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INTRODUCTION

This is an account of a new body of knowledge in the
field of public administration and automation. The rela-
tionship of computers and public administration is presented
as part of the historic evolution of public administraticen

and particularly as a part of the scientific management

phase. Certain ideas about computers are questioned, and
present evolutionary stages of computer uses in public
service are presented.

The electronic data processing system is defined in
man/machine terms. The machine enviromment is functionally
described by the hardware classification of input, processing,
and output. The software elements of languages and programs
are explained, and the present techniques of system develop-
ment are presented and criticized. The purpose 1s to present
the EDP environment without the usual associated mystery.

While computers have an influence upon normative and
behavioral aspects of the administration of the public
programs, the most direct and potentially significant results
relate to the execution or operation of public systems. In
almost every povernmental program, automation can probably
perform the present manual duties of the administrator and
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his staff. Automated control devices are explained as the
first step to total system development. Also, automation of
an entire organization as well as a method of continual
improvement of the system is described. Usually, the fully
automated organization will be impossible to achieve, but it
represents an organizational goal.

A brief description of the present state of computer
techniques in political science is presented, along with
types of applications in Federal, state, and local govern-
ment.

Finally, a prospectus of organizational needs and
directions is proposed, to improve the knowledge level and
use of computers in public administration for the immediate
future.

Common terminology usage is followed. For example,
the words "data" and "information" which have different
definitions are currently being used interchangeably.
Computers are referred to anthropomorphically in most
literature. Both of these practices are followed in this
presentation.

The appendix includes explanatory and technical
material. The latter information is composed mainly of applied
research-and-development reports of Project SPUR, Department
of Housing and Urban Development, Region V. These case
studies are operational evidence of the validity of adminis-

trative cybernetics and the total-automation concept.
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This material, as is customary, cannot be used
without the permission of the author. In addition, the
permission of the Regional Administrator, United States
Department of Housing and Urban Development, Region V, Fort
Worth, Texas must also be obtained since confidential agency

informatiocn is included.
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AN EDP APPROACH IN PUBLIC ADMINISTRATION
CHAPTER I
THE RELATIONSHIP OF COMPUTERS AND PUBLIC ADMINISTRATION

The importance of automation in governmental opera-
tions is evidenced by the amount of expenditure for this
purpose by the Federal government alone. During fiscal year
196l the United States government spent approximately
$1.1 billion on computer technology.>

A computer 1s a device that can receive, process,
and produce Information according to plan. While the
contribution of this equipment 1is generally acknowledged,
its relationship to the field of public administration has
not been clearly drawn. Historically, automation is a
continuum of the evolution of public service. The placing
of administrative automation in its historic perspective,
the questioning of certain ideas about computers, and the
tracing of evolutlonary stages of present applications can
contribute to a better understanding of this relationship.

A brief examination of the historical development of public

ly, s., General Services Administration, The
Government -Wide ADP Sharing Exchange Program, April 1965,
p. 2.
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administration in the United States will serve to place this

recent development in perspective.

The Evolution of Public Administration

Administrative history may be divided into the
Federalist, the Democratic, the Moral Reform, and the Scien-
tific Management periods.Z

The competence, lmpartiality, and integriﬁy of the
administration of the Federalists are a credit to the fathers 
of the Republic. The Democratic period sacrificed some of
this quality for the benefit of the spolilsmen. The revolt
against this patronage during the Moral Reform period
resulted in a restoration of efficiency as a goal of public
service, and it became a precursor of the Scientific Manage-
ment period.>

The problem of quality was compounded by an increase
In quantity and complexity of public problems in the
twentieth century. The scientifilec techniques of Frederick
Taylor and other ploneers in industrilal management were
adopted by the progressive public servants.u Early efforts
were made to lmprove the quality of structure and procedurs.

Congress supported this trend by legislation creating the

2Leonard D. White, Introduction to the Study of
Public Administration (L4th ed.; New York: Macmillan Co.,

1955), p. 13.

31b1d., pp. 1L4-23.

b1pia., p. 20.
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Bureau of Efficiency (1913-1933) as well as the Budget and
Accounting Act (1921)eS

The impact of emergencies brought further tests of
the capacity of administration.6 The remedies of depression
were without precedence and required experimentation resulting
in a multiplicity of agencies.7 These agencles were ofﬁen
reorganized into quasi-departments like the Federal Security
Agency and the Housing Home Finance Agency.8 Although both
of these examples have achieved full departmentai status,
the fact remains that rearrangement does not necessarily
result In great improvement in administration. World War II,.
as another emergency, brought further expansion of the
Federal effort.9 The over-all efficiency of the adminis-
trative effort was not materially increased. Problems of
quantity and quality of public service have faced not only
Federal but also state and local officials down to the
present.

The computer, as a solver of these problems, has
found its place in the Scientific Management period. It has

Increased effectiveness and productivity in government

SPritz Morstein Marx (ed.), Elements of Public
Administration (2d ed.; Englewood C1liffs, N, J.: Prentice-
Hall, Inc., 1959), p. 20.

5;2;9., p. 21.
TIpbid., p. 81l.
81bi1d., p. 177.
?;g;g., p. 21.
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operations.lo Nevertheless, no general sub-body of knowledge
about automation has been available to the public adminis--

trator.

Questionable Ideas About Computers

An explanation o this neglect lies in the failure
of people, generally, to accept automation as.being favorable
to society. In addition, this expensive but highly productive

tool has not been properly ldentified.

Computers and Society
Automation 1is the implementing of processes by
automatlic means, both self-operating and self-controlling.11
Like the Industrilal Revolution, of which it 1s either an
evolutionary part or a higher order of development, automation
is feared by many. Part of this feeling may be traced to
fictional misinformation about machine subjugation of man, a
concept which is fundamentally irrational. Even monarchical
or oligarchical use of highly sophisticated machines for
domination of soclety is not likely; it can be argued that a
great deal of freedom is required to produce and maintain the

environment of inventiveness necessary for this sophistica-

tion.

10y, S., Congress, Senate, Committee on Government
Operations, Report to the President on the Management of
Automatic Data Processing in the Federal Government, 89th
Cong., 1lst Sess., 1965, Sen. Doc. 15, p. 1ii.

lly, S., Bureau of the Budget, Automatic Data
Processing Glossary, 1962, p. L.
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It is possible that democracy's greatest ally could
be automation. As Dewey puts it, "When the machine age has._
thus perfected its machinery it will be a means of 1life, not
its despotic master. Democracy will come into 1ts own, for
democracy is a name for a life of free and enriching
communion. "12

Another fear is that unemployment will result from
the use of the computer. Vast unemployment resulting from
automation has not materialized. According to Simon, any
"undesirable transient effects of automation" seem to come
from poor handling of the change°13 Autometion not only
increasss the ability to produce quantitatively; it also
allows resources to be devoted to research tasks, thus
resulting in more and more employment.

Certain misconceptions about computer systems are
commonly held. Some prevalent misinformation holds that
computer results are disappointing and cost more than they
are worth and that computers do routine work and have no

bearing on the entire organization. Such conclusions have

1270hn Dewey, The Public and Its Problems (New
York: Henry Holt & Co., 1927), p. 18L.

There is growing evidence that the effect of auto-
mation will be generally favorable to society dndito ..
employment. A review of this evidence can be found in The
Automation Hysteria by George Terborgh (Washington, D. C.:
Machinery and Allied Products Institute, 1965).

l3Herbert A. Simon, The New Science of Management
Decision (New York: Harper % Row, 1960), p. 30.
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been Investigated and found to be groundless.lu

Definition and Analogy

Misinformation is extensive but nowhere 1s it more
fundamental than in definition. To many the computer by
definition is limited to the use of certain disciplines of
technical orientation.

The word "computers" is a misnomer. The implication
is that such machines deal only with numbers. As symbol
manipulators of words they become, in fact, electronic data
processing systems. Seldom, if ever, are the differences
between the two clearly drawn in public administration.

Most often computers are relegated to the scientific/
engineering areas and only to those administrative tasks
that have quantitative output requirements.

There 1s a further tendency for persons associated
with computers to fail to communicate with non-assoclates.
Many such data processors are more interested in pursuing a
professional standing for their emerging vocation than in
securing the understanding of management.l5 This concen-
tration of emphasis on particular disciplines or specialties
has alienated the public executive from the computer environ-

ment .

The use of inadequate analogy in describing computers

1iM,. Valliant Higginson, Managing with EDP: A Look
at the State of thc Art (New York: American Management
Ass,, 1965), p. 31.

151b1d., p. 25.
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has led to further misunderstanding. Computers are.often
called "giant brains." The anatomical analogy is misleading.

A computer is not a brain; however, a brain may be composed

of extensive hierarchies of com.puters.l6 Perhaps a computer
system of the future may be properly described as a "brain."
The development of heuristic systems of a general problem
nature is progressing.17 At present a better anatomical
analogy to describe a computer would be the term "ganglion."

In interaction with computers man is the "brain," but computers
can be manipulators of information or "ganglia."

Furthermore, computers cannot operate in isolation

from man. The correct definition of the computer must
include consideration of mant's interaction with it. The
man/machine compromise has been recognized; however, greater
efforts have been devoted to the machine aspects.18 The
first efforts to instruct or program a computer were tedious
in comparison with the speed and ease with which the plan or

program was executed by the machine. These difficult human

16Saul B. Sells, Psychology and the Automation of
Information Processing Systems: Use of Computers in
Psychology Behavior (Fort Worth, Texas: Texas Christlan
University, 196L), pp. 61-62.

ewel] aw, an mon A General Problem
17Newe1l, Shaw, and Simon, " 1 Probl
Solving Program for a Computer," Computers and Automation,
VIII (July, 1959)’ ppo 10“’17'

18y, S., Congress, House, Committee on Post Office
and Civil Service, Use of Electronic Data Processing in the
Federal Government, 88th Cong., 1st Sess., 1963, H.R. Doc.

858, p. 23.
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efforts were tolerated because the cost of machine time
often exceeded the cost of human time. Oncé the machine
was programmed, it performed with speed and accuracy and
without prejudice and fatigue regardless of repetition. As
the speed and capacity of computers have increased, the cost
per operation has decreased. The result has been that
attention can now be directed to making the interaction of
man and machine less complicated. The man/machine compro-
mise should be unbalanced in favor of man.

The misconception that the computer is an expensive
office machine with which it is difficult to interact has
led to a static rather than a dynamic view of com.putersa19
This mistaken view, coupled with the other misinformation,

has left the public administrator uninformed or confused.

Bvolutionary Stages of Present Applications

Fortunately, there is improvement in this situation.
The importance of management to the computer environment,
and the importance of computer capabilities to management,

are now being recognizedozo

Computer applications usually arise out of the
complexity or volume of variables and invariables in a
problem. Since the cost of these techniques is considerable,

feasibility studies of early applications were based on the

19Higginson, op. cit., p. 28.
201b1d., p. 100.
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anticipated savings over manual methods.2! This led to
selection of applications for computer use on an ad hoc
rather than on a total or integrated basis. The first
phase, ad hoc administration of computer applications, was
micro, or narrow in scope, rather than macro, or broad in
scope. The manual methods usually supplanted were clerical.
As a clerk, a computer can produce a deluge of simple tabu-
lated reports for human decision-makers. Management desired
to be concerned not with a flood of data but only with the
exceptions.

The phase that brought about management by exception
is the preventive administrative phase. The term "preventive
administration" has been associated with regulatory agenciesu22
Its meaning here is different and is similar to the preven-
tive medicine concept. It is a system of reporting and
treating isolated cases in order to avoid the irrationality
of an epidemic. During this stage the use of the increased
capability of the computer often leads to a total or inte-
grated macro concept by means of production control devices.

The last phase is labeled predictive administration,
a method which computer technology will make avallable to
future public executives. There is already ample reason to

anticipate that high-fidelity information and improved

2ly.s., Bureau of the Budget, Bulletin 60-6,
"Studies Preceding the Acquisition of Equipment," 1960.

2%yhite, op. cit., p. 510.
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rational techniques will permit the prediction of conse-
quences of public policy to such an extent that the primary
administrative effort will be focused on programming or

planning new policies.

Summary
Computers are related to public administration as
part of the evolving Scientific Management period. The lack
of acceptance of computers throughout the public establishment
is caused in part by misconceptions about computers. This
situation is changing as increased utilization results in

progress from ad hoc to predictive applications.



CHAPTER II
AN ELECTRONIC DATA PROCESSING SYSTEM

The purpose of this chapter 1s not to explain the
electronic operations of an EDP éystem, but rather to present

an orderly description of the basic units and their functioms-
in such a manner as to diSpel any mystery about such systems.
An EDP system could be explained first by considering its
application; yet, such an approach would be too broad. If
a problem can be defined and the required resource employed,
then the problem can be solved.

To begin such a task, there is a need to define basic
terminology. The basic elements in both the machine and man
portions of the relationship should be identified. The
present method of application development should also be
examined. EDP systems are usually divided into "hardware, "
which pertains to the machine elements or units, and "soft-
ware," which includes the human elements or the instruc-

tional devices; manipulative programs, and the like.

Baslc Terminology

There are two basic types of computers: digital and
analog. Data processing 1s associated with the digital.
11
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The digital computer, as its name implies, is a counting
machine; it receives and manipulates numerical data, and
can produce output made up of alphabetic and numerical
characters. The analog computer, as its name implies,
represents variables through physical analogies. Of the two,
the digital is more common. The slide rule is a simple
analog computer; the abacus is a simple digital computer.

The word "system" is often used in the rational
approach to administration. In this discussion of electronic
data processing systems, a system is an organized collection

of parts united by a regulated interaction.t

Hardware
Input

The parts of the machine system of a computer may be
divided into input, processing, and output. The input
portion of the computer usually consists of a machine which
converts punched holes in cards to electronic impulses that
can be machine interpreted. This input unit is called a card
reader.

The use of eighty-column cards is almost standard,
as i1s the rectangular punch through which the machine
recelves the electronic signal. Most data are deliberately

created by key punching, an action performed on a Printing

1Glossary of Data Processing and Communications
Terms (24 ed.; Wellesley Hills, Massachusetts: Honeywell,
Inc., 1965), p. 63.
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Card Punch. Using a keyboard, the operator electrically
produces a punched hole and prints the character of the
punch in any of the eighty columns. The validity of the
operation can be checked by a similar machine called a
Verifier. The results of these two operations are data that
are almost error free. There are a multitude of other
mechanical and electronic ways to punch cards, including the
use of the computer itself. The input device described as
a card reader is usually associated in one unit with a
punching device. 1In addition to punched cards, other media
can be used, such as magnetic tape, paper tape, magnetic ink
characters, optical character sensing, etc. The basic

machine input unit is usually the card reader/punch.

Processing
After the data are converted into electronic signals,
the processing or handling of data begins. It consiste of
storing and retrieving data, controlling the valldity of the
data, manipulating data loglcally or arithmetically, as well
as performing the desired operation upon.the data. All of
this is carrled out in a unit known as a processing unit.

Data Storage and Retrieval

Storage of data refers to the placing of given
electronic signals for letters or numbers in identified
locatlions in the system. These locations or electronic
"pigeon holes" in the processing unit are called core storage.

The number of individual letters or numbers that can be
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stored are commonly measured by the thousand or "kilo." The
core-storage capacity of the computer is designated by the
abbreviation K. A processing unit having a capacity of
eight thousand storage locations would be called an 8K
computer. Other storage devices can be connected either
directly or indirectly with the central processing unit.
The most common direct or in-line types are the sequential
and random access. The sequential are magnetic tape units,
which operate like a tape recorder. To use a musical
analogy, data, like notes, can be scanned in the same
sequence in which they were recorded. On the other hand,
the random access unit is 1like a juke box. The data are
stored on disks that are arranged vertically. The random
access unit can recover a particular item or group of charac-
ters from any part of any disk.

Each possible location for a single character is
numbered. This number is called the address. By referring
to this address it is possible to place a character at a
given spot or to recover a character stored there; however,
it is much easier to tag or label the address of each
individual or group of characters and refer to them only by
this name. The computer, if properly instructed, can locate
the label, the label address, and then the data. Data
retrieval is thus possible on an anthropocentric basis. The
elapsed time or access time to recover data in this manner

can be measured in billionths of a second. The administrator-
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user should be concerned with the validity, security, and
accessibility of the data rather than with the electronic

mechanics of storage and retrieval.

Control of Data

While the processing unit provides basic storage,
it also controls data as it 1is processed. This checking
process is automatic in some instances. For example, the
hardware is constantly checking the validity of the signals
which it is handling to ensure that no change occurs. One
such check 1s called bit parity. This 1s one of the reasons
why high fidelity data is a characteristic of the system.
Most computers also have a marginal check. This is an
automatic control feature, a preventive maintenance check,
that locates defective units in the system. The computer
can also be instructed to double check any item, but the
most important control feature of this nature is its capa-
bility of controlling its own operations. Once correctly
instructed, the computer follows the plan of the user with

speed and accuracy and without fatigue or prejudice.

Manipulation of Data

With high fidelity control the computer handles the
data as required. Basically, three functions are executed
by the processing unit. The first is the arithmetic and
logical function. The machine is capable through proper

instructions of adding, subtracting, multiplying, and dividing.
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It can also perform a function based on a condition. For
example, 1f two groups of characters are equal, certain
operations or sequences could be performed. If other condi-
tions are tested, then other operations or sequences could
be involved, etc.

Secondly, the data in the same form in which they
were introduced, or with alterations resulting from arith-
ﬁetic or logical manipulation, can be transferred or moved
from one designated area to another designated area. Finally,
the operation of all parts of the hardware system function
is designated by the user. These operational functions
include starting, stopping, input/output operations, etc.

The processing unit is;, therefore, the prime
apparatus of the system. It is here that the plan of the
user 1s executed upon the data. The interrelation of these
functions gives the user a highly potent information system.

The future of manipulation of data is in the heuristic
area. Simon envisions EDP systems capable of judging their
own performance, recognizing errors;, and making necessary

adjustments,2

OQutput
The principal output unit of a computer system is
the printer. This device 1s basically mechanical and

usually prints at a rate ranging from 40O to 1,200 lines a

°Simon, op. cit., p. 25.
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minute. Another standard output is the punched card. This
can be produced by the reader/punch unit, as mentioned above.
The punched cards produced by the computer have holes only,
which are not interpreted into print. 1If it is necessary
for humans to read the cards, they can be interpreted by a
separate device, which prints on the card, or on a separate
listing, the characters which the punched holes represent.
Some keypunching devices can perform this same function.
The speed and accuracy with which the computer punches cards
makes it an unrivaled source of this type of output. Since
the printer and the card reader/punch are in separate units,
it 1s possible for most basic computer systems to print and
punch essentially at the same time. In addition to these
basic output media, additional equipment can produce mag-
netic tape, paper tape, cathode ray images, and drawings or
maps.

Some devices have both input and output capabilities.,
Console typewriters and other terminal units can communicate
directly with a computer system. Both input/output devices
as well as individual output units can be used at a distance
from the basic computer system. The use of normal and
special telephonic systems allows for teleprocessing of
data.

The speed of the processing unit often exceeds that
of the input/output devices. Optical scanning of data could

Increase the input speed of future systems, and photo-chemlcal
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printing techniques will possibly operate at 6,000 lines per
minute. The future of this method as a printer of computer

output should be outstandingo3

Software

Software 1s a collective name for the devices that
instruct the computer. The various units of the computer
are controlled by electronic signals, which are initiated by
certain symbols coded into some input media. The collection
of these symbols are called machine language. This vocabulary
is designed for the convenience of the mechanism rather than
that of man, the user. 1In fact, to use these symbols in the
sequence required 1s very tediousglL

In order for man to use the apparatus more readily,
intermediate langusges which are easier for man have been
developed. These devices generate anthropocentric codes
into apparatocentric codes. Some have a one-code-for-one-
function relationship; these are called assembly programs,
Others are capable of translating one anthropocentric code
into several machine functions; these are compilers. 1In
both assembly programs and compilers the entire problem must

be stated in exact detail before the computer will respond

3Edward F. R. Hearle and Raymond J. Mason, The Rand
Corp., A Data Processing System for State and Local Govern-
ments (Englewood CIIffs, New Jjersey: Prentice-Hall, Inc.,

1965), p. b.

uBert F. Green, Jr., Digital Computers in Research:
An Introduction for Behavioral and Social Scientists (New
York: MeGraw-Hill, Inc., 1963), p. 75.
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properly. There are other language methods, but the compiler
is the most common. Regardless of the method used, the pri-
mary unit of the software package is the language program.

A language 1s, therefore, a general problem form.
The products of its utilization are the specific "machine
language" instructions presented to the computer for substan-
tive outputs. These plans of instruction are programs. The
elements of the program relate to the machine unit functions
and are arranged in groups or routines. Such arrangement
allows for repetition of routines without a redundancy of
instructions. The total collection of programs, together

with the language device, make up the software package.

System Development

Since the cost of machine and man hours is consid-
erable, adequate preparation is needed to avoid waste. This
preparation is called systems development, or "systems." It
is a rational development of computer programs to produce
certain defined output. Present systems techniques are
somewhat inefficient. At the point of translation from a
human problem to a machine problem there are many chances
for error. The administrator cannot usually translate his
problem directly to the computer because of the difficulty
of using present languages. Since he must allow systems
personnel to translate his plan to the machine, there 1s
danger of professional or transcription error. All through

the process the input, processing, and output Instructions
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are jumbled at the caprice of the systems personnel. The
development of a software system should be deductive in
methodology. It usually includes a feasibility study,

systems analysis, programming, and testing.

Feasibility Study

Feasibility studies are becoming less important;
most people realize that application depends as much on
ingenuity as on resources. Anticipated savings were the
criteria for judgment of the results of many early systems.
Quite often savings did not materialize. Instead the
competence of the organization increased. Some feasibility
studies have had the detrimental effect of developing micro

rather than macro systems.

Systems Analysis

Systems analysis is sometimes completed concurrently
with the feasibility study. Regardless of when it is done,
it 1s a highly underestimated part of gsystems development.,5
Without proper definition the problem will never be solved.
This direction toward specific results is often lacking
because of the fallure of administrators to be involved.
Lacking this support, the systems analyst often has to include
inefficient, parasite routines in order to galn staff support

necessary for survival of the system.

5V. H. Goddard, "Three Steps to Systems Analysis,"
Journal of Data Management, II, No. 9" (Sept., 1964), p. 38.
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With the support of the administrator the systems
analyst can determine the criteria necessary to judge the
desired results. This criterion should not be cost primarily
but rather maximum results. Quite often the most results
can be cheaper than just automation of manual systems.
Automation of the entire process should be the goal. When
a particular process requires that man be used on a routine
basisg, such a process should be re-examined for the possi-
bility of using the computer. Practically any job can be
automated, if the job has been clearly defined.6

The deductive analysis proceeds by defining the end
results, then the intermediate results, and finally the
source data necessary to produce both. Source data can best
be obtained by automation. If the data is not in the form
of some input media, the computer can assist by producing
every variation of data that is expected. (It was necessary
to know these varlations before the problem could be defined.)
Those cards not reflecting the variation that actually does
occur should be destroyed. To automate source data ensures
high~fidelity results. The same source data should be used
by all levels of the organization.

This de novo type of definition i1s the preferred
method. Sometimes it 1is necessary to define an existing
system. This can be done by searching the regulations,

manuals, procedure guides, and job descriptions. But this

6Green, op. cit., p. 239.
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is not always productive. Interviews with key personnel are
helpful, provided the discussions follow a predetermined line
of questioning.

Systems people in an organization are usually limited
in number. This delays the development of a total system
and encourages the more routine applications. This situation
can be avoided by training personnel in each subsection of
the organization in basic systems analysis. Not only does
this give the resulting system the characteristic of being
a local product, but also the system analyst extends his
production through consultation rather than through opera-
tion. Such training sessions can include the historic back-
ground of scientific management and automation, present
systems techniques, and finally the analysis of some system
of the organization.

This should be done in narrative as well as graphic
form. Quite often it 1s necessary to teach the techniques
of flow-charting. A flow chart is a collection of graphic
symbols which show the interrelationship of each function or
unit of a proposed solution. (See general system flow chart
in Appendix II.) These symbols are connected by arrows which
indicate the flow from source document to results. When
completed, it 1s the skeletal framework of the processes and
resources to be employed. The complete systems presentation
should include a flow chart and a narrative analysis. The

latter should include exhibits of the source documents and
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output samples. Such documentation can save the professional

gsystem analysts weeks of work.

Programming

Once the problem has been defined, preferably de
novo, the interaction with the machine technology begins.
By using the analyst's report, the programmer writes the
instructions for the input, processing, and output functions
required. This ordered listing of the individual and groups
of instructions is called "coding." Once it i1s complete the
list is keypunched and verified. 1If the program was coded
in a language other than machine language, the next step is
to take the deck of cards (source deck) containing the
instructions and have them processed by the computer using
the language compiler, which changes them into machine code.
Some errors of omission or commission on the part of the

program can be determined by a diagnostic listing produced

at this time. The resolving of these errors is called
"debugging." When the program is essentially error free,
the deck of machiine codes (object deck) is ready for machine
operation with typical 1nput data.

The period of testing continues until every variable
condition has been tested. The program may be operated

parallel with any other similar system. During this time

documentation and training aids are finalized. The importance

of this process cannot be underestimated.
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Summary

These hardware and software elements should be
constantly developed into more efficient systems. The
greatest dysfunction of the technology is the absence of
enough persons who are knowledgeable in its use. This can
be enhanced by improving the languages, achieving better
functional division of the technology, and offering more
extensive training. With these improvements the full

ingenuity of the administrative-user could be utilized.



CHAPTER III
AUTOMATION AND ADMINISTRATION

Defining and understanding an EDP system is not
enough; application is necessary before any benefits accrue.
Administrative systems should be broad in scope. This total-
system concept can be achieved through a control technique
which includes planning, execution, and evaluating informa-
tion. Properly applied throughout an organization, such a
device becomes the basis for administrative automation.

The decision, as a unit of executive action, can be
based on factors other than the purely administrative.
Normative and behavioral responses may modify the executive
action; however, the computer techniques presented here are

focused on the administrative applications.

Control
The word "control" has been part of the literature

of public administration for some time. 1In the past it was

used in connection with authority or power. Mary Parker

Follett defined control as "power exercised as a means toward
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a specific end."t Leonard White indicated the reciprocal
nature of power and control when he stated that "power in a
democratic society requires control, and the greater the
power the more need for control."2 The power aspect of
authority and control has given way to the team concept. A
better word for control is "co-ordination."

What is control? Alex W. Rowe describes "57 varie-
ties" or connotations of the word.’ The problem of control
is hard to define, but it is based on high-fidelity informa-
tion.u The components of this information consist of
measurement data about things and time. This measurement is
organized into a plan, its execution, and an evaluation. In
this relationship time and things have a dissimilarity. One
is usually the constant and the other is the variable, 1In a
budget the time (fiscal year) is constant, but the thing
(money) is variable. In a production control problem the
thing (product) is constant and the time (production time)
is variable. The things may be money, materilals, or the
actions of men. Time measures the occurrence of an event or

the exlstence of a condition.

1"Dynamic Administration," The Collected Papers of
Mary Parker Follett, ed. Henry C. Metcalf and L. Urwick (New
York: Harper & Bros., 1942), p. 99.

2White, op. cit., p. 49S.

3Donaid a. Malcolm, Alan J. Rowe, and Lorimer F,
McConnel, Management Control Systems (New York: John Wiley
& Sons, Inc., 1960), p. 32.

broid., p. 13.
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The most common control situation in public adminis-
tration is the budgetary process. The budget itself is a
plan for spending. Actual expenditures are made; evaluation
is then accomplished by comparing these actual amounts to
the budget. Thus the control cycle begins anew. Common
flow-charting is often hard pressed to show a control situa-
tion because flow charts are linear, and the cyclic control
situation 1s best portrayed by a circle.

Measurement data implies standards, which may be
based on quality or quantity. Control programs concern both
types of standards. The usual budget is a quantity device;
however, the first Hoover Commission recommended a quality
standard by advocating a "performance" budget. This type of
budget is based on goal accomplishments rather than on line
item expendituresn5

How is such quality achieved? One way is through
deductive problem solving. Starting with the desired
results, each sub-problem is solved to make the maximum
contribution to the larger problem by using & minimum of
resources. Quality 1s, therefore, more of a matter of
definition. Measurement of even qualitative standards is
usually in terms of some quantity.

Computers are ideal for solving this dilemma since

computer programs are deductive, rational definitions. The

5"Summary of Reports of the Hoover Commission,"
Public Administration Review, IX (Spring, 19L9), p. 77.
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constant environment of the computer allows for extreme
accuracy of guantity controls.

The organizational format of control can be expressed
as'a plan, an execution record, and an evaluation. The
planning proceeds deductively from results to resources
while the execution of the plan is inductive from resources
to results. Evaluation determines the validity of the plan.
The administrator may influence the value judgment, or help

define the goal, but he must produce the planned results.

Planning

There are two types of plans in public administra-
tion: the master or strategic plans, which set broad, distant
goals, and the program plans, which pertain to immediate
output. The public executive should be concerned with both,
but especially with the latter.

The computer has added to the techniques of planning.
The rationality of Frederick Taylor's planning efforts and
the graphic presentation of Henry Gantt's schedules in
industrial planning have been reinforced by PERT (Program
Evaluation Review Technigue) and by CPM (Critical Path
Method). Basically, both use the critical path, the longest
series of events from the beginning to the end of a project.6

The first step, again deductively, is the

6Gabriel N. Stilian and Others, PERT--A New
Management Planning and Control Technique (New York:
American Management Ass., 1962), pp. 19-20.
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identification of the results. Each sub-event is then
determined by its contribution to the next event. Just as
in budgeting, there is justification of each event based on
contribution to the next goal. The gquality of this contribu-
tion is often given a numerical value, but this approach is
not universal.! The best approach seems t0 be a definition
of the necessary quality of the contribution. There have
also been attempts to set a cost figure on each event; how-
ever, such calculations are often not consistent with current
accounting since an event may require the services of many
departments.s An event in PERT is a state or condition that
occurs but does not consume time; an activity is a task that
does take time.? The best control value given to each
activity is its elapsed time of accomplishment. In 1958 the
United States Navy used activity and time in its initial
PERT program for the Polaris Weapon System Developmentulo
Simply stated, each activity is identified and given a time
factor for its accomplishment. The series of events that
takes the longest time 1s the critical path. In other words,
the accomplishment of the project on time will depend on the
completion of each activity of this series on schedule.

Since an activity time may not be known, it is

T1bid., pp. 23-2l.

81p1d., p. 22.
9Ibid., p. 61.

101pi4., p. 22.
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possible to estimate this unknown factor mathematically.
Based on the knowledge and experience of the person, who
either must solve the problem or must have solved similar
problems, three estimates are made:

a. An optimistic time--the time which is required
if the task is performed without any problem.
This is an unrealistic situation and occurs in
only about one out of one hundred instances.

b. A most likely time--the time which, in all proba-
bility, will be required to complete the task,
considering the usual number of problems.

c. A pessimistic time-~-the opposite of the opti-
mistic estimate. A time when everything goes
wrong and all problems appear also occurs in

about one out of one hundred cases.11

Using these three estimates, the activity time can

be calculated by adding the optimistic time (a) to four
times the most likely time (b) to the pessimistic time (c¢)

and dividing the total by six (AT = 2% %b + ey 12

The activities that make up the entire project may

be arranged as a network, a horizontal outline of each task

1p14., p. b2.

12panie1 D. Roman, "The PERT System: An Appraisal
of Program Evaluation Revicw Technique," Readings in Organiza-
tion and Management, ed. Huxley Madeheim Edward M. Mazze,
and Charles S. Stein (New York: Holt, Rinehart & Winston,
Inc., 1963), p. 127.
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or event in relationship to other tasks or events.13 A
network could be drawn showing activities during the prepara-
tion of a meal. Several things are going on simultaneously
to achieve the objective. The time if takes to prepare the
slowest item will constitute the critical path. 1In order to
speed up the meal the production time of some phase of the
preparation of this item must be reduced. When this is done,
some other item's preparation may become the critical path.
It is easy to see that plans may have tg be changed. This

flexibility of a PERT plan allows constant evaluation during

execution in order to speed up production. This is programmed
or controlled change, not random adjustment. In a project
that has thousands of events a computer can be programmed to
give a constant indication of the critical path.

By using PERT or some modification, a total systems
plan can be developed. The problems are deductively defined.
The interrelation of the sub-parts is known, as are estimated

or actual time requirements for their accomplishment.

Execution
The plan tells when something must be done. The
process of executlon was considered in calculating activity
or task time; however, the significant fact is the actual
time of task completion. This information only has signifi.

cance 1if it is accurate and prompt.

13st1lian and Others, op. cit., p. 38.
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Source data automation can increase the validity of
such reporting. It is possible to use the same source docu-
ment for performing the required activity as well as for
reporting its completion. For example, a computer can be
programmed to punch a card which would produce an amortiza-
tion schedule if a loan officer approved a loan. By
submitting the card, not only will the computer produce the
amortization schedule, but it will also update its own
records indicating loan approval and amortization schedule
prepared on the current date. When the activity is not a
data=-processing task, then the completion of the task can be
anticipated by the computer and a reporting source document
prepared.

The best automated source documents do not require
any additional data. The performer should not have to
indicate any condition or time. While the computer does not
need it, the card may be signed for audit purposes.

If non-automated source documents are not used, then
vouchers, letters, etc., are used in a manual system. Such
a control system is hardly worth the effort. Each time a
human being transcribes information, the incidence of error
increases. When the same data goes from one level of an
organization through another, the number of opportunities
for errors is multiplied by the number of persons involved.
The fidelity of such data makes it almost worthless. Not

only should source data be automated at the lowest level,
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but from that point throughout the organization the same
data should be used in machine-language format.

Not only completion of an activity but also other
status conditions of the activity should be recorded. The
activity performer should have a machine-~language source
document that records any suspension or attrition of the task
as well as a current procession notice. 1In this way the
exact status of an activity can be recorded. These, like
the completion source document, can be prepared as a
by-product of data processing.

When cards are used for this purpose, no physical
control should be maintained by staff members from day to
day. It is much easier to throw all unused cards away and
allow the computer to produce new ones daily based on updated
information.

Finally, such source data cards should be so designed
that one card can contain all the necessary data to generate

the desired output and/or update the.execution record.

Bvaluation

Evaluation concerns the comparison of results with
plans. The task-completion information should be arranged
for easy comparison. This can be done by showing the actual
completion date in close proximity to the planned date. For
example, a bar-chart arrangement could be used with signifi-
cant dates comprising the bar. On the first line would be
the designation of the tasks or activities. The next line
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would have planned completion dates for each task, with the
actual completion date on the next line. If for any reason
the activity could not be completed, then the third line
would be blank and the suspense or attrition dates would be
on the fourth line. With such a system a visual evaluation
would give the status of each activity; however, such a
procedure would not be desirable. The best approach would
be preventive administration. The computer would be pro-
grammed to list those activities which are delinquent as far
as the planned or suspense dates are concerned. The com-
puter would also produce a list of activities that must be
completed on any particular day. This 1list could be made on
a basis of the activity performer and/or activity section.
Such control features would give work direction to operations
personnel.

Other levels of the organization could receive the
same data in a more functional format. A task audit of all
the various activities could be produced for the entire
workload. A task summary could show the total workload of
each section as well as an analysis of the anticipated over-
load on the current status basis. The critical-path activi-
ties only could be selected and reported. Armed with this
selective data, the administrator could balance his resources
with the workload requirement or use the data for justifica-
tion for additional resources.

Such a reporting system would best be designed as a
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cybernetic or "closed loop" system. Cybernetics is a field
of technology concerned with the feedback of information.

It deals with the theory of control and communication in the
animal or the machineolu A thermostat is a cybernetic device,
The temperature is regulated to a standard in a completely
automatic fashion.

The control of administrative information can utilize
this same principle. The performer of a task receives the
automated source data as well as other control information
pertaining specifically to his duties on a particular date.
As the activities are processed the proper status card is
selected. These cards are collected and submitted as input
to a computer program which updates its files and produces
various status, summary, audit, and prediction reports. At
the same time it punches the next day's source data and
prepares other source data for systems at other organiza-
tional levels in lieu of reports. The next day the new
source data cards are delivered to the activity performer,
thus closing the loop. 1In this manner, the entire system is
controlled by the computer, with the result of high-fidelity
information. (See Appendix II for a report and flow chart of

a closed loop, control system.)

1uGlossary of Data Processing and Communications
Terms (24 ed.; Wellesley Hills, Massachusetts: Honeywell,
Inc., 1965), p. 16.
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The Automated Administration

Such a control device is the basis of an automated
administration. In addition to time/activity information,
the public executlive needs to know the cost of personnel and
supply resources.

The personnel cost could be computed by having the
Input cards collected from individuals or sections at
specific time intervals and submitted for computer processing.
The number of cards for a given time period for a particular
task could be used to calculate the personnel cost for the
game period. The number of supplies or services used by a
section or individual over a given period of time could be
calculated as a cost relation of the unit of output. 1In
this manner the automated administrative system would have
not only a performance budget effect, but it also could
produce the standard line item budget.

Another by-product of such a system would be per-
sonnel accounting; each individual's time and attendance
vould be recorded for payroll preparation. The same source
data with a few additions would serve this purpose.

The advantages of such a system to all levels of
operation and administration would be many. The individual
would know that he wag getting full credit for his work and
that he was keeping his own record for leave and pay purposes.
He would be assured each day of receiving reliable work-

direction information. The line supervisor would know his
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exact workload and output for his section and for each
individual. The staff officer would have unit cost and work
measurement information for every type of analysis. The
service and supply unit could predict support requirements.
The administrator would have information to define and solve
problems as well as to answsr the inquiries of elected repre-
sentatives with dispatch and accuracy. All of this informa-
tion would be based on high-fidelity, automated, source data.

As previously stated, normative and behavioral
requirements may modify administrative decisions. Automated
administration could cause the reverse to occur.

Effective administration offers many political advan-~
tages. The political group with valid data has an advantage
over one without it. 1In the rational environment of automa-
tion there 1s less chance for political favoritism or other
unethical and politically debilitating practices on the part
of staff. The ability to predict program consequences gives
the politician an ability to avoid political pitfalls.

The behavioral modifications would concern a reloca-
tion of emphasis upon interaction. The frequency of inter-~
action within the organization would be reduced from man to
man in favor of man to machine. The informal, inter-
organizational group would be subject to more emphasis upon
co-ordination for productive purposes. Some interaction of
individuals and groups would even be eliminated. The focus

of interaction would increase not only in relation to machines
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but also in relation to the organizationt's service to the
public. The demand for the best possible source and evalua-
tion data will cause an increased emphasis on those behavioral

techniques which can achieve this end.

Summarz

The automation of administrative procedures can be
achieved by an evolution from control systems to all adminis-
trative functions. The automated administration does not
“eliminate the administrator but rather increases his compe-
tence regarding present problems, and at the same time it
allows him to define and solve new problems with the same

efficiency.



CHAPTER IV
AUTOMATION AND ORGANIZATION

It would seem logical to explain total organizational
automation before administrative automation. Such a procedure,
however, would not fit the average administrator!'s experience.
The public executive comes into an organization; he rarely
creates one. The first step, therefore, is the development of
an automated administration. This gives the executive an
idea of the present definition of the goals and the output.

The present system can be then judged as to its adequacy. If
the system i1s adequate or no change is possible, the adminis-
trator may proceed to automate each defined task to his control
system. (See Appendix III for a report regarding a total
system automation.) If changes are permitted and desirable,

a complete revision might be necessary.

In the automation of an organization the public admin-
istrator is faced with programming change in order to avoid
a dilettantish product. It 1s necessary for him to know about
automated organizations, their desirable characteristics, and
the research methods necessary to achieve them. Such under-

standing of research and development should include the types,
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stages, techniques, and general organization of these

units.

The Automated Organization

The completely automated organization is a machine.
Even though a computer possesses the capability of being the
integral nervous system of an automated organization, the
number of specific problems that can be automated to this
degree of perfection is at present restricted. In the man/
machine interaction man is still necessary, particularly in
the input/output relationship. Nevertheless, the higher the
degree of automation, the beﬁter the decisions.

One of the best illustrations of the automated
organization is an electric power system. Demand for power
begins at a single outlet. Power is immediately delivered,
but the specific demand helps the control computer to furnish
this power as well as predict future demands. The computer
adds up the power needs, calculates their delivery, and
activates the generator to outlet transmission‘systéms to
meet the demand instantly. If the demand was made by a timing
device, then the system could be sald to be completely auto-
mated. If the demand was made by a person turning a switch,
then man and machine are still interacting. This illustrates
the difficulty of developing completely automated systems;
yet, the history of industrialization indicates a steady

s

trend toward fully automated devices.
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Desirable Systems Characteristics

Anthropocentricism

Since the problems of public administration are
usually of a semi-automated nature, the man/machine relation-
ship must be considered. The critical point of interaction
is where the person who desires some given output uses the
machine. The relationship should be user centered or anthropo-
centric rather than machine centered or apparatocentric.
Regardless of the size of the user public, in good systems
the interaction must be easy for the user. In the example of
the power company &a person can bring the desirable electrical
outputs into existence by simply turning a switch.

All problems must be well defined if they are to ke
automated. Definition, by its very nature, implies the
setting of boundaries or restrictions., It is better if the
restrictions apply more to the machine than to the user. 1In
this way the interaction techniques are more easily learmed
and are more responsive to the ingenuity of the user.

Anthropocentricism is the prime criterion of any
system. The other qualities of flexibility, generality, and
simplicity help to emphasize this characteristic.

Flexibility
Flexibility pertains to the phenomenon of change.
An output is usually some desirable change. There are

programmed steps in a computer system to produce such output
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or external change.

A more difficult type of change faced by a manual or
automated organization is internal change. People and
organizations of people have a tendency to resist such
change. They, nevertheless, do change. The public systems
must identify those parts of their structure which are subject
to change and program for these internal occurrences in the
same manner that the system supports external change.
Governments face this through evolution or revolution. The
government created by the Constitution of the United States
is great not for its arbitrary rules but rather for its
ability to achieve internal change.

Computer systems can be designed to achieve a high
degree of flexibility by using heuristics. These techniques
involve routines which use trial and error and involve the
act of "learning" on the part of the computer. This allows
the computer to recognize conditions which indicate that =
change should be made. Then the computer can either execute
the desired change or notify the user through some programmed
diagnostic.

Not only should system changes be made with eass
internally and externally, but they should also be programmed

or orderly rather than made at random.

Generality
A good computer system should be macro in scope and

micro in detail. The design should be on the broadest
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possible basis, but the essential funccional unit showuld be
identified. By using a total or integrated system, many
unnecessary functions may be abolished. The essential units
can then receive the attention required.

Functional modularity also allows a broad spectrum
to suit individual requirements. These units can be improved
or substituted at will, thus changing the bvasic characver-
istics to meet specific needs. A good exampie of this process
is the functional modularity used in current automobile manu-
facturing. By using different components and "extras," the
manufacturer can produce hundreds of different modsls of the
same basic automobile to fit any individual taste. Automa.
tion in data preoeessing also can achieve output without
mass-produced sameness., This generality, based on functional
modularity, creates systems for men that are more creativs

and lesgs enslaving than current manual organizaticnal systems,

Simplicity

There are iWwo things that determine the degree of
sophistication of a system: the amount of mechanization as
well as the skill and size of the user-public. If machine
interacts with machine 6 then almost any degree of complexity
can be used. Complexity of machinery is possible even when
man is involved, if the user~public is skilled. The degree
of skill can 1imit the size of such a public. If it is
possible, the simplest system should be used in order to get

maximum utilization of the automation.
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This simplicity should manifest itself in the direct
relationship between input and output. The electric-power
system provides a good analogy again. When a man desires
light, ne flips an input switch that has a direct relation-
éﬁip with the output. Such a relationship is ideal in a
man/machine interaction. There has been a tendency in computer
software development to make things sophisticated when they
should be made simpler for maximum utilization.

The characteristics of anthropocentricism, flexi-
bility, generality, and simplicity will improve public systems
development ; however, the environment of change 1s as neces-

sary as these criteria.

Research and Development

Environment of Change

Some commercial organizations and government agencies
have recognized this need and have created separate research
units. Research and development (R%D) has moved like an
avalanche upon industry. Stanley and White report that
'expenditures for research and development exceeded $20 billion
in 1965 and should increase to $30 billion, or 4% of the
nation's income, in 1970.1 Sixty-five cents of each dollar

spent in industrlial research and development comes from the

lalexander 0. Stanley and K. K. White, Organizing
the R&D Function (New York: American Management Associa-
tion, Research Paper No. 72, 1965), pp. 16-17.
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Federal governmentg2 A public agency does niot have the
freedom that a commercial operation has in organizing such a
research unit. It does have some advantages; it can have
reciprocal relationships with any research effort because it
does not have to protect a companyis products. It has,
therefore, greater freedom of communication, which is impor-

tant to any scientific research effort.

Basic Types of Research Organizations

The organization of such a unit can take many
approaches. One approach is the development of research
capabilities within the organization. The Defense Department
has sometimes used this approach. Such a response is not
altogether satisfactory. First, the research unit is
saddled with the administrative restrictions of the parent
organization. Usually personnel capable of performing
research functions are not part of the personnel structure
of the parent organization. To bring in such personnel is
destructive to the promotion policies and pay scale of éhe
parent agency.

Another approach is to conduct such research at edu-
cational institutions or nonprofit organizaticnsg. Ninety
per cent of the Federal research money goes to these research

organizations,3 Nearly half of the entire Federal alloccation

[O I ——

°Ibid., p. 15.

31bid., p. 22.
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finds its way to the "Big Ten" research universities (Massa-
chusetts Institute of Technology, California, Columbia,
Cornell, Harvard, Stanford, Michigan, Minnesota, and
I1linots).b

There is not a periodic census of computation equip-
ment in the institutions of higher learning in this country.
There has been a survey of the variety and quantity of
machines and courses offered as of the end of 196309 The
greatest emphasis of both machines and courses is npon
computer techniques, scientific application, and accoun'ting;u6

Hardware at educational institutions is usunally
under the control of the computation laboratory. Research
and development can be done free or for a service fee,
depending on the university. In any event, most free computer
time must be utilized by an enrolled student or faculty
member. An agency could support a member of its staff while
this person is engaged as a student, or it could hire =a
faculty member as a consultant; thus, it could gain fres
computer time. Care should be taken that the goals are not
limited by the pollcies of the institution.

If an agency selects a nonprofit organization for

Lot m s Uttt

hrpia., p. 22.

5pr. Helen Cole, Survey of College Data Processing
Machines, Courses, and Degrees (Boston, Mass.; Las Vegas,
Nev.; Santa Barbara, Callf.: Edgerton, Germeshausen &
Grier, Inc., 1963).

O1b14 pp. 47-86.

fetediootoal g |
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research and development activities, it could follow the
Department of Defense example and establish its own nonprofit
organization. The Air Force has used this technique quite
often with good results, as in the case of Aerospace Corpora«
tion, etc. Congress, however, has looked upon the sxpendi-
ture of funds for expert assistance, one of the originsl
purposes of the nonprofit approach, with a jaundiced eye.
The "not-for-profit" organization has been successful in
dealing with the Bureau of the Budget, even when a "fee" wasg
charged. The basis of such justification was the so-cszlled
Bell report.8

Another solution is to hire a commercial firm to
perform the research. From the above statistics it is easy
to see that a large portion of federal research and dsvelope
ment funds are going to this source. A problem with this
solution is that most profit-making contractors have invest-
ments in software techniques. If such techniques ecan be
reused or modified slightly for reuse, then more prefit can
be made. The purchase of these high-profit routines rathew
than the best custom-designed routines could cause less than
the best results. In fact, consultants can encourage
organizations not to use EDP or to use the wrong machines,

Advice of whether or not to use computers can be valid,6 or

7U°S,, Congress, House, Hearings, Subcommittee for
Special Investigations of the Committee on Armed Services,
89th Cong., 1st Sess., 1965,

81pid., p. 210.
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it can be based on the consultant's lack of ability.
Bach type of research organization has its advantages
and disadvantages. Sometimes a combination of the two may

be sufficient. The administrator should be deeply involved

in the final selection.

Types and Methods of Research
Wherever the work is done, fundamental definitions
and methods apply. There are three types of research recog-
nized by the National Science Foundation:

a. Basic Research. The primary goal of the inves-
tigator is a fuller knowledge of the subject
under study. It is research aimed at an increase
in knowledge.

b. Applied Research. The goal of the investigator
is the application of knowledge.

¢. Development. The goal of the development
personnel is the production of a useful systemog

Public administration has been concerned with

regsearch for some time., Pfiffner discusses the difference
between inductive reason, which is associated with basic

research, and deductive reason, which is associated with

applied research,l0 The turning point between the two is

9National Science Foundation, Reviews of Data on
Research and Development, NSF 63-40 (Washington, D. C.
National Science Foundation September, 1963) p. 10.

10John M. Pfiffner, Research Methods in Public Admin-
istration (New York: The Ronald Press Co., 1940), pp. L-9.
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whether the researcher collects data first and then forms

his preliminary considerations (inductive) or whether the
researcher starts with certain assumptions and then tests

them (deductive). Actually both methods are necessary for
scientific advancement, but one is not superior to the other
even though one may precede the other. Basic research usually
precedes applied research.

Applied research often suffers in public adminis-
tration because it is charged against operation expense;
wWwhereas basic research may be a project and be charged
against a program. Applicants for program funds find it
easier to get federal money than do program-cperation
personnel. This does not mean that there is no relationship
between operations and research; on the contrary, the
purpose of the research is the automation of operations.

This relationship should have a definite structure.

The Organizaticn of Research and Operations

Research in a programmed structure should be cyclic
rather than linear. This means that research should be
carried on in a regular recurring pattern.

Since many applied research problems concern severs )
fields, basic research elements of any one applied rescarch
problem may come from many academic disciplines. This,
first of all, 1s a reason for support of basic research,

particularly basiec rescarch in those areas which have delinite

applied research possibilities. The research-and-deve lopment
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cyele begins with the gleanings from basic research, thence
to applied research; on to development, and back to basic
research.

In an administrative research problem the research-
and~-development cycle 1s tangent to the administrative
cycle, which, it will be remembered, consists of planning,
executing, and evaluating. The two circles meet between the
evaluation and planning arc of the administrative cycle and
the development and basic-research arc of the research-and-
development c¢ycle. While the final evaluation of the current
program is being completed, the final development of the
proposed program model 1s also being finished. The two meet
and combine into the basic elements of the planning stage of
the administrative cyclie. The research-and-development unit
returns to its cycle of activity.,

Most programmed solutions have exceptions; this
example will not werk classically in every instance. There
will be constant interaction between the two groups via
their common administrator. These contacts will serve
reciprocal needs. The research group will need test data
from the operation group, and the operation group will need
help from the research group for problems of exceptiem. The
interaction of the two should never be allowed to interfere
with the completion of their individual cycles.

The staffing of each group may allow mobility. A

selected number of operation personnel may transfer from the
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operation group to the research-and-development group at the
time and place of tangency, and vice versa. Such versa-
tility should have a favorable effect upon staffing. No one
person need be bound to one task, and a chance for further
training during the research phase will be an added incen-
tive. Such variety 1s now offered the individual in many
instances only by changing employers. At this point most
practicing public administrators will ask where these
research-and-development people are coming from. As personnel
who are at this time engaged in program operation are reduced
by automation, they should be replaced by personnel of a
research-and-development nature. Thus the staff could be
upgraded to perform this vital function. As automation
continues the operation staff gets smaller and the research-
and-development staff gets larger. Somewhere during this
process the administrator changes functionally from an

ad hoc administrator to a predictive administrator.

The Stages of Research
The basic stages of the research-and-development
responses may be structured functionally: subject/discipline,
product/program, process/specialty, project/problem, and
stage/phase.11

Sub ject/Discipline

The subject/discipline structure is arranged by

llstanley and White, op. cit., p. 2l.
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academic subject or discipline. The organization is much
like a college faculty minus the large teaching function.
This allows for an interaction of people of the same field.
It helps develop teamwork within a specialty. It is better
suited to baéic research responses; therefore, if applied
research and development are the prime criterion of the
effort, administrators should consider another type of
structure.

Product/Program

In commercial operations the primary research-and-
development effort is toward products which will be marketable
at a profit. The comparable administrative unit in government
is the program; therefore, program structure would be a
better designation of this type. The program-oriented
research-and-development group would bring together people
of different disciplines to work on related programs. For
example, a conglomerate organization like the Department of
Health, Education, and Welfare could have a research-and-
development effort organized in general program structure,
with one unit each for Health, Education, and Welfare. With
such a division it is easy to decentralize the research-and-
development effort.}2 This allows for research-and-development
support to field offices. Many problems capable of research

solution can only be obtained by field experiencse.

121014., p. 30.
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Process/Specialty

The process type is similar to the program type
except that the division is not made up by a general program
but rather by a general speciality used in processing. Four
specialists that are often interacting in administrative
problems are operations, engineering, financial, and legal
specialists.

A research=-and-development effort could be orgsnized
around each speciality. Process groupings are often used in
cases of diverse bodies of know"ledge[,13 This type resembles
the program-type structure, with the major difference being
emphasis upon special technology.

Project /Problem

One of the most frequently used arrangements is the
project/problem structure. As problems appear they are
identified, and 2 team is formed to solve each problem. In
effect, thls method seeks to create an artificial disci-
pline.lu This allows for a maximum of Inter-disciplinary
effort, but it also may be the cause of serious dysfunctions
for the individual. To participate effectively, a team
member must devote himself to a specifie¢ area of the problem,
By so doing, a researcher often loses contact with the
advances being made generally in his field. Once the project

is completed, there is a possibility that this specialized

1p1d., p. 3h.
Wrpig., p. 35.
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knowledge is not needed,

The project type is better for applied research
because of goal orientation. Just as subject/discipline
structure is highly effective for basic research, the
project type is excellent for program development. In fact,
planning techniques like PERT can be easily associated with
development. The creation of this artificial discipline may
lead to new fields of study, such as cybernetics, cryogenics,
etc. The project type has had better success at integration
and co-operation on complex problems.ls It is also easier
for a person to go from the project structure into the
operational structure of the problem.

Stage /Phase

The stage/phase structure is the eclectic type.
Stanley and White use this term to designate a research-and-
development effort made up of basic and applied research as
well as developmental work. The research effort can be
centrally organized while the development work may be decen-
tralized. From research to development each phase 1is
controlled.

In the governmental program of research, the research
and development could use the stage/phase development for
its over-all system. The basic research could be subject/
discipline structured, the applied research possibly could

be process structured, and the development stage could be

151p14., p. 37.
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project structured.

Operation Research Techniques

All of this organizational effort 1s directed at
total system automation. The techniques used within this
structure have, like the computer, resulted from efforts
during World War II. Operation Research (OR) saw its
beginning in an organized form in Great Britain in 1939.
Operation Research implies the application of the scien-
tific method to areas outside of traditional scientific
endeavors. The first such use was the organized effort to
aild the Royal Air Force in the application of its revolu-
tionary radar devices. The first efforﬁs were devoted to
coomunication efficiency and radar crew proficiency. These
experiments aided considerably in the resulting "Battle of
Britain." The next effort in 1940 was conducted by the
British Army, using a mixed team. The Anti-Aircraft Command
Research Group was composed of three physiologists, two

mathemat ical physicists, one astrophysicist, one army

officer, one surveyor, one general physicist, and two mathe-

maticians°16
This inter~disciplinary effort is one of the major

characteristics of an Operation Research effort .11 Military

16p1orence N. Trefethen, "A History of Operations
Research," Operations Research for Management, ed. Joseph F.
McCloskey and Florence N. Trefethen (Baltimore, Md.: The
Johns Hopkins Press, 1954), pp. 3-35.

1TRusse1l L. Ackoff and Patrick Rivett, A Manager's
Gulde to Operations Research (New York: John Wiley & Sons,
1963), p. 10.
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malassignment of scientific personnel, like other personnel,
has been the subject of many jokes. The joke became an asset
as those scientific areas which did not have a direct rela-
tionship with the war effort were often put into operatiomnal
research units. This conglomeration allowed for a broader
problem identification and often for better solutions.18

The time, for example, that patrons have to wait for
an elevator appears to be an engineering problem, which
might be solved by installing more elevators, which is a
costly solution. A psychologist may view the problem
completely differently. The waiting time is disagreeable
because it is not pleasant. The psychological solution
would be the installation of elevator lobby mirrors in which
people could look at themselves and others. Such examples
point up the value of various scientific approaches to the
same problemn19

Another Operation Research characteristic is systems
orientation. The systems approach has already been defined
and 1llustrated. The emphasis in Operation Research is on
the identification of the results of every interaction
within the system.2o For example, the improvement in

central-office reports cannot be divorced from the preblem

of field-office collection of source data. As stated

1B1pid., p. 19.

191bid., p. 21.

b

201pid., p. 10.
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previously, input and output have a relationship, and the
more direct this relationship, the better the system,
Operation Research utilized this idea that everything in the
system has an interrelationship.

The last characteristic of Operation Research isg the
use of the scientific method.2! The purpose of all this
research effort is the Improvement of decisions, by the
removal of luck, intuition 6 prejudice,6 etc., from the selec-
tion of consequences. This method, in the case of Operation
Research, begins with the statement of the problem, the
collection of data, the analysis of the data, the formulation
of solutions, and the selection of the optimum course of
action.

How does this differ from scientific management,
which has been recommended by many for some time? Simon
states that the two are not ssparate except that the
Operation Research people tend to use rather high-powered
mathematics.2 This higher mathematical quality has led the
professional practitioners of Operation Research to recemmend
that the manager not devote himself to the mathematical
"how" but rather to the desired results.c’ The situatilon is

similar to the relationship of the administrator to an EDP

2l1pbid., p. 10.

22Herbert A. Simon, The New Sciencs of Managemcnt
Decision (New York: Harper % Row, 1960), p. lh.

23pckolf and Rivett, op, cit., p. Vvii.
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system. The complexity of a computer is not as important as
the ease of obtaining desired output.

Operation Research seeks, generally, to relate
controlled or constant aspects of a system with uncontrolled
or variable aSpectSQE& Thig is possible through the process
of separating the form of a problem from its contents. In
some languages other than Bnglish this is more easily under-
stood, since there is a separate word for each. Algebra 1is
concerned with form. The simple equation A + B = C 1is a
pure form, but in an actual situation the contents can be
defined, and a solution can be reached, for example,
2+ 3= 5, The Operation Research researcher builds a
mathematical model or form. Once this is done, the correct
type of mathematics can be applied,

It would be nice to say that there is only one form
which could be adapted to the contents of any problem.
Research on geneéral-problem solvers is going on; however,
the public manager must look to a 1limited number of general
techniques for solving these problems. Basically, they are
linear programming, queuing theory, game theory, statistical
analysis, dynamic programming, and simulation.

Linear Programming (LP)

Linear programming is a mathematical technlque for
dealing with limited resources. By using this technique, a

public administrator can make the best decision in such

2h1bid., pp. 2l4-25.



59
problems involving blending, allocating, waste reduction,
and transportation of resources.25

Queuing Theory

Queuing theory concerns waiting lines or queues.
Quite often output flows through a check point or bottleneck.
The queuing theory is one way to calculate the most efficient
handling of the job.

In such waiting-time problems there are two factors:
the service facility or person and the customer or object
moving through the check point. Either of these may be
variable and the other constant. Another method for solving
the problem, known as the Monte Carlo method, uses alterna-
tive procedures until the best is ‘foundn26

Game Thseory

Game theory deals with decisions in competitive

situations. There are all sorts of ways to classify competi-

tive problemss
a. Situations where a competitorts action is known,
as in oil company price wars.,
b. Situations where a competitorts action is not
known, as in bids on the same job.

c. Situations where the competitor is not known, as

P

25Kurt Meisels, A Primer of Linear Programming (New
York: New York University Press, 1962), pp. l-kL.

26Russell L. Ackoff 6 "Prototype Models in Operatioms
Research," Scilentific Decision Making in Business, ed. Abe
Shuchman’ (New York: Holt, Rinehart % Winston, Inc., 1G63),
pp. 138-39. '
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in an invasion from another planet.
These problems can be terminal or continuous, and group
action can be used.
It would seem to many that such techniques would not
be very applicable. The theory of games is limited; but if
the values of the game matrix are valid, good results can be

obtained. Military war games are an example,z7

. Statistical Analysis

The most familiar of the techniques is statistical
analysis, which is familiar in name but not in practice.
Even the physical sclentist who can use mathematical models
and probability theory is not usually in contact with mathe-
matical statistics and statistical inference.2® The social
scientist has been progressing more rapidly in this area. <Y

Statistics deal with the collection and analysis of
data. Probability models give Qnswers with measurable error,
which arise when the variables change value. To make a better
estimate, an average value might be helpful. To get an
average one must have representative samples based on
experience of the identified variable.

The two critical tasks of statistical analysis

concern how the sample is made and how inferences can be

2T1p1d., pp. 50-52.
2Bprefethen, op. cit., p. 117.

“91b1d., p. 11s.
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drawn from the sample.Bo The body of knowledge that covers
this area is considerable.

At one time errors and cost in obtaining and analyzing
data increased as the size of the sample increased. The
computer has changed scme of this. Throughout this work,
the term "high«~fidelity data" has been used. The gquality of
data involves two things: the correct type of information
and the correct contents of the data. These are the
resources of the predictive administrator. His professional
decisions and eventual reputation are based on them and on
their scientific processing. Statistical analyses are a
necessary part of this processing inventory.

Dynamic Programming

Dynamic programming is relatively new. It has been
in the vocabulary of Operation Research only slnce 1952.31
This technique concerns the making of the best decision at
each stage of a multistage problem. The design of a strategy
or policy 1s not enough. What is desirable 1s the best
decision at each stage--the optimal policy. The initial
decision is made as the best possible decision at the

beginning; each following decision must take into account

the results of the preceding decisions and a limited number

301pid., p. 119.
3pve Shuchman, "The Nature and Characteristics of
Dynamic Programming Problems," Scientific Decision Making
in Business, ed. Abe Schuhman (New York: Holt, Rinehart &
Winston, Inc., 1963), p. 206.
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32 Dynamic programming prevents the compounding

N

of criteria,
of inefficient early-decision errors.

Dynamic programming is to decisions what PERT 1is to
task accomplishments. It can be just as valuable to the
public administrator as to the businessman.

Simulation

A mathematizal model is based on calculation. Soms
problems are impossible to calculate; the complete model of
the universe is probably the hardest. Other mathematical
models may be tovo costly. Simulation is cheaper because
only the data relevant to the problem has to be manipulated,
Solutions are asimpler, but they are also less general.

Simulation is a kind of experiment. Its success
depends on the amount of detailed realism. It is a tool for
coping with a lack of information. It is valuable because
it is easily understood, 33

Simulation is well known as a training aid. Flight
simulators used to train today's pilot not only reproduce
the action of aerial combat but also the sound. In the

final analysis, simulation ig an artificial model.3t It has

321p1d., pp. 207-208.

33ponald G. Malcolm, "System Simulation," Scientific
Decision Making in Business ed, Abe Schuhman (New Yorks
Holt, Rinehart % Winston, Inc., 1963), p. LOb.

BhOIiver Benson, "Simulation of International
Relations and Diplomacy," Computer Applications in the
Behavior Science; ed. Harold Borko (Englewood Cliffs, N. J.:
Prentice-Hall, Inc., 1962), p. 579.
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its place in experimentation and training. By simulation the
public administrator can identify obscure problems, which can
then be given scientific treatment. He may use a simalated

organization to learn new techniques.

Summary

This chapter has dealt with the forms of the problem
of organizational automation. The desirable characteristics
of a system are anthropocentricism, flexibility, generality,
and simplicity.

It has been shown that these characteristics are
found in semiautomated and fully automated organizations,
but the latter ~an increase the sophistication of hardware
as the interaction of man decreases. Such conclusions apply
to "closed loop" automated organizations like electricity-
production companies; however, they may apply as well to
social systems.

The various environmments of change or research and
development have been shown to exist in capabilities found
in commercial, in-house, nonprofit, and higher educational
organizations. The kinds or stages of research have been
divided into basic research, applied research, and develop-
ment. The basic structuring of any type of research in any
environment can be according to subject/discipline, product/
program, process/spscialty, project/problem, or stags/phase.
The problems of change, like all of the above, can be divided

by form. To program change, general scientific or Operation
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Research techniques can be used in an organized plan, using
quantitative methods, and with a team of scientists possessing
a varied background. Some of these Operation Research problem
solution forms are linear programming, queulng theory, game
theory, statistical analysis, dynamic programming, and simu-
lation., The forms of solutions to system change await only
the application of the contents of the problem.

The computer, therefore, can be used not only as an
operational device but it also becomes the basic unit of the
regearch-and-development effort. The automation of the
organization begins with basic research probably in the
educational or nonprofit institution area, structured by
process. Applied research would use the Operation Research
techniques to carry out the automation effort. The stage/
phase structure could be utilized in development, and the
new program would be ready for execution.

The automated public organization may never be
absolute; however, in the proper organizational context it
can refocus public administration upon efficient predictive

efforts.



CHAPTER V
AUTOMATION IN PUBLIC ADMINISTRATION

Public administration, as a field of study, is easy
to define generally but difficult to define peripherally.,
This chapter concerns the classification of computer appli-
cations of a public administrative nature. Public adminis-
tration, for this purpose, will be considered as a part of
the discipline of political science. Applications can be
typed as inter-=discipline and intra-discipline, in this
context. Of additional interest are the administrative
responses of certain professional specialties as well as
international;, public administrative systems. Such classifi-
cation 1is possible by type of application because the number
is not large. Automation, like mathematical techniques,
seems 1deally suited for publiec administration.1 Compara-
tively little use, however, has been made of computational

methods.

loliver Benson, "The Use of Mathematics in the Study
of Political Science,” Mathematics and the Social Sciences,
the Utility and the Inutility of Mathematics in the Study
of Economlcs, Political Sclence, and Soclology, ed. James
C. Charlesworth (Philadelphia: The American Academy of
Political and Social Science, 1963), p. 35.
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Inter~disciplinary Applications

The inter-disciplinary efforts in EDP and other areas

are a result of a tendency of "integration of the disciplines.

Historically, most scientific knowledge grew out of philo-
sophy, each emerging area of specialty being a splinter of a
larger area. Today many of these splinters are uniting
around a focal process--for example, the mixed-team concept
of Operation Research. The reblending of social science by
the catalyst of mathematical methods has been going on for

some time in the behavioral approach to political science.
Man in interaction within society and environments

is the area of study of the behavioral scientist.3 The
behavioral scientist uses empirical evidence from which to
explain his conclusions. His theories are analytic rather
than s:ubstan’cive.LL The characteristics of the behavioral
methodology are generally the same as in Operation Research:
scientific method, systems orientation, and an inter-

discipline approach.5

2David Baston, "The Current Meaning of Behavioralism
in Political Science," The Limits of Behavioralism in
Political Science, ed. James Charlesworth (Philadelphia:
The %merican Academy of Political and Social Science, 1962),
p. 15.

3Haro1d Borko, "Computers and the Behavioral Scien-

tist," Computer Applications in the Behavior Sciences,
ed. Harold Borko (Englewood CIliffs, N. J.: Prentice-Hall,
Inc., 1962), p. L.

uEaston, op. cit., p. 25.

5For behavioral characteristics, see Easton, op.
cit., pp. 7-8. For Operation Research characteristics
ckoff and Rivett, op. cit., p. 10.

, see
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The statistical training of psychologists led to
their early utilization of computers.6 The validity of their
findings was increased since they could increase their sample
as well as sophisticate their techniques by using the com-
puter.7 Some techniques not previously possible were now
performed--for example, canonical analysis, a method for
dealing with interacting variables.® Not only did the simu-
lation of man as an individual become possible, but studies
could be made of man as a group.9

Thus far, the behavioral point of view has been
referred to in connection with the idea that the automation
of an organization reduces the incidence of human interaction.
This reduction is in the execution or operation of the
program; however, the number of interactions may increase as
the competence of the system allows for a greater work-load,
Increased research-and-development effort, and greater concen-
tration on the human input to the system and the value of the

output to human beings. This means that the administrator

6Lowell Kelly and James C. Lingoes, "Data Processing
in Psychological Research," Computer Applications in the
Behavioral Sciences, ed. Harold Borko (Englewood Cliffs,
N. J.: Prentice-Hall, Inc., 1962), p. 173.

Tcharles Wrigley, "The University Computing Center "
Computer Applications in the Behavioral Sciences, ed. Harold
Borkg (Englewood Cliffs, W. J.: Prentice-Hall, Inc., 1962),
p. 108,

81pid., p. 138.

C)Benson, "Simulation of International Relations and
Diplomacy," loc. cit., pp. 575-95.
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will not escape the behavioral problem. Since scientific
methodology is used by the behavioral scientist as well as
by the operations researcher, the predictive administrator
will have an interest in the forms and solutions of problems
in the behavioral area, The gathering of high-fidelity data
(from empirical sources), which is processed rationally in a
computer environment, is one of the same scieﬁtific methods
which the public administrator will use in program planning.
In the automated system the location of behavioral problems
outside the system will have a dendritic pattern. The rcot
gystem will be any interaction (man/man or man/machine)
necessary to obtain the input or source data as well as the
program for their manipulation. The amount of human inter-
action decreases as the data are processed by EDP through
the trunk of the dendritic form, and again the interaction
increases as the output is made avallable to man. Since the
incidence of interaction is greater in the extremities of
input and output, the public administrator will want to use
the best reasocnable behavioral solutions to problems of this
nature. This interdiscipline factor is further implied by
the normative;, behavioral, and operational nature of public
decisions.

All the decisions of an administrator are not
adaptable to scientific technology. Some decisions are pure
value or normative in nature. Other decisions may concern

behavioral problems. Judgments of this nature may modify or
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occasionally overrule the scientific findings. Quite often
such actions are taken where there is lack of definition of
problem as to form and content and/or inadequate data.
Decisions of policy are most often involved in this normative
and behavioral area.

Lindblom and Pfiffner, among others, have worked on
the nature of policy decisions.10 1In cases where value is
involved or where fact and value cannot be separated, quasi-
rational decisions may be justified; however, decisions
based on "muddling through" or "successive limited comparison"
may be incorrect if used when scientific methods are appli-
cable and accessible. The history of science has shown that
many values based on conjecture or speculation have been
unsettled or corrected through scientific methodology. The
computer, properly programmed, using quantitative and quali-
tative high-fidelity data, should be applied in the decision-
making process. The best normative and behavioral decision
techniques should be known and applied--but not over applied--
by the public administrator. The point to be stressed is
that the best decisional technique, either singly or in

combination, should be sought and used. This is the primary

10ror information on policy-decision techniques, see
John M. Pfiffner, "Administrative Rationality," Public
Administration Review XX, No. 3 (Summer, ZO “p. 1253
Charles E. Lindblom, fithe’ Science of Muddling Through "
Public Administration Review, XIX, No. 2 (Spring, 1959)

p. (9; David Braybrooke ana'Charles E. Lindblom, A Strate
of Decision (London: Collier-Macmillan, Ltd. 19635
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emphasis of the predictive administration. The automated
organization will make possible the concentration on problem

solving rather than uvn program operation.

Intra-disciplinary Applications

Political sciewnce has not been immuned to this
revolution of method. The quantitative techniques have
permeated its subdivisions; but some of the more traditional
areas, such as public law and political theory, are less
affected than others. 1t

The inter-disciplinary nature of international rela-
tions caused it early to apply mathematical methods. Compara-
tive government is rapidly turning to scientific methods,
and the investigations of political parties, pressure groups,
and the 1like are ideally typed for this particular method-
ology.,12

The vote and the election process have been the
subject of much study. This body of knowledge 1s called
"psephology," and at present the known problem forms are
limited. But the possibilities are limitless. For example,
the cube law states that there "is an spparent equality
between the ratio of votes in a two party election and its

cube as the ratio ol contested seats won by the two parties."l3

11Benson, "The Use of Mathematics in the Study of
Political Science," loc. cit., p. 33.

121p14., pp. 3L-35.
101d., pp. 36-37.
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In addition to mathematical techniques, simulations
are possible. An interesting study of this nature 1s the
Leviathan Method developed by Beatrice and Sydney Rome of
the System Development Corporation. These researchers have
been investigating methods of studying communication in
large social organizationé. Their method comprises theory,
computer programs, experimental simulations, experimental
controls, and quantitative measurement of performance. The
method employed by these researchers concerns people as
interactors within a simulated semiautomated governmental
organization.lu The computer simulates "the significance,
meaning, and intentions that characterize the human world;
all with the vigor and precision of formal, deductive
methods."15 This artificial federal-agency organization can
not only be simulated, but it can be manipulated in experi-
ments. A test-tube agency would be an ideal place to test
new programs in the research-and-development section of an
automated public organization.

It should be apparent that this experimentation in
the political science will lead to new forms of problem
solutions that will affect public administration. 1In

addition to this experimental accomplishment, the political

luBeatrice Rome and Sydney Rome, Communication and
Large Organization (Santa Monica, Calif,: Systems Develop-
ment Corporation, 1964), p. 7.

B1b1d., p. 93.
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science discipline is now developing introductory training

16

works.,

Profesgssional Specialties

The public administrator deals with professional
speclalties that could be classified academically as either
inter-disciplinary or intra~disciplinary. In the course of
practicing public administration the contact is usually with
individuals of professional groups rather than with the area
of knowledge itself. Three common professional groups are
attorneys, engineers, and financial specialists. The
. engineering and financial professional groups are highly
committed to automation. This relationship with computers
is enhanced by the existence of procedure- and problem-
oriented languages, FORTRAN for engineers and COBOL for
financial professionals. The attorneys comprise the least

automated group.

Law
The scientific investigation of legal problems has a
special name--jurimetricsul7 Proponents of this sub-body
of jurisprudence have used the computer in experiments that

concern information storage and retrieval, symbolic logic,

16Kenneth Janda, Data Processing Applications to
Political Research (Evanston, Ill.: Northwestern Univer-
sity Press, 1965).

1TLee Loevinger, "Jurimetrics--The Next Step Forward,"
Minnesota Law Review, XXXIII (1949), p. U455.
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and behavioral studies.l® The quant ity of this work is not
large and has been attacked by members of the legal profes-
sion.19 Present Jurisprudential methods are considered by
many to be scientific. The jurimetrics school differs from
this group by its use of quantitative methods.

The point should be made that computers are not
envisioned as practicing advocates and counselors but rather
as highly efficlent law clerks and consultants. The infor-
mation storage and retrieval experiments are many and
promising.ao

The use of computers and the behavioral-science
techniques have been used to study judicial behavior in

quantitative terms. Game theory is also suited for use in

the study of courts and cases.2l of course, such questions
as what is a "community standard" or a "good moral character"

can be subjected to sclentific investigation. So far the

18Hans W. Baade, Law and Contemporary Problems,
XXVIII, No. 1 (Winter, 1963), p. 1.

19Reed Dickerson, "Some Jurisprudential Implicatlons
of Electronic Data Processing," Law and Contemporary
Problems, XXVIII, No. 1 (Winter, 1963), p. 53.

20g6¢ Layman E. Allen, Robin B. S. Brooks, and
Patricia A. James, Automatic Retrieval of Legal Literature:
Why and How (New Haven, Conn.: Walter E. Meyer Research
Institute of Law, 19625; Electronic Data Retrieval Committee
of the Bar Activities Section of the American Bar Association,
Applications of Electronic Data Processing Systems to Legal
Research (Washington, D. C., 1960).

2lyalter Berns, "Law and Behavioral Science," Law
and Contemporary Problems, XXVIII (Winter, 1963), p. 187.
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lawyers, as a group, have not joined the behavioral practi-
tioners. Symbolic logic is not the stock-in-trade of
attorneys, but 1t has been used to study the combination of
facts and the subsequent decision based on these facts.22
Further investigation should have some influence on future

understanding of the principle of stare decisis.

The amount and the variety of experimentation in
this area have been limited at this time, but an increase in
the dialogue should be mutually beneficial to lawyers and to
automation proponents.

In 1963 the Housing and Home Finance Agency, Region V,
began a study to determine the feagibility of and to develop
actual programs for automating professional and clerical
tasks in the College Housing Program of the Community
Facilities Administration. Project SPUR (Systems-Procedure
Update Research) received able systems support from all
professional groups except the attorneys. The lack of a
co-ordinated systems effort seemed to come from an absence
of knowledge about scientific methods. Legal systems await

only the ingenuity of the profession.

Engineering

Engineering is, of course, part of the EDP revolu-

tion. Its use of mathematics has become almost completely

22Fped Kort, "Simultaneous Equations and Boolean
Algebra in the Analysis of Judicial Decisions," Law_and
Contemporary Problems, XXVIII, No. 1 (Winter, 1963), p. 1L3.
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automated from design to construction. Any engineer whose
techniques were acquired as late as the middle 1950's is in
need of "retooling." The young graduates of today's engi-
neering schools speak a different language than their World
War II predecessors. New solution forms are being developed
constantly, and there is a deluge of ad hoc applicatlons.
The public administrator could come into contact
with this discipline in the hardware area of EDP. In many
agencies the engineers dominate the EDP system. Care should
be taken that the hardware configuration is not unbalanced
in favor of scientific computing at the expense of data
processing. When the administrative and engineering aut oma -
tion must be done at the same installation, careful planning
is necessary to ensure a hardware system that will do both
jobs. A continuing responsibility of the administrator is
to ensure that both jobs receive ample machine time. 1In
situations of this nature engineers have an advantage, since
they usually speak the "jargon." Any policies about the
hardware, however, should be the prerogative of the admin-
istrator. A final word of caution: engineers know mathe-
matics, but they do not necessarily know statistics. An
engineering solution may be quite different from a statistical
solution. The engineers, like the attorneys, are more ad hoc

than empirical in their solutions.
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Finance
Another discipline heavily involved in EDP 1is the
area of finance. Financlal analysts and accountants are

often the dominant user groups in many public organizations.

From tax collection to expenditure accounting,
fiscal management is one of the most automated areas. The
software packages in this area are many and varied. The
problem is not with the feasibility of automation but rather
with the efficiency of the system.

In financial systems an inefficient practice may be
small but very costly. For example, the improper rounding
off of a penny could cost a government agency millions of
dollars over a period of years. The administrator must be
positive that each decision of the system is correctly made.
The form of the solution should be known and periodically
audited.

With the same care, the administrator will want to
ensure that bond analyses and amortizations are correctly
performed. A technique might work but actually be losing
money because of inefficient mathematical computations. For
example, amortization schedules may be written in such a
manner that increased interest can be charged a borrowing
government body, yet the schedule will "come out" right with
regard to number of bonds and number of years. The Federal

government is one of the largest bond owners; therefore, the

control of a sizeable portfolio may be part of an adminis-

trator's responsibility.
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International Systems

The comparative study of EDP and public administra-
tion has been limited., There are some international asso-
ciations which perform this work. But most are machine
oriented and dominated by the United States membership, such
as the Data Processing Managers Association. A limited
source of comparative systems information can be found in

Technical Translations, a bimonthly publication of the

Office of Technical Services, Department of Commerce. This
is a bibliographic listing, the last section of which is
usually devoted to a limited number of social-science
systems. This same office publishes periodic special bibli-
ographic listings. ther Federal publications have occa-
tional systems data.

Let it not be assumed that other national and
ideological groups are not concerned with the fundamental
question of soclal~science problem-solving. The European
EDP effort is growing enormously. Germany increased its
computer inventory from 996 machines in 1963 to 1,657 machines
in 196L4. France increased its computer population by
88 per cent. In addition, Sweden, Italy, and Great Britain
are important users of the device.23 In this decade the

Soviet Union adopted a comprehensive program to mechanlze

23nputomat ion Abroad, " Public Automation, I, No. 2
(Ju]-Y, 1965), p" u““
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many public administrative tasks,eu but it is currently
reported that their results are not outstanding.25 The need
in the area of international systems is for more comparative

EDP studies.

Summary

As a fleld of study, public administration is broad,
but computer applications can still be classified according
to whether the problem to be solved is solely in the discipline
of political science or whether it includes other disciplines.
The form and substance of these problems are of interest to
the public executive in hils role of innovator. Of equal
interest is the response to the computer of professional
speclalties with which public administration is often
involved. In the same manner, international systems infor-

mation is of value,

2uDjangir A. Kerimov, "Cybernetics and Soviet Juris-
prudence," Law and Contemporary Problems, XXVIII (Winter,
1963), p' 77'

25"Automation Abroad," Public Automation, I, No. 2
(July, 1965), p. L.




CHAPTER VI
AUTOMATION IN FEDERAL ADMINISTRATION

One method of classification of administrative
governmental systems‘is by level, branch, and agency. The
executive branch is usually associated with public adminis-
trative problems, but it does not have a monopoly on these
prob‘lems,1 The leglislative and judicial branches have
internal administrative problems as well as interaction with
executive problems of this nature. The branches of the
Federal government are not divided absolutely; however, the

division is sufficient for systems classification.

The BExecutive Branch

An Overview

On March lj, 1965, a Report to the President on the

Management of Automatic Data Processing in the Federal

Government was submitted to President Lyndon B. Johnson. It

Included these introductory remarks:

lHerbert A. Simon, Donald W. Smithburg, and Victor
A. Thompson, Public Administration (New York: Xnopf, 1950),
pp. 7-8.
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In the short span of a decade, the electronic
computer has had an unprecedented effect upon the
conduct of Government activities. Use of this equip-
ment has enabled Government to carry out programs
never before possible, and it has facilitated the
provision of services more effectively and economically,
thereby contributing significantly to the rising produc-
tivity in governmental operations.

However K6 the use of the electronic computer has
created a variety of problems. Some of these have
been successfully resolved; others are still matters of
concern. In order to aid in the solution of current
problems and those that may well arise in the future,

a comprehensive study has been made of the management
of electronic data processing activities in the Federal
Government. This report is based largely upon that
study.

No single technological advance in recent years has
contributed more to effectiveness and efficiency in
Government operations than the development of elec~
tronic data processing equipment. Most of the important
advances that have been made in such diverse fields as
space exploration, research of all types, weather
forecasting, and atomic energy would not have been
possible without the computer. In the field of large-
scale clerical operations, such as insurance processing,
checkwriting, and the tax system, the computer has
materially assisted in producing major economies,
Furthermore, the computer is becoming increasingly
useful to managers in solving complex problems involving
Interrelated types of information. The most notable
of these have been in military areas and in supply
management, but the use of computers to support advanced
management techniques 1is becoming common in a broad
range of governmental activity. Based on results
achieved to date, this latter type of use of computers
holds a potentiai of outstanding Importance in the
public service.

In addition, there is the largely untapped area of
integrating related information systems that cross
organizational lines.

Accordingly, it seems reasonable to assume that the
impressive advantages to the Government already achieved
through automatic data processing (ADP) are but stepping-
stones to the future.

The Federal Government is currently making substan-
tial expenditures for the acquisition and utilization
of electronic computers. Inventory statistics show that
in the fiscal year 196l nearly $1 billion was expended
for this purpose, and some 54,000 man-years werse
utilized in the operation of 1,767 computers. This
number of computers 1s estimated to represent about
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10 percent of all the computers in the Nation. In
addition, however, estimates indicate there are at
least an equal number of computers used in the Govern-
ment that are excluded from the inventory because they
are employed primarily in unique military applications.
Further, there is another group of equal size operated
by contractors who perform work for the Government on
a cost-reimbursement basis. The magnitude of the
expenditures itself provides sufficient reason for
assuring that proper attention is given not only to
the effective use o£ computers, but to economy and
efficiency as well,

It is significant that this report should concentrate

so heavily on the hardware aspect of the Federal EDP problem.

For several years the focus of attention has been on the

cost and control factors of EDP, at the expense of all

others. 1In the Bureau of the Budget, beginning with the

bulletin entitled "Studies Preceding the Acquisition of

Automatic Data Processing Equipment," emphasis has been on

the savings that could be made on an ad hoc basis rather

then on a form of solution basis.3 The Comptroller General

submitted to Congress a report entitled "Study of the

Financial Advantages of Purchasing over Leasing of Elec-

tronic Data Processing Equipment in the Federal Government,"u

In which the following conclusions were reached:

With the present system of decentralized management
in the Federal Government under which each agency makes

2U.S,, Report to the President on the Management of

Automatic Data Processing in the Federal Government, pp. 1l-2.

3Bureau of the Budget Bulletin 60-6, March 18, 1960.

broid., p. 38.
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its own decisions as to whether the use of data
processing equipment should be acquired by lease or by
purchase, there 1s no effective coordinating machinery
at work to give consideration to these alternatives
from the standpoint of benefit to the Government as a
whole. Because of the very substantial financial
savings that can be realized through more extensive
purchasing of such equipment and the related need for
directing and coordinating its utilization throughout
the Government, we are recommending to the President
of the United States that a central management office
suitably empowered to perform these functions be
established in his organization. We are convinced
that the establishment of such an office is the only
practicable way to provide the kind of management that
will make possible the realization of savings of .
hundreds of millions of dollars in the years to come.”

This statement was the opening shot for a running
fight between the agencies in favor of decentralized EDP and
the General Accounting Office. The Bureau of the Budget
backs up the agencies in this argument; it sees a centralized
computer management as a threat to the mission accomplish-
ment of agencies so regimented.,6

This brings us to the overview of EDP in the Federal
government; it is characterized by a failure to identify the
problems. One problem is whether to purchase or to leass
the computers. 1In this instance both sides may be right.

The purchase of some computers is good business, while the
rental of others has merit. The early obsolescence of
hardware and the lack of standardization between manufacturers

coupled with the lack of a definition of the future computer

SU.S., Use of Electronic Data Processing in the
Federal Government, p. 39.

6U.S., Report to the President on the Management of
Automatic Data Processing in the Federal Government, p. 30.
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requirements of the Federal government causes purchases to
be made on a current-use basis, which 1s highly inefficient.
There are now and there should be in the future more
centralized computer services available; however, some
agencies have programs with time limitations which must be
run. It would be difficult to schedule all the work that
needs to be done by all agencies at the same time. Definite
plans for future EDP needs should be developed, and equipment
from any manufacturer should have both standard functional
modularity to allow for a hetergeneous array of work and the
capability of being updated, in order to prevent obsolesence.

With the best centralized system there will be a
need for some in-house computing capability. The problem is
twofolds what in-house hardware is needed, and what cen-

tralization is needed?

Some current experimentation should help to solve
the problem. The Air Force Systems Command has built what
it calls an iterative array computer, which can perform
one hundred operations at the same time, in comparison to
one operation currently being performed by sequential digital
machines.’ Such an EDP system should be functionally divided
like the present telephone system. The input and output
instrument in the telephone system is located at the con-

venience of the user, while the switching mechanism is

Tpublic Automation, I, No. 2 (July, 1965), p. L.
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located at a centralized location. By using current or future
hardware like the iterative computer, the input/output hard-

ware would be under the auspices of the user while the

handling of data (processing and storage) would be centrally
located. The Federal establishment has thus far 111 defined

the problem. Both sides of this controversy are right as

well as wrong.

Another major problem is the utilization of the
hardware., The man portion of the man/machine contract has
been slighted by Federal planners. The Committee on Post
Office and Civil Service has covered this better than the

Bureau of the Budget:

A strong tendency has existed throughout the growth
of electronic data processing to concentrate on the
development of equipment to a far greater extent than
on development of the man in the system. As a consé-
quence, EDP machines are capable of performing many
more tasks than people are requesting of them or
capable of instructing them to perform. This imbalance
of capability has been referred to earlier as a man-
machine ratio problem, also as a technological gap.

It i1s important to note that only recently has elec-
tronic data processing been referred to as a "system"
which includes people and their functions along with
the equipment. 1If, for example, the same imbalance of
emphasis we have eXperienced in EDP were practiced in
the field of space exploration, the result could be
disastrous. In the case of EDP the imbalance results
in higher costs than necessary, "wasteful consumption of
time, undue hardship on people, and impediment in
general of full realization of EDP capabilities.

It has been said that if EDP equipment technology
were to remain in its present state for years to come,
we would only scratch the surface in how to use it.
Regardless of whether or not the statement is exaggerated
for purposes of making a point, it is illustrative of
the situation. It 1s believed, also, that Government
organizations and the EDP industry have recognized the
problem and that they are trying to do somethlng about
it. The difficulty seems to lie in the insufficiency
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of emphasis being placed on the problem and in the
modest approaches to the solution of it. The highly
uneven balance in capability between people and
machines is a most critical problem, and one which
should be attacked with full emphasis and in full
strength.

Further evidence of the existence of this imbalance
is to be found in the one-~sided emphasis which has been
placed on the cost of EDP equipment. Efforts to control
equipment costs are absolutely essential, and the sub-
committee certainly wants this attention continued, but
this is only half of the job. There are indications
that personnel costs now run to 50 percent of all EDP
expenditures, and therefore they are the other half and
may be expected to increase percentagewise. With
personnel costs such an important part of the total, the
subcommittee 1is at a loss to understand why so little
has been said about so much. This seeming neglect of
personnel costs should be corrected and personnel costs
should be considered and controlled with care equal to
that exercised in regard to equipment.

Some of the issues raised by the committee can be
seen in the inadequacies of current EDP research. As the
Report to the President states, "Of the $15 billion being
devoted to research by the Government, at least $135 million
is applied to computer sciences."? About $91 million of
this amount 1s spent by the Department of Defense. The
remaining $lli million is in basic, applied, or develiopment
stages of research and development with little organization,
much duplication, little exchange of information, except
through the National Bureau of Standards, Department of

Commerce, and virtually no over-all planning.l® For basic

8U.5., Committee on Post Office and Civil Service,
p. 23.

9U°Sog Report to the President on the Management of
Automatic Data Processing in the Federal Government, p. 53.

101p4d., pp. 53-5l.
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research the situation 1s not too bad; however, for applied
research and development it is irrational and wasteful.

Even the staffing problem, like the shortage of EDP
personnel, could be materially improved by research.
Training in EDP technology should be encouraged not only in
the school-age individuals but especially in those who
presently are Federally employed.

As for the effects of EDP on the Federal employee,
automation does not seem to have been as disastrous as one
might imagine. When the need for production exceeds the
capacity or cost of production, then technology must be
improved in order to meet the demand. This is probably the
reason why great worker displacement is not prevalent in
automated situations. The human resource is utilized as
output increases through improved competence. Some agencies
have shown a reduction in personnel as well as increased
productivity. For example, the Division of Disbursement,

U. S. Treasury Department, employed 1,891 perscns in fiscal
year 1960 and issued 282 million checks. In 1962, after
improved automation, it employed 1,625 persons--266 fewer
persons--and issued 316 million checks--34 million more
checks, indicating a 30 per cent increase in competence.11
Over this two-year period the number of workers displaced

was limited probably because the reduction was accomplished

11U.S., Use of Electronic Data Processing Equipment
in the Federal Government, pp. 36-37.
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by attrition. This means that automation decreases the rate
of acquisition of employees.12 Valid statistics are not
available to prove this point throughout the Federal establish-
mentol3

It is fact that Federal automation has helped to
keep the percent of increase of Federal personnel, both in
numbers and cost, below that of state and local governments,
which have a lower rate of automationo1LL This reduction in
acquisition rate may mean fewer low-level jobs but usually
an increase in jobs requiring great competence. The experi-
ence of the Treasury Department is not common. The Bureau
of the Budget reports that many agencies indicate a lack of
reduction in force after advent of automation because of
increased work-load,15 This would indicate the validity in
the statement that the computer can satisfy a need for
increased productivity.

Another problem which the Federal government faces
concerns full utilization of its hardware. Computers are
not like people; machines can be worked twenty-four hours a
day, seven days a week.

While the General Accounting Office has not been

121p1d., p. 16.
1pid., p. 38.
igearie and Mason, op. ¢it., p. 1l2.

15U,S., Use of Electronic Data Processing Equipment
in the Federal Government, p. 16.
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successful in developing centralized computer management,
General Services Administration has attacked the problem of
surplus time utilization through its program known as the
National Government-Wide ADP Sharing Exchange Program.16

Beginning June 30, 1965, this agency will seek to
have over 500,000 hours of federal computer time used by
other agencies. This half-million hours that now appears
wasted comprises nearly 60 per cent of what currently costs
the government $1.1 billion. Out of 810,000 possible hours,
only 310,000 hours are actually being used, 17 However, this
is not a true picture because often a computer is not being
operated because it 1s being prepared for the next job. A
centralized processing/storage arrangement as outlined above
would reduce this waste.

Some of this time is wasted on custom-built hardware;
a computer may be built to operate one weapons system only.
Between wars and tests there is little for this machine to
do. Yet it would not be logical to have such specialized
systems running payrolls and performing other routine tasks,
in case they were needed instantly.

Another waste results from the fact that a great
deal of "non-prime" time is available. While computers do

not sleep, men do. Most EDP personnel can find work during

16General Services Administration, The Government-
Wide ADP Sharing Exchange Program, op. cit.

Y1p14., p. 2.
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the day, and thus they do not work at night. Training and
research-and-development personnel could utilize this
evening time on the computers.

Even though it appears that much time is wasted, the
problem is not as great as would be imagined. General
Services Administration hopes through its new program to
utilize any of this time that can be salvaged. The non-
prime time of both government and non-government computers
represents a considerable loss of national resources.

Basically, the overview of the Federal EDP efforts
lacks good definition. The broad definition is not well
drawn: lesser problems are also ill defined. For example,
there are no general guidelines for the different complexity
of problems.

The computer is excellent for solving problems of
high complexity, which have many constants and variables.
But the greatest number of administrative problems are char-
acterized by low complexity, having a limited type of
constants and variables. 1Instead of a count of hardware
by type, there is a need for a census of problems by type.
Then the proper hardware array can be developed to match
this need. The present solution is something of a "shotgun
therapy'" approach to a problem that can be identified.

In the present overview the man portion of the man/
machine compromise is not clearly defined. The basic reason

for this inadequacy can probably be deduced from the nature
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of the agencies charged with development of the overview,
The Bureau of the Budget and the General Accounting Office,
while having management systems responsibility, have tradi-
tionally focused on the cost aspect of management rather

than on the mechanism of improved management.

Federal Agency Applications

The management of the hardware portion of the
Federal agency activities of EDP can be summarized. The
Bureau of the Budget has taken as its prime role that of
review, approval, and guidance of the hardware environment.
The General Services Administration has been involved
primarily in the adequate utilization of computer time. The
Civil Service Commission has been concerned with the many
personnel problems resulting from the machine environment.
The National Bureau of Standards, Department of Commerce,
has sought to reduce the incompatibility and improve the
design of hardware.® All of these general efforts are
translated through systems development into actual operations

in various agencies,

Department of Defense

As indlicated by previously cited statistics, the
Department of Defense is the biggest user of computers
within the Federal establishment. The application of this

technology ranges from basic research, applied research,

18Report to the President, pp. 85-87.
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and development to every phase of program execution. It
consists of generalized systems for the entire Department of
Defense to a highly sophisticated configuration of hardware
which operates a single weapons system.

A notable accomplishment in the general category is
the Department of Defense supply system. This program is a
highly centralized control system as well as an efficient
decentralized distribution operation. Approximately =
million and a half items are under control in this system.
The central control system manages requisitions, records,
materiel requests, materiel levels, and fund accounting.
The distribution centers or supply depots handle all the
administrative processing incurred in storing and shipping
of these items. The automation of this entire system is a
noteworthy example of the semiautomated organization. The
standardization, utilization, and cataloging represent a total
gystem of speed, accuracy, and volume which would stagger the
average public administratoru19 This agency has pioneered
the inventory-management data operation based on a standard
requisitioning and issue procedure (MILSTRIP). None of this
would have been possible without Epp . 20

Other programs of special interest to administrators

because of their impact on decision-making are the war-gaming

19committee on Post Office and Civil Service;, op.
cit., pp. 58-62.

201bid., p. 61.
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models. The Joint Chiefs of Staff have a broad computerized
war-gaming system, TEMPER, which seeks to apply a full range
of all the technical, economic, military, and political
factors into an international war game that concerns all the
countries in the world. This is, of course, a simulation
study whose predictions are valuable but not extremely
accurate. It does help to define the factors of the very
complicated problems,

The Air Force, in its system called STAGE (Simuliation
of Total Atomic Global Exchange), can simulate a two-sided
world-wide atomic war. It lists all the possible chance
interactions, computes aerial refueling requirements, and
schedules tanker sorties., Detailied sorties of all weapons
systems have also been planned. This allows the "players"
to concentrate on planning and evaluating offensive strikes
rather than on calculating and bookkeepingozl

Over 70 per cent of the total computer time is used
for management and administrative applications in the
Department of Defense, while 20 per cent is used in research-

and-development efforts, 22

National Aeronautics and Space Administration

The two civilian agencies devoted to scientific tasks

2lrpid., pp. 62-6l.

ZZIbidog p. 2.
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of magnitude are the Atomic Energy Commission and the
National Aeronautics and Space Administration. The prac-
tices of the AEC are not commonly known because of the
restrictive nature of its mission; however, in 1963, NASA
had 118 computer systems, of which 11 computers (both full-
and part-time) were being used for administrative practices°23
For an agency of such advanced scientific EDP talent, NASA's
administrative EDP efforts have been far from spectacular,
as evidenced by administrative efforts at the Manned Space-
craft Center, Houston, Texas. Many of the reports at this
location in April, 1963, were mere tabulations.2d This
comparison of the more experienced Department of Defense EDP
effort and the younger NASA effort'shows a tendency toward

improved administrative systems as the system ages.

Internal Revenue Service

The Internal Revenue Service, Department of the
Treasury, 1s well known for its EDP efforts. It is an
excellent example of the field/central office relationship
in high-volume EDP. The system is divided into three parts.
The District Office is responsible for the receipt of the
manual source data-returns and remittances. The Service

Center is responsible for converting the source data to

231bid., p. 3.

2L*Publication of the Computation and Data Reduction
Division, Management Computer Application Branch (Houston
Texas: Manned Spacecraft Center, April, 19063).
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machine language as well as for editing and arithmetic
auditing. The National Computer Center at Martinsburg, West
Virginia, with a staff of only 175 to 200 employees, will
ultimately update taxpayers' records by assembling all the
information on one taxpayer at oﬁe place, receiving its
information on magnetic tape and generating magnetic tape.,
This output tape will enable the Regional Service Centers to
produce the printed delinquency output, which is sent to the
delinquent taxpayer 1in the name of the District Officeo25
This system is an excellent example of the probable form of
the future public organization. The field offices will be
responsible for the input/output information, while the
central facilities will be primarily responsible for the
handling of data. The central facility is an example of an
automated organization.

These examples have shown the value of EDP to the
Federal establishment. The Department of Agriculture;
Health, Education, and Welfare; Post Office; the Veterans
Administration; and others are important users of EDP. The

technique is permeating the executive branchq26

The Legislative Branch .

Congress' use of the computer ig limited to utiliza-

tion of staff and hardware of agencies interacting with

25 ommittee on Post Office and Civil Service, op.
cit., pp. 49-57.

261p14., p. 29.
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committees. The Congress does not possess an over-all
computer system. There is interest in this area and exten-
sive hearings were directed toward such an effort, but no
complete definition of need has yet been drawn.2! Installa-
tion of a computer system would probably have the beneficial
result of returning Congress to its place of initiation of
general policy from its present position of "seconding the
motion" of the executive in public matters.

Internally, Congress generally lacks definition of
its needs in computer uses. Since the members of Congress
operate independent administrative units both as to personal
and committee staffs; there is a need for improved systems
at this level.

The computer offers the Congressman an excellent
tool for statistical and clerical assistance. The legisia-
tive branch could audit its data through the General Accounting
Office, manipulate it as desired, and construct problem-
golution forms as rational as the executive branch without
the prejudice which currently exists. It would not be
necessary to duplicate all the systems of the executive;
therefore, the cost would not be great. A systems person as
an administrative assistant to each committee would be a

valuable adjunct to the present system.

27U°S°, Congress, Senate, Joint Committee on the
Organization of the Congress, 89th Cong., 2d Sess., 19606,
Gen. Rept. 948, p. 23.
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The volume of clerical response required of the
individual Congressman is ever increasing. Mechanical
signature machines as well as automated typing systems have
been installed; however, over-all automated administrative
systems have not been developed feor the use of Congressmen.
Most have some system of priority of work, but a manual "log"
of this nature is prone to error and usually does not include
a suspense item follow-up. 1In many instances the Congressman
represents his constituents before executive agencies through
correspondence. Suspending and following up such correspond-
is difficult and time consuming. A simple time contrcl could
be developed to aid every member of Congress on a daily
confidential basis° Many other systems applications could
be developed, but they must await a proper systems approach
to the problem.

Why has Congress failed to evolve a3 an equal body
to the executive? From a systems point of view there are
many reasons for this failure. First, Congress does not
have a basic characteristic of internal change. 1In design
and practice the system is built on seniorityo‘ Key positions
of leadership are dominated by the long.-termers in the
seniority system.28

By definition a system is an organization of regu-

lated interaction. The word "regulated" is important; it

28W1lliam J. Keefe and Morris S, Ogul, The American
Legislative Process, Congress and the States (Englewood
Cliffs, N. J.: Prentice-Hall, Inc., 1i96L), p. 165.
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implies restriction. Each system by its own definition sets
up certain limits to the organized interactions. These
limits can violate the basic principles of a good system and
work as a dysfunction. 1In the case of Congress the restric-
tion of seniority acts as a deterrent to internal system
change. The senicrity system operates to block increased
competence of the members of Congress., While the executive
branch has been in a state of evolutionary change ih the
twentieth century, the Legislative Reorganization Act of
1946 represents the only major "bloodless" effort on tha
part of Congress for internal changeo29 This act represents
a compromise between the reformers and the leaders. Any
change that would increase the competence of the members cf
Congress would have a definite effect on the leadership.
The outcome could be a realignment of the internal hierarchy.
The Congressional leaders are like ancient military archers
at the time of the invention of gunpowder. If they adopt
new techniques, they are not guaranteed that their skill
will be needed in the new order; however, if they do not
adopt these new techniques, they will stand to lose every
battle with the gunpowder users of the executive branch.
The horns of this dilemma are indeed sharp. Finally, the
fact that the majority of Congressmen are lawyers only adds

to their reluctance to use an alien technology.

291bid., p. L55.
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It is widely, though questionably, held that there
is some diabolical plot on the part of the executive branch
to take over the government. The ascendency of the executive
is basically caused by the improved systems of this branch.
Since Congress is in the position of conservator, its role
should be that of the true conservative, It should not be
against change per se but rather in favor of orderly, well-
defined change. The conservatives of this country would do
well to obtain the computerized techniques of change in
order to challenge the ill-defined forms and contents of the
problems that the more liberal seek to solve. As a political
technique the computer is neutral. It can be used to show
how irrational programs based on "muddling through" deci-
sions are squandering the resources of this country today as
the pork barrel squandered the public domain in the nins-
teenth century. It can be used just as effectively to apply
todayts resources in solving the multifaceted problems
presented by progressive groups. The computer has no
political affiliation. It can make Congress more competent;
the question is whether Congress will allow such an internal
systems change. The pclitical scientist would welcome auch
competence, since items like roll-call information can be

subjected to mathematical analysis.>©

30011ver Benson, "The Use of Mathematics," loc. c¢it.,

— it aame

p. 37.
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The Judicial Branch

The Federal judiclary, like the law profession, is
only incidentally involved in computer technology. The
Supreme Court will possibly benefit from present and future
jurimetrics experimentation. At present the involvement has
concerned behavioral studies of the Court.>+

The problem of effecting a change in the Supreme
Court is not easy when such a change involves a revision of
the philosophic attituds of the Court. Administrative changes
have not been frequent but have been readily achieved.

Article III of the Constitution of the United States is a
tribute to the excellent systems ability of 1787. Continually

improved methodology could enhance this original design.

Summary
The Federal EDP efforts point to many inadequacies:
one of the most prevalent is the failure of the public
administrator to become involved in the man/machine problems.

The Report to the President phrased the problem as follows:

Experience in the Government and in industry has
demonstrated the urgent need for management to concern
itself intimately with ADP activities. Because ADP is
based on a new technology whose most visible manifesta-
tion 1is equipment of an esoteric nature, there has been

3lsee Fred Kort, "Predicting Supreme Court Decisions
Mathematically: A Quantitative Analysls of the 'Right to
Counsel Cases,'" American Political Science Review, LI
(Mar., 1957), p. 51; Glendon Schubert, "Judicial Attitudes
and Voting Behavior: The 1961 Term of the Unlted States
Supreme Court," Law and Contemporary Problems, XXVIII
(Winter, 1963}, p. 100.
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a tendency to regard it as the particular responsibility
of the technician. ADP applications, from the simplest
to the most complex, raise problems and require deci-
sions that are the direct responsibllity of managers
themselves. ADP may have a pronounced effect upon organi-
zational arrangements, the kind of work employees perform,
the conditions under which they work, or the type of
skills required. Furthermore, ADP can have an effect not
only upon the means and cost of providing service to the
public, but also upon the kind of service provided. ADP
applications that are primarily designed to provide
information can have a significant effect upon the way

a manager makes decisions ang upon the control he exer-
cises over his organization. z

The Federal government, in order to achieve better
results, should devote as many resources to the solving of

man's problems of interaction with machines as on hardware

research.

32Bureau of the Budget, op. cit., p. L.



CHAPTER VII
AUTOMATION IN STATE AND LOCAL ADMINISTRATION

The national government does not exist in isolation
from lower levels of government. In a federal system, power
is divided between a central government and subdivisional
governments.,l While spheres of authority for the national
and state governments exist, these levels still interact.
Some computer applications concern this Federal area. Levels
of government, like branches of government, cannot be defined
absolutely; nevertheless, for general classification these

divisions can be used.

Federal Applications

One obvious area of interest to both national and
state levels 1s the election system, which is often defined
by states and interpreted by the national judiciary. On
March 26, 1962, the Supreme Court ruled that it had the
authority to hear state apportionment cases and that the

Fourth Amendment requires apportionment to be based on

lyack G. Plano and Milton Greenberg, The American
Political Dictionary (New York: Holt, Rinehart & Winston,
1962), p. 30.
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pOpulation.2 This squarely puts mathematics into the problem
of reapportionment. Some of the constants have not been
defined; for example, does the population requirement mean
division according to residents, voters, or citizens?

Stuart Nagel, a University of Illinois political
scientist, uses Census Bureau tapes to produce all the
various combinations of population. An electronic graphic
recorder is capable of drawing such a map in seconds, with
less than one per cent error.° Several states have sought
to use this technique, and the Ford Foundation has granted
$915,000 to the National Municipal League for further study.

An answer to the problem has not been reached
because as yet the problem is 111 defined. This introduces
the possibility of utilization of computers in quasi-
rational situations. Lindblom's "successive limited compari-
son" is such a situa"cion.LL Quite often it is difficult to
get the answer because of an ill defined problem. The
computer can help in this situation by indicating all the
possible answers. The differences between these answers can
usually be determined. Considering these facts, a new
definition can be made.

The Supreme Court has declared that reapportionment

Baker v. Carr, 82 S. Ct. 691 (1962).
3

Public Automation, I, No. 5 (1965), p. 1.

uLindblom, op. cit., p. 81,

b4

o
T



103
is not a political question, yet it has not sufficiently
defined the problem to avoid some political answers.

Other aspects of voting are receiving computer
attention. Voting machines have been used in the United
States for most of this century. These devices are usually
electrical/mechanical devices. Only recently have elec-
tronic voting machines been developed. One major reason is
the specific nature of state law with regard to balloting.
Many votes are still counted in the manner familiar to Julius
Caesar-~four vertical hash marks and one horizontal. The
design of an electronic voting system of high fidelity and
security is a simple matter. Having the system accepted
into law is the difficulty.

The computer may be used in the prediction of elec-~
tion results as well in the analysis of voting data. The
Bureau of Government Research at the University of Oklahoma,
under the leadership of Oliver Benson, is continuing the
work on election data pioneered by Cortez A. M. EWing.5

As can be seen, the Federal relationship with the
state may use computer techniques. The Federal relationship
with local government, particularly the cities, has not been
defined definitely in computer parameters; however, the
relationship offers many possibilities of "creative feder.
alism." The citles could be the source data supply for

Information necessary for Federal program-planning of a

5Benson, "The Use of Mathematics," loc. cit., p. 36.
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general and specific nature. Finally, the encroachment of
the Federal executive--if encroachment it actually is-~is
not a diabolical plot. Instead, it is plain to the systems
analyst that the state systems are much less efficient than
the Federal govermmsnt. The Federal taxation methodology is
highly efficient. It cannot compare with the methodology of
state government, which is similar to that used by St. Matthew.
The Federal executive agencies are constantly evolving into
more efficient forms. The states have internal change
mechanisms, which could be described as too liberal if the
number of amendments were counted. A more consistent systems
argument would hcld that the mechanism is not so much in
error as the poor total system design which requires the
great number of changes. The states in their constitutional
format have emulated the Federal government, but by their
nature states are different from the Federal establishment.
As the states prove their inefficiency, individual citizens
and groups look to the Federal government for solutions to
existing and emerging problems, such as welfare, education,

and highway probliems.

State Applications

Executive
The fragmentation of power in the states has led to
the weak position of the governor; this has significance in

the problem of dispersal of hardware among quasi-independent
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or totally independent state agencies as opposed to centrali-
zation of hardware. In many ways a centralized system holds
much promise for states. From a hardware point of view,
economy is on the side of centralization. From the software
angle, the use of generalized procedures can enhance the
gspeed and degres of automation as well as the quality of
output. Fite has introduced a counterargument--the facts-
of-1life point of view. To impose automation in state
affairs is a problem of tremendous traumatic effect. To use
a medical analocgy, the surgical risk of proposing automation
on a centralized basis is of such magnitude that the opera-
tion could be a success but the patient might survive in a

6

completely changed form. The medical analogy is consistent
with what Reilly calls "Organism Management," a system for
"decisions~-~capable information."' "Organism Management"
fits the Federal government because policy-makers have legal
authority to act; however, state officials in high executive
position often do not have this authority.

Hearle and Mason sought to solve this problem of

centralization through what they call a "unified information

system."® The difference between this system and the type

6Harry H. Fite, "Administrative Evolution in ADP in
State Government,'" Public Administration Review, XXI, No. 1
(Winter, 1961), p. 3.

TFrank W. Rellly 6 "Policy Decisions and EDP Systems
in the Federal Government," Public Administration Review,
XXII, No. 2 (September, 19627, p. 132.

BHearle and Mason, op. cit., p. L9.
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of centralization referred to by Fite is that the unified
system centralizes information in a central storage but does
not require centralized management. In other words, data is
stored like information in a livrary and can be "checked out"
by an agency or person authorized to do so. The input/output
functions are still in the hands of the agencyo9 Such a
system would have the ingredients for general or specific
decision-making. This system is aimed at the 1970~75 time
period. The dats-bank idea, the master file of information
concept, seems to have more appeal for urban areas than for
state governments.lo The technique does show how an EDP
system can be functionally divided to achisve efficiency,
even in a decentralized management environment.

The centralization versus decentralization of the
hardware environment has not been settled. Centralization
because of economy seems to be gaining ground in Oregon,
Utah, Illinois, West Virginia, and Louisiana.’l

California is considering integrating all the city,
county, and state hardware into one system designed by the
Lockheed Corporation., A unified hardware system would be

uged to match the unified software databank concept. Such a

9Bdward F. R. Hearle, "A Data Processing System for
State and Local Govermments,6" Public Administrative Review,
XXII, No. 3 (September, 1962), p, 1i51.

1050hn K. Parker, "Operating a City Databank," Public
Automation "Output," I, No. 1 (June, 1965).

1lvgtate ADP Centralization," Public Automation, I,
No. 7 (December, 1965), p. 2.
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gystem could mean a saving of §00 million a year in fifteen
years,12
The answer probably lies in a compromise of the two
positions as technology increases the capacity, lowers the
cost, and assumes more functional modularity. The input/
output functions will be decentralized while the handling of
data (processing and storing) will be centralized, 13

One point of agreement is in the importance of
executive support, a point emphasized eariier in Federal
experience. The governor and top state executives must be
concerned with EDP if it is to be effective.

Kennedy specifies the importance of the governor in

this effort:

In Illinois we have learned that the first step in
establishing a management information system is to gain
the support of the governor. He must grasp fully the
benefits of a planned and managed information system,
recognize that traditional lines of authority must be
crossed to make the system work properly and efficiently,
and support the conceaﬁ of control at the very top of
the executive system.

Fields echoes these words as they apply to the

experience of Pennsylvania executives:

In retrospect, it seems that had greater emphasis
been placed on orientation of cabinet secretaries,

121p44,

13Edward F. R, Hearle, "Alternate Approaches to Data
System Design for State and Local Systems," Proceedings of
the Conference on EDP Systems for State and Local Government
(New York: System Development Corp., 196L), p. ll2.

hsonn a. Kennedy, "A Legislator Views ADP in State
%Sggﬁnment," Public Automation "Output," I, No. 5 (October,
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deputy secretaries, and bureau directors--the top-
ranking echelons of state administration--the entire
program would have had smoother sailing.

EDP could have a marked effect not only on the
efficiency of state administration but also upon the effec-
tiveness of the higher echelon of state officials. This can
be done through the present structurs in inter-agency or
intra-agensy application.

Whiie almost all state sgencies have some feasible
computer zpplication, the states®' responsibilities in educa-
tion are becoming increasingly automated. Many professional
groups have svolved to meet this need, including the Asso-
ciation for #ducational Data Systems, Educational Systems
Corporation, and the Committes on Educational Data Systems
of the Councll of Chief State School Officers.

The state of Florida is a good example of state
educaticnal programs. Typical output includes:

1. A standards check that includes 1,800 criteria

for every school in the state.

Instructional program deficiencies.

N

3. Instructional program inconsistencies between
computer analyses and principals' evaluation.
L, A list of professionally unqualified teachers.

5. A 1list of teachers by course.

L

YBarton A. Fields, "Introducing Continuous Change
in Pennsylvania," Public Administrstive Review, XXII, No., 3
(September, 1962), p. 13b.
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6, A list of class size and courses,16

Legislative

State legislatures have become involved in EDP
efforts. Their interests are quite often financial. The
Ohio legislature through its finance committee uses a
computer to reproduce a new budget incorporating each change
made each daylby committee action. This revised budget is
in the hands of the committee members each day. The output
production of 2,500 lines takes less than 5 minutes! computer
time.l?

The recommendation of the Data Procegsing Study
Committee of the state of Texas was that a proposed systems
service organization could be under the executive or legisla-
tive branch.1® If the legislature did gain control of tha
systems development, the result could be a further weakening
of the administrative responsibility of the governor. This
would put the EDP efforts under the Texas state auditor, a
legislative employee, in much the same manner as if the
comptroller general controlled all Federal EDP efforts.

William C. Walsh, Director, Bureau of Electronic

Orobert Gates, "Educational Systems," Proceedings
of the Conference on EDP Systems for State and Local Govern-
ment (New York: System Development Corp., 1964), p. 88.

17public Automation, I, No. 1 (Junme, 1965), p. 1.

180rus M. Mooney, "Automatic Data Processing in the
State Government of Texas," Proceedings of the Conference on
EDP Systems for State and Local Government (New Yorks
System Development Corporation, 196L), p. 153.
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Data Processing, Department of Taxation and Finance, state
of New York, is of the opinion that fiscal accounting is the

sine gqua non of EDP in state governments. Without EDP state

taxation agencies cannot, at this time or in the future,
cope with the mass of paper in tax administration. For
accuracy and reliability of results the computer is & must
in state tax administration. In addition, the need for tax
information by many other state agencies and possibly by the
Internal Revenue Service will increase this burden.t? As
leglislatures face more and more fiscal problems, the use of
state taxation records will become the basis of program-
planning by legislatures.

From this discussion it is apparent that state
legislatures will be confronted by computers in their fiscal
management of states. A comprehensive study of this rela-

tionship is sorely needed.

Judicial
There are at present no state-wide legal systems of
administration. The state of Hawaii has used a card system
since 1961 to record filing and disposition of every case
for statistical purposes.20 Like the Federal judiciary, the

state systems are mostly manual. If James Madison were

91bid., p. 31.

20gldridge Adams, "EDP Aid to the Courts," Proceed-
ings of the Conference on EDP Systems for State and Local
Government, p. 18.
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suddenly thrust back into‘twentieth-century state govern-
ment, he would probably féel more at home in the state
judiciary because of their lack of innovation since his day
and time.

State judicial experts are becoming aware of the
fact that state agencies with EDP have an advantage over the
cemmon litigant or agency without EDP.2t  The epistemology
of our legal system is based on the adversary process of
trial., If a baliance of resources of litigants is required,
then the defense attorneys will in the future be as interested
in gystems as are the state-employed attorneys.

EDP will have its effect on the practice of law in
the states, but its real contribution will be in adminis-
tration of legal systems as well as in law enforcement.

The applicationm of computers to state problems is a
foregone conclusion. The question is whether the present
state organization will allow automation. If it does uot,
then more and more problems will be defined and solved on a
national basis. If states do automate administratively,
there 1s no doubt that change will occur, and, hopefully,
states will be abtle to take a more effective role in the

affairas of this country.

“l1pid., p. 21.
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Local Applications

Executive and Legislative

One key to the automation of state agencles is the
degree of urbanization. This is seen in the amount of auto-
mation in New York and California. The standard metropolitan
areas are loucated throughout the country; however, there is
a concentration of these areas on the East and West Coasts.
In between there are islands of urbanism in a rural sea,
These rural areas are characterized by the lack of services
of professional public administrators; consequently, there
is an unprofessional, dilettante approach to the defining
and solving of problems. Counties, as they interact with
the state, have systems and procedures that are carefully
defined by the state.“© Urbanization has increased the
number of functions of many counties through special legisla-
tion.2° The automation of urban counties has proceedsd in
the standard metropolitan areas. In fact, the growth of a
metropolitan ares may be due to its ability to define and
solve problems,

The cities themselves have been successful in utiliza-

tion of the computer. The effect of improved information

can be seen in the changing role of the city manager in the

22Hearle and Mason, op., cit., p. 17.

#31bid.
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manager/council type of city governmentozu This change is
often apparent in the involvement of city managers in areas
of policya25 This 1s due to the improved quality and quantity
of facts. Facts and value could be debated in former times;
today the improved information is hard to dispute, and
values have been rationally defined. This does not mean
that there is less democracy; it means better democracy.
Elected representatives can make better decisions because
consequences can be better judged by using high-fidelity
data,26 It is at the point of decision that the publiec
administrator sees the interaction of his administrative,
political, and behavioral responses. The city manager's
contribution is his expertise and excellent data. It is easy
to see that the urban/city government is evolving into a
more efficient form, a rational administration subject to
the democratic will of the people expressed through their
representatives.

City automation has begun usually in ad hoc applica-
tions centered around fiscal matters. Budget-making and
taxation data are ever increasing in quantity. The city of

Fort Worth, Texas, for example, had a [}00 per cent increase

2hpuane Lockard, "The City Manager, Administrative
Theory and Political Power,6" Political Science Quarterly,
LXXVII, No. 2 (June, 1962), p. 22L.

25, A. Harrell and D. G. Weiford, "The City Manager
and the Policy Process," Public Administration Review XIX
(Winter, 1959), p. 103.

26
Ibid., pp. 104-106.

o ——— )
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in budget transactions from 1959 to 1962.°7

Computerized budget-making is usually a by-product of
applications pertaining to utility billing, tax collection,
and payrolls. Other feasible applications are vehicle
accounting and control; traffic, street, and utility engineer-
ing; and statistical data on all departments°28 Automated
administrative systems are not found in completed form in
American cities. The most common innovation at this time is
the data-bank concept. This idea is the basis of Hearle and
Masonf®s unified systemo29 While the authors characterize
their system as a centralized storage for both urban and
state governments, the system in definition and practice
seems to be more applicable to cities.

A data bank is designed to provide management infor-
mation in a centralized location having a variety of data
which is usually part of a production system.3o The recovery
of this data is expedited by simple processing procedures
which up to now have been tabulations of certain items having
common characteristics. The retrieval of this information
is based on the profile or parameters of that which is

desirable. 1In addition to the retrieval programs, the system

2T7ed R. Morris, "Fort Worth's Automated Budget,6"
Public Automation "Output," I, No. 7 (December, 1965).

281bia.
29Hearle and Mason, op. cit.

30Parkery op._cit.
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has file creation and maintenance routines for changing and
updating information. T
This technique was the basis of the Metropolitan
Data Center financed as a Demonstration Grant Program of the
Urban Renewal Administration, Housing and Home Finance
Agency. The participants in the program were The Planning
Office of the City and County of Denver, Coloradoj The
Planning Department of the City of Fort Worth, Texas; The
Metropolitan Area Planning Commission of Pulaski County,
Little Rock, Arkansas; and The Tulsa Metropolitan Area Planning
Commission, Tulsa, Oklahoma.>% The justification of the
project was to achieve economy by avoiding duplication and
to facilitate improvements of methods and techniques. The
specific goals were listed as follows:
1. A magnetic tape file of property parcel records
containing data desired by each agency, including
storage capacity of all "common" data desired by two

or more agencies,

2. A computer program for the IBM 1401 for creating and
updating the basic parcel file.

3. A generalized computer retrieval program for the
IBM 1401 computer to extract and present data in
any specified form and/or combination.

It. An actual demonstration in each agency (except
Wichita) of the following steps:
(a) Identify data needed for specified activities
and assemble these data for parcels comprising
a specified area of the city.

31l1p14.

32Demonstration Project Number Oklahoma D-13, Housing

and Home Finance Agency, under provisions of Section 31l of
the Housing Act, 195L.
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(b) Enter these data into the parcel file.

(c) Establish a system for maintaining the data
current, Wwith appropriate arrangements with
various departments

(d) Test the systems and procedures which cause
the data to flow into the center, and

(e) Test the retrieval program to determine that it
satisfied planning data needs.

The development, by the Wichita-Sedgwick County
Metropolitan Area Planning Commission, of a program
for the IBM 1401 computgg to agsist in analyzing
community requirements.

Specific results to meet these goals by the agencies

were detalled as follows:

DENVER

1.

Tabulate by parcel number, parcel area, assembly
number, current zoning and zone area for all test
areas.

List multi-family residential parcels of land having
a building density floor area ratio range of 1.1 to
1.6, and lot coverage of at least 50%. Indicate by
parcel number and address; the year built, number of
dwelling units, current zoning parcel area gross
floor area, first floor area, and number of parking
spaces for each parcel selected.

Tabulate population and dwelling unit figures, by
census block for census tracts 27C and 38.

Tabulate all parcels sold during 1960-62 by date of
sale, planning unit, and current zoning classifica-
tion. List the parcel number and address, sale
price, and the total assessed property value of each
parcel sold.

Tabulate off-street parking spaces in commercial
areas, by commercial zone district. List the
parcel number, parcel area, gross building floor
area, and the "number of employee and customer
parking spaces.

List valuation and structure data for properties
located on a proposed freeway routing by parcel
number, improvement, personal property and total

331b1d., p. 16.
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assessed values, year built, building location code,
building condition, predominant land use, and the
number of dwelling units for all parcels located
within the proposed route.

7. List parcels on which an application for a change
in zoning has been made, and list for each parcel,
parcel address;, land value, improvement value, total
value, parcel area, gross floor area, year built,
number of dwelling units, number of residents,
space use code; and floor space utilized for each
use.

8. Describe the area within a given radius of the
property under consideration in the zoning applica-
tion in number 7 above. Sort parcels by zone
classification and parcel, listing parcel address,
land value, improvement value, total value, zone
area, gross floor area, year built, number of
dwelling units, number of residents, and land use
code.

FORT WORTH

1. FPor the Downtown Association: tabulate the
addresses of vacant retail structures for firms
being removed from the Convention Center area, show-
ing net floor space available.

2, For the Chamber of Commerce: tabulate for a given
area, data on structure (condition, area, number of
floors, floor area, and value) and for land (area
and value).

3. For the Regional Transportation Study (State Highway
Department): tabulate by building: net floor space
for each establishment, space use, establishment
name, employment; also, tabulate building condition
and area, and parking stalls.

. For the Police Department (Selective Enforcement):
list establishment location, and floor area of all
taverns in the Central Business District.

LITTLE ROCK

1. List all school parcels in Census Tract 33, including

area of each parcel and year the bullding was
constructed.

2, Tabulate the total number of dwelling units and the

number of building permits issued since 1963 in
Census Tract 33.
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List all multi-family parcels in Census Tract 33.

List all parcels that are zoned for commercial use
and all parcels being used commercially. Tabulate
the area in square feet and the total appraised
value of each parcel.

List all retail and personal service parcels in
Census Tract 33.

List all single family dwellings built in 1957 or
later, having a total appraised value of $20,000 or
more in Census Tract 33.

List all parcels located on Pike Avenue between
ith Street and 27th Street, giving the appraised
value of each parcel.

TULSA

10

20

10.

List the number of families living in standard struc-
tures within the test area.

Tabulate the zoning area by zoning classification
and land use within the test area.

List the number of structures selected for rehabili-
tation within each urban renewal test project area.

Tabulate the proposed crosstown expressway land area
and total assessed value.

List the number of industrial firms with five
emp loyees or more,

List the number of dwelling units by building
condition within Community Renewal Project areas 12,
13, and 15.

Tabulate the amount of floor space utilized, number
of employees and number of off-street parking spaces
for all shopping centers and districts.

Tabulate the number of dwelling units to be displaced
by maximum renewal action.

For the Tulsa County Assessor: 1list any parcel and
street address, the names of individual property
owners, the land value, improvements value, and tax
exempt status.

For the Tulsa Police Department: 1list the number of
crimes committed within the MDC test area during the



11.

12.

13.

1.

15,

16.

17.

18.

19.
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month of August, by type of crime, address, time
and case number. (Special data added to the file.)

For the Tulsa Traffic Engineering Department: 1list
the number of accidents by type, time, weather
condition, date, location, and description of damage.
(Special data added to file.)

For the Tulsa City-County Library System: 1list the
number of books on loan, type of reading material,

account status by name, address and account number

withi? the MDC test areas. (Special data added to

file,

For the Webster Telephone Exchange Area: tabulate
the total number of dwelling units by block within
the Webster telephone exchange area.

For the Multilist Service of Tulsa Realtors, Inc.:
list by planning area and parcel number, the sales

price, sales date, and total assessed value of all
parcels,

Tabulate the total number of employees, floor space
utilized, dwelling units, and attributable parcel
acreage by space use code.

List the number of dwelling units by building condi-
tion within the test area.

List bulldings which contain mixed land uses in the
MDC test area.

Tabulate assessed valuations in community renewal
project areas by building condition.

Tabulate the total number of buildings an% parcel
area by space use and building condition. L

It is apparent that lists and tabulations make up

the entire production of this system. The advantages of

such a system are many. A data bank allows the use of EDP

by individuals and departments that could not otherwise

afford it. Information is more readily available even for

routine work. Its excellent historical record is invaluable

3b1bid., pp. 90-92.
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in planning,35 In fact, the public-planning profession is
becoming EDP oriented. The major objection to the Metro-
politan Data Center is that there seems to be no method of
internal change. It appears that alterations to the system
must be made by the consultants.

Second, the data bank is not simple. There is a
relationship between input and output but it is not direct.
A user has to fill out a form which is checked by an analyst
before processing.36 Finally, the generality of the system
suffers from the lack of full processing capability. It
appears that tabulation is the major form of output.

One agency of urban government that has found the
computer a useful tool is the law-enforcement organization.
Chicago, New York, and Los Angeles have information storage
and retrieval programs which concern individual criminals
and their methods of operation. In many systems stolen
vehicle checks can be made almost instant1y°37 New Orleans
and other cities are using the computer to stop scofflaw
violators, who ignore traffic tickets.3® The number of
non-moving violations or parking tickets has reached 600,000

annually in the District of Columbia. The automation of

35Parker, op. cit., pp. 2-3.
361p14.

37"Computer vs. Crime," Public Automation, I, No. 1
(June, 1965), p. 2.

‘ 38"Scofflaws,” Public Automation, I, No. 5 (October,
1965), p' 2‘
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this problem was at first ad hoc and clerical; however, an
expanded program of a preventive-administration nature has
resulted in control of both moving and non-moving viola-

tionso39

Judicial

The computer has had a considerable effect upon the
legislative and executive functions of local government,
particularly in the metropolitan areas. The judicial branch
" has shown signs of improved administration.

In his article "EDP: Last Hope for the Jury System,6"
Judge Henry Ellenbogen has presented a most progressive
court-administrative program. The court in question is the
eighth largest court in the nation. In 1963 the backlog in
this court was 8,000 cases. Traditional filing techniques
resulted in what Ellenbogen called "the lack of a systemo"uo
The improved system was one of developing an EDF control for
these cases. The judge can control the schedule of the court
by scheduling the work of those law firms before the bench.
This is done by a computer program which matches the work of

the firm's trial personnel with those of other firms. Reasons

39paniel A. Walton, "Concept and Operation of the
Central Violations Bureau in Law Enforcement," Proceedings
of the Conference on EDP Systems for State and Local Govern-
ment (New York: System Development Corp., 1964), p. 23.

uoHenry Ellenbogen, "EDP: Last Hope for the Jury
System," Proceedings of the Conference on EDP Systems for
State and Local Government (New York: System Development
Corp., 190L), p. 26.
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for request of delay must be given under oath. Speedy
justice has flowed in controlled volume since the system
went into operation. The number of cases disposed of in the
first six months of 196lL was nearly twice that of the
previous year. This system is now disposing of three times
as many cases as are being filed. A backlog in the judicilary
should soon be intolerable. The statistical by-product of
this system gives ample evidence of being a high-fidelity
planning information source. Ellenbogen is very optimistic.
He sees a better day as legal red tape is conquered, but
more important; he shows that the survival of the jury
system may depend on automation.*l This further indicates
that EDP is not a destroyer of manual systems of value but
rather a conservator that could enhance any desirable present
system. Automation could possibly permeate the entire field

of law, which could mean the survival of the profession.

Summary
While the dedication of the Federal government to

EDP is greater than that at the state and local levels,
their problems are similar. There is a general lack of
research in man-to-machine communication, a critical factor
at the top hierarchical level. It is also apparent that the
level or branch of government that develops EDP problem-

solving techniques has an advantage over those units that do

M1vid., pp. 26-29.
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not. There is a general lack of theory about problem-
solving, data-processing, the nature of administrative
problems, and administrative-problem solution forms.

As a problem~solver, data-processing is concerned
with the arrayment and the decisions to array data. Scien-
tific problems are often concerned with a low volume of
input, precise manipulations of high complexity, and
frequent, well-defined interactions of problem elements;
whereas administrative problems are characterized by high
volume of input, imprecise manipulations of low complexity,
and infrequent, often ill-defined interactions of problem
elements. Scientific problem forms do not always fit admin-
istrative situations; therefore, a computer language oriented
to public-administrative problems would be highly desirable.

Problem- and procedure-oriented languages are
increasing in utilization. A language for governmental use
should have the desirable characteristics of a good system
(anthropocentricism, flexibility, generality, and simplicity).
An administrative user should be able to write the instruc-
tions in English, using variable syntax. The system should
be able to be changed internally for macro or micro instruc-
tions. The language should begin as a generic language that
can be modified to meet most administrative problems. Finally,
the user should be able to write a program in such a way
that there 1s a direct relationship between input and

output. Sometimes the utilization of an intermediate or
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refined form of data can be used in place of the original
source data.

Project SPUR for 1966 is conducting research and
development leading to such a language. It is too early to
determine if such a difficult problem can be solved; however,
progress is being made and results will soon be reported.

Definite plans should be made at all levels of govern-
ment for a total system approach using standardized software
and hardware. Until such plans are drawn and executed, the

potential value of EDP Wwill not be realized.



CHAPTER VIII
CONCLUSION

Automation is a desirable state for public affairs;
it is a continuum of scientific management. This country
can ill afford to continue to waste its treasure or intelli-
gence on irrational manual systems. To achieve the trans-
formation will not be easy. Long-range planning that involves
both hardware and software aspects of the total Federal,

state, and local systems is necessary and overdue.

Hardware

The hardware issue could be resolved by having an
agency such as the General Services Administration develop
a plan for the centralization of data-handling capabilities.
Centralized storage and data manipulation could be arranged
regionally throughout the country. Standardization of
basic units should be adopted to allow competitive bidding
from any qualified manufacturer. The functional units
should be so defined as to avoid obsolescence. These
installations, which would be Regional Data Handling Centers,
could be under the General Services Administration or
controlled by special nonprofit organizations. All Federal
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agencies would utilize these facilities. The surplus time
could be made avallable to lower levels of government as
well as to nonprofit and educational institutions. In fact,
these organizations should be urged to become users. These
centers could be interrelated on the Federal Telephone
Service network.

The input/output hardware could be located in and
be under the supervision of the using agency. The specifi-
cations of this hardware would need standardization as well
as functional modularity to ensure against obsolescence.
The entire system should seek a level of integrity in

fidelity and security of data.

Software
The development of hardware will probably continue

to be ad hoc and preventive. What is needed is an encourage-
ment to the rationally predictive techniques.

The Defense Department has given us two examples of
system~-development management. The Navy has used the in-house
gystem development, while the Air Force has created nonprofit
organizations for the management of its systems development.
The Alr Force has been subjected to criticism regarding the
viability of these outside management techniques,l The Air

Force claims that its nonprofit organizations like Aerospace

ly. s. Congress, House, Subcommittee for Specilal
Investigations of the Committee on Armed Services, The Aero-
space Corporation, A Study of Fiscal and Management Policy
and Control, 89th Cong., 1lst Sess., 1965, p. Ol.
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Corporation and MITRE Corporation are less costly in the
long run than private industry; this point should be further
investigated. If nonprofit institutions are considered
best, then these organizations should be established
throughout the country to aid all levels of government.
These regional centers of research could be directed by a
Special Office or Council of Systems under the President.
By using nonprofit organizations, the Federal salary scale
could be avoided for qualified public-information executives.
In fact, a professional association of such qualified public-
information administrators would go far to proliferate
management information. Other in-house, educational; profit,
and nonprofit forms of software development should be
encouraged.

The duties of these organizations should be basic
and applied research, development, and evaluation of public
EDP systems.

Another function would be to establish a rapport
with all other organizations working toward these goals.
Facilities should be available at these centers for the
continulng education of administrative personnel. Prospec-
tive public administrators could be given a type of
preceptorial training sponsored by these regional research
centers with special emphasis upon projects in areas unable
to hire professional administrators. The research center

would work with the Regional Data Handling Centers to
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encourage a national and regional data bank of information
from and for the use of all levels of government. The
advantages of such a system would be many:
1, The proliferation of research and knowledge
about management systems would be assured.
2. Improvement in the quantity and quality of
professional administrators would be possible,
3. A focus on problems of a general as well as a
specific nature could be accomplished.
4. Creative federalism would be possible; based on
high-fidelity data.

Expensive duplication of governmental effort

Ut

would be avoided.

6. Government at all levels could be based on
rationality rather than on speculation and
conjecture.

As Woodrow Wilson said nearly a hundred years ago,
making a Constitution is easier than making one work.2 The
tools are available to revitalize the American democracy and
to avoid the irrationality of a decline of civilization.
Automation in public administration could lead us, as John

Dewey said, from the Great Society to the Great Community.,3

2Woodrow Wilson, "The Study of Administration "
Political Science Quarterly, II, No. 2 (New York: Ginn &
Co., 1817), p. 200,

BDewey, op._cit.
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APPENDIX I
A GLOSSARY OF COMPUTER TERMS

ADP: Automatic data processing; includes electronic and
electrical devices,

APPLICATION: the system or problem to which a computer is
applied.

ASSEMBLER: a computer program which translates symbolic
code into machine code, usually item for item.

AUTOMATION: the implementation of processes by automatic
means.

COBOL: common business-oriented language, a computer language.

COMPILER: related to an assembler, except certain items of
code initiate several machine codes.

COMPUTER: a machine capable of receiving, processing, and
producing information.

CORE STORAGE: related to computer memory, that area in the
processing unit capable of receiving and holding data
in electronic form.

CYBERNETICS: the field of knowledge involved in the control

and communication of machines and nervous systems.
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DATA: symbols that denote reference or description, espe-
cially numbers,

EAM: electrical accounting machines or tabulating equipment.

EDIT: to rearrange data or information.

EDP: electronic data proéessing, related to ADP.

FIELD: an assigned area in a record for certain information.

FORTRAN: formula translation, any of several procedure-
oriented languages using algebraic notation.

FOSDIC: film optical sensing device for input to computer.

HARDWARE: the physical equipment of a computer system,
Including peripheral devices, contrasted with software.

HEURISTIC: pertaining to trial-and-error methods of obtaining
solutions to problems.

INPUT: information transferred into internal storage.

INSTRUCTION: a set of characters which causes a computer to
perform a required operation, usually upon some quantity.

INTERPRET: the act of printing on a punched card the informa-
tion punched in that card, or the act of translating
non-machine language into executable machine language.

I/0s the abbreviation for input/output.

KEYPUNCH: a device to punch holes in a card that has
machine-language meaning, or the act of operating such
a machine.

LABEL: a name or symbol for an item of data which is occu~
pying a particular location in the computer system.

LANGUAGE: a system for representing and communicating
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information or data between people or people/machines.

LINEAR PROGRAMMING: a technique of operations research for
golving problems involving many variables where a best
value is to be found; not to be confused with computer
programming.

LOOP: a repetitive routine that ends when prescribed condi-
tions are met; in a system a "closed" loop is the
abllity to produce all input necessary for operation
of the system.

MATHEMATICAL MODEL: the generalized characteristics of a
system expressed in mathematics in such a way that

different conditions and their effect on the whole can

be determined.

MERGE: to combine items into one sequenced file from other
similarly sequenced files,

NANOSECOND: one thousandth of a millionth of a second.

OFF-LINE: peripheral equipment that is not controlled by
the central processing unit of a computer.

ON~-LINE: peripheral equipment that is controlled by the
central processing unit.

OPERAND: the quantity portion of a computer instruction;
the object of the instruction action.

OPERATIONAL RESEARCH: the use of analytical and maths-
matical methods for solving operational problems: also
known as OR.

OUTFUT: 1in computer technology, the results of the manipu-

lation of input data according to plan.
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FARAMETER: a quantity whose value specifles the process to .
be performed.

PARITY CHECK: a summation check of each character handled by
a computer to verify wvalidity.

PATCH: the act of inserting additional instructions into a
program.

PROBLEM-ORIENTED LANGUAGE: & language designed for conven-
lence of program specification, not for ease of machine
code conversioﬁ; the how of solutlon 1s not the concern
of the user,

FROCEDURE-ORIENTED LANGUAGE: language based on how & problem
1s to be solved.

PROCESS: a general term which concerns computing, sorting,
interpreting, etec.

PROGRAM: the opposite of dilettante, a wmequential plan to
achileve a desgired result.

PROGRAMMER: one who prepares computer programs.

PUNCH: to shear a hole that has machlne-language meaning in
a card; a single hole that has machine-language signifi-
cance.

QUEUING THEORY: & type of probability theory useful in
studyling delays or line-ups at servicing pointas.

RANDOM ACCESS: a process of informatlion storage and retrleval
where the time required to store or recover data 1s not
dependent upon the previous operation.

READY in computer technology, the sensing of informution in
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machine language.

RECORD: a group of related facts and fields treated as a
unit, to put data in a storage media.

ROUTINE: a set of computer instructions arranged in
sequence to achieve a given operation.

RUN: the complete operation of one computer program.

SCAN: to examine every item of a record and/or file.

SDA: an abbreviation for Source Data Automation.

SEQUENTIAL ACCE3S: the storage and retrieval of data in
arbitrarily defined order.

SIMULATION: a representation of a physical system; the
computer environment can represent a model of some
activity.

SOFTWARE: the totality of programs and routines used to
extend the capabilitiles of computers.

SOURCE DATA AUTOMATION: production of input, particularly
every possibility for one program, in machine language,
usually as a computer by-product.

STORAGE: a device in which data can be stored, commonly
called memory.

SYNTAX: the rules governing sentence structure in a language.

SYSTEM: an assembly of interrelated activities united to
form an organized whole.

SYSTEM ANALYSIS: the determination of what must be accomp-
lished and how the necessary operations may best be

accomplished.
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TRANSIATOR: a program whose input is a sequence of state-
ments in some language and whose output 1s an equiva-
lent sequence of statements in another language.
UPDATE: the activity of putting current information changes
.into a master file,
VERIFIER: a device to check characters through retranscrip-

tion.



APPENDIX TIT
SYSTEMS CONTROL ALL TASKS--A FINAL REPORT

Any system worth its salt soon is known by an acronym.
Tre public-relations value is not the only reason for such
appellation: it is necessary to call the "thing" by something
to separate it from its fellow systems. Out of such a need
the name of the control system SCAT was born.

The system itself was a typical preventive adminis-
tration approach in the Accelerated Public Works Program,
Community Facilities Administration, Housing Home Finance
Agency, Region V. This response developed in the field rather
than 1n the central office; therein 1ies part of the reason
for its successes as well as its failures.

The Housing Home Finance Agency is a conglomerate
crganization which in 1966 becams the Department of Housing
and Urban Development. One element of its constituency is
the Community Facilities Administration (Branch). CFA is a
strata almost of itself. Its programs include Advanced
Planning, College Housing, Public Facility Loans, School
Construction, Senior Citizen Housing, Area Redevelopment,
and Accelerated Fublic Works. In addition to its
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administrative functions, CFA in its Regional Offices has
engineering, legal, and financial responses to make in each
program. The vehicle is the application bound in a file
folder and navigating the processing pipeline. There is
also a poste~procedure loan-management requirement.

The Accelerated Public Works program provided for
grants to eligible public bodies, which included any
political subdivisions and instrumentalities of states.
These grants could be made for any type of public work which
the applicant had legal authority to plan, finance, and
construct, except facilitises which could be financed by other
Federal programs. The primary purpose of the Public Woerks
Accelerated Act was the creation of employment by the
construction of public works., The areas designated for
tnese grants were areas of substantial unemployment (Depart-
ment of Labor) or redevelopment areas (Department of
Commerce). The amount of grants was rarely 100 per cent,

The purpose of immediate aid was not carried through
in program development since the administration of the AW
program was patterned after the Public Pacilities Loau
program. When giving money away, you should not have ths
same standards as in loaning money. In addition, when thess
grants were matched with funds from other Federal programs,
the processing time for the grant was limited to the speed
of the other program. The program estgblished a 120--day

requirement from application to on-gite employment. After
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only a short time it became apparent that the administrative
procedures were exceeding this time 1limit, in spite of extra
employees and overtime. The total program as concelved had
almost a fatal conflict between purpose and procedures.
This problem was compounded with a new staff in each regional
office dealing with literally hundreds of applications, which
had to be processed by engineering, financial, and legal
personnel. The management problems were legion.

Control devices usually do exist, if only as tenuous
images 1n the minds of the managers; most control devices
are relatively simple. The APW control device 1in Region V
consisted of a simple columnar pad which recorded some of
the progress of each application. Since it was yellow in
color, it became known as the "yellow thing." In order to
be recorded, all applications passed through a central
point. As the volume and pressure ingcreased, this feature
became a bottleneck or was easily bypassed. In addition,
the number of tasks reported was limited to the width of the
pad. The biggest problem was that only one person could use
it or post it at a time. Source data flow to the document
became uncertain, and its validity suffered. Even if it had
been successful, it was an ex post facto status report of
little value to line or staff. Finally, any public works
program generates Congressional interest; but a grant program
really brings on the pressure. The APW operations section

became a "fire department" attending aimost entirely to
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priority items; however, it is well to remember that yester-
day's routine becomes today's priority. Of major Ilmportance,
therefore, was the immediate control of the entire process
through controlling each application and each sub-task.

Innovations in control have progressed from the
Gantt chart to the PERT and the Critical Path scheduling
devices, The latter techniques have been children of the
computer revolution. CPM (Critical Path Method) and PERT
(Program Evaluation Review Technique) are planning and
control techniques that focus managerial attention on key
program developmental parts. Both use a network which shows
the interrelationship with other tasks, whereas the earlier
Gantt chart used bars to indicate this relationship. Not
only the events but also the elapsed time were charted in
the PERT approach. This technique was developed by the
Special Projects Office of the U. S. Navy in the development
of the Folaris Weapons System in 1958. Time, in such
programs, was of the essence. The program was developed
deductively; that is, the results desired were related to
necesgsary sub-tasks untll the source requirements of the
entire system were defined. Since each sub-~task has an
elapsed time value, the length of time necessary to complete
the entire project is known. A simple formula can be used
to estimate the time required for each task. This activity-
time formula 1is based on three estimates. There are the

optimistic completion time (a), most 1likely completion
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time (b), and the most pessimistic completion time (e¢). The

most likely time is weighed In the activity-time formula:

AT = a + %b + C

After this simple 1little formula is used to determine
the time for each event, the information on activities and
events can be translated into dates. The critical path is
the longest period of time from beginning to end. If delays
occur here, the whole project suffers. In complex situa-
tions, events can only be sequenced by use of a computer,

To finish on time or sooner is the aim of this type of
control. It is not unusual to visit a new construction site
that 1s almost bare and hear a construction foreman yelling
about being behind schedule. PERT motivates the critical
activities to completion. Couple the goal-attainment record
with the obvious flexibility, and the critical-path method
should be considered by any control-system developer.

The APW problem was considered for FERT application.
The obvious goal was the obtainment of on-site construction
within the allotted time of 120 days for each successful
application. Beginning with this goal, the major subdivi-
sions were traced to receipt cof the application. After the
completion of on-site construction, post-goal activities
were also defined. This sounds simple, but actually people
are reluctant to let you know what they are doing. A good

approach 1is for each person to attend a simple training

session on PERT, and then to develop his or her own network.
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In this way the whole project can be defined. The major
tasks were arranged in network format beginning with Appli-
cation, Grant Offer Pre~Construction, and Construction. It
soon became obviocus that the network was almost linear,
except where applicant activities and program-personnel
activities were going on simultaneously. These large sub-
divisions became known as stages. Rarely did an application
go from the application through the construction pericd
without a delay between these points. Within each stage
the activity time was calculated for each individual taskg
this gave the activity time for each stage.

Here is how it worked: The first stage was the
Application Stage, which was made up of Tasks 01-07. The
activity time of 01-06 was 5 days each; task 07 was 30 days.
If an application was received on October 1 and the formula
was applied, the probable completion dates would be Task Ol--
Oct. 5, Task O2--0Oct. 10, Task 03-~Oct. 15, Task Oh--Oct. 20,
Task 05~-Oct. 25, Task 06--Oct. 30, and Task O7~-Now. 29.

Deductive analysis indicated that the requirements
of the system would be as follows:

1. Provide daily the status of each APW application

as of the close of business the preceding day.

2. Show the next task on each project to be under-

taken, and a target date for its completion.

3., ©Show estimated completion dates for each remaining

task in the current stage on sach project.
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L. Show suspense, or follow-up dates for tasks
suspended for additional data.

Show the work-load of each organizational unit.

o~ \n

. Show the priority of each application.

—~I

Indicate the physical location of the file
folder.

A1l of this had to be in a format that could be used by line
and staff,.

At first a manual design using the PERT system modi-
fied as a linear rather than a ngtwork presentation was
developed. It was almost immediately apparent that such a
system could only be maintained using EDP equipment.

To review the problem, the establishment of control
was the major criterion. Second, the cost factor was impor-
tant because nc funds were provided. There was no time for
a justification, which has to be cleared through the Bureau
of the Budget. 1t was, therefore, decided to develop such a
system by borrowing supplies and time from other agencies.
This is mentioned as a controlling criterion of the output
cost. Beggars must have simple demands.

The first step was to determine the relationship of
the results with the resources. A second factor in dealing
with functions was to use the broadest division of labor to

cover every possibility. Only three actions could be taken

on any one task:

a. GCompletlon of the task.



b.

cl

3
Suspension of the task (attrition included).
Retention of the file at the end of the day for

further processing.

To summarize, the results required were an arrangement of

administrative information abeout the entire APW operations

which could be updated and printed quickly.

Here are the steps which were taken to accomplish

this end:
l.

The tasks of all stages from initial review to
final completion were identified and numbered
one through forty-two. This became the first
line under the heading.

The next step was to determine probability time
for completion of each task of each current
stage by using the PERT activity formula. This
would become line two of the report.

The third line was the actual completion time
for all completed tasks. This was accomplished
by going first to the reports and second to the
individual file. At times there were questions
as to what constituted the desired date.
Suspense data was to be shown on the fourth
line. Although some of the requirements such
as location or priority were not included, at
this point the machine environment had to be

considered. The reasoning of the required
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configuration and report format went something

like this:

a.,

Electric Accounting Machines would not be
desirable because of the limited print area.
The most available computer in the area was
the IBM 1401, which has 132 print positions.
In order to keep borrowed paper and computer
time to a minimum, every print line and
print position would be used.

Since dates make up the majority of the
data, this information must be shown in its
simplest form--the Julian date. Julian
dates are determined by numbering, consecu-
tively, each day of the year from 001 to 365.
Most office calendars have the Julian date
written below the usual presentation, e.g.,
January 1 = 001, October 8 = 281. (If cost
had not been a criterion, this approach
would not have been used since people
normally do not use this type of day-of-the-
year determination.) This 1s an instance
where anthropocentricism was overridden by

cost.

Since numbers or codes ares more economical

than words, such symbols will be used to
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identify state, attrition status, priorities, and
location of files,

Next, the system and the hardware environment were
combined. There were four lines of data for each project,
arrayed as follows:

Beginning in the left-hand margin on the first line
appeared the captions for state, project number, and task

numbers one through forty-two (STPRJ 01 02 03 O4 05 06 07

Tasks 01-07 made up the application stage or Stage I.
Task Ol was the Program Officer's Review of the application,
Task 02 was the Engineering Review, etc. Task 42 was the
final 10 per cent requisition.

On the second, third, and fourth lines the state
code used was a standard code. The project number was the
sequential numbering applied as applications were received.
The state code 26 stood for the state of Missouri, and 002
stood for the application or project number. 1In this case
26002 stood for the APW application of Lake Lotawanna,
Missouri. None of the following information actually
pertained to this real application.

The remaining digits on line 2, read in groups of
three digits, represented the SCAT or probability date of
completion for each task. The report would now look like
thiss

STPRJ 01 02 03 Ol 05 06 07
26002270281286291296301036
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Line three, as discussed above, shows the actual

completion dates for each of these tasks. These digits are
also read in groups of threes after the state and project
code, The report wculd now look like thiss

STPRJ 01 02 03 0Ol 05 06 07

26002276281286291296301036

26002278278281
Some of the specific requirements of our system have been
met, namely:

1. By updating this system the status of each APW
application could be determined as of the close
of business the preceding day. The data shows
the date of completion of every task. For
example, Task 02, the Engineering Review, was

completed on 278 or October 5,

no

The next task to be completed is Task 05, since
line 3 1is blank at this point.

3. Estimated completion dates are shown for the

remaining tasks on each project. For example,
the SCAT time (probability) for Task 05 is 296
or October 23,

The emergence of a bar-chart arrangement is apparent,
but SCAT is different from a usual bar chart in that it has
something to say.

Now we can solve our other problems. Suspense dates

can be placed on line L as follows:
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STPRJ 01 02 03 O4 05 06 07

26002276281286291296301036

26002278278281281

26002 298
Since Task 05 is the Program Officer's Final Application
Review, the report now indicates that this task has been
suspended for additional data until October 25.

The next problem was the indication of priority and
file location. At this point it was necessary to determine
the amount of printing space left on each line. The
greatest number of print locatlons for any line on most
1401 computers is 132. Two positions had been used for state,
three for project number, and three each for L2 tasks, or a
total of 131. The remaining space would be used for
priority and file location codes on separate lines. Priori-
ties were indicated by a symbol in the first left-hand column
nearest the margin of line 3, An asterisk meant top
priority, the letter A the next priority, etc. The file
location code was located on line L in the left-hand margin.
Letters which would be easily recognized were used, e.g.,
"E" for Engineering, "L" for legal, etc. If the position
was blank the file folder was in the central files.

The finished SCAT report looked 1like this:

STPRJ 01 02 03 OL4 05 06 ©

2600227628128629129630103

B26002278278281281295296

26002

STPRJ 01 02 03 O4 05 06 07 08 09 10 11 12

2600327628128629129630103604104440147050053

#26003275275282290291291035040
L26003
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If the date of this report is O43 or February 12,
several things can be determined:

Application 26002 has yet to receive Central Office
Approval, Task 07. Its priority is low, "B," and the file
folder 1is located in the files since no letter code 1s found
on line L.

Application 26003 hes the highest priority, "#." On
February L, Central Office approved this application. The
SCAT time was, therefore, extended into State II, the Grant
Offer Stage. This SCAT time is calculated on the date of
this approval, thus each stage is keyed to the date of the
last task of the preceding stage, except in the case of
Stage I, which is keyed to the date that the application
was recelved, that is, Task 01 SCAT time is five days after
this date. Applications 26002 and 26003 were received on
271 or September 28,

The desired characteristics of the system had been
achieved, except for the indication of the work-load of each
section of APW operations. Each section could, of course,
go through the report and list the applications/projects by
tasks. It would be easier to do this by the computer, but
at first lack of finances demanded that this be delayed
since a basic criterion was to borrow computer time. It
seemed apparent that it would be possible to borrow computer
time, but to borrow storage was out of the question; there-

fore, the entire project was kept on cards, which could be
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used by any 1401 regardless of configuration.

In a period of two weeks the system was programmed,
tested, and in operation using borrowed hardware. While one
other government agency helped with the keypunching neces-
sary to build the file with historical data, civilian firms
were more generous with their hardware. Since a staff of
EDP people was not available, this action was truly an
administrative effort. When the success of SCAT was evident,
steps were taken to continue it legitimately as a six
months'! experimental program.

There 1s an o0ld saying in the Navy: "That which
doesn't originate in the Bureau of Ships is no darn good."
That which originates in the regional offices without
central office knowledge seemed "no darn good" to CFA and
HHFA in Washington. The fact that SCAT was developed and
working in Region V without the knowledge of Washington was
not as important to them as was the lack of co-ordination.
For a time it appeared that it would become a detriment to
the Regional Administrator and the Regional Director rather
than a compliment to their administrative ability. Finally,
approval was granted, but not before the capacity to torrow
time became severely taxed. Other Federal investigations
have noted the fact that improved systems quite often
develop in the field.

With six months' operation assured, refinements of

the systems were investigated. One of the early problems
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was source data. The original system called for each
person who performed a task to indicate this action by
checking a list of all tasks and indicating the state
project, number, and date. This proved unworkable because
of inadequate compliance or noncompliance. The obvious
answer was cybernetlcs--program the computer to produce
every possible type of source data that could be submitted
daily for each task. The source data in question would be
punched cards produced at the same time reports were printed
by the computer. These cards would indicate state and project
number as well as the next task number in each case. They
would then be given to the person or section doing the work,
and when a task was completed the person doing so would sign
eech card and send it to the computer. All cards not used in
one day would be thrown away; consequently, no one had to
account for these cards. The computer would reproduce those
that were needed for the next day. This appears as a waste
since only about one hundred of a thousand cards were used
daily. The thousand cards cost only about a dollar, yet
many man hours would have been lost if an attempt had been
made to file these cards. The major advantage was that no
keypunching was required. Each time a humen transcribes
data, errors are made. By using this automatic technique,
accuracy greatly increased. Of course, blank cards could be
used 1if more than one task was completed in one déy.

The other possible actions besides completion of the
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task could be performed by a person--suspension of processing
or retention of the file for completion the next day.
Processing could be suspended for additional datay this
procedure was aliready known in the office by the acronym SAD.

This was indicated on the SCAT report by line li. In addition,

failure to complete a task meant that the file location had
to be indicated on the SCAT report. Again the computer was
called on to perform this production of source data. The
line personnel now were given every card necessary for
reporting any actions. This completes what 1s known as a
closed-loop system. The computer produced its own input.
It is that highly desirable state in any system known as
gource~data automation. The cybernetic cycle was complate.
During this time the SCAT report was being refined.
At first all projects were listed., 1In order to improve the
control and create a more manageable pipeline load, those
applications having priority were printed in the report froum
Tuesday through Friday. This report was entitled the Daily
Activity Report. On Monday all APW applications and projects
were printed in a report called the Master Report. 1In this
way the efforts of the operations staff were directed to
prilority items, and the SCAT reports carried information on
those projects having a changing status. The work-load report
known as the Task Audit was produced twice a month. It
consisted of a sequential listing by task number. All of the

reports were produced in multi-copies, which matched opera-

tional divisions.
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The Task Audit still did not.satisfy the need for
current work-load information. The new automated source
data could supply the answer. In order to distribute the
cards to the people performing each of the numbered tasks,
it was necessary to sort the cards by task. This deck then
represented the work-load. Two reports were generated from
this source.

One report was a Daily Task Audit which indicated
the tasks to be performed, listing them by state and project
as well as showing the SCAT date or SAD date when applicable.
This report went to the various section chiefs to indicate
their work-load, just as this same information was indicated
by the cards to each person who performed an operation task.

The administration of APW required another report.
This was the Task Audit Summary which presented the work-load
in meaningful totals. Armed with this report, the Regional
Director could tell at a glance the status of the pipeline.
He could pin point obvious trouble spots and allocate his
resources accordingly. Using the Daily Activity or the
Master Report, he could answer any applicant or Congressional
inquiry about the status of any particular item without
having to use the file. From clerk to boss the same accurate
data was being used, in the correct format for each.

Other smaller refinements were augmented. For
example, in the beginning each SAD date on line L had to be

removed by using special input cards for that purpose. This
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was improved by programming the computer to remove the SAD
date when the task was completed.

Other meaningful procedures were denied because of
lack of funds. One such improvement was the computer prepara-
tion of report data in machine language compatible with the
Central Office EDP system,

The reporting of key actions to the Central Office
concerns one-third of the u2utasks. Before SCAT the inade-
quacy of information to the Central 0ffice was a problem in
every regional office. Some had an incidence of error in
excess of 50 per cent. The SCAT system reduced the incidence
of error to 7 per cent in Region V. This could have been
further reduced if the Central O0ffice had provided funds
sufficient to permit programming the production of cards for
their system at the same time the SCAT G;ta was being produced.
The lack of involvement of administrators at the Washington
level spelled the doom for any such unified system. The
support and leadership offered by the Regional Director,

CFA, Region V, and the Regional Administrator, HHFA, Region V,
was in sharp contrast to this attitude.

The daily SCAT system could be diagrammed in a circle
or closed-loop fashion similar to a face of a clock.
Beginning at the one o'clock position, the person performing
the task submitted one of three cards (task completion, SAD,
or location). At the three o'clock position the cards were

sorted by state and project number. At the five o'clock
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position the computer program went into operation and produced
the Daily Activity or Master Report (depending on the day of
the week). At six o'clock 1t updated itself by producing a
new card which included the updated information; it also
produced the next day's input at the same time. At the
seven o'clock position these card outputs were sorted by
state and project number. At the nine o'clock position they
were run through the computer to produce the Task Audit and
Task Audit Summaries. Finally, at the eleven o'clock posi-
tion the reports and cards were sent to the various sections
for the next day's activity. Thus, the system was a completed
loop or circle.

The computer operation was done on a contract basis.
Although two runs were made of the reports in order to supply
sufficient copies, the whole operation took less than one
hour of IBM 1401 computer time. Before SCAT, full-time
clerks were used to search for files and supply information
to the "yellow thing." This inadequate system cost approxi-
mately $825 per month compared to approximately $850 for
SCAT. 1In addition to the planned results other beneficial
effects resulted:

1. Increased goal orientation

2. Improved staffing

3. Reduced crises and bottlenecks

. Improved team spirit

S. Improved indoctrination of new employees
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There were other unsuccessful attributes:

a. The file location routine was never more
than 80 per cent accurate. (This repre-
sented a 100 per cent improvement over the
manual systems., )

b. The rapid development with limited parallel
testing created many chaotic days for an
already overloaded staff.

¢. Inadequate training and operational material
took its toll in causing many audits of the
data.

d. The use of Julian dates created confusion
at first.

e. Finally, the major problems were behavioral.
One of these has been mentioned--the failure
to establish rapport with the Washington CF
and HHFA agencies. The system was constantly
In the position of being a "can rattler K"
begging for funds.

The basic system was developed while one key person
was on leave. TUpon his return there were many trying hours
devoted to convincing this person that a workable system
could be developed in his absence.

One early problem was securing the co-operation of
personnel in filling out source documents; however, once the

source data was automated, the computer would point the finger
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daily at the malingerer. Thils is an excellent example of
how a computer can contribute to the solution of a poor
behavioral situation. This problem was especially acute with
the legal staff, probably for two reasons.

First, the lawyers were not under the Regional
Director in the scalar organizational structure but rather
occupied a parallel pesition., From this vantage point they
could refuse to have anything to do with the cards and
entrust the reporting function to secretaries. Omissions
naturally occurred.

Second, lawyers are trained to solve problems by
induction through case studies. They reason from the par-
ticular to the general; therefore, any logic from the
general to the particular is suspect. Systems work employs
such logic.

All of these problems weres not destructive, only
annoying, requiring patience and tact. A rule of thumb for
any systems person is to try to focus all criticism upon
himself rather than upon the system. A shrewd person can
survive a bad opinion held by others; a system cannot even
defend itself.

SCAT was still only half a loaf. As an administra-
tive tool it had an even higher destiny. Although Luther
Gulick's works are old, they are not without meaning today
because data-processing is operational and non behavioralj;

hls formula of POSDCORB could be applied to SCAT. SCAT indeed
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aided planning, organizing, staffing, directing, co-ordinating,
and reporting; but it lacked a budget response. Funds did
not permit work-measurement studies of the SCAT data; however,
a work measurement opportunity did arise in the Urban Renewal
Branch of Region V. The purpose of the system was the
monthly reporting of the daily work measurements. The
results desired were a man/hour expenditure record divided
into professional and clerical divisions, an hour summary by
project, and an audit report listing by exceptions of those

persons who reported either over or under the required

normal duty hours,
A synopsis of the mechanics of the system were as
followss
a. Bach staff member was given 100 pre-punched
cards indicating the staff members' name,
section, and type (clerical or professional).
b. After completion of a task the staff member
recorded on the pre-punched card the state,
project number,6 task number, and amount of
time required to complete the task.
¢. The cards wers collected daily and the
reports processed monthly. This system is
mentioned because of its obvious compati-
bility with SCAT. All the SCAT input needs
to perform this action is the time required

for the tasks.
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The system saved 306 man hours per month besides the
increased accuracy. The system averaged about $200 a month
in total system cost.

Primary interest here is not this time-saving but
rather the compatibility of the work measurement feature with
SCAT. The only change for the person performing a task would
be that instead of signing his name to the SCAT input card,
he would use a numeric code and write on each the time it
took to perform the particular task being reported. After
the SCAT system finished with the cards they would be saved
and processed in the work-measurement program. In addition,
they would be used to produce the daily and periodic staffing
reports of time and attendance. By providing this type of
budget information, SCAT would be perfected as an administra-
tive system, and all based on one automatcd source document.

Other improvements coﬁld have been made, The system
could have been more anthropocentric by not using numerical
Julian dates and using instead the numeric month, day, and
year. In addition, alphabetic iﬁformation should have been
included. Such things as the name of the applicant, the
name of the authorized representative, the consulting engineer,
etc., should have been available with the control data.

The mechanical approach to the problems of adminis-
tration will be deplored by many behavioral scientists. The
fact remains that mechanization has an impact on behavioralism

that varies from abolishing human interaction through
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automation of an organization to at least modifying the
social relationships. While this system had some behavioral
problems, the system worked in spite of them. The basic
problem of execution of the public will must be served prior
to the problem of relationships of employees. The computer
can do just that through serving as an automated organization.
Several basic criteria emerged from the system:
1. Maximum automation without regard for staff.
2. A cybernetic approach, closed-loop system,
should be used for maximum feedback opportunities.
Automated source data should be utilized, with
one input format serving every data-processing
relationship that one employee has with the total
system.
3. BEvery administrative response should be served
by this source data, from planning to audit.
Finally, the computer system of the next era is the
real-time system. This means that by using terminals at
some distance from the computer a user can correspond with
the computer in real time or instantly. Instead of using
reports and cards, the line and staff will use a console
device to update, query, and analyze stored data. SCAT 1is

compatible with this system of the future. 1It, therefore,

’

can contribute greatly to present operationai systems as

well as to future strateglc systems.
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APPENDIX IIT
PROJECT SPUR 1965

The purpose of Project SPUR (Systems Procedures
Update Research) in 1965 was the development of electronic
data processing systems for the College Housing Program of
Region V. The system requirements included the elimination
of human pre judice and program maintenance as much as
possible, The characteristic of flexibility was also needed
in order to utilize the final results in other CF Programs.
Finally, training material would be developed to explain the
system.

Administrative improvements became a part of the
Federal government almost immediately after the ratification
of the Constitution. When the Navy Department was carved
out of the original War Department, administrative improve-
ment occurred in the form of functional reorganization.
Although many scholars have attempted to trace administration
studies back to Alexander Hamilton and Thomas Jefferson, most

agree that Woodrow Wilson, writing in the Political Science

Quarterly of 1887, initiated the field of study. Frank

Goodnow further added the dichotomy of politics and

161
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administration. In the twentieth century the use of the
functlonal reorganization continued, with the Reorganization
Acts of 1939 and 1945 and the First and Second Hoover Commis-
sions. 1In addition, the Courts and the Congress were glven
administrative reorganizations in 1939 and 1946, respec-
tively.

The techniques of administration began improving in
this century. The early works of Frederick Taylor and Henri
Fayol contributed greatly to industrial management. The
beginning of the behavioral approach can be seen in the
writings of Max Weber and Chester Barnard; however, Herbert

Simon's Administrative Behavior is one of the first defini-

tive works in thils field.

Since World War II a most important technical advance
has occurred--the electronlc data processing revolution. The
computer has become an important adjunct to administration.
Using this device, the Navy developed PERT (Program Evaluation
Review Technique) for the Polaris missile program. Advanced
information technology has rapidly come of age. Administra-
tive studies and operational research projects have been
conducted on an ad hoc basis. The cry has been to automate,
not to administer. Project SPUR, like SCAT, 1s located
among those solutions which seek administrative success
through such automation.

After the successful operation of a control system

(SCAT) in the APW program, the Regional Director of Community
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Facilities conducted a seminar to acquaint key RO personnel
with the uses of EDP in management. The primary purpose was
the motivation of these individuals to accomplish a total
system study. This study became the basis of a total auto-
mation proposal which was presented to OA and CO personnel.
The approval of this proposal and the final arrangements with
the University of Oklahoma resulted in the beginning of
Project SPUR in September, 196l.

The proposed systems manual of the above proposal
defined the entire problem as being divisible into six func-
tional stages. The remainder of this report will concern
the automation of these stages. Sampie output data and block
diagrams follow the text of this report.

The Application Review Stage, Stage I, 1s the most
important because at this point data is transformed into
machine language. This data is not only used for processing
the Review Stage but also becomes the source of data for later
stages as well as CO information.

Stage I represents a management-by-exception program.
Its primary purpose is to point out possible areas for
investigation by the operations staff in reference to appli-
cation approval. It lists those exceptions which possibly
could preclude approval of the application. In order to be
effective, this program must be flexible and as free as
possible from human error.

Flexibility capacity is consistent with current ideas
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regarding managerial uses of computers. The most flexible
computer is the human mind; the best programs probably will
be those that simulate the processes of the human mind. For
example, CF administrators are well aware of the fact that
there is a carry-over of technical ability by persons working
in one program who are reassigned to another CF program,
Operation personnel who have worked in PFL can perform better
in APW than can individuals who are new to the agency. It
ghould be possible for a computer program to be written
Wwhich could be used for different CF programs. This is
accomplished through what are called parameter cards. A
parameter in mathematics is a constant or arbitrary value
which remains the same during a calculation.

These cards, then, remain the same during each
different type of data processing. In order to understand

how this works, you must realize that when data is taken

from a printed form and put into machine language it becomes
linear rather than vertical and linear. This means that all
information ig theoretically stored in a straight line elec-
tronically.

If one considers the information of an application
as one record, within this record there are bits of data
based on the answers found to each application question,

Then, if these bits of data are linear, you may process the

application by dealing with each bit of data in succession.
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A paramster card defines how long the bit of infor-
mation (field size) is and gives a command of what to do
with the information. In order to change formats and process
a PFL application rather than an APW application, all that
is needed is a change of parameter cards using the same
program. This achieves a maximum of flexibility. Any
system designed by finite humans will be prone to error.
Systems using computers are no exception; however, it is
possible with computers to reduce the incidence of human
error. In Stage I you will note that a large part of the
machine effort is devoted to this problem of reducing errors.

Program A of Stage I is devoted to checking the
transfer of data from the source document to machine
language. The printout indicates the location of such
errors. Brrors indicated willzbe checked by keyrunch
operators who are responsible for this operation.

Program B procduces the cover portion of a letter of
disapproval. It might be wondered why a letter of disapproval-:
and not one of approval is produced. This follows the
philosophy of management by exception. This system 1is
designed to point out problem areas by exception,

Program C 13 an edit program which checks to see
that the application contains the correct type of informa-
tion. Type of information refers to whether alphabetic
Information is located in an area or field reserved for this

type of data.
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Program D is a program designed to check that all
questions which must be answered are answered,

Program E is included to check for logical errors.
There are some questions that must logically have a particular
answer, This program checks these answers,

Program F is that portion which does the actual
processing. This is performed by comparison of application
data to a parameter card. 1In the case of college housing we
call these parameters the standard application. The routine
determines and lists the exceptions as indicated by printing
the appropriate remark.

Finally, Program G determines the sufficiency of the
annual revenue to retire the proposed loan. This is based on
calculations and comparisons using a debt service rate, loan
value, and annual revenue. The printout indicates whether
or not the revenue will be. sufficient.

This is the conclusion of Stage I. The output from
this stage is not mailed directly from the machine, but
rather 1t goes to operations personnel who may check the
entire output and may override any machine indication of a
problem. As the parameter cards become more and more
reflective of the judgment of operatiuvn personnel, the
system becomes more efficient. The time it takes for the
computer to perform Stage I is approximately 2 1/2 minutes
per application. If maximum efficiency is reached, it would

be possible to process 100 applications in slightly over
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four hours' computer time.

In addition to the speed, there would be the extra
advantage of uniformity of standards for each application.
This does not mean that such uniformity would be mandatory.
Separate parameter cards could be used for each region, for
different types of institutions, or for each individual
institution. This system is flexible and at the same time
as free as possible from human error.

Stage II was planned to perform three functions.

The first was the development of a Project Summary. The
Project Summary as it is now used is actually an engineering
profile of the project. Program A of Stage II produces the
engineering data in approximately the same format as that
which is currently being used. This functional profile
approach is later used in Stage III. The financial data is
also found in the loan offer, if its recapitulation is
desirable.

Program B of Stage II is concerned with the repro-
duction of a loan agreement. This program had the following
input variable:

1. Standard paragraphs with variable data regarding

each project.
Standard paragraphs with no variable data.
. Occasional paragraphs with variable data.

2
3
f. Occasional paragraphs with no variable data.
5

. A one-time-only paragraph.
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By using the variable input from the application and a table
of standard/occasional paragraphs, it is possible to produce
the document in question. This particular program can be
used for other stages having similar problems as well as for
other CF programs.

Program C is a program designed to reproduce an
amortization schedule regarding the proposed loan. There
are many "canned" or standard amortization programs; however,
these programs do not produce schedules as required in the
Regional Office. It has been very difficult to duplicate
the technique used by the financial analyst. This program
has the future capability of production of payment cards
which can be used in managing the proposed loan.

Stage III is concerned with preconstruction func-
tions. It is at this stage that the professional abilities
of the engineering, financial, and legal staffs are such
that there could be very little automation. There should,
however, be one reference point for the entire stage. The
project, as approved, should be the same project as that
specified in the Project Summary. This should be true,
also, for the plans and specifications, proposed contracts,
or the executed contracts. |

The program for this stage consists of comparing any
engineering data with the same data on the Project Summary
and listing those exceptions which are different for the new

data. This program is a variation of Program A of Stage II,
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as noted above. It may also be used in other CF programs.

Stage IV 1s the Construction Stage of application
processing. While it has not been evident during the stages
described above, the control system SCAT would be used.
Scheduling 1s also important at this stage. While other
administrative tasks are performed at this point, the major
operation 1is requisition processing. SCAT can handle the
control problem. Program B of Stage II can produce requisi-
tions by using different tables of text material and variables
from the application data. This type of automation could
also be improved if preprinted forms were used. Finally,
this program should be integrated with the accounting func-
tions performed by the Accounting Branch. Another task
performed at this time is a review of the entire project in
preparation for the Audit Stage. There are no pre-audit
check lists, but one should be developed for each program.
These lists could be developed as audit exceptions are noted.

The Audit Stage V will utilize such pre-audit lists,
The lists will be filled in by operation personnel and
keypunched just as an application would be. By using
parameter cards for the audit stage of each CF program, the
same technique used in Stage I will be applicable. If there
are no exceptions, an audit request for the project will be
submitted. This is another example of the versatility of
the Stage I program.

One of the desirous audit devices mentioned when

defining Project SPUR was a program to produce special
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quantitative reports. Stage V Program A is such a program.
It is designed to be used with variable headings (or
constants). It gives totals, page footings, and grand
totals, or it merely lists alphanumeric information. This
will relieve the operation staff from searching, compiling,
and tabulating special quantitative reports.

The final stage is the Loan Management, Stage VI.
For this stage three different computer operations are
performed. Again by using the Stage I program, the Report
of Initial Compliance and Loan Management Report is processed.
Parameter cards for both reports will be used to process the
data as required.

The final program will be the generation of the
Quarterly Loan Management Report. This report 1is a summary
of the following:

1. Number of loans under management.

N

Number of loans in Group I.

3 Number of loans in Group II.

ly. Number of loans in Group II in default.

5. Number of delinquent Reports of Initial Compli-
ance,

6. Number of delinquent Loan Management Reports.

7. Number of initilal conferences held during the
quarter.

8. Number of projects visited during the quarter.

In addition, a listing of those loans in Group II 1is
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produced, indicating stage and project number.

Thirteen different programs have been developed over
a period of nine months to perform the functions of the six
stages as originally planned. The gains of Project SFUR
have not all been in software but have also been in the
advancement of our understanding about administration. As
we know, our present methodology is on a case-by-case method.
This methodology is fine where long periods of time can be
taken to accomplish program development and operations.

The ad hoc management phase is this current system.
It is characterized by the case-by-case approach. Using
this methodology, decisions are delayed and are made by
anonymous persons based on anonymous values. Excessive
scope and detail here leads to inefficiency. Goal defini-
tion is inadequate or nonexistent. Extreme gituations of
this phase result in a type of administrative anarchy.

The second phase concerns preventive management.
This is the phase where SCAT- and SPUR-type programs will be
developed to prevent the occurrence of specific problems.
It grows out of a period of crisis, especially that of hignh
volume. This approcach leads to greater efficiency, but it
1s still an automated manual system of processing data.

The last phase 18 the predictive management phase.
The development of this system is an outgrowth of data
recorded during the preventive management phase. This data

is used to test values before they are adopted as standards
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or rules. 1In college housing, for instance, it should be
possible to apply certaln standards to the recorded data
and predict the effect of the program upon all institutions
of higher learning. Processing of applications will be
concerned with confirmation of those predictions. The
attalnment of goals will be fast and accurate. This type of
processing will be akin to what is known as game theory.
This 1s a mathematical process to develop the best possible
plan when confronted by alternative situations.

In summary, the systems developed by Project SPUR
will do a better job at a possible lower cost. Better
utilization can be made of personnel as they are freed from
tedium. Programs can become more applicant centered as
excessive red tape is abolished. Improved information will
be accurate and constant; the same data will be used by RO,
CO, and OA. The foundation of the entire system, and its
greatest contribution, is this current information in a
usable format. In fact, the future of this or any other
agency may depend upon 1its information technology.

Let there not be any misunderstanding at this point
that Region V is desirous of usurping the plans of CO or OA
in this field; on the contrary, all that 1s desired is an
equal partnership with over-levels of responsibility in the
improvements of our functions. Region V has progressed to
this point with a very limited financial expenditure and a

great deal of human effort by the entire staff. Facllitles
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and computer time have been borrowed from the Bureau of
Government Research at the University of Oklahoma. In fact,
the cost of Project SPUR is probably less than 10 per cent
of the comparable cost of similar research by any other
method. Our administrative laboratory has been a success.

In addition, a proposed slide presentation for
training purposes has been completed. It contains informa-
tion similar to that found in this report, as well as
material for graphic presentation.

The comparative cost of the proposed system as
compared to the present system now being used by College
Housing has not been made. Such informetion will be compiled
during a parallel testing program.

Even though there have been successes, the year has
not been without its problems. There have been three basic
problem areas.

The first to develop was that area which concerned
the institutional relationship. The University was not used
to dealing with an office such as ours. ©Nor was the
Regional O0ffice completely prepared to deal with the personnel
at some distance from the Fort Worth area. This was a
problem of communication, and as soon as everyone was satis-
fied with everyone else's activities there were few diffi-
culties.

The moat important problem concerned part-time

programmers. Four different programmers worked on FProject
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SPUR. There are several reasons for thils turnover: first,
persons who qualified in the academic area to do this type
of work were only trying to get experience before they went
on to better jobs. AS soon as they had a little experience
they were hired away from Project SPUR. Second, the number
of hours and the time of these hours created a problem for
these part-time people. This was especially true of those
individuals who were working at Tinker Alr Force Base.
These people were not only working full time at Tinker but
they were also going to school and working for Project SPUR
at night and on weekends. Even the young and the strong
could not take this pace for an extended period of time.
Finally, part-time personnel, because of their lack of
experience, were unable to assume some system responsibility
In the absence of the director of the program due to illness.
Project SPUR, therefore, had no back-up capabilities.

The last problem was expected from the beginning.
The low budget was sometimes frustrating; however, the
University of Oklahoma and other individuals lessened the
impact of this problem by being most co-operative and
helpful in every way.

One of the advantages of research of this nature is
that the agency 1s not tied to oﬁe particular configuration
of hardware. It 1s possible for us to go through several
generations without ever having to buy hardware which would

delay such an evolution. The obvious next step should be the
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development of a problem-oriented language. This is not
only possible but highly desirable. It means that a special
computer language would be developed and used throughout
HHFA. There are many computer languages, most of which have
been developed for mathematicians or engineers. In addition,
there are languages for business applications; however, a
suitable system which could be used in the field of public
administration has never been developed. This could be our
future research goal.

While a complete prospectus has not been prepared for
the activities of the coming year, the problem-oriented
language will be the focus of research activities. 1In
addition, testing and improvements of the programs covered
In this report will be done. Initial tests should concern
only Stage I in a parallel test with the Regional Office.
Before the other stages are tested they should be examined
for systems Improvements to enhance their adaptabillity to

electronic data processing.
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Stage 1 Program B

Letter of Disapproval
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RE CH-TEX~-44171

BISHOP COLLEGE
DALLAS TEXAS

ATTENTION WALTER B. JOHNSON

GENTLEMEN

REFERENCE IS MADE TO THE ABOVE CAPTIONED APPLICATION, WHICH AFTER
EXAMINATION IS DEEMED INELIGIBLE FOR THE REASONS STATED ON THE FOL-

LOWING ATTACHMENTS.



Stage 1 Program C
Correct Type of Information

(Without and with exception)
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THESE DATA FIELDS ARE INCOMPLETE.
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THESE DATA FIELDS ARE INCOMPLETE.

QUESTION NUMBER 0001
QUESTION NUMBER 0002
QUESTION NUMBER 025
QUESTION NUMBER 0007



Stage I Program D
Blank Data Field

(Without and with exception)
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THESE QUESTIONS WERE NOT ANSWERED.
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THESE QUESTIONS WERE NOT ANSWERED.

QUESTION NUMBER 064

QUESTION NUMBER 014



Stage I Program E
Logical Inconsistencies

(Without and with exception)
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ANSWERS GIVEN TO THESE QUESTIONS ARE LOGICALLY INCONSISTENT WITH PREVIOUS ANSWERS.



190

ANSWERS GIVEN TO THESE QUESTIONS ARE LOGICALLY INCONSISTENT WITH PREVIOUS ANSWERS.

QUESTION NUMBER 0017



Stage 1 Program F
Application Review

(Without and with exception)
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THESE FACTORS PRECLUDE CONSIDERATION OF YOUR APPLICATION AT THIS TIME.
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THESE FACTORS PRECLUDE CONSIDERATION OF YOUR APPLICATION AT THIS TIME.

REMARK 001
REMARK 02
REMARK 003
REMARK 004
REMARK 005
REMARK 006
REMARK 007
RENMARK 008
REMARK 009
REMARK 010
REMARK 011
REMARK 012
REMARK 013
REMARK 014
REMARK Ci5
REMARK 016
REMARK 017
REMARK 018
REMARK 019
REMARK 020
REMARK 021
REMARK 022
REMARK 023
REMARK 024
REMARK 025
REMARK 026
REMARK 027
REMARK 028
REMARK 029
REMARK 030
REMARK 031
REMARK 032
REMARK 033
REMARK 034
REMARK 035
REMARK 036
REMARK 037
REMARK 038
REMARK 039
REMARK 040
REMARK 041
REMARK 042
REMARK 043
REMARK 044
REMARK 045
REMARK 046
REMARK 047
REMARK 048
REMARK 049
REMARK 050
REMARK 051
REMARK 052
REMARK 053
REMARK 054
REMARK 057
REMARK 058



Stage I Program G
Sufficiency of Annual Revenue

(Without and with exception)
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LOAN VALUE X CONSTANT ANNUAL REVENUE
426930+ 2201

ANNUAL REVENUE IS SUFFICIENT
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LOAN VALUE X CONSTANT ANNUAL REVENUE
426930+ 2423252

ANNUAL REVENUE IS INSUFFICIENT



Stage II Program A

Froject Summary
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HOUSING AND HOME FINANCE AGENCY
COMMUNITY FACILITIES ADMINISTRATION
COLLEGE HOUSING PROGRAM
PROJECT SUMMARY AND APPROVAL

APPLICANT NAME BISHOP COLLEGE
ADDRESS DALLAS, TEXAS

BRIEF PROJECT DESCRIPTION

UNIT Aec.. A NEW DORMITORY FOR APPROXIMATELY 218 MEN STUDENTS AND 2

SUPERVISORS.

PROJECT NO. CH~TEX-171(DS)

RELEASE DATE 31 MAY 1965

UNIT Be.e ADDITION AND REMODELLING OF EXISTING DINING FACILITY TO PROVIDE

FOR 350 ADDITIONAL STUDENTS.

UNIT Ceeoo THREE NEW APARTMENT BUILDINGS TO HOUSE APPROXIMATELY 25 STUDENTS

FAMILIES AND 23 FACULTY MEMBERS.

METHOD OF FINANCING AMT OF LOAN
A. HOUSING FACILITIES $ 10,740.00
B. RELATED SERVICE FACILITIES $ 840.00
C. SUBTOTAL-A PLUS B $ 11,580.00
D. OTHER SERVICE FACILITIES s 420.00
E. TOTAL PROJECT COST $ 12,000.00

" @ » A

3

APP FUNDS

TERM OF FEDERAL LOAN 40 YEARS AT 3.5 PERCENT INTEREST.

ESTIMATED COST OF FURNISHINGS AND MOVABLE EQUIPMENT $

CONSTRUCTION SUMMARY
PROJECT COST ESTIMATED

PRELIMINARY EXP.

$

«00
+«00
=00
«00

«00

1,000.00

<00

TOTAL EST COST
104740.00
840.00
11;580.00
420.00

124000.00



COST STATISTICS
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LAND AND RIGHTS-OF-WAY

CONSTRUCTION

ARCHITECTURAL ENGINEERING SERVICES
LEGAL EXPENSE

ADMINISTRATIVE EXPENSES

INTEREST DURING CONSTRUCTION
GOVERNMENT FIELD EXPENSE

PROJECT CONTINGENCY

TOTAL PROJECT COST

CONSTRUCTION COST ANALYSIS

BUILDING

SITE IMPROVEMENTS
UTILITY CONNECTIONS
FIXED EQUIPMENT
CONTINGENCIES

TOTAL CONSTRUCTION COST

COST PER SQ FT

BUILDING ONLY $ 12.03
ALL CONSTRUCTION $ 14.61
TOTAL PROJECT $ 16.26

SPACE DISTRIBUTION

A. REVENUE-PRODUCING SPACE
BEDROOM STUDY
DINING

OTHER REVNUE-PRODUCING SPACE

L I L] o @

L ]

L

24.54
29.79

33.18

SQ FEET

22675

3600

29280

« 0V
10,776.00
647.00
54.00

- 00
240.00
54.00
229.00

12,000.00

5+350.00
200.00
25.00
750.00
170.00

65495.00

COST PER STUDENT

PERCT TOT SPACE

2771
44¢(
3574
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TOTAL REVENUE-PRODUCING SPACE 55555 678(
Be ALL OTHER SPACE

IMPROVED SPACE 21815 266(
UNIMPROVED SPACE 4540 55(
TOTAL-ALL OTHER SPACE 26355 3224
GRAND TOTAL 81910 100(

STATUS OF SITE ACQUISITION
ESTIMATED PERIOD FROM APPROVAL TO START OF CONSTRUCTIONeees<02 MONTHS.

ESTIMATED CONSTRUCTION PERIODeee«l0 MONTHS.



Stage IT Program B

Loan Agreement

(Without variables and with variables)
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THIS LOAN AGREEMENT, DATED AS OF * , BY AND BETWEEN # HEREIN
CALLED THE BORROWER o AND THE UNITED STATES OF AMERICA HEREIN CALLED THE
GOVERNMENT , WITNESSETH -
SECTION 1. AMOUNT, PURCHASE PRICE AND PURPOSE, SUBJECT TO THE TERMS AND
CONDITIONS FORM CFA-520 DATED JULY 1960 , ATTACHED HERETO AND MADE A PART
HEREOF AS EXHIBIT A, AND THE PROVISIONS OF THIS AGREEMENT, THE BORROWER WILL
SELL AND THE GOVERNMENT, ACTING BY AND THROUGH THE HOUSING AND HOME FINANCE
ADMINISTRATOR HEREIN CALLED THE ADMINISTRATOR 5 WILL PURCHASE $ * AGGREGATE
PRINCIPAL AMOUNT OF THE OBLIGATIONS OF THE BORROWER DESCRIBED BELOW AS
SERIES = BONDSy DR SUCH LESSER AMOUNT THEREOF AS THE ADMINISTRATOR ESTIMATES
WILL BE REQUIREDy TOGETHER WITH THE BORROWER S FUNDS PROVIDED FROM OTHER
SOURCES, TO PAY THE DEVELOPMENT COST OF THE PROJECT ESTIMATED TO $ * ,
HEREINAFTER DESCRIBEDs AT A PRICE EQUAL TO THE PRINCIPAL AMOUNT THEREOF PLUS
ACCRUED INTEREST, THE PROCEEDS OF THE SALE OF SUCH BONDS TO BE USED SOLELY FOR
THE DEVELOMENT OF THE SAID PROJECT. .
FURTHER, THE BORROWER AGREES TO EXCHANGE, AND THE ADMINISTRATOR AGREES
TO ACCEPT IN EXCHANGE, BORRDWER S « , FDR BORROWER S OUTSTANDING BUILDING
BONDS OF 1961, NUMBERED FROM 1 TO 870, INCLUSIVE, NOW HELD BY THE GOVERNMENT. .
C THE PROVISIONS AS TO TYPE, DENOMINATION, SECURITY, REGISTRABILITY AND
PLACE OF PAYMENT APPLICABLE TO THE SERIES A AND B BONDS ARE AS FOLLOWS .
1 TYPE NEGOTIABLE, SERIAL, COUPON BONDS. .
2 DENOMINATION §$ = HOWEVER, UNTIL SUCH TIME AS THE PURCHASERS OF
THE BONDS REQUEST THE PREPARATION OF THE DEFINITIVE BONDS, A SINGLE BOND OR
BONDS SHALL BE ISSUED IN AN AMOUNT EQUAL TO THE BONDS CONTRACTED FOR BY SAID

PURCHASER OR PURCHASERS. .
3 SECURITY A GENERAL OBLIGATION OF THE BORROWER ADDITIONALLY SECURED

BY -
4 REGISTRABILITY REGISTRABLE AS TO PRINCIPAL ONLY. .

5 PLACE AND MEDIUM OF PAYMENT PAYABLE AS TO BOTH PRINCIPAL AND

INTEREST AT THE PRINCIPAL OFFICE OF THE TRUSTEE TO BE DESIGNATED IN THE
INDENTURE, OR AT THE OPTION OF THE HOLDER, AT A BANK OR TRUST COMPANY IN THE
BOROUGH OF MANHATTAN, CITY AND STATE OF NEW YORKy IN ANY COIN OR CURRENCY

WHICH, ON THE RESPECTIVE DATES OF PAYMENT OF SUCH PRINCIPAL AND INTEREST, IS
LEGAL TENDER FOR PAYMENT OF DEBTS ODUE THE UNITED STATES OF AMERICA. .
SECTION 3. SALE OF BONDS. THE SERIES # BONDS WILL BE SOLD BY THE '

BORROWER AT PUBLIC SALE, THE CALL FOR BIDS SPECIFYING THAT BIDS WILL BE
RECEIVED AND CONSIDERED ON THE FOLLOWING BASIS .
IN THE EVENT ANY OF THE SERIES = BONDS ARE AWARDED TO THE GOVERNMENT,

THE BORROWER SHALL, WHEN THEY ARE READY, DELIVER ALL SUCH BONDS TD THE
GOVERNMENT AT SUCH TIME AS THE GOVERNMENT SHALL DESIGNATE. N
THE GOVERNMENT WILL SUBMIT ITS BID FOR THE SERIES « BONDS AND SUCH

BID WILL BE FDR ALL OF THE BONDS AT THEIR PAR VALUE, PLUS ACCRUED INTEREST,

AT THE RATE OF # PER ANNUM ON ALL OR ANY ONE OR MORE OF THE ABOVE BLOCKS OF
BONDS. IN THE EVENT ANY OTHER BIDDER OR BIDDERS OFFER TO PURCHASE ALL OF THE
BONDS, OR ANY PORTION OF THE BONDS IN BLOCKS AS SPECIFIED AT AN INTEREST
COST OF NOT MORE THAN « PER ANNUM, THE BONDS OR ANY SUCH PORTION THEREOF

SHALL BE SOLD TO SUCH BIDDER OR BIDDERS. IN THE EVENT OF A SALE OF ALL THE
SERIES # BONDS TO A PURCHASER OR PURCHASERS OTHER THAN THE GOVERNMENT,

THIS AGREEMENT SHALL TERMINATE EXCEPT WITH RESPECT TO OBLIGATIONS HEREUNDER
BETWEEN THE BORROWER AND THE GOVERNMENT AS OF THE DATE OF SUCH SALE OF THE
BONDS. IN THE EVENT ANY OF THE BONDS ARE AWARDED TO THE GOVERNMENT, IT IS
AGREED THAT THE OBLIGATIONS HEREUNDER SHALL CONTINUE IN THE SAME MANNER AS

IF ALL THE BONDS WERE SOLD TO THE GOVERNMENT. IN THE EVENT NO BID IS

RECEIVED FROM A BIDDER OR BIDDERS DTHER THAN THE GOVERNMENT WITHIN THE TERMS
HEREIN SPECIFIED, ALL THE BONDS SHALL BE SOLD TO THE GOVERNMENT. .
THE BORROWER AT THE OPTION OF THE PURCHASER S SHALL ISSUE SUNGLE BONDS

WITH FACE VALUES IN THE AMOUNT OF THE RESPECTIVE PURCHASES IN LIEU OF

INDIVIDUAL DENOMINATION BONDS. ALL SUCH SINGLE BONDS SHALL BE REGISTERED

AS TO PRINCIPAL AND INTEREST AND PAYABLE AS DIRECTED BY THE PURCHASERS, BUT
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PROJECT NO. CH-TEX-171 DS
BISHOP COLLEGE

DALLAS, TEXAS

CONTRACT NO. H-502-2043

LOAN AGREEMENT

THIS LOAN AGREEMENT, DATED AS OF DECEMBER 1, 1962 , BY AND BETWEEN BISHOP
COLLEGE HEREIN CALLED THE BORROWER s AND THE UNITED STATES OF AMERICA
HEREIN CALLED THE GOVERNMENT 4 WITNESSETH

SECTION 1. AMOUNT, PURCHASE PRICE AND PURPOSE, SUBJECT TO THE TERMS AND
CONDITIONS FORM CFA~520 DATED JULY 1960 , ATTACHED HERETO AND MADE A PART
HEREOF AS EXHIBIT A, AND THE PROVISIONS OF THIS AGREEMENT, THE BORROWER WILL
SELL AND THE GOVERNMENT, ACTING BY AND THROUGH THE HOUSING AND HOME FINANCE
ADMINISTRATOR HEREIN CALLED THE ADMINISTRATOR s WILL PURCHASE $ 1,200,000

AGGREGATEPRINCIPAL AMOUNT OF THE OBLIGATIONS OF THE BORROWER DESCRIBED BELCYW
AS SERIES B BONDSy, OR SUCH LESSER AMOUNT THEREOF AS THE ADMINISTRATOR
ESTIMATES WILL BE REQUIRED, TOGETHER WITH THE BORROWER S FUNDS PROVIDED FRLM
ANY OTHER SOURCES, TO PAY THE DEVELOPMENT COST OF THE PROJECT ESTIMATED TC
$ 14200,000 o HEREINAFTER DESCRIBED, AT A PRICE EQUAL TO THE PRINCIPAL
AMOUNT THEREOF PLUS ACCRUED INTEREST, THE PROCEEDS OF THE SALE OF SUCH BONDS
TO BE USED SOLELY FORTHE DEVELOMENT OF THE SAID PROJECT.

FURTHER, THE BORROWER AGREES TO EXCHANGE, AND THE ADMINISTRATOR AGREES
TO ACCEPT . IN EXCHANGEy BORROWER S BUILDING BONDS OF 1963, SERIES Ay o FOR
BORROWER S OUTSTANDING BUILDING BONDS OF 1961, NUMBERED FROM 1 TO 870,
INCLUSIVE, NOW HELD BY THE GOVERNMENT.

SECTION 2. DESCRIPTION OF BONDS.

A THE SERIES A BONDS ARE DESCRIBED AS FOLLOWS
1 DESIGNATION BISHOP COLLEGE BUILDING BONDS OF 1963, SERIES A
2 DATE APRIL 1, 1963

3 PRINCIPAL AMOUNT $870,000
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INTEREST RATE 3-1/2{( PER ANNUM, PAYABLE SEMI-ANNUALLY ON
APRIL 1 AND OCTOBER 1 IN EACH YEAR, FIRST INTEREST PAYABLE
OCTOBER 1, 1963.

MATURITIES AS OF APRIL 1 IN YEARS AND AMOUNTS AS FOLLOWS

YEARS AMOUNT YEARS AMOUNT
1964 $13,000 1987-1988 $23,000
1965~-1968 14,000 1989-1991 25,000
1969-1973 16,000 1992-1993 27,000
1974 18,000 1994-1995 29,000
1975-1977 19,000 1996-1997 31,000
1978-1980 21,000 1998 33,000
1981-1982 23,000 1999-2000 35,000
1983 24,000 2001 37,000
1984-1986 26,000

NUMBERS 1A TO 870A, INCLUSIVE.

REDEMPTION PROVISIONS BONDS NUMERED 1A THROUGH 117A, INCLUSIVE,
MATURING APRIL 1, 1964, THROUGH APRIL 1, 1971y INCLUSIVE, TO

BE NON-CALLABLE. BONDS NUMERED 118A THROUGH 699Ay INCLUSIVE,
MATURING APRIL 1, 1972, THROUGH APRIL 1, 1996y INCLUSIVE, 1O

BE CALLABLE AT THE OPTION OF THE BORROWER PRIOR TO THE STATED
MATURITIES THEREIN, IN WHOLE OR IN PART AND IN INVERSE NUMERICAL
ORDER ON ANY INTVEREST PAYMENT DATE AFTER APRIL 1, 1971, UPON AT
LEAST THIRTY 30 DAYS PRIOR NOTICE AT THE PRINCIPAL AMOUNT
THEREOGF, PLUS ACCRUED INTEREST TO THE DATE OF REDEMPTION AND

A PREMIUM FOR EACH BOND AS FOLLONWS

3( IF REDEEMED OCTOBER 1, 1971, THROUGH APRIL 1, 1976, INCL.
2-1/72( IF REDEEMED OCTOBER 1, 1976, THROUGH APRIL 1, 1981, INCL.
2( IF REDEEMED OCTOBER 1, 1981, THROUGH APRIL 1, 1986, INCL.
1-1/2{ IF REDEEMED OCTOBER 1, 1986, THROUGH APRIL 1, 1991, INCL.
1{ IF REDEEMED AFTER APRIL 1, 1991.

BONDS NUMERED 700A THROUGH 870A, INCLUSIVE, MATURING APRIL 1,
1997, THROUGH APRIL 1, 2001, INCLUSIVE, TO BE CALLED AT THE
OPTION OF THE BORROWER IN WHOLE OR IN PART AND IN INVERSE
NUMERICAL ORDER ON ANY INTEREST PAYMENT DATE DURING THE ENTIRE
LIFE OF THE LOAN, UPON AT LEAST THIRTY 30 DAYS PRIOR NOTICE,
AT PAR PLUS ACCRUED INTEREST TO THE DATE OF REDEMPTION.
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PRIGRITY AS TO CALL SHALL EXTEND TO BONDS NUMERED TOOA
THROUGH 870A, INCLUSIVE, OVER BONDS NUMERED 118A THROUGH
699A, INCLUSIVE.

B THE SERIES B BONDS ARE DESCRIBED AS FOLLOKS

1 DESIGNATION BISHOP COLLEGE BUILDING BONDS OF 1963, SERIES B

2 DATE APRIL i, 1963

3 PRINCIPAL AMOUNT $1,200,000

4 INTEREST RATE 3-1/72{( PER ANNUM, PAYABLE SEMI-ANNUALLY ON
APRIL 1 AND OCTOBER 1 IN EACH YEAR, FIRST INTEREST PAYABLE
OCTOBER 1y 1963.

5 MATURITIES AS OF APRIL 1 IN YEARS AND AMOUNTS AS FOLLONWS

YEARS AMOUNT YEARS AMOUNT
1966-1969 $15,000 1992-1995 $40,000
1970-1976 205000 1996-1998 45,000
1977-1982 252000 1999-2000 50,000
1983-1987 30,000 2001-2003 55,000
1988-1991 35,000

6 NUMBERS 1B TO 1,200B, INCLUSIVE.

7 REDEMPTION PROVISIONS BONDS NUMERED 1B THROUGH 1408,
INCLUSIVE, MATURING APRIL 1, 1966, THROUGH APRIL 1, 1973,
INCLUSIVE, TO BE NON-CALLABLE. BONDS NUMERED 141B THROUGH
935By INCLUSIVE, MATURING APRIL 1, 1974, THROUGH APRIL 1,
1998, INCLUSIVE, TO BE CALLABLE AT THE OPTION OF THE BORROWER
PRIOR TO THE STATED MATURITIES THEREOF, IN WHOLE OR IN PART
AND IN INVERSE NUMERICAL ORDER ON ANY INTEREST PAYMENT DATE
AFTER APRIL 1, 1973, UPON AT LEAST THIRTY 30 DAYS PRIOR
NOTICE AT THE PRINCIPAL AMOUN! THEREOFy PLUS ACCRUED INTEREST
TO THE DATE OF REDEMPTION AND A PREMIUM FOR EACH BOND AS
FOLLOWS
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3( IF REDEEMED OCTOBER 1, 1973, THROUGH APRIL 1, 1978, INCL.
2-1/2( .IF REDEEMED OCTOBER 1, 1978, THROUGH APRIL 1, 1983, INClL.
2( IF REDEEMED OCTOBER 1y 1983, THROUGH APRIL 1, 1988, INCL.
1-1/72( IF REDEEMED OCTOBER 1, 1988, THROUGH APRIL 1, 1993, INCL.
1{ IF REDEEMED AFTER APRIL 1, 1993.

BONDS NUMBERED 936B THROUGH 1,200By INCLUSIVE, MATURING

APRIL 1y 1999, THROUGH APRIL 1y 2003, INCLUSIVE, TO BE CALLABLE
AT THE OPTION OF THE BORROWER IN WHOLE OR IN PART AND IN
INVERSE NUMERICAL ORDER ON ANY INTEREST PAYMENT DATE DURING THE
ENTIRE LIFE OF THE LOANy UPON AT LEAST THIRTY 30 DAYS PRIOR
NOTICE, AT PAR PLUS ACCRUED INTEREST TO THE DATE OF REDEMPTION.

PRIORITY AS TO CALL SHALL EXTEND TO BONDS NUMBERED 9368
THROUGH 1,2008, INCLUSIVE, OVER BONDS NUMBERED 1418 THROUGH
935By INCLUSIVE.

C THE PROVISIONS AS TO TYPE, DENOMINATION, SECURITY, REGISTRABILITY AND
PLACE OF PAYMENT APPLICABLE TO THE SERIES A AND B BONDS ARE AS FOLLOWS

1 TYPE NEGOTIABLEs SERIAL, COUPON BONDS.

2 DENOMINATION $ 1,000 HOWEVER, UNTIL SUCH TIME AS THE PURCHASERS OF
THE BONDS REQUEST THE PREPARATION OF THE DEFINITIVE BONDS, A SINGLE BOND OR
BONDS SHALL BE ISSUED IN AN AMOUNT EQUAL TO THE BONDS CONTRACTED FOR BY SAID
PURCHASER OR PURCHASERS.

3 SECURITY. A GENERAL OBLIGATION OF THE BORROWER ADDITIONALLY SECURED
BY

¢

1. A FIRST MORYGAGE ON THE ENTIRE CAMPUS OF BISHOP COLLEGE
LOCATED AT DALLAS, TEXAS, INCLUDING THE PROJECT FACILITIES
AND OTHER FACILITIES THEREON AND TO BE CONSTRUCTED THERE-
ON SAVE AND EXCEPT FOR AN UNDEVELOPED TRACT OF SIX ACRES
P MORE OR LESS, TO BE DESIGNATED BY THE BORROWER . SAID
CAMPUS INCLUDES APPROXIMATELY 95.5 ACRESe.

11. A FIRST LIEN ON AND PLEDGE OF THE NET REVENUES DERIVED
FROM THE OPERATION AND/OR OWNERSHIP OF THE PROJECT
DORMITORY, THE PROJECT STUDENT AND FACULTY APARTMENTS,.
THE EXISTING TWO DORMITORIES COMBINED NORMAL CAPACITY
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APPROXIMATELY 260 STUDENTS » THE EXISTING FACULTY
APARTMENTS ONE BUILDING - 14 APARTMENTS , AND THE
EXISTING DINING HALL STUDENT CENTER INCLUDING THE
PROJECT ADDITION THERETO AND,

111. A PLEDGE OF STUDENT TUITION FEES AND CHARGES SUFFICIENT,
TOGETHER WITH OTHER PLEDGED REVENUES, TO MEET ALL DEBT
SERVICE AND RESERVE REQUIREMENTS.

4 REGISTRABILITY REGISTRABLE AS TO PRINCIPAL ONLY.

S PLACE AND MEDIUM OF PAYMENT PAYABLE AS TO BOTH PRINCIPAL AND
INTEREST AT THE PRINCIPAL OFFICE OF THE TRUSTEE TO BE DESIGNATED IN THE
INDENTURE, OR AT THE OPTION OF THE HOLDERy AT A BANK OR TRUST COMPANY IN THE
BOROUGH OF MANHATTAN, CITY AND STATE OF NEW YORK, IN ANY COIN OR CURRENCY
WHICH, ON THE RESPECTIVE DATES OF PAYMENT OF SUCH PRINCIPAL AND INTEREST, IS
LEGAL TENDER FOR PAYMENT OF DEBTS DUE THE UNITED STATES OF AMERICA.

SECTION 3. SALE OF BONDS. THE SERIES B BONDS WILL BE SOLD BY THE
BORROWER AT PUBLIC SALE, THE CALL FOR BIDS SPECIFYING THAT BIDS WILL BE
RECEIVED AND CONSIDERED ON THE FOLLOWING BASIS

A. $§ 140,000 MATURING APRIL 1, 1966, THROUGH APRIL 1, 1973

B. 110,000 MATURING APRIL 1, 1974, THROUGH APRIL 1, 1978
C. 130,000 MATURING APRIL 1, 1979, THROUGH APRIL 1, 1983
D. 155,000 MATURING APRIL 1, 1984, THROUGH APRIL 1, 1988
E. 185,000 MATURING APRIL 1, 1989, THROUGH APRIL 1, 1993

Fe 215,000 MATURING APRIL 1, 1994, THROUGH APRIL 1, 1998
G. 265,000 MATURING APRIL 1, 1999, THROUGH APRIL 1, 2003 AND
He 15200,000 MATURING APRIL 1, 1966, THROUGH APRIL 1, 2003.
IN THE EVENT ANY OF THE SERIES B BONDS ARE AWARDED TO THE GOVERNMENT,
THE BORROWER SHALL, WHEN THEY ARE READY, DELIVER ALL SUCH BONDS TO THE
GOVERNMENT AT SUCH TIME AS THE GOVERNMENT SHALL DESIGNATE.

THE GOVERNMENMNT WILL SUBMIT ITS BID FOR THE SERIES B BONDS AND SUCH BID
WILL BE FOR ALL OF THE BONDS AT THEIR PAR VALUE, PLUS ACCRUED INTEREST, AT
THE RATE OF THREE AND ONE HALF PER CENTUM 3-1/2( PER ANNUM ON ALL OR ANY
ONE OR MORE OF THE ABOVE BLOCKS OF BONDSe IN THE EVENT ANY OTHER BIDDER OR
BIDDERS OFFER TO PURCHASE ALL OF THE BONDS, OR ANY PORTION OF THE BONDS IN
BLOCKS AS SPECIFIED AT AN INTEREST COST OF NOT MORE THAN THREE AND ONE HALF
PER CENTUM 3-1/2( PER ANNUM, THE BONDS OR ANY SUCH PORTION THEREOF SHALL
BE SOLD TO SUCH BIDDER OR BIDDERS. IN THE EVENT OF A SALE OF ALL THE SERIES

B BONDS TO A PURCHASER OR PURCHASERS OTHER THAN THE GOVERNMENT, THIS
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AGREEMENT SHALL TERMINATE EXCEPT WITH RESPECT TO OBLIGATIONS HEREUNDER
BEYTWEEN THE BORROWER AND THE GOVERNMENT AS OF THE DATE OF SUCH SALE OF THE
BONDS. IN THE EVENTY ANY OF THE BONDS ARE AWARDED TO THE GOVERNMENT, IT 1S
AGREED THAT THE OBLIGATIONS HEREUNDER SHALL CONTINUE IN THE SAME MANNER AS
IF ALL THE BONDS WERE SOLD TO THE GOVERNMENT. IN THE EVENY NO BID IS
RECEIVED FROM A BIDDER OR BIDDERS OTHER THAN THE GOVERNMENT WITHIN THE TERMS
HEREIN SPECIFIED, ALL THE BONDS SHALL BE SOLD TO THE GOVERNMENT.

THE BORROWER AT THE OPTION OF THE PURCHASER S SHALL ISSUE SUNGLE BONDS
WITH FACE VALUES IN THE AMOUNT OF THE RESPECTIVE PURCHASES IN LIEU OF
INDIVIDUAL DENCOMINATION BONDS. ALL SUCH SINGLE BONDS SHALL BE REGISTERED AS
TO PRINCIPAL AND INTEREST AND PAYABLE AS DIRECTED BY THE PURCHASERS, BUT
OTHERWISE COMPLYING WITH THE DESCRIPTIONS SET FORTH IN SECTION 2 HEREQOF. THE
BORROWER SHALL COVENANT THAT, UPON REQUEST OF THE HOLDER OF A SINGLE BOND,
1T SHALL ISSUE, AT ITS OWN EXPENSE AND WITHIN 90 DAYS FROM THE DATE OF SUCH
REQUEST, NEGOTIABLE BEARER COUPON BONDS IN DENOMINATIONS OF $ 1,000 4 AS
DESCRIBED IN SECTION 2 HEREOF, IN AGGREGATE AMOUNT EQUAL TO THE AMOUNT OF
THE SINGLE BOND STILL OUTSTANDING. THE PRINTING OF TEXT OF SINGLE BONDS
SHALL BE OF TYPE COMPOSITION ON PAPER OF SUFFICIENT WEIGHT AND STRENGTH TO
PREVENT DETERIORATION THROUGHQUT THE LIFE OF THE LOAN. THE BONDS SHALL
CONFORM IN SIZE TO STANDARD PRACTICE AND CONTAIN THE APPROVED MATURITY
SCHEDULE FOR PAYMENT OF PRINCIPAL.

SECTION 4. DESCRIPTION OF THE PROJECT. THE PROJECT SHALL CONSIST OF

UNIT A A NEW DCRMITORY FOR APPROXIMATELY 218 MEN STUDENTS
AND TWO SUPERVISORS
UNIT B ADDITION AND REMODELING OF EXISTING DINING FACILITY
TO PROVIDE FOR 350 ADDITIONAL STUDENTS AND
UNIT C THREE NEW APARTMENT BUILDINGS TO HOUSE APPROXIMATELY
25 STUDENT FAMILIES AND 23 FACULTY MEMBERS
HEREIN CALLED THE PRUJECT
SECTION 5. GOVERNMENT FIELD EXPENSE. THE AMOUNT OF THE FIXED FEE FOR
GOVERNMENT S FIELD EXPENSE REFERRED TG IN SECTION 30 OF THE ATTACHED TERMS
SECTION 6. SPECIAL CONDITIONS. THE GOVERNMENT S OBLIGATION TO PURCHASE AND
CONDITIONS SHALL BE $ 5,400 .

THE BONDS OF THE BORROWER IS ALSO SUBJECT TO THE SPECIAL CONDITIONS
ATTACHED HERETO AND MADE A PART HEREOF AS EXHIBIT 8.

SECTION 7. NON-DESCRIMINATION. THIS AGREEMENT IS SUBJECT TO THE
PROVISIGNS OF THE EXECUTIVE ORDER 11063 DATED NOVEMBER 20, 1962. THE
BORROWER COVENANTS AND AGREES THAT IT WILL NOT DISCRIMINATE NOR PERMIT
DISCRIMINATION BY ITS AGENTS, LESSEES OR ANY OTHERS OPERATING HOUSING AND



209

PAGE 07

RELATED FACILITIES IN THE USE OR OCCUPANCY OF SAID FACILITIES BECAUSE OF
RACE, COLORy CREEDs OR NATIONAL ORIGIN.

IN WITNESS WHEREOF, THIS AGREEMENT HAS BEEN EXECUTED IN THE NAME OF
BISHOP COLLEGE BY THE UNDERSIGNED OFFICIAL, AND UNDER ITS OFFICIAL SEAL,
ATTESTED BY ITS SECRETARY, AND IN THE NAME AND ON BEHALF OF THE UNITED
STATES OF AMERICA, HOUSING AND HOME FINANCE ADMINISTRATOR, COMMUNITY
FACILITIES COMMISSIONERy BY THE UNDERSIGNED OFFICIAL.

BY
PRESIDENT, BOARD OF TRUSTEES
ATTEST

TYPE OR PRINT NAME OF SIGNING OFFICER

ASS Te. SECRETARY, BOARD OF TRUSTEES

TYPE OR PRINT NAME OF SIGNING OFFICER

UNITED STATES OF AMERICA
HOUSING AND HOME FINANCE ADMINISTRATOR
COMMUNITY FACILITIES COMMISSIONER

DATE BY
REGIONAL DIRECTOR
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Amortization Schedule
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BISHOP*S COLLEGE 44171
DALLASs TEXAS

$122004000 - 40 YEARS AT 3.50 PERCENT

YEAR BONDS OUT. ANNUAL INTEREST PRINCIPAL MAT. TOTAL
1964 1200 $424000 00 $42,000
1965 1200 42,5000 00 42,000
1966 1200 425000 17 59,000
1967 1183 414405 17 584405
1968 1166 40,810 18 58,810
1969 1148 40,180 18 58,180
1970 1130 39,4550 19 584550
1971 1111 38,4885 20 58,885
1972 1091 38,185 20 58,185
1973 1071 374485 20 575485
1974 1051 369785 21 57,785
1975 1030 364050 21 57,050
1976 1009 354315 : 22 57,4315
1977 987 34,5545 23 57+545
1978 964 33,740 24 575,740
1979 940 329900 24 565900
1980 916 32,060 25 57,060
1981 ‘ 891 31,185 26 57185
1982 865 300275 27 574275
1983 838 299330 28 575330
1984 810 284350 29 57,350
1985 781 275335 30 574335
1986 751 2649285 31 57,285
1987 720 25200 32 57+200
1968 688 244080 33 57,080
1989 655 224925 34 5645925
1990 621 215735 35 56,5735
1991 586 204510 37 574510
1992 549 19,215 38 574215
1993 511 17,885 39 564885
1994 472 164520 40 5645520
1995 432 15120 42 579120
1996 390 134650 43 57+650
1997 347 125145 45 574145
1998 302 10,570 46 564570
1999 256 B9 960 438 565960
2000 208 79280 49 56,280
2001 159 54565 51 569565
2002 108 3+780 53 66,780

2003 55 1,925 55 5649925
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HOUSING AND HOME FINANCE AGENCY
PROJECT NO. M489326
COMMUNITY FACILITIES ADMINISTRATION
COLLEGE HOUSING PROGRAM
RELEASE DATE 15 SEPT 1969
PROJECT SUMMARY AND APPROVAL
APPLICANT NAME THIS IS FOR TESTING PURPOSES ONLY

ADDRESS SAME AS APPLIES FOR THE ABOVE LINE

BRIEF PROJECT DESCRIPTION

T 7T
E E
S S
T T
METHOD OF FINANCING AMT OF LOAN APP FUNDS TOTAL EST COST
B. RELATED SERVICE FACILITIES $.02 $41.00 $1,110,000.01
C. SUBTOTAL-A PLUS B $.03 $1,000.39 $479619,234.58
D. OTHER SERVICE FACILITIES $.04 $810.10 $1,000,010.11
E. TOTAL PROJECT COST $.05 $7,008,040.00 $99,4999.99

TERM OF FEDERAL LOAN 99 YEARS AT 040 PERCENT INTEREST.

ESTIMATED COST OF FURNISHINGS AND MOVABLE EQUIPMENT $1,234.09

CONSTRUCTION SUMMARY

PROJECT COST ESTIMATED

CONSTRUCTION $10,001,003.18
ARCHITECTURAL ENGINEERING SERVICES $403.14
LEGAL EXPENSE $505,054.53

INTEREST DURING CONSTRUCTION $60,061.61



21l

GOVERNMENT FIELD EXPENSE $6,000,001.71

TOTAL PROJECT COST $129.95

CONSTRUCTION COST ANALYSIS

BUILDING $33,339.16
SITE IMPROVEMENTS $33,033,031.05
UTILITY CONNECTIONS $1.24
FIXED EQUIPMENT $9,898.99
CONTINGENCIES $1ll.11

COST STATISTICS

COST PER SQ FT COST PER STUDENT

BUILDING ONLY $10.54 $1.88
TOTAL PROJECT $155.55 $.01
SPACE DISTRIBUTION SQ FEET PERCT TOT SPACE
A. REVENUE~-PRODUCING SPACE
DINING 4110 {
TOTAL REVENUE~-PRODUCING SPACE 1000 (
B. ALL OTHER SPACE
IMPROVED SPACE 2100 (
GRAND TOTAL 8704 (

STATUS OF
ESTIMATED
ESTIMATED

SITE ACQUISITION
PERIOD FROM APPROVAL TO START OF CONSTRUCTIONeeeo.99 MONTHS.

CONSTRUCTION PERIODe«e«999 MONTHS.
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12000

12000

12000

12000

5000

5000

5000

5000

5000

5000

LAND

100000

100000

100000

100000

100000

100000

100000

100000

$126,000

BLDG

250000

250000

250000

250000

250000

250000

250000

250000

150000

150000

150000

150000

150000

150000
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ENGe

LAND

DATA ARKANSAS

$800,000

RLDG

0t

$24900,000
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STPRJ M+0 LAND BLOG ENG. DATA ARKANSAS 02

sunssnas GRAND TOTALS asuNBBNN

$126,000 $800,000 $2,900,000
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LAND

DATA TEXAS

$5,308,554

BLDG

01

$5,700,000
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ENG.

LAND

DATA TEXAS

$3,573,996

BLDG

02

$5,1004 000
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STPRJ M+0 LAND BLDG ENG. DATA TEXAS 03

snennnne GRAND TOTALS =wesansse

$276, 000 $8,8824550 $10,800,000
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Loan Management Report
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10.
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HOUSING AND HOME FINANCING AGENCY
COMMUNITY FACILITIES ADMINISTRATION

QUARTERLY LOAN MANAGEMENT REPORT

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

OF

OF

OF

OF

OF

OfF

OF

OF

LOANS UNDER LOAN MANAGEMENT

LOANS IN GROUP I

LOANS IN GROUP II

GROUP 11 LOANS IN DEFAULT

DELINQUENT REPORTS OF INITIAL COMPLIANCE

DELINQUENT LOAN MANAGEMENT REPORTS

INITIAL CONFERENCES HELD DURING QUARTER

PROJECTS VISITED DURING QUARTER

ATTACH A BRIEF STATEMENT ON EACH LOAN IN GROUP II,
SHOWING CURRENT STATUS AS WELL AS THE ACTION BEING
TAKEN TO CORRECT THE DIFFICULTY

COMMENTS

CHIEF,

LOAN MANAGEMENT BRANCH DATE

REGIONAL DIRECTOR OF COMMUNITY FACILITIES DATE

QUARTER ENDING JUN 30, 1965

REGION V

ARA

CH

19

13

10

10

PFL

TOTAL



PROJECTS

26123
26125
26127
26128
26129
26130
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