicial
department and recorded; data show
case Initiation and termination

AUTOMATED ALTERNATIVES

Case data recorded on standard-
Ized forms jdentical +o manual
system; can be either mailed to
Judicial department for key entry
or entered on terminal in
district clerk!s office; In any
case, data entry clerk validates
data prior to entry; data edited
and entered onto transaction file
for later batch file update;
metropolitan area system can
provide data on magnetic tape for
edit and fransaction file update;
data show case Initiation,
termination, and other
significant events while case Is
active

Processing

Manually compute and record
statistics ’

Store data and compute statistics

#

Output

Monthly, quarterly, annual reports
showling cases beginning pending, filed,
disposed, end pending for each district
court; distributed Internally ‘wit+hin
Judiclal department and by mail to
district courts

Same as. manual system plus
monthly reports expanded to
include summary by case type
beglnning pending, filed,
disposed, end pending, trial
type, disposition, time In each
stage of litigation for each
distriet court; also exceptlion
reports when time thresholds In
each stage of Iitigation are
oxceeded for cases [n each
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services to other state agencies. All cases will be |
validated and entered on a purchased display terminal
in each district court clerk's office in those seven i
judicial districts with the largest caseloads. 1In the
23 smaller judicial districts, all cases will be re—
ported by mail to the judicial department where they
will be validated and entered on a display terminal
provided by the state data processing agency. The
batch file update and report generation will be on the
shared computer.

—Alternative 6: The use of a large-scale centralized
shared computer at a single site run by the non-
judicial state agency that provides data processing
services to other state agencies. All cases will be
validated and entered on a purchased display terminal
in each district court clerk's office except for the
metropolitan judicial district court. That district
court will provide inputs on magnetic tape with the
tape mailed to the central computer facility. The p ‘ :
batch file update and report generation will be on the
shared computer.

—Alternative 7: The use of a large-scale centralized
shared computer at a single site run by the non-
judicial state agency that provides data processing
services to other state agencies. For the seven judi-
cial districts with higher caseloads, all cases will be
validated and entered on a purchased display terminal
in each district court clerk's office except for the
metropolitan judicial district court. That district
court will provide inputs on magnetic tape with the
tape mailed to central computer facility. For the 23
smaller judicial districts, all cases will be reported o “
by mail to the judicial department where they will be . - s
validated and entered on a display terminal provided by ‘ . ‘
the state data processing agency. The batch file up-
date and report generation will be on the shared com-
puter. ‘

Figure 2 summarizes each of these alternatives.

Y
B \\»\77 ) v ) ) ;

Costs ' _ ' G '
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Projected costs for each of the alternative approaches ' . . ' , } t o S ——
are presented in Figures 3 through 9. The tables show compo- R ‘ o o - ) ' \\\
nents of and the total of data processing costs, the user cost, T T AN B 7 /y/é . S, S , ]
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Figure 2 ? ;} and the total cost for the 8-year planning period. The costs

r of each of the alternatives are described below.

ALTERNATIVE APPROACHES Alternative 1 (Figure 3)

There are currently four individuals processing the da-
ta received from the district courts. In order for the judi-~-
cial department to process the reports efficiently and speedi-~
] ly, two full-time individuals will need to be added. The cost
of the two individuals the first year will be $24,000, includ-
ing fringe benefits. It is estimated that those two individu-
als, along with the four employees currently working, will be
i able to process reports throughout the 8~year period. It is
; also estimated that the salaries and fringe benefits of the two
4. Terminals installed in each court for entry ¢f case reports. i ::: :qufg:fspsggzttégczszzz.by seven percent per year. There
There will be no new user costs associated with this alter-
{ native.

1. Manual system.

2. Courts mail in case reports, all analyzed and put on com-
puter.

<+ Courts mail in a sample of case reports, sample analyzed
and put on computer.

e

5. Terminals installed in large (7) courts for entry of case
reports; small courts (23) mail in case reports.

. . . . tive 2 (Figure 4
6. Terminals installed in all but metropolitan:court for entry Alternative 2 ( 9u )

of case reports; tape used in metropolitan court for sub~ : 4
mission of case data.

There will be no _computer equipment procurement ex-
penses because the centralized computer services will be pro-
vided by the responsible state agency. There is sufficient ex-
cess capacity on the computer to process the case reporting
system, and there will be no additional cost for the computer
services since the judicial department is assessed for the
services anyway.

The design of the system will require consultants to
provide the basic structure and programmers to prepare the pro-
grams. It is estimated that the cost will be 130 working days,
eight hours per day, at $30 an hour, including salary and
fringes, for the consultants; and 120 working days, eight hours
per day, at $20 an hour, including salary and fringes, for the
programmers. Thus, the applications wsoftware development cost
will be $50,400 the first year and zero during every other year.

In the judicial department three people will be needed
to process forms and enter the data on the computer. Salary
i and fringe benefits will be $12,000 for each. A half-time su-
pervisor and planner will be needed at an $18,000 full-time an-
nual salary, including fringe benefits. Thus, the computer and
system operations cost will be $45,000 for the first year. It
is estimated that no additional new personnel will be needed
during the plamning period, but salaries and fringe benefits
will increase at an annual rate of seven percent.

There will be no new user costs associated with this
alternative.

7. Terminals installed in all large courts for entry of case
reports except metropolitan court; tape used in metropoli-
tan court for submission of case data; small courts mail in
case reports.

e i Y WM, T e,

oo e

NOTE: Alternatives vary only in method used for data submis-
sion and entry; batch file update and report generation
applies to all alternatives except the first alterna-
tive.
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Computer Equipment Procurement
Applications Software Development
Computer and Systems Operations
Total Data Processing Cost

Total User Cost

Projection of Total Cost

Figure 3

ALTERNATIVE 1
COST PROJECT I ONS

FY 2 FY 3 FY 4

FY 1 FY 5 FY 6 FY 7 Fy 8
24,000 25,680 27,478 29,401 31,459 33,661 36,018 38,539
$24,000 $25,680 $27,478 $29,401 $31,459 $33,661 $36,018 $38,539
$24,000 $25,680 $27,478 $29,401 $31,459 $33,661 336,018 $38,5%
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Computer Equi pment Procurement
Applications Software Development
Computer and Systems Operations
Total Data Processing Cost

Total User Cost

Projection of Total Cost

Figure 4
ALTERNATIVE 2
COST PROJECT ! ONS

FY 1 Fy 2 FY 3 FY 4 FY 5 FY 6

50,400 e - - -

45,000 48,150 51,520 55,130 58,990 63,110

FY 7 FY 8

67,530 72,257

$95,400 $48,150 $51,520 $55,130 $56,990 $63,110

$67,530 $72,257

" $95,400 548,‘7150 351,520 $55,130 $58,590 $63,110

$67,530 * $72,257
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Alternative 3 (Figure 5)

The costs of alternative 3 are the same as the costs of
alternative 2 with one exception. Because a sample of cases
will be analyzed and entered on the computer, fewer persons
will be needed to process the case data. Instead of three
full-time individuals at $12,000 a year and one half-time su-
pervisor, two full-time individuals and one half-time supervi-
sor will be needed. Thus the computer and system operations
cost will be $33,000 during the first year. Again it is as-
sumed that no additional new persons will be needed and that
salaries and fringe benefits will increase at an annual rate of
seven percent.

There will be no new user costs associated with this
alternative.

Alternative 4 (Figure 6)

Computer equipment procurement cost will rconsist of the
cost of the terminals to be installed in each district court.
It is estimated that the cost of each terminal will be $3,000.
(It is assumed that the terminals will be purchased, they will
function for eight years, there are no new costs for telephone
lines, there are no maintenance costs, and the central site
computer can accept the terminal input with no additional
costs. All of these factors would need to be considered in an
actual study.) Thus the equipment cost is $90,000 during the
first year and zero for every other year during the plamning
period.

Applications software development cost will be $50,400
during the first year, as in alternmative 2.

Computer and system operation costs will consist of a
half-time person to analyze data from the computer and prepare
the reports for distribution. It is estimated that the neces-
sary full-time salary would be $18,000 during the first year.
Thus, operation costs would be $9,000.

User costs are interpreted to mean costs that will be
incurred by the district courts themselves. This alternative
will require district courts to assign personnel to enter the
case data into the terminal for transmission to the central
site computer. It is estimated that this activity will require
one-quarter of a person's time at an annual salary including
fringe benefits of $9,000 in all of the courts (29) except the
metropolitan court, and half of one person's time at a salary
of $11,000 in the metropolitan court. Thus total user cost for
the first year will be $70,750. It is estimated that salaries
and fringe benefits will increase at an annual rate of seven
percent. (Throughout this case study, it is assumed that when
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Flgure 5

ALTERNATIVE 3
) COST PROJECTIONS

FY 1 FY 2 FY 3 FY 4 FY 5 FY 6 FY 7 FY 8

Computer Equi pment Procurement - - - - - - - -
Appiications Software Development 50,400 - - - - - - -
| = R b
| m Computer and Systems Operations 33,000 35,310 37,782 40,426 43,256 46,284 49,524 52,991
; Total Data Processing Cost $83,400 $35,310 $37,782 $40,426 543,_256 $46,284 $49,524 $52,991%
‘ Total User Cost ’ - - - - -- -— -- -—
1 Projectlon of Total Cost ‘ $83,400 $35,310 $37,7& 3$40,4% $43,256 $46,284 $49,524 $52,99%
o ﬁ e
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Computer Equipment Procurement
Applications Software Development
Computer and Systems Operations
Total Data Processing Cost

Total User Cost

Projection of Total Cost

Figure 6

ALTERNATIVE 4

COST PROJECTIONS .

o

"
FY 1 FY 2 FY 3 \g;;’FY4 FY 5 FY 6 Fy 7 FY 8
90,000 - - T - - - - -

50,400  -- - - - - - -

9,000 9,630 10,304 11,025 11,797 12,623 ° 13,”’507 14,452

$149,400 -3 9,630 $10,304 $11,025 $11,797 § 12,623 $ 13,507 § 14,452

70,750 75,703 81,002 86,672 92,739 99,231 106,177 113,609

$220,150 $85,333 $91,306 $97,697 $104,536 $1 13,854 $119,684 $128,061
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a one-half or one—quarter—time individual is needed, only that
portion of the salary is charged to the alternative. This can
be interpreted as assuming that the individual devotes the re-
mainder of the time to other activities or is only employed for
that portion of the time. In reality, this may not be the
case. What will be done with the remaining time should be con-—
sidered. It may be appropriate to bill the cost of a full-time
individual to the project.)

Aliernative 5 (Figure 7)

Computer equipment procurement costs are the costs of
terminals in the seven larger courts. Applications software
development cost is $50,400 in the first year as in alternative
2. Computer and systems operations costs consist of two in-
dividuals ($12,000 each) to process case data that are mailed
in from the 23 smaller courts, and ome-half of a position at
$18,000 a year to supervise and prepare reports for distribu-
tion. User costs will include one-fourth of a person at $9,000
in six of the larger courts and one-half of a person at $11,000
in the metropolitan court.

Alternative 6 {Figure 8)

Computer equipment procurement costs will include costs
of terminals for all of the district courts except the metro-
politan court ($3,000 x 29 courts). Application software de-
velopment costs will consist of two components in the first
year: first, the $50,400 cost of designing and programming the
system at the central site computer; and second, a $2,000 cost
of conversion to tape for reporting from the metropolitan dis-
trict court. This latter cost includes $1,500 of programming
assistance from a consultant and $500 of rental comp:. 'er tire.
Computer and system operation costs will be $9,000, one-half ‘of
an individual's time to analyze data from the computer and pre-
pare reports for distribution. Similarly to alternative 4, us-
er costs will consist of one-fourth of an individual's time at
an annual salary of $9,000 in each of the 29 courts with termi-
nals.

Alternative 7 (Figure 9)

Computer equipment procurement costs are $18,000 for
six termimals. Applications software development costs include
the $50,400 for system design and $2,000 for conversion to tape
for reporting from the metropolitan court. Ccinputer and system
operations costs include a one-half time person to analyze data
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Computer Equi pment Procurement
Applications Software Development

Computer and Systems Operations

81

Total Data Processing Cost

Tetal User Cost

Projection of Total Cost
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Figure 7

ALTERNATIVE 5

COST PROJECT I ONS

FY 1 FY 2 FY 3 FY 4 FY 5 FY 6 FY 7 FY 8
21,000 - - - - - - .-
50,400 - - - - - - --
33,000 35,310 37,782 40,426 43,256 46,284 49,524 52,991

$104,400  $35,310 $37,782 $40,426

19,000 20,330 21,753 23,276

$43,256 $ 46,284 $ 49,524 § 52,991

24,906

2,648 28,514

30,510

ZEXT

$123,400 $55,640 $59,535 $63,702 $ 68,162 § 72,932 $ 78,038 $ 83,501
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Computer Equipment Procurement
Applications Software Development
Computer and Systems Operations
Total Data Processing Cost

Total User Cost

Projection of Total Cost

Figure &

 ALTERNATIVE 6
COST PROJECT | ONS

FY 1 FY 2 FY 3 FY 4 FY 5 FY 6 Fy 7 FY 8
87,000 - - - - - - -

52,400 - - — - - - -

9,000 9,630 10,304 11,025 11,797 12,623 13,507 14,452

$148,400 $ 9,630 $10,304 $11,025 $11,797 § 12,623 § 13,507 $ 14,452

65,250 69,818 74,705 79,934 83,529 91,516 97,923 104,778

$2135,650  $79,448 $85,009 $90,959 $ 97,326 $104,13 $141,430 $119,230

e A N . - ISR TR L

)
\\"/

/

tr

g . ' 0
[ o ‘ A
. R N . l\\ SN




0t

Computer Equipment Procurement
Applications Software Development
Cgmpufer and Systems Operations
Total Data Processing Cost

Total User Cost

Projaection of Total Cost

Figure 9

ALTERNATIVE 7

COST PROJECT | ONS

FY 1 FY 2 FY 3 FY 4 FY 5 FY 6 FY 7 FY 8
18,000 - - - - - - -
52,400 - - - - - - -
33,000 35,310 37,782 40,426 43,256 46,284 49,524 52,991
$103,400 $35,310 §$37,782 $40,426 $43,256 $ 46,284 § 49,524 $ 52,991
13,500 14,445 15,456 16,538 17,696 18,934 20,260 21,676
$116,900 $49,755 $53,238 $56,964 § 60,9525 65,218 § 69,784 $ 74,669
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and prepare reports for distribution (first year, one-half of
$1R,000), and two individuals at $12,000 per year in the first
year to compile and enter mailed reports from the smaller
courts. User costs are the individuals required to enter data
into the terminals (first year, one-quarter of $9,000 in six
courts).

Projected total costs for each alternative are collec-
tively shown in Figure 10.

Benetits

It is possible in this case study to estimate a sub-
stantial portion of the benefits of each alternative in terms
of dollar amounts. (There are, of course, additional, unquan-
tifiable benefits which will be discussed below.) TIn this case
there are two types of quantifiable benefits.

The first is a cost savings which results from the new
automated system alternatives relative to the existing manual
system, Currently, there are four individuals {two at an an-
nual salary, including fringe benefits, of $8,000 and two at
$12,000) in the judicial department assigned to the task of or-
ganizing, analyzing, and preparing caseload reports. Under al-
ternative 1, two or more positions are added and there is no
cost savings. Under each of the other alternatives (2-7),
those four positions are eliminated. Thus, in the first year
each of the other alternatives generates benefits equal to
$40,000. Given the projection that salaries and fringe bene-
fits will increase by seven percent each year during the pian-
aing period, the estimated cost savings for alternatives 2
through 7 increase from $40,000 in the first year, to $42,800
in the second, and finally to $64,200 in the eighth year. (It
is interesting to note that this is an instance in which cost
savings can be considered as a quantifiable benefit and mathe-
matically related to costs. This is because the four individu-
als at the judicial department were not included in any cost
computations since they are costs that already exist. There
is, therefore, no redundancy. between costs and cost savings
benefits in this instance.)

The second type of quantifiable benefit results from
the enhanced ability of the judicial department to transfer
judges and court reporters to courts that are experiencing in-
creasing backlogs and delay and to use temporary judges in
special-problem district courts when needed. The judicial de-
partment has estimated, on the basis of the past history of
filings and on projections of increases in caseloads, that the
information provided by the case reporting systems will result
in the reduction of the need for new district judges and for
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Alternative 1

Alternative 2

Alterpative 3

Alternative 4

Alternative 5

Alternative 6M

Alternative 7

Figure 10

TOTAL COST PROJECTIONS FOR ALL

FY 1 FY 2 FY 3

ALTERNATIVES

24,000 25,680 27,478
95,400 48,150 51,520
83,400 35,310 37,782
220,150 85,333 91,306
123,400 55,640 59,535
213,650 79,448 85,009

316,900 49,755 53,238

n

FY 4 FY 5 FY 6 FY 7 FY 8
29,401 31,459 33,661 36,018 38,539
55,130 58,990 63,110 67,530 72,257
40,426 43,256 46,284 49,524 52,991
97,697 104,536 111,854 119,684 128,061
63,702 68,162 72,932 78,038 83k‘,501
90,959 97,326 104,139 111,430, 119,230
56,964 60,952 65,218 69,784 74,669




New court reporters, Some of the alternatives do provide more
complete, accurate, and timely information and thus result in
greater efficiencies. It should be kept in mind, however, that

eighth year. The current district judge's salary and fringe
benefits are $46,000 per year, and the court reporter's salary
and benefits are $20,000. 1t is expected the judge's salaries
and benefits will increase to $57,000 in year 5 and court re-
porters' salaries and benefits to $25,000 in year 5. Thus, the
benefits in years 1 through 4 are $66,000, $82,000 in year 5,
and $164,000 in years 6 through 8,

Alternative 2 will enable the judicial department to
provide additional Téports as described in the Processing Scope
in Figure 2 and to produce all of the reports more rapidly.

reporter) will be saved in the first year; two, in the second
and third years; three, in the fourth and fifth years; four, in
the sixth year; five, in the seventh year; and six, in the
eighth year. The resulting savings (incorporating the project-
ed increase in salaries and fringe benefits) are $66,000,
$132,000, $132,000, $198,000, $246,000, $328,000, $410,000 and
$492,000, respectively, for each year.,

Alternative 3 will result in legg timely and complete
information because of the nature of the sample. The estimated
benefits, however, are greater than those resulting from alter-
native 1. The estimated reductions in additional judges (and
court reporters) are one judge in the first, second, and third
years, two judges in the fourth and fifth years, three judges
in the sixth and seventh years, and four judges in the eighth
year.

Alternatives 4, 5, 6, and 7 will provide the same type
of reports, just as timely, as alternative 2 and will thus re-
sult in the same benefits, :

The cost-saving benefits ang the benefits resulting

are added and totals are presented inp Figure 11,

As mentioned above, some of the benefits Tesulting from
these alternative approaches are not quantifiable, 1Ip this
case, the unquantifiable are estimated to be minor when com-
pared to the quantifiable results. They should be taken into
account only if two or more of the alternatives result in iden-
tical or nearly identical net benefits. These unquantifiable
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Figure 11
QUANTI F1ABLE éENEFlTS
Alternative Fy 1 FY 2 FY 3 FY 4 FY 5 FY 6 Fy 7 Fy 8
$66,000 $66,000 $66,000 $66,000 $82,000 3164,000 $164,000 3164,000
2 106,000 174,800 177,800 247,000 298,400 384,100 470,000 556,250
3 106,000 108,800 ’ 111,800 181,000 216,400 302,100 306,000 392,200
4 106,000 174,800 177,800 247,000 298,400 384,100 470,000 556,250'
106,000 174,800 "177,800 247,000 298,400 384,100 470,000 556,250
P 106,000&5 174,800 177,800 247,000 298,400 384,100 470,000 556,250
106,060 174,800 177,800 247,000 298,400 384,100 470,000 556,250
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benefits include a general increased confidence in the statis-
tical reporting of the judicial department as a result of all
of the alternatives, particularly the automated alternatives;
an increased public respect for the creative efforts of the
judicial department to deal with increasing caseloads as a re-
sult primarily of alternatives 4 through 7; and an increased
legislative receptivity to judicial department proposals as a
result of efforts to increase efficiency, particularly as i re-
sult of alternatives 2 through 7.

Costs and Benefits

Costs of each alternative in each of the years in the
planning period were presented jin Figures 3 through 9.  Esti-
mates of the quantifiable benefits of each alternative in each
of the years were presented in Figure 1l. Given that in this
case study costs and benefits are quartifiable (those unquan-
tifiable benefits being minor), cost-benefit analysis is an ap-
propriate tool to use in decision-making.

Before costs and benefits of the alternative approaches
can be compared, significant adjustments must be made. Beciuse
both costs and benefits occur in different time periods, direct
comparisons cannot be made of costs and of benefits for the
seven alternatives. Ten thousand dollars in costs during the
first year is not the same as $10,000 in costs during the
eighth year. The $10,000 cost in the eighth year is smaller.
If one chooses between two projects that yield identical bene-
fits, where one costs $10,000 now, while the other costs
$10,000 eight years from now, one would rationally choose the
latter. The first project would cost you $10,000 now. The
second project could be purchased for about $6,750 now if that
money were placed in a bank and earned five percent interest
for eight years.

It is a common device to correct for these differences
by valuing future benefits and costs in terms of today's dol-
lars. Rather than simply totaling all costs and all benefite,
each year's costs and each year's benefits are discounted to
today's values and then are added. The discount rate used in
this case study is ten percent. .

The totals of the discounted costs and discounted bene-
fits are presented in Figure 12.

The net benefits of each alternative approach are shown
in column three of Figure 12. The net benefit of an approach
is the present value of the benefits ‘minus the ‘present value of
the costs of the approach. The judicial department' is attempt-
ing to make a rational decision about which of seven possiil
alternatives is the best. Benefit-cost analysis suggests that L
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Flgure 12
~ COSTS AND BENEFITS

(n (2) (3) (4) (5) (6)
Total Total Net Net Benefi ‘f-Cq?f Benefit-Cost
Discounted Discountad Benefits Banefit Ratio ) Ratio
Alternative Costs Benefits 2) - (1) Ranking (2)/(¢1) Ranking
1 $174,59; $564, 544 89, 960 7 3.23 5
2 $3717,764 $1,589,997  $1,212,233 1 4.21 1
3 $290,467 $1,142,365 3851 ’ 8 98 6 3.93 2
4 $720,712 $1,589)§?7 $869, 285 5 2,21 7
5 $449,688 $1,589, 957 $1,140,309 3 3.54 4
6 $679, 551 $1,589,997 $910,446 4 2.34 6
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the best, most efficient alternative, when choosing one among
all possible alternatives, is that approach that maximizes net
benefit. The ranking of each alternative according to net ben-
efit appears in column 4 of Figure 12. The alternatives are
ranked from the highest net benefit to the lowest.

An alternative method of comparing benefits and costs
of potential projects is to compare the rat’ss of benefits to
costs. {(In an actual situation, only one of these methods of
comparing benefits and costs would normally be wused.) A
benefit-cost ratio greater than one indicates that the present
value of the benefits is greater than the present value of the
costs. Such a ratio means that a project should be undertaken
from thé point of view of an individual, firm, government, or
society. If a court system accurately measured all benefits
and costs of a wvariety of projects, and the system were not
practically limited by funding, it would b& rational for the
system to undertake those projects for which the benefit-cost
ratio is greater than one.

In the present case study, seven alternative approaches
to the same problem are being considered. The benefit-cost ra-
tio for each alternative is greater than one. (See column 5 of
Figure 12.) It would not, however, make sense to undertake all
of the alternatives, since each alternative solves similar
problems and the adoption of more than ome would be redundant.
A ranking of the benefit-cost ratios (column 6) provides guid-
ance to the proper choice of an alternative approach if only
one is to be chosen when the costs of each alternative are the
same. With identical costs, the alternatives with the highest
benefit-cost ratio will provide the greatest net benefit,

- Alternative 2, the alternative with the largest net
benefit, happens to have the greatest benefit-cost ratio. Al-
ternative 3 with the second highest benefit-cost ratio, how-
ever, has next to the lowest amount of net benefit. Using the
benefit-cost ratios as a guide to selection in a solution such
as the one considered here will not result in consistent, ra-
tional choices.

Recommendations

The Atlantis Judicial Department should choose that al-
ternative approach to its case reporting problem that maximizes
the net benefits accruing to the system. As Figure 12 shows,
that choice is alternative 2 with a net benefit of $1,212,233.
It is interesting that alternative 2 also has the highest
bene fit-cost ratio, although this uniformity will not always
exist.,
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Under certain «ircumstances, such a choice might not be
the best alternative. Alternatives 7 and 5 each provide almost
as great a net benefit as alternative 2. If the judicial de-
partment found that alternatives 2 and 7, for example, hgd no
unquantifiable benefits, but that alternative 5 had re}atlYely
significant benefits that happen to be unquantifiable, it might
be rational to choose alternative 5. Such a choice might re-
sult in the maximizing of net benefits even though it would not
be possible to measure the benefits. }

A second circumstance would suggest another choice. If
the judicial department were limited in the amount of fun?ing
the department would get during the planning period, it might
have to eliminate some ,of the choices as possibilities, or
phase in the optimal chkeice over a longer period. If phasing
in an alternative were not possible, and the judicial depart-
ment knew that it could not receive more than $90,000 in the
first year for the case reporting system changes, the only pos-
sible choices would be alternatives 1 and 3. (See Figures 3
through 9.) Confronted with these conditioms, the judicial de-
partment shouald choose alternative 3.

A final circumstance would be one in which it was ad-
vantageous from a political and public relations standpoint to
use existing trial court systems and to have some data entry
terminals in district courts. This would lead to a choice of
alternative 7.
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Case 3: Sequoia District Court Information System

This is the third and final case in a series illustrat-
ing the application of cost-~benefit techniques to the selection
of a computer system. It is set in a nonexistent state, Se-
quoia, where the courts have recently begun to use computers in
the processing of court work. As in Case 1, Middlesex District
Court Docketing System, the Sequoia material is based in part
on actual court experiences.

In comparison with Middlesex, Sequoia is larger in both
area and population. Both court systems are of horizontal
structure; that is, the cohesion among the courts within one
statewide tier of the system, the district courts, is stronger
than the bond among the municipal and county-level courts.
Weighted caseload figures are used in this case to estimate the
courts' workload, whereas this information was not available to
Middlesex court officials. While benefits are rated with num-—
bers in both cases, a judgmental assessment is also included in
this case.

Background

Sequoia's population is the sixteenth largest in the
nation. About half of the state's citizens, numbering
7,400,000, live in two metropolitan areas. The economy of one
of the cities revolves around a large electronics firm and a
group of private and public universities. The other city lacks
an economic focus, being made up of light industry, some
agricultural-related industries, a few corporate industries,
and other activities common to all cities. Downstate, as the
balance of tne state is commonly called, is dominated by agri-
cultural activity, mainly corporate and family farms. The
small communities dotting the landscape serve as storage depots
for the vegetables and other products; local merchants are
geared to supply these farms. Covering 21,500 sgiare miles of
land, Sequoia is the eighteenth largest state in that respect.
Aside from the two metropolitan areas and a large centrally lo-
cated lake, the state is mainly rolling farmland interrupted
only briefly in the western region by a small mountain range.

The chief justice personifies the court system. Jus-
tice Rustett took his law degree at the state university and
after graduation managed the family farm for five years. About
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twenty years ago he entered politics, rumning first for dis-
trict attorney in his home county. At’ that time, the Sequoia
court system was locally oriented, with the elected judges sub-
ject to a limited number of rules and even fewer centrally ad-

ministered directives. Ten years ago, John Rustett was elected

to the district court bench, about the same time that key judi-
cial and state leaders were discussing the desirability of uni-
fying the court system.

Once the idea was put into motion, umification came

‘with a rush. Convened six years ago, a constitutional conven-

tion recommended that courts be totally unified, a position
that was strongly opposed by the city and muni-~ipal court judg-
es. A compromise was struck whereby the appeilate, district
(general jurisdiction), and juvenile courts were recommended
for unification. In return for their support of this provi-
sion, the municipal courts remained somewhat independent under
the new constitution. Within one year after the new constitu-
tion was passed by the voters, unification was fully executed.
Staffed by 32 professionals, the newly established administra-
tive office of the courts spearheaded the effort. Where once
district court judges established their own courtroom proce—
dures, subject to common law traditions, hired court staff, and
dealt personally with the county commissioners on budget mat-
ters, now the adjudication process is governed by two bound
volumes of rules, and budget and personnel matters are covered
by procedures manuals. In December of the same year that the
new constitution was approved by Sequoia citizens, Judge
Rustett was appointed Chief Justice of the Supreme Court. Un-
like his predecessor, the new Chief Justice takes an active in-
terest in court reform, as illustrated by his weekly schedule,
which is equally divided between judicial and court administra-
tive matters.

Like other court systems throughout the nation, Sequoia
courts have experienced a sharp rise in their caseload cver the
past twenty years. ‘As shown in Figure 1, which for the conven-
ience of the reader is repeated as Figure 3 later in the case,
civil cases in the 30 district courts increased between 1960
and 1978 from 23,000 to 80,000, a rise of 250%. Criminal cases
too have shown a dramatic increase, going from 40,000 to
120,000 (200%). ‘

City and municipal courts have been leaders in the com-
puter sphere. Faced with an exploding civil and criminal case-
load in the 1950's and 60's, both of the large cities in Se-
quoia executed computer-based case tracking systems, which have
been moderately successful, but which are now in need of mod-
ernization. Since unification, there has been a great deal of
interest on the part of the administrative office in extending

140

g

o




A I I i T o s P e i R

Figure 1: EIGHT-YEAR FORECAST OF SEQUOIA DISTRICT COURT CASELOAD AND STAFF. REQUIREMENTS FOR MANUAL AND AUTOMATED ALTERNATIVES

"(IN PERSON DAYS),

-

; 1960 1970 1978 FY 2 FY 3 FY 4 FY 5 FY 6 FY 7 FY 8
Civil ‘
Matrimonial and Cases 16,321 26,614 38,318 40,000 42,500 45,000 47,500 50,000 53,000 56,000 59,000
Child Support Manual (1.21) < - - ~— 45,400 51,400 54,500 57,500 60,50 64,100 67,800 71,400
: Automated (0.90) - - -~ 36,000 38,300 4C,500 42,800 45,000 47,700 50,400 53,100
Automobi le Tort Cases 7,321 14,891 25,113 27,000 28,000 29,000 30,500 32,000 34,000 36,000 - 38,000
: Manual (1.83) - - -~ 49,400 51,200 53,100 55,800 58,600 62,200 65,900 69,500
j Automated (1.51) - - — 40,800 42,300 43,800 46,100 48,300 51,300 54,400 57,400
Other Civil Cases 5,431 12,119 17,318 20,000 22,000 24,000 26,500 29,000 31,500 34,000 36,500
tanual (1.49) - - -~ 29,800 32,800 35,800  39,500. 43,200 46,900 50,700 54,400
 Automated (1.09) - - -- 21,800 24,000 26,200 28,901 31,600 34,300 37,100 39,800
-~ Subtotal Cases 23,073 53,624 80,749 87,000 92,500 98,000 104,500 111,000 118,500 126,000 133,500
e Manual - -- © -- 127,600 135,400 143,400 152,800 162,300 173,200 184,400 185,300
Automated - - -~ 98,600 104,600 110,500 117,806 124,900 133,300 141,900 150,300
Criminal ’
g Class A Felony Cases 105 255 351 400 440 500 550 600 650 700 750
. Manual (5.11) - - -- 2,000 2,200 - 2,600 2,800 - 3,100 3,300 3,600 3,800
; Aitomated (3.91) - -— - 1,600 1,700 2,000 2,200 2,300 2,500 2,700 2,900
; Other Criminai Cases 16,311 31,361 37,019 38,000 40,000 42,000 47,000 46,000 45,000 50,000 52,000
Manual (1.91) - - — 72,600 76,400 80,200 69,800 87,900 86,000 95,500 99,300
; Automated (1.63) -— - -~ 61,900 65200 68,500 76,600 75,600 73,400 81,500 84,800
I8! i : -
by Subtotal Cases 16,416 31,616 37,570 38,400 40,440 42,500 47,550 46,600 45,650 50,700 52,750
i Manual - - -~ 74,600 . 78,600 82,800 92,600 91,000 89,300 99,100. 103,100
‘ Automated - - — 63,50 66,900 70,500 78,800 77,300 75,900 84,200 87,700
N 5
TOTAL Cases 39,489  85,24C 118,119 125,400 132,940 140,500 152,050 157,600 164,150 176,700 186,250
Manual - - -- 202,200 214,000 226,200 245,400 253,300 262,500 283,500 298,400
Automated - - --  162,100° 171,500 181,000 196.600 202,200 209,200 226,100 238,000 -
' b
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to other courts the use of the computer in the statistical and
case processing areas. In 1975, the administrative office
drafted an information system plan, which called for giving
first priority to the automation of case tracking and statisti-
cal systems in the district courts. This wouid be followed by
a similar computerization on a statewide basis of the juvenile
and appellate courts and eventually of judicial budget, ac-
counting, and personnel functions.

Description of System
Current System

Typical of counterparts in other states, the current
district courts information system is made up of a summary sta-
tistical report and an assortment of other documents that re—
cord a case's progress through the court. Shown in Figure 2,
the summary report is hand prepared by the district court
clerks. Two years ago the administrative office issued prepa-
ration guidelines for the district court statistical reports;
however, it is widely believed that only a handful of clerks
follow the manual. An even more pervasive belief is that the
summary reports, whatever the method of preparation, vary as to
their accuracy. One rumor has it that two clerks in the south-
ern part of the state consistently inflate the caseload figures
in order to justify additional judges, clerks, and other re-
sources. Lo
These reports are submitted on a monthly basis to the
administrative office, where they are summarized and where the
information is used tc prepare monthly, quarterly, and annual
statistical reports. On occasion, the administrative office
relies or these data to compile special reports for citizen
groups and legislators. At the end of the court year, these
figures are used to compile the court's yearly caseload statis-
tics for inclusion in the annual report. ,

In the clerk's offices, case recordkeeping is centered
on the docket book. Costing $450 each, the district court
docket books are 20-by-30-inch, canvas-bound volumes. The
pages are line ruled for entry of information. The date of
filing and disposition is uniformly recorded throughout the
state; practice as to the entry of motion, continuance, and
other case information varies from court to court, resulting in
wide gaps in the quantity and quality of information. Some
uniformity, however, is maintained because of two current prac-
tices. Courts tend to purchase tlie books from the same manu-
facturer and entry procedures are generally adhered to because
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Figure 2: SEQUOIA DISTRICT COURT SUMMARY STATISTICS REPORT

YTD YTD
Current Previous Current Percent
Type Cases Month Year Year Change Change
Civil
Matrimonial

Child Support
Automobile Tort
Condemnation
Equity
Other

Total

Criminal

Class A Felony

Class B Felony

Class C Felony

Class D Felony

Driving Under the
Influence of Alcohol

Other Traffic Offenses
Total

SWN

Grand Total

1class A Felonies: murder, 1lst, 2nd or 3rd degree, man-
slaughter.

2Class B TFelonies: armed ‘robbery, and other crimes
against the person, save Class A felcnies.

3Class C Felonies: e.g., breaking and entering, 25 oth-
er lesser crimes defined in District Court Information System Pre-
paration Manual.

4Class D Felonies: all other felonies; in general the
least serious of the four classes; a list is contained in the Dis-
trict Court Information System Preparation Manual.
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they are the regular subject of discussion at clerks' confer-
ences and conventions.

The district clerk or his deputy generally prepares the
calendar of court cases. Most clerks, in preparing the docu-
ment, take into account judges' working habits, lawyers' pre-
ferences, case priorities, and a wide variety of other fac-
tors. For example, ome clerk gives high priority to the adju-
dication of child support actions, while another confers the
same priority on criminal matters.

For cross reference, the case number and name are also
recorded on 3-by-5-inch index cards, vhich are maintained in
alphabetic order by case name. Monthly reports point out over-
due cases at various stages of the trial process. The level of
detail varies from court to court.

Planned System

The first phase of the Sequoia Courts Information Sys-
tem Plan calls for the automation of currenmt district courts
recordkeeping practices., Case data will continue to be record-
ed in the docket books, but will also be entered at video ter-
minals located in the clerks' offices. The information will be
forwarded over telephone lines to another location for further
processing and storage; the specific computer configuration
will hinge on the results of the cost-benefit analysis.

Small printers located next to the video terminals will
produce calendars and index cards. In addition, clerks and
other court personnel will be able to use the video terminals

to inquire as to the status of cases.

The computer will produce the administrative office's
statistical reports; while the form of the reports will remain
the same, some improvement as to content is expected, if for no
other reason than that preparation will be standardized.

still, the overall goal is not, at this point in time,
to enhance the information content of the output documents; it
is rather to create an accurate, complete, workable information
base, the keystonme for future improvements.

The pivotal event leading to this automsation strategy
was, undoubtedly, the release of the Mossing Electronics and
Gram's_ Corporation (MEGA) report. At the time of unificationm,
MEGA offered to study court productivity at no cost to the
courts. The Sequoia courts accepted the offer and MEGA spent
the next two and one-half years completing the study. The fi-
nal value of the study was placed at $600,000. The centerpiece
of the project was a weighted caseload analysis, which measured
the amount of work at each stage of case processing. Assuming
the continuation of present practices, MEGA used the figures to
forecast a doubling of the district courts' workforce in the
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next twenty years. In its key recommendations, MEGA advocated
the adoption of computer methods to effect productivity gains.
The corporation felt this step would significantly reduce fu-
ture personnel requirements. As a first step, MEGA recommended
the automation of current district court manual methods. (MEGA
and weighted caseload will be covered more fully later because
they have an important bearing on the preparation of the cost
figures.)

Alternatives

District court automation was the main topic of a re-
cent court administrative office planning session. It was a
wide-ranging discussion, with virtually all aspects cf the sys-
tem coming under scrutiny. Progress was made on two issues. A
tentative decision was made to use the University of Sequoia
computer, if at all possible. The close proximity of the com-
puter to the administrative office and the obvious fact that
both the administrative office and the university were part of
state government played a role in the decision. Chief Justice
Rustett has close personal ties with the chancellor of the uni-
versity, and it was felt the bond might work to the courts' fa-
vor. It was also sagreed that, if all ‘went as planned, the
courts would outgrow the university computer in roughly 10
years and would then purchase their own equipment (i.e., when
juvenile, appellate, budget, accounting, and personnel modules,
in addition to the district court module, are operational).

Court officials also identified seven alternatives
which should be subject to a cost-benefit evaluation.

—Video display and printer terminals located at each
district court clerk office and in the administrative
office; units directly connected towuiversity of Se-
quoia computer; purchased equipment; incremental imple-
mentation beginning with districts with the heaviest
caseload.

—Same as alternative 1 but for the addition of an ex-
tensive pilot test before phased implementation would
be undertaken.

—Video display and printer terminals located at each
district court clerk's office and in the administrative
office; units connected to a distributed network of
minicomputers, which would be connected to the Univer-
sity of Sequoia computer; purchased equipment; incre-
mental implementation.

—Same as alternative 3 except for the substitution of
leased instead of purchased equipment. v '
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—Same as alternative 3 except for leased instead of
purchased equipment, =nd the addition of a pilot test.
~Same as alternative 3 except for the addition of a
pilot test.

—Continuation of manual practices.

After conferring with the chief justice, the state
court administrator assigned the preparation of the cost-
benefit analysis to the planning unit. While the unit did not
have a strong technical orientation, this characteristic was
more than offset by its impartiality. The planning director as
the first matter of business decided to review the alternatives
to determine if any could be eliminated. He reasoned that few-
er alternatives would make the differences and similarities of
each come into sharper focus. In looking at the above seven
alternatives, he saw it was obvious that if the lease-versus-—
purchase and pilot-site-versus-phased-implementation 1issues
were resolved, the alternatives would be reduced to threes

—Video terminal and printers in each clerk's office
and in the administrative offices, directly connected
to the university computer (eitllr purchase or lease;
“either pilot or phased mplementat:.on)

—Video terminals and printers in each clerk's off1ce
and in the administrative offlce, tied to a distributed
minicomputer network which in turn would be connected
with the University computer (purchase or lease; either
pilot or phased implementation. )

: —=Continuation of manual practices.

The lease-versus—purchase deci” 'on was easy. Planning
staff researched the question and found strong arguments for
both points of view. In favor of leasing was the rapid change
in the world of computers, where each new generation of equip-
ment replaces the preceding ome at more closely spaced inter-—
vals. Leasing allowed the user to switch to another configura-
tion at any point in the life of the system without concern for
disposal of existing machinery. Purchase was of course less
costly, but it involved a substanti~l initial outlay of funds.
A practical consideration made t.-  course of action clear.
Through the grapevine, it became known that the regional plan-—
ning unit, the local administrative agency that distributed
federal Law Enforcement Assistance Administration (LEAA) funds,
would be able to expend a large amount of funds in the current
fiscal year. Discussion with local officials confirmed this
fact, and thus it was decided to purchase the needed equipment.

Planning staff began to research the pilot-versus-
incremental-implementaticn issue. They asked: Of what dura-
tion was the pilot test? What level of resources would be com~
mitted to it?
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Staff knew that the more difficult an implementation is
expected to be, the more it makes sense to choose the pilot ap-
proach, but they wanted to know with more precision what return
could be expected from a given investment. Again, a practical
consideration intervened. 1In a telephone conversation, the
presiding chief justice of one of the most progressive district
courts volunteered his court as the pilot site and as the ini-
tial site for actual implementation. It was quickly agreed to
accept the judge's offer because in its early critical and of-
ten tenuous life, the system would thus be assured of a favor-
able environment.

Weighted Caseload

Personnel costs were by far the highest costs in each
of the three alternatives. Because the weighted caseload fig-
ures were central to the personnel cost projections, this area
is discussed before dealing with the compilation of the costs
for each alternative. Figure 3 shows civil and criminal case
statistics for 1960, 1970, and 1978, and case projections for 8
years into the future. It also indicates daily clerical work
requirements for each of the case types. For example, current
processing of a matrimonial and child support case required, on
the average, 1.21 days of work; MEGA's report estimated that
the time could be reduced to .90 with the introduction of com-
puter methods. The weighted caseload figures are the products
of multiplying the caseload by the work requirement number;
matrimonial and child support for the first year of the projec-
tion, 40,000, would result in the manual weighted caseload of
48,400 {1.21 x 40,000) and the automated weighted caseload of
36,000 (.90 x 40,000). The weighted caseloads are simply the
overall staff ._guirements under the manual and automated op-
tions.

Figure 4 takes these figures one step further, convert-
ing the caily needs to yearly staff requirements and portraying
graphicaly the difference between the manual and automated op-
tions. Tiae yearly staff requirement <is obtained by dividing
the weightad caseload by 220, the standard ‘for the number of
days worked by staff per year. For instance, dividing the to-
tal manual weighted caseload for the first year of the forecast
on Figure 3, 202,200, by 220 yields 919, the figure used in
Figure 4.

All of the information contained in Flgures 3 and 4,
save the historical statistics and the Sequoia court staff-
requirements estimate with automation, are based on MEGA work
in one of the district courts, which took place over a l4-month
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Figure 3: EIGHT-YEAR FORECAST OF SEQUOIA DISTRICT COURT CASELOAD AND STAFF REQUIREMENTS FOR MANUAL AND AUTOMATED ALTERNATIVES

(IN PERSON DAYS),

Civil

Matrimonial and Cases
Child Support Manual (1.21)
Automated (0.90)

Automobl le Tort Cases
Manual (1.83)
Automated (1.51)

Other Civil' Cases
Manual (1,49)
Automated (1,09)

;_: Subtotal Cassas
o : Manual
Automated -
Criminal .
Class A Felony Cases
Manual (5.11)
Automated (3.91)
Other Criminal Cases :
o Manual (1.91)
Automated (1.63)
Subtotal Cases
Manual
Automated
TOTAL Cases
g j Manual
‘ " Automated
<5§
i
L

1960 1970 1978 YFY_ 3 FY 2 FY 3 FY 4 FY 5
10,321 26,614 38,318 40,000 42,500 45,000 47,500 50,000
- - - 48,400 51,400 54,500 57,500 60,500

- - - 36,000 38,300 40,500 42,800 45,000
7,321 14,891 25,113 27,000 28,000 29,000 30,500 32,000
- - C - 49,400 51,200 53,100 5%,800 58,600

- - - 40,800 42,300 43,800 46, 100 48,300
5,431 12,119 17,318 20,060 22,000 24,000 26,500 29,000
- - -— 29,800 32,800 35,800 39,500 43,200

- - -- - 21,800 24,000 26,200 28,900 31,600
23,073 53,624 80,749 87,000 92,500 98,000 104,500 111,000
- - -- 127,600 135,400 143,400 152,800 162,300
- - - 98,600 104,600 110,500 117,800 124,900 -

105 255 351 400 440 5G40 550 600
- - - 2,000 2,200 2,600 2,800 3,100

- - - 1,600 1,700 2,000 2,200 2,300
16,311 31,361 37,019 38,000 40,000 42,000 47,000 46,000
R - -— 72,600 76,400 80,200 89,800 87,900:
- - -- 61,900 65,200 68,500 76,600 75,000
16,416 31,616 37,370 38,400 40,440 42,500 | 47,550 46,600
- - - 74,6680 78,600 82,800 92,600 91,000

- 0 - -— 63,500 66,900 70,500 76,800 77,300
39,489 85,240 118,119 125,460 132,940 140,500 |52,650 157,600
- - ~- 202,200 214,000 226,200 245,400 253,300

- - -- 162,100 171,500 181,000 196,600 202,200

FY 6 EY 7 FY 8
53,000 56,000 59,000
64,100 67,800 71,400
47,700 50,400 53,100
34,000 36,000 38,000
62,200 65,900 69,500
51,300 54,400 57,400
31,500 34,000 36,500
46,900 50,700 54,400
34,300 37,100 39,800
118,500 126,000 133,500
173,200 184,400 195,300
133,300 141,900 150,300

650 700 750
3,300 3,600 3,800
2,500 2,700 2,900

" 45,000 50,000 52,000
86,000 95,500 99,300
73,400 81,500 84,800
45,650 50,700 52,750
89,300 99,160 10%,100
75,900 84,200 . 87,700
164,150 176,700 186,250
262,500 283,500 298,400
209,200 22,100 238,000
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Figure 4 COMPARISON OF ESTIMATED SEQUOIA DISTRICT COURT STAFF REQUIREMENTS
FOR MANUAL AND AUTOMATED ALTERNATIVES* '

FY1 FY2 FY3 FY4 FYS FY6 FY7 FY8
Manual 919 973 1,028 1,115 1,151 1,193 1,289 1,356
Sequoia Court i
automation '
estimate 919 g9G5=m=-. 12028 1,018 1,073 1,113 1,203 1,263
MEGA automation
estimate 737 780 823 894 919 951 1,028 1,082
. ® 1,356
@
1250 |— ’,0 1,263
P
— e
L [ ] /.
/ /,
L Manual \’/. e
alternative ’ S
. L4 -
— ' ’-—’ 1,082
4
o 7/
’
Sequoia court estimate
1000 }— 1,028"”"‘" for automated alternat
o .
919 //;”’
= ®
— MEGA's estimate for
automated alternatives
//’;C\\'k\“
e 750 ‘
/,r
gr 137
]
< J — - i i 1 1
FY1 Fyz. ., FY3 FY4 FY5 FY6, FY7 FY8

‘” (

*Staff requirements are calculated by dividing the person days
requirements Listed on Table 3 by 200 (working days per year) .
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period. The historical statistics came from administrative of-
fice records, as did the Sequoia automation estimate because of
skepticism over the accuracy of the MEGA estimate for staff re-
quirements, as will be explained shortly.

MEGA forecast court cases using linear regression, one
of many statistical techniques the corporation evaluated for
use on the Sequoia project. This is reflected by the manual
projections in Figure 4. The results point to a continuation
of the past sharp rise in caseload, requiring an equally sharp
increase in clerical staff.

Such figures should, however, be scrutinized very care-
fully. In the Northeast, criminal caseloads have peaked and in
many jurisdictions are starting to decline. To be sure, there
are wide variations in caseloads throughout the nation. Still,
if perceptions differ from the estimate, it should be ques-
tioned, asking that underlying assumptions of the mathematical
technique be discussed in lay terms. The mathematics should
not intimidate the user. Some forecasting techniques place
more emphasis on the most recent event while others assign all
historical data the same weight. It is important to know the
characteristics of the prediction techniques.

The second factor in the weighted caseload arithmetic
is the clerical time necessary to process each case. General-
ly, the estimates for manual processing are reliable, for they
are based on actual observations, although there may be some
efficiencies with the growth of the workload. ILess reliable
are the automation estimates, for they are based on a number of
assumptions. The most elementary one is that the computer sys-
tem will work reasonably well. A successful implementation re-
quires, among other things, an able staff, hard work, and pol-
icymaker support——not always given by any means. Another as-
sumption, often not articulated, is that the court will hire
additional staff only if necessary. In other words, staff lev-
els will be frozen at certain points if productivity gains make
it possible for existing staff to cope with additional work.
This is often not the case, especially in urban areas, for many
pressures exist to the contrary. 1In many cities, court jobs
are important sources of patronage, and the expectation of an
increase in jobs is often a substantial part of the ‘reason for
the creation of them. Another assumption has to do with the
mix and level of staff needs. For example, computer support
needs are often underestimated. Thus, like Gcase projections,
workload estimates should be reviewed carefully.

As a result of the court plamning department's research
on MEGA's work (shown as the Sequoia court automation estimate
on Figure 4), the consulting firm's personnel cost-savings pro-
jections were discarded completely for the first 3 years and
reduced substantially for the balance of the 8-year period. Two
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factors were important. First, MEGA's work at the test court
was plagued with troubles. Responsibility was vested in three
different managers in a l4-month period. Court staff com-
plained of rude treatment .and arbitrary decisions. Among the
most respected members of court staff there was a consensus
that MEGA fell behind in its work and cut corners in order to
make up ground. Second, other courts have not realized tbhe
level of savings forecast by MEGA.

It is not the intent to imply that such projections are
inherently inaccurate. The court's decision was based on the
specifics of MEGA's work. All such reports, however, should be
subject to careful investigation.

Costs

This section describes the cost calculations for the
three alternatives. These costs include one-time and continu-
ing costs, and continuing costs include data processing and
user costs.

User costs for alternatives 1 and 2 are based on the

Sequoia court staff-requirements automation estimate as shown
in Figure- 4; the elements of these costs are represented in
Figure 5, a user cost worksheet. The total staff line in Fig-
ure 5 matches exactly the /Sequoia court automation estimate in
Figure 4, going from 919 to 1,263 over the 8 years of the fore-
cast. The mix of clerks, supervisors, senior and junior
clerks, and other support staff is based on a synthesis of the
MEGA report and current staff perceptions. User costs include
salary, plus 30% of salary for fringe benefits, and overhead;
the rate: was obtained from the court's chief fiscal officer.
Salaries are expected to rise at a rate of 5% yearly. Figure 5
costs are transferred without modification to tables that de-
scribe costs for each alternative.
, Computer personnel costs would also be developed in de-
tail in the same manner as in the Middlesex case study. Be-
cause the basic process would be the same for Sequoia (although
the actual costs are different), it is not repeated here.

Alternative 1, Full Computer Support from the University of Sequoia

The costs for this alternative are shown in Figure 6;
similarly the costs for the other two alternatives are  dis-
played in Figures 7 and 8, which will be covered later in this
section. Figure 9 summarizes this information. The cost will
be discussed in order of presentation, moving from the top to
the bottom of each table. 0w

o
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Figure 5: USER 0OST WORKSHEET FOR ALTERNATIVES 1 AND 2
b FY2 FY3 FY4 FYs FYA.. FY7 Frs Total
Clerk: staff 30 30 30 30 30 30 30 30 -
salary plus f & o 30,000 32,000 33,000 35,000 36,000 38,000 39,000 41,000 -
total cost 900,000 960,000 990,000 1,050,000 1,080,000 1,!40,005° 1,170,000 1,230,000 8,520,000
Supervisor: staff 88 ; 93 100 ., 100 105 108 ‘115 124 -
salary plus f & o 25,000 26,000 28,000 29,000 30,000 31,000 33,009 34,000 -
total cost 2,200,000 2,418,000 2,800,000 2,900,000 3,150,000 3,348,000 3,795,000 4,216,000 24,827,000
Senia#‘CIerk: staff 179 188 195 195 210 217 234 244 -
salary plus f & o 22,000 23,000 24,000 25,000 26,000 28,000 29,000 30,000 - -
fofaL«i?sf 3,938,000 4,324,000 4,680,000 4,875,000 5,460,000 6,076,000 6,786,000 7,320,000 43,459,000
Junior Clerk: staff 268 . 280 - 300 295 310 325 354 370 -
salary plus f & o 15,000 16,000 17,000 18,000 18,000 19,000 20,000 21,000 -
total cost 4,020,000 ~ 4,480,000 - 5,100,000 5,310,000 5,580,000 6,175,000 7,080,000 7,770,000 45,515,000
€,
Other Support < , :
Staff: staff 354 374 . 403 398 418 433 470 495 -
salary plus f & o 10,000 11,000 11,000 12,000 - 12,000 13,000 13,000 14,000 -
total cost 3,540,000 4,114,000 4,433,000 4,776,000 5,016,000 = 5,629,000 6,110,000 6,930,000 40,548,000
Total staff 919 965 1,028 1,018 1,073 1,113 1,203 1,263
Total Cost 14,598,000 16,296,000 18,003,000 18, 911 000 20,286,000 22,368,000 24,941,000 27,466,000 162,896,000
NOTE: These cost data include salary, plus 30§ of salary for fringe benaflfs and overhead, and are projected to rise at a rate of 5% par year (data

have been rounded fto the nearest $1,000 except for occasional
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minor adJus+menfs to reduce rounding error in totals.
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At the top of Figure 6, $80,000 is set aside for the
purchase of 60 video and printer terminals in FY 1, to be dis-
tributed according to volume in the 30 district courts, plus
one video and one printer in the administrative office. It is
assumed the equipment will be replaced at 5-year intervals, re-
quiring an allocation of $100,000 for this purpose in FY 6.

System development and maintenance will be done inter-
nally by administrative personnel. Therefore, costs for com-
puter professional staff at the administrative office allow for
a manmning level of a manager and four others rising to eight
plus the manager over the 8-year projection period. This is
spread among the application programs (personnel) development
cost item and the administration and program maintenance con—
tinuing cost items. Applications programs CcOStS rise from
$95,000 to $115;000 over the first 3 years of the projection,
£all to $100,000 in the fourth year and after that rise contin-
ually to $160,000 in the eighth year. This pattern reflects a
belief that the initial (i.e., district court) system will be
in place and working well after & years of operations, and sub-
stantial system upgrades will begin and continue to be executed
after that point in time.

The computer system will be developed as well as run on
the University of Sequoia computer, a large time-shared com-
puter manufactured by one of the leaders in the industry. Un-
der applications programs, computer time costs parallel those
for persomnel, rising slightly in the second year, falling back
in the third year, and rising again in years 5 through 8.
Again, this reflects two cycles: first the initial implementa-
tion, then a substantial improvement to the system.

Site-preparation and furniture-costs estimates were ob-
tained from vendors; Case 1 covers these categories in somewhat
more detail.

As to costs of converting from manual records to com—
puterized onmes, it has been the experience of many organiza-—
tions that initial estimates prove too low. As court records
and recordkeeping practices vary a great deal, it may take as
much as three to four times longer to convert the records of
one court than those of another with the same caseload volume.
Prudence calls, then, for generous estimates; adding 50% to the

original one often provides the necessary cushion.

Emergencies of one sort or another seem to be the rule
rather than the exception in computer work, making the fore-
casting process hazardous. To provide an extra margin of safe-
ty, 5% of development costs should be budgeted to a contingency
item. The consequences of low and high estimates should be
considered. Extra funds can be used to shore up weak points in
the system or to add a new feature; if no worthwhile use can be
found, the funds will revert to the state. On the other hand,
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Figure 6:

EIGHT-YEAR OOST FOR ALTERNATIVE 1, FULL COMPUTER

SUPPORT FROM UNIVERSITY OF SEQUOIA

Subtotal

Total

FY1 FY2 FY3 FY4 FYS FY6 FY?7 FY8 TOTAL
Development (one-time) Costs R
Equipment Procurement 80,000 - —-— . -— -— 100,000 -— - 180,000
Applications Programs
Personnel 95,000 105,010 115,000 100,000 135,000 140,000 150,000 160,000 1,000,010
Computer Time 80,000 85,000 50,000 - 40,000 80,000 100,000 50,000 485,000
Site preparation 5,000 - -— - - -— - - 5,000
Furniture 5,500 -— - - - - -~ — 5,500
Conversion 38,000 41,000 -— - 10,000 45,000 50,000 -— 184,000
Contingencies 12,500 — - - - 15,000 - - 21,500
Subtotal 316,000 231,010 165,000 100,000 185,000 380,000 300,000 210,000 1,887,010
Continuing Costs
Data Processing Operaﬂons-
Administration - 30,000 32,000 34,000 36,000 38,000 41,000 44,000 47,000 302,000
Computer Time 35,000 70,000 185,000 150,000 195,000 ‘220,000 225,000 230,000 1,350,000
Communications 10,000 30,000 75,000 85,000 90,000 100,000 115,000 125,000 630,000
Software Rental -— - - - -— -~ -— - -
Equipment Malntenance 10,000 10,010 10,010 10,000 10,000 15,000 15,000 15,000 95,020
Program Malntenance -_— 25,000 50,000 55,000 60,000 65,000 75,000 75,600 400,000
Computer Operations -— -— -— —-— - -~ — - -
Data Entry 150,000 490,000 720,000 755,000 790,000 825,000 850,000 905,000 5,495,000
Miscellaneous 5,000 5,000 5,000 5,000 5,000 10,000 10,000 10,C00 55,000
Subtotal 240,000 662,010 1,079,010 1,136,000 1,188,000 1,276,000 1,339,000 1,407,000 8,327,020
User:
Clerk 900,000 960,000 990,000 1,050,000 1,080,000 1,140,000 1,170,000 1,230,000 8,520,000
Supervisor 2,200,000 2,418,000 2,800,000 2,900,000 3,150,000 3,348,000 3,795,000 4,216,000 24,827,000
Senior Clerk 3,938,000 4,324,000 4,680,000 4,875,000 5,460,000 6,076,000 6,766,000 7,320,000 43,459,000
Junior Clerk 4,020,000 4,480,000 5,100,000 5,310,000 5,580,000 6,175,000 7,080,000 7,770,000 45,515,000
Other Support Staff 3,540,000 4,114,000 4,433,000 4,776,000 5,016,000 5,629,000 6,110,000 6,930,000 40,548,000

14,598,00C 16,296,000 18,003,000 18,911,000 20,286,000 22,368,000 24,941,000 27,466,000 162,869,000

15,154,000 17,189,020 19,247,010 20,147,000 21,659,000 24,024,000 26,580,000 29,083,000 173,083,030

a budget overrun can have much more serious impact. The addi-
tional funds will have to be drawn from another activity, often
causing dismay in that quarter. Significant overruns have re-
sulted in the termination of responsible staff and the discon-
tinuance of the project.

The first category under continuing costs, administra-
tion, covers the data processing manager salary, fringe bene-
fit, and overhead costs plus other administrative costs. The
salary portion of this cost category is projected to rise at a
rate of 5% a year.

Computer time costs for current operations are high,
rising from $35,000 and $70,000 for the first and second years
to a new plateau of $185,000 in the third year and from there
rising steadily to $230,000 in the eighth year. The substan-
tial rise in the third-year costs reflects the belief that im-
plementation on a statewide basis will be completed in that
year. The University of Sequoia submitted estimates of com-—
puter time, and these were douiled to obtain these estimates.
This was done because of ‘an awareness of a problem common to
computer management: computer time estimates that fall f£far
short of their mark.

Communications costs cover the expense of the rental of
telephone lines and 60 modems, the units that conve:t terminal
entries into a form acceptable for telephone lines and vice
versa. Data communication at low speeds, about the speed of
data entry, is a relatively straightforward discipliiie, not re-
quiring specific skills in the area. The technical complexity
increases at about the same rate as the transmission speed, so
that high-speed transmissions of data might require: specially
conditioned communication lines. As the court could ot budget
for a data communication expert, who. would be paid about the
same as the chief justice, it chose the low-speed option. It
based its estimates on the experience of an adjacer.t: state
court system, making sure again to provide for cushions' ‘in case
of unforeseen contingencies. - &

Software rental would not apply because the comouter

center would bear this cost.
Equipment maintenance costs for the v1deo and printer

terminals are straightforward, rumning about 10%4-15%7 of pur-

chase price. Vendors will supply these costs. AN
Another category of costd that_ are often underestnﬁat-

ed, program maintenance, represents the expense of staff mzking

repairs and adjustments to existing programs. Advice should be
solicited from those with experience in this area and allowance
made for unexpected needs.

Like software rental costs, those for, computer opera-—
tions are borne by the university data ceriter, Generally,
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these costs cover computer operator salaries and the purchase
of disks or tapes and other computer supplies. ,

Data entry costs, like those for computer time and com-
munications, reflect two years of low but increasing activity,
the attainment of a plateau with full implementation in the
third year, and after that a gentle rise upward. Over the 8-
year period, data entry personnel will increase from 12 to 61.

The miscellaneous category, budgeted from $5,000 to
$10,000 per year, will cover small unexpected expenses, such as
the need for another data entry operator for a short period of
peak work. :

User costs are transferred without modifications from
Figure 5 to Figure 6, as described at the beginning of the cost
section.

Alternative 2, Distributed Minicomputer Network

To most court personnel, this alternative would not ap-
pear any different from the previous one. With both alterna-
tives, the data would be enterad and printed out on the same
terminals. Under this alternative, however, the data would be
forwarded to one of three minicomputers, an intermediate step,
before being sent to the University of Sequoia computer; the
"mini's" and the university computer would share the processing
work.

Figure 7 shows the costs for this alternative. As
might be expected, these costs parallel closely those of the
other automation alternative; hence, only the cost categories
with significant differences are discussed.

The minicomputer equipment purchase will push the cost
category some half million dollars higher than for alternative
1. Computer time for both development and operations is lower,
because of the lessened reliance on the university computer.
The minicomputers require: softwarc, maintenance, and operators,
thus making higher entries necessary for these costs. User
costs are exactly the same under both alternatives.

Equipment vendor cost estimates should be checked with
reliable personnel. In fact, the overall technical approach
should be the subject of careful review, certainly within the
court and preferably by outsiders as well. After all, a sales-
person's job is to "peddle the iron" and a degrece of exaggera-

tion is to be expected. In a world of brightly painted can-

vases, how many are likely to buy the bland but accqf’rate ones?
Accordingly, it is prudent to seek out competent rewviewers and
listen to their advice.
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Figure 7: EIGHV-fEAR COST FOR ALTERNATIVE 2, DISTRIBUTED MINICOMPUTER NETWORK

FY1 Fy2 FY3 Fy4 FY5 FY6 FY7 FY8 TOTAL

Development (one-time) Costs
Equipment Procurement
Applications Programs

Personnel
Computer Time
Site preparation

Furniture
Conversion
Contingencies

Subtotal

Continuing Costs
Data Processing Operations:

Administration
Computer Time
Communications
Software Rental
Equipment Maintenance
Program Maintenance
Computer Operations
Data Entry

Miscel laneous

Subtotal

User:
Clerk
Supervlisor
Senior Clerk
Junior Clerk
Other Support Staff

Subtotal

Total

295,000 -— - - -~ 325,000 - - 620,000

95,000 105,000 115,000 100,000 135,000 140,000 150,000 160,000 1,000,000

40,000 45,000 25,000 - 20,000 40,000 50,000 25,000 245,000
10,000 - - - - - - - 10,000

5,500 - - - - - - - 5,500
38,000 41,000 - - 10,000 45,000 50,000 - 184,000
20,000 - - - - 25,000 - - 45,000

503,500 191,000 140,000 100,000 165,000 575,000 250,000 185,000 2,109,500

30,000 32,000 34,000 36,000 38,000 41,000 44,000 47,000 302,000
25,000 50,000 155,000 160,000 165,000 195,000 200,000 200,000 1,150,000
10,000 30,000 75,000 85,000 90,000 100,000 115,000 125,000 630,000

7,000 7,000 7,000 7,000 7,000 12,000 12,000 12,000 71,000
20,000 20,000 20,000 20,000 20,000 25,000 25,000 25,000 175,000
- 25,000 50,000 55,000 60,000 65,000 70,000 75,000 400,000

-— 60,000 64,000 68,000 72,000 77,000 82,000 87,000 510,000
150,000 490,000 720,000 755,000 790,000 825,000 860,000 905,000 5,495,000
5,000 5,000 5,000 5,000 5,000 10,000 10,000 10,000 55,000

247,000 719,000 1,130,000 1,191,000 1,247,000 1,350,000 1,418,000 1,486,000 8,788,000

900,000 960,000 990,000 1,050,000 1,080,000 1,140,000 1,170,000 1,230,000 8,520,000
2,200,000 2,418,000 2,800,000 2,900,000 3,150,000 3,348,000 3,795,000 4,216,000 24,827,000
3,938,000 4,324,000 4,680,000 4,875,000 5,460,000 6,076,000 6,785,000 7,320,000 43,459,000
4,020,000 4,480,000 5,100,000 5,310,000 5,580,000 6,175,000 7,080,000 7,770,000 45,515,000

3,540,000 4,114,700 4,433,000 4,776,000 5,016,000 5,629,000 6,110,000 6,930,000 40,548,000
14,598,000 16,296,000 18,003,000 18,911,000 20,286,000 22,368,000 24,941,000 27,466,000 162,869,000

15,348,500 17,206,000 19,273,000 20,202,000 21,698,000 24,293,000 26,609,000 29,137,000 173,766,500
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Alternative 3, Continuation of Manual Practices

As shown in Figure 8, except for the entry for adminis-
tration, these costs represent the expense of user personnel.
Administration is used as a catch-all category to cover the
costs of an additional person in the administrative office for
data analysis and handling and to produce the summary statisti-
cal reports. User personnel levels are based on the weighted
caseload figures, contained in Figure 3. Although the detailed
procedure for converting these figures is not shown, they can
be ascertained by examining Figure 5, which provides the basis
for determining user personnel in alternatives 1 and 2 (Figures
6 and 7).

Cost Summary

Figure 9 shows costs for each of the three alternatives
over the 8-year system life.

Benefits and Conclusions

In assessing benefits of the three alternatives, the
subject matter is treated in two ways, with and without the use
of numerical ratings. First, benefit items are identified and
dealt with in text form and then, as in case 1, are numerically
rated. Equally or perhaps more important is the focus of the
assessment--what benefits to concentrate on. A suggested way
to make this decision is to prepare a list of possible bene-
fits, discuss them, revise the list, and continue the process
until a consensus is reached with court policymakers.

Rating the Benefits without Numbers

After preliminary review and discussion, it was agreed
by the planning department and the policymakers to concentrate
on the following four benefit items. !

-~Timeliness: Finding the proper name for this benefit
required some discussion. Responsiveness was consid-
ered because it measures the adequacy of the time
period from the request for a display until it flashes
on the screen of the video terminal. Industry stan-
dards specify a response time. of three seconds., Re-
sponsiveness was rejected as the category name because
it did not measure as well the promptness of report
generation and dissemination. Timeliness was the

i

158

AT A R S YR R PR e = o E e

Figure 8:

FY1

Fy2

EIGHT-YEAR COST FOR ALTERNATIVE 3, CONTINUATiON OF MANUAL PRACTICES

FY3 FY4

FY5

FY6

FY7

Fys

TOTAL

Deve{opment (one-time) Costs

Equipment Procurement
Applications Prograns
Personnel
Computer Time
Site preparation
Furaiture
Convarsion
Contingencies

Subtotal

Continuing Costs

Data Processing Operations:

Administration 25,000
Computer Time

Communicatlons

Software Rental

Equipment Maintenance

Program Malntainance

Computer Operations

Data Entry

Miscel laneous

Subtotal ' 25,000

User:

Clerk ($30,000; 30--30) 900,000
Supervisor ($25,000; 88-- ) 2,200,000
Senlor Clerk ($22,000; 179~ ) 3,938,000
Junlor Clerk ($15,000; 268-- ) 4,020,000
Other Support Staff 3,540,000

($10,000; 332-- )

36,000

30,000

960,000
2,418,000
4,324,000
4,480,000
4,114,000

32,000 35,000

32,000 35,000

990,000 1,050,000
2,800,000 3,045,000
4,680,000 5,300,000
5,100,000 5,742,000
4,433,000 5,076,000

40,000

40,000

1,080,000
3,360,000
5,850,000
6,048,000

43,000

43,000

1,140,000
3,596,000
6,524,000
6,612,000

45,000

45,000

1,170,000
4,125,000
7,250,000
7,620,000

5,376,000 6,058,000 6,539,000

48,000

48,000

1,230,000
4,522,000
8,010,000
8,316,000
7,420,000

298,000

298,000

8,520,000
26,066,000
45,876,000
47,938,000
42,556,000

Subtotal 14,598,000

Total 14,623,000

16,296,000

16,326,000

18,003,000 20,213,000

18,035,000 20,248,000

21,714,000 23,930,000 26,704,000

21,754,000 23,973,000 26,749,000

29,498,000

29,546,000

170,956,600

171,254,000

@
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Figure 9: COMPARISON OF EIGHT-YEAR COSTS FOR DISTRICT G)UR’f AUTOMATION ALTERNATIVES ($000,000's)

FY1 FY2 FY3 FY4 FY5 FYé6 FY7 FYs TOTAL
r; fe Full computer support from e
o Universjty of Sequoia 15. 1, 7.2 19.2 20.1 21.7 24.0 26.6 29.1 17\3".7\1
2. Distributed minicomputer : a
network 9 15,3 17.2 19.3 20.2 21.7 24,3 2606 29. 1 173.8
& o ‘ 3. Continuation of manual practices 14.6 . 1643 18.0 20.2 21.8 24.0 2647 29,5 17.3
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compromise. While the majority agreed that it did not
convey precisely the intended meaning of this ‘item, it
was the best of the available choices.

—Accuracy: This item measures the degree to which the
computer or manual files, reports, or displays are free
from error.

—Organizational Impact: What is the likely effect of
the three alternatives on employee morale and produc-
tivity? If one of the computer alternatives is select-
ed, who will be the winners and losers in terms of the
shift of power and control? 1In what areas will the
shifts take place? These and similar questions define
the scope of this item. '

—Technical Quality: During the review and discussion,
a number of benefit lists were prepared. The first and
second lists contained software and hardware quality,
items measuring various abstruse technical aspects of
the system. Generally, only technical staff fully un-
derstand these areas, but few of those with diffarent
backgrounds were willing to make this admission. The
issue may not have surfaced at all but for a particu-
larly heated exchange at one of the planning sessions
on the subject matter by a computer analyst and a
judge. Justice Rustett, throwing up his arms in frus-
tration, addressed these remarks to a former colleague
on the district court bench, "John; you may understand
all this, but very frankly, I don't." ilith the ice
broken, the issue was faced frankly, and it was decided
to consolidate all of the related issues under one
heading, technical quality. To insure impartiality,
the group: further decided to have an independent or-
ganization make the assessment as to this item for the

two computer alternatives. ce

Timeliness was skipped over and dealt with later in or- )

facilitate the pairing of benefit items with alterna—,‘[

, Accuracy was a. falus for both of the computer alt;ern:/—
tives.

All courts would receive the same reports, removing

much of the variation in the current information system. It
wis recognized that in the early years of operation the quality
of data would vary from court to court. The automated system

" should, however, point to varying practices among courts whish

may have remained hidden under manual systems. Because of

o
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start-up problems, the automated alternatives cannot be expect-
ed to yield as accurate information over the first 2 years of
operation as would the manual practices. Barring unforeseen
difficulties thereafter, an automated system should become by
far the more accurate of the two means of processing court in-—
formation.

The two computer alternatives should have virtually the
same impact in the courts. Both are terminal oriented, both
have the same data entry procedures, and both produce the same
reports and other materials. If successful, the computer sys—
tem would soon become the central nervous system of the dis-
trict courts. Because the administrative office would control
the administrative machinery that shapes the system, it would
be the recipient of more control over court operations. Should
it be known clearly that a court was falling behind in its
work, the administrative office could take corrective action;
with the manual system and its questionable statistics, the
mandate for action is often less clear.

Another point about organizational impact is that the
computer system would, for better or worse, codify court infor-
mation system practices in a more formal structure. In much
the same manner that the erection of cinderblock walls to sepa-—
rate offices inhibits further change, the computer systems are,
because of their internal: coherence, resistant to change. It
is true that individual routines and programs can be updated.
It is quite difficult, however, to change the overall frame-
work. The results of the first generation of court computer
efforts have demonstrated that the computer, instead of stream-
lining paperwork, has made permanent all of the special proce-
dures in some of the courts. In some cases, the courts are
worse off for the experience.

In contrast to their similar evaluations as to accuracy
and organizational impact, the two computer alternatives in Se-
quoia were shown to differ significantly as to the other two

benefit items. Under alternative 1, the court terminals would .

be connected directly to the University of Sequoia computer,
thereby making the system performance completely dependent on
it. Typically, a multi-user, terminal-oriented computer system
starts its life cycle in a leisurely manner, under capacity,
with few users and fast response times. In time, the system
acquires more users and more applications; existing terminals

are used more extensively and users find opportunities for the

employment of new terminals. Terminals beget terminals until
the system requires enlargement, thus beginning a new cycle.
With "increasing frequency, public agencies are facing budget
rollbacks. As often as not, the system upgrade is a victim of
the budget process. With or without expansion, current use
patterns continue, and normal increases of volume combine to
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place additional pressures on the system. Unless capacity is
increased, what typically results is a sluggish system, with 2
to 3 minutes average response time, which cuts data entry pro-
ductivity significantly. Hence, under alternative 1, the court
would run a significant risk. Should the court be subject to
poor terminal response times over an extended period, it would
certainly require additional staff, possibly making a computer-
based operation more costly than a manual one. To the extent
that the minicomputer network, alternative 2, reduces the de-
pendency on the university computer, it would reduce the risk.
Although the impact of this potential problem was greatest in
data entry, it could also affect query/response timeliness.
For both alternatives 1 and 2, the printed reports were expect-
ed to be produced by the university computer (although output
on remote printers). Thus, for this aspect of timeliness, the
two computer alternatives were rated even.

The technical quality report, executed by a nationally
known cwusulting firm, recommended minor changes in the mini-
computer network. It suggested a different rate of transmis-
sion speed, but spoke favorably overall about the two computer
alternatives. In the consultants' eyes, the decision was a
matter of organizational style. The minicomputer network of-
fered many organizational and technical advantages—more com-
puter power under the direct control of the court, considerable
flexibility because each of the three minis were incerchange-
able with ‘one another, insurance against a terminal response
time problem, and additional computing power which would accom-
modate all anticipated expansion. To reap these advantages,
the court would have to invest more heavily in computer machin-
ery and in a computer operations staff. Using the experience
of other organizations as a guide, these actions signal an
ever-increasing organizational commitment to computer use. Al-
ternative 1.was a less intense technological approach, calling
for a smaller commitment, but promising less in return.

Overall, then, the manual alternative 3 offered mno
surprises-—accuracy and timeliness of information as well as
organizational structure would remain the same as they are
now. The computer alternatives pointed to improvements in ac-
curacy and timeliness, and for control to shift from the local
courts to the administrative office. Alternative 2, the mini-
computer network, promised larger payoffs but required a larger
organizational commitment to the use of the computer.

Figure 10 summarizes the costs and benefits without
numeric benefit ratings. The costs fall in a tight range, with
the most expensive, alternative 2, at $173,800,000 being only
17 greater than, the least expensive, alternative 3, at
$171,300,000. While 8-year costs for all three alternatives
were high, with a small spread among them, projected personnel

o

163




Figure 10: COMPARISON ‘OF COSTS AND BENEF ITS WITHOUT NUMERIC BENEF IT RATINGS

8-year costs
-($000,0C0's)

Comments

1. Full coi!:;tmfrer support
from unlversity

2. Minicomputer network

3. Manual System

$173.1

$173.8

$171.3

The manual system represents
a continuation of past
practices. Both computer
alternatives point tfo
improvement In accuracy and
timeliness and a shift of
information system control from
the local courts to the
administrative of fice. FPoor
terminal response time is a
significant risk under
alternative 1, and greater
technical advantages are of ferad
by alternative 2.
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savings for the computer alternatives were cut back sharply,
and a terminal response problem could push the full-support
university computer (alternative 1) costs to 2 significantly
higher plateau. The choice of computer, then, would have a
pivotal role as to costs. As less than one half of one percent
separates the two computer alternatives, the prospect of higher
benefits and less risk spoke clearly for the minicomputer al-
ternative.

While the manual system costs were lowest, the gap be-
tween them and those of the computer alternatives will narrow
over the last half of the projection, as indicated in Figure
9. 1If the projection were pushed further into the future,
eventually the computer alternatives would become the cheaper
options. Moreover, the computer has vast potential for produc-
ing cost savings in other areas and strengthening the adminis-
trative system. Accordingly, the manual alternative was elimi-
pated, making the minicomputer, alternative 2, Sequoia's selec-
tion. '

Rating the Benefits with Numbers

As shown in Figure 11, this assessment also focused on
timeliness, accuracy, organizational impact, and technical
quality. Using this type of approach, the higher the weight,
the higher the importance attached to the benefit category.
The same for the ratings: the higher the rating, the more
highly the alternative is regarded. Multiplying the weight by
the riting for each alternative and summing them yielded the
total benefit score. (Section IV of the cost-benefit report
describes the mathematics in more detail, and case 1 shows a
detailed application to an actual problem.) Figure 12 compares
the costs and benefits for cach of the three alternatives; the
last column shows the cost-~benefit ratio, an overall measure of
the quality of the alternative, which is calculated by dividing
the brnefit score by overall costs.

' Organizational impact was assigned the highest weight,
3.0, reflecting court policymakers' commitment to fundamental
change in court operations—more control from the top. Timeli-
ness and technical quality were assigned medium weights of
2.5. While recognizing the importance of these two items, pol-
icymakers felt they should not be accorded parity with organi-
zational impact. Accuracy's weight of 2.0 was a casualty of
having to choose from a limited number of points, 10.0. The
weight does not mean that accuracy of information is not impor-
tant; it is essential to the operations of the court. It is
simply that the other benefits carried higher priorities.
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Figure 11: COMPARISON OF BENEFITS FOR THE THREE ALTERNATIVES

Organizational Technical Overal | Benefit
Timel iness Accuracy impact Quality Score
Alternatives 2.5 2.0 3.0 2.5
7 9 8 7
te  Full computer support
from the University 17.5 18.0 24,0 17.5 77.0
of Sequoia
8 9 8 9
2. Minicomputer network,
connected to univer- 20,0 18.0 24,0 22,5 84.5
sity computer
6 7 6 5
3. Continuation of )
manual practices 15.0 14,0 18.0 1245 59,5

N

Welghts are shown directiy

below benefit categoriesc
They total o 10.0.

Going from 1 to 10, the
ratings are given just above
the benefit scores. The
overall score is obtained by
adding the court alternative
benef It scores together.
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Figure 12: COMPARISON OF COSTS AND BENEFITS WITH NUMERIC BENEFIT RATINGS

Benef It

8 year costs Cost-benefit
($000,0001's) scores ratio ;
. ;
1¢ Full computer support
from university $173.1 77.0 44,5
2. Minicomputer network $173.8 84.5 48.6
3. Manual system $171.3 59.5 34.7 A
37
t ) ° i
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As with the earlier benefits assessment, the two com~
puter alternatives were rated even as to accuracy and organiza-
tional impact. The two benefits were rated at 8 and 9 respec-
tively, high scores in a scale of 1 to 10. The two
alternatives were given different mar-s for the other two bene-
fits. The minicomputer alternative Z was rated higher as to
timeliness, 8 versus 7, again principally because of the poten-
tial respcnse time problem with direct connection to the uni-
versity computer. Alternative 2 scored two points higher as to
technical quality, 9 versus 7. This rating is interesting. In
the prior assessment the level of technical quality was de-
scribed as a matter of style; for better or worse, rating with
numbers forces a choice. With an overall score of 84.5, the
minicomputer alternative was rated highest, followed by the
other computer alternative with a 77.0. The manual system al-
ternative 3, with lower scores across the board, was rated low-
est with a score ¢f 59.5.

Because the costs were closely spaced, the cost-benefit
scores for the three alternatives correspoad closely to the
benefit scores, with alternative 2 at 48.6 the leader, alterna-
tive 1 at 44.5 in second place, and alternative 3 at 34.7, far
behind the two automation alternatives. Like the previous
evaluation, this one pointed to the minicomputer system as the
best of the alternatives.
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Index

A

administrative office 10, 11, 13, 14, 18, 22-24, 41, 85, 86,
88, 93, 101, 107, 140, 142-144, 146, 153 162

analytical techniques iii, 4

appellate court 2, 115, 140, 142

assessment(s) 2, 3, 79, 139, 165 .

automated (system) iii, 1, 4, 5, 11-22, 25, 28-30, 35-38, 40,
41, 49, 52, 54, 56, 57, 62, 70, 73, 79, 85, 100, 101,
115-117, 131, 147, 161, 162

B

BASIC 103 i

batch entry 30-32, 99

batch file update-—see file update

batch input 28

batch output 28-32

batch processing 27

batch report“generation——see report generation
batch report production 31, 32

benefit rating 110, 112

C

calendar (calendaring ) 21, 25, 32, 34, 36, 45, 47, 54, 144

caseload(s) 1, 10, 18, 31, 56, 79, 85, 116, 117, 119, 131, 135,
140, 142, 145, 147, 150, 153

case reporting system 121, 131, 138

case tracking system 140, 142

CCH-—see Computerized Criminal History

CDS--see Comprehensive Data Systems

centralized processing 18, 28, 30, 41

central processing unit 23

chief justice 11, 12, 14, 103, 116, 139, 140, 145-147

city court 140

clerk(s) 11, 14, 15, 18, 22, 24, 44, 45, 47, 49, 63, 85, 91,
100, 115, 117, 119, 142, 144-146

COEOL 103 —

composite benefits 63 ;

composite costs 18, 19, 40, 49

Comprehensive Data Systems 1, 2

Computerized Criminal History 1, 2, 3
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computer system 10, 12, 17, 23-27, 29, 79, 86, 87, 98, 100, 101
105, 108, 139, 150, 153 162 :

cost avoidance 16, 73

cost-benefit ratio--see ratio

cost displacement 16

cost parameters 45-47, 49

cost prOJectlon 37, 40, 45, 46, 73, 119

cost savings 5, 16, 18-20, 38, 52, 54, 57, 63, 66, 70, 72-74,
101, 131, 133, 150

county court 82, 139

court(s) environment iii, 9, 11, 17, 38

court information system 85, 88, 99, 108, 142, 162

court system 4, 9-12, 20, 22 56, 62, 73, 82, 85, 89, 93, 115,
137-140

criminal court 2

of

D

data elemevcs 1, 3 ‘

data entry 24—26 29, 30, 34, 43))86 88, 99-101, 138, 155, 156,
162, 163

data files 26

data processing costs 18, 40, 49, 89, 119, 151

decentralized processing 18, 44

deliverables 3

Department of Defense 82

disadvantage 62

"disbenefit"--see disadvantage

display/keyset termianal--see display terminal

display terminal 17, 22, 26, 30, 31 88, 98, 103, 117, 119, 144~
146, 153, 155, 156

disposition 86, 142

distributed network 25, 28

distributed processing 13, 25-27

district court 18, 82, 115-117, 119, 121, 124, 127, 131 138-
140, 142, 144, 145, 147, 162

district processing 28

docket (docketing) 22, 25, 45 47, 54, 81, 85, 86, 108, 109,
115, 142, 144

documentation 2, 15, 18, 19, 21, 34, 43.

double counting 54, 57

downtine figures 105

"dumb" terminal 24

F

family court 82

file update 17, 24, 25, 30-32, 117 119
filings 23, 46, 47;‘82, 85, 86, 99, 131, 142
flexible disk units 88
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"floppys'--see flexible disk units
functional/operational requirements 4, 11-13, 103

funding 1, 4, 11, 12, 14, 20, 43, 71, 72, 89, 108, 109, 112,

137, 1¢8
H ;
hardware 15, 18, 27, 41, 52, 103, 105, 107-109, 161
housekeeping 86 ‘

I

indexes (indexing) 25, 36, 45, 47, 54
information transfer 3

in-house 27, 28, 32, 33, 34, 43, 56
Institute for Judicial Administration 1
intelligent terminal 25-27

J
JPC--see judicial planning committee

judge(s) &, 10, 11, 14, 22, 63, 82, 101, 131, 133, 140, 142

judicial branch 11
judicial council 11, 13, 14, 103

judicial department 115-117, 119, 121, 131, 133, 135, 138

judicial district 22, 24-26, 28, 30, 31, 35, 41, 44, 119
judicial information system 1-3, 32, 33, 35

judicial planning committee 89

juvenile court 2, 140, 142

K
key-disk (diskette) 26, 93
keyset terminal--see display terminal

L

Law Enforcement Assistance Administration 1, 3, 89, 107,
LEAA——see Law Enforcement Aqs1stance Administration
lease 17, 26-28, 41, 81, 88 93, 107, 112, 145, 146
lease versus purchase 146 ’ c
lease-with“option-to-purchase 26-28

legislators 11, 14, 85, 142

linear regression 150

local batch entry-—see batch entry i
local batch output--see batch output

local on~line entry--see on-line entry

local on-line output--see on-line output

M.
magnetic tape 25, 116, 117, 119
management information iii

management systems 1ii =
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manual (systems) iii, 1, 4, 5, 11, 15, 16, 18-21, 29, 36-38, 40,
49, 52, 54, 56, 57, 62, 74, 79, 85, 100, 101, 115-117, 131,
133, 146, 147, 150, 153, 161, 162, 165

minicomputer 13, 24-27, 71, 72, 88, 145, 146, 156, 163

Missouri 2

model 63

module(s) 22, 34, 35, 145

municipal court 139-140

v ‘

National Center for State Courts 1, 3
NCIC 2 ‘
NCSC~~see National Center for State Courts

0] o .

OBTS--see Offender-Based Transaction Statistics

Offender-Based Transaction Statistics 1-3

off-line printing 31

on-line data entry--see data entry

on-line entry 30-32

on-line file update--see file update

on-line input 28, 29

on-line output 31, 32

operational requirements--see functional/operational
requirements

operational support 1, 25, 32, 34, 36, 79

Oregon 2

output creation 31

output production 31, 32

P

performance projection 37

pilot-site 147 o
pilot-site-versus—phased-implementation 146
pilot-versus—-incremented implementation 146

planners 11, 14

political considerations 4, 11, 20, 72

present value 70-72, 79, 115, 135, 137

probate court 82

procurement 17, 27, 52, 79, 82, 85, 93, 121, 124, 127 ',
PROMIS--see Prosecutor's Management Information System
Prosecutor's Management Information System 3, 31, 34
prototype model 2 \ .
purchase 17, 26-28, 41, 81, 88, 93, 108} 112, 145, 146-
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Q

quantifiagble benefits 19, 20, 52, 54, 56-58, 63, 64, 66, 69, 70
72, 79, 115, 131, 133, 135

query/response 24, 43, 163

R

ratio 39, 40, 64, 66, 68,.109, 110, 112, 137, 165
recordkeeping/reporting procedures 10

remote batch entry--see batch entry

remote batch output--see hatch output

remote batch terminal 26, 31

_remote job entry station 103

remote on-line entry--see on-line entry
remote on-line output--see on-line output
remote report printout 24

RPG 103

report generation 24, 26, 117, 119
requirements analysis 16, 21, 34, 116
retrieval 34, 88 g

] -

sampling 86 -

SEARCH Group, Inc. 1

'service bureau 26-28, 41

SJIS--see State Judicial Information System

SJIS State of the Art Report, 1978 3 . )

State court administrative office (administrator)--see
administrative office

State Judicial Information System 1-3

 summary inputs 22

Summary outputs--see summary statistics

summa;g statistics (report) 18, 22, 25, 29, 34, 35, 115, 142,
1

Supreme court 72, 74, 82, 85, 103, 115

system life span 4, 5, 12, 17-20, 22, 23, 26, 27, 36-38, 40, 41,
47, 52, 63, 66, 70-73 '

system selection 4, 24, 37

T

tear-offs 86, 99

technical assistance 3

technology transfer 3

time-sharing 27, 153 :

tria%sgourt 1, 13, 14, 24-26, 30, 32, 36, 79, 82, 100, 116, 117,

175

el



U

unquantifiable benefitg 19, 52, 54, 57, 58, 62, 63, 66, 70, 72,

131, 133, 135, 138
updating 34

user costs 18, 40, 43, 49, 89, 100, 119, 121, 124, 131,

\'
vendor representatives 93, 92-100
video terminal-~gee display ierminal

W

weighted benefits 19, 58, 63, 66

weighted caseload 79, 139, 144, 147, 150, 158
weighted filings 47

weighted summation 58, 60, 62, 68
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