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EXECUTIVE SUMMARY

One of the tasks proposed in the research effort from which this
report has stemmed was to "...explore the feasibility of developing a
computerized diagnostic report generator." As the body of the report
indicates, we have been able to go considerably beyond simple feasi-
bility exploration. Presented here is a description of CANOPUS
(a computerized diagnostic and prescription software system), together
with an account of progress made to date in its construction. We
anticipate that, when complete, it will form a useful, serviceable tool

for HRM consultants and their client units.

STATEMENT OF THE PROBLEM

An organization is an open social system, which means that it
functions by receiving inputs of resources and energy from the outside
world, converts them by a throughput process to a commodity or service
which it then exports into the environment in return for replenishment
of its resource input. In greatly oversimplified form, one might view
the Navy in social systems terms as receiving inputs from American
society in the form of manpower from the civilian population and money
appropriated by its Congress. The Navy by its functioning converts
these resources into an output of defense of the nation, which it
"exports," in the sense that it makes it visible, present, and useful

in the world.



In the Navy, as in any system, not all of the input appears at the
end of the cycle in the form of output. Some of the input must necessarily
be consumed in the throughput process itself; that is, some proportion
must be diverted to maintain the organization. The more of the input
that must be so diverted, in relation to a given output, the less effec-
tive the organization is.

The efficiency of the throughput process therefore largely determines
the organization's effectiveness, and it is to the improvement of this
ratio that organizational development activities such as the Navy's
Human Resources Management effort are directed.

In general, development (in the view of those who study living
systems) is a function of the appropriate combination of two kinds of
things: (1) characteristics of the system which predispose it to experience
certain kinds of change (such as particular leadership practices) and
(2) events external to it which cause or "trigger" the change to occur
when §t does (such as training or intervention activities). Character-
istics such as leadership practices exist before the consultant arrives
on the scene and are necessarily quite varied in form and style. Any
specific thing that the consultant does by way of train{hg or intervention
is unlikely to be appropriate to all {or even any large number) of such
situations. To affect the functioning of the unit constructively, there-
fore, requires that one carefully match the intervention activity to the
needs of each client unit. This, then, is the problem of diagnosis in
organizational development--cescribing organizational characteristics in
sufficient detail and with enough accuracy to permit one to match
available intervention activities to diagnosed conditions in ways likely

to improve effectiveness.



THE PROPOSED PROCEDURE

It is to this set of issues that CANOPUS is addressed. As a procedure,

its unique features are the following:

(1)

(2)

(3)

(4)

(5)

It is almost entirely computerized, which permits it to
take account of a wider array of information with greater
reliability, validity, and speed than would be possible
by methods which rely upon more “clinical" procedures.

[t prioritizes problems for attention by the manager or
consultant, not only in terms of the level of goodness

or badness of the characteristics, but in terms of their

relationships to performance criteria as well.

It goes beyond the simple description of strengths and
problems to an assessment of their causes (situational
factors, information needs, skill deficiencies, and

yalues conflicts).

It recommends possible training or intervention steps
which accumulated experience suggests are optimal for

sjtuations 1ike the one in hand.

It summarizes both conditions and treatment steps across
organizational entities and generates, by computerized
text-writing, a written report for managers and their

consultants.

Not all of the steps are at present constructed. Two of the initial

and most difficult are, however, and it is our hope that the remaining

ones will be completed within the next few months.



CONTENTS OF THE REPORT

From this brief overview, the reader may turn, if he chooses, to
the body of the report. The first section contains a review of the
problems and issues present in organizational diagnosis. We anticipate
that this section will be especially useful to consultants, who face
almost daily the problems involved in diagnosis and action planning.
The second section describes in some detail the CANOPUS procedure and
its components, while the appendices provide documentation of the first
two such components. These sections, we feel, will be of special
interest to those who must handle and analyze survey data for develop-

ment purposes.

A CONCLUDING NOTE

In designing and beginning the construction of CANOPUS, it has been
our intention'to provide a tool, not a straightjacket. Like any tool
which depends upon systematically stored experience, this one should
grow in strength and usefulness as it is used. It is our hope, there-

fore, that it will be not only useful, but used.



ORGANIZATIONAL DIAGNOSES: CONCEPTS, ISSUES,, AND METHODS

The research proposal stated the following:
An indicator-based development program such as the Navy
Human Goals Plan is only as good as the information system upon
which it is based. Data bank storage, retrieval, analysis, and
processing capabilities (similar, in at least some aspects to
those already in place in the civilian sector in our own data
bank) must be established, tested, and subjected to at Jeast a
preliminary evaluation...as part of this we would explore the
feasibility of developing a computerized diagnostic report
_generator. (p.3)
The purpose of this present technical report is to fulfill the intent
|
of that concluding phrase. As the reader will soon see, we have been able
to go considerably beyond the simple feasibility exploration proposed at
the outset. A computer software package has been developed which provides
a basic capability of computerized diagnostic report generation most
particularly geared to the organizational development process.

In the sections which follow, we shall review first of all the issues,
methods, and problems of diagnosis in organizational development, and then
in later sections, describe the form and substance of the procedure which
has been developed in the present instance. Documentation of the computer
software is attached as Appendix A followed by sample printout produced by

that software as Appendix B.

The Problem of Diagnosis in Organizational Development

An organization is an open social system. In its most rudimentary
form this means that it functions by receiving inputs of resources and

energy from the outside world, converts them by a throughput process to a

commodity or a service which it then exports into the environment in



return for the replenishment of its resource input. Thus, the cycle
repeats and continues. The process is illustrated in Figure 1 both in
1ts general form of an input-throughput-output sequence, and more specifi-
cally as 1t applies to the Navy. In greatly oversimplified form, one
might view the Navy in social system terms as receiving inputs from
American society in the form of manpower from the civilian population, and
money appropriated by its Congress. The Navy by its functioning converts
these resources, the energy and talents of the people, and the financial
resources appropriated by legislation into an output of defense of the
nation, which it "exports,” in the sense that it makes it visible, present,
and u;efu] in the world. In return for that output, more manpower accrues,
new financial resources are appropriated, and thus the cycle repeats
itself. In abstract terms the Navy's effectiveness as an organization is
represented by the amount of such national defense output which it is able
to generate for the inputs received.

In any system, not all of the input appears at the end of the cycle
in the form of outpdt. Some of the input must necessarily be consumed in
the throughput process jtself. Organizations live and exist, and must be
maintained. A portion of the input in any system, therefore, is diverted
to the maintenance of its internal functioning. The more of the input
that must be so diverted, in relation to a given output, the less effective
the organization is. Stated in more dynamié terms, an increase in effec-
tiveness amounts to attaining more and/or better output for the same input,
or of attaining the same output with less input.

As the only remaining variable, the efficiency of the throughput

process itself largely determines this characteristic. It is to this
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problem that organizational development addresses itself, since it
represents a systematic planned attempt to upgrade aspects of the through-
put process. These upgrading attempts are basically instances of planned,
purpaoseful, constructive change. Change, in the view of those who study
living systems is in turn a function of the appropriate combination of two
kinds of things: (1) characteristics of the system itself which predispose
it to experience certain kinds of change, and (2) events external to it
which cause or "trigger" the change to occur when it does. A simple illus-
tration may suffice--jet fuel is combustible, that is, it has a propensity
to burn. For a fire to occur aboard ship involving aviation fuel requires
a combination of that fuel itself and an appropriate trigger, for example,
a flaming match. A flaming match, or a 1it cigarette, in a pool of loose
fuel will trigger a fire. A biscuit, or a handkerchief, dropped in that
same pool of fuel, will not trigger combustion.

Simple and perhaps absurd as this illustration is, it describes in
many ways the issue Jying at the heart of organizational development,
Organizations have characteristics which comprise their functioning, for

example, the climate present in the organization, the supervisory behavior

of its managers, the mutual behavior of subordinates in the work setting,

and the processes of the groups that make it up. For any particular

subordinate unit, its particular combination of behaviors and conditions
predispose it toward being affected by certain external conditions, not
by others. Organizational development interventions, training, and even
changes in the external world in which it lives, vary in the impact which
they have on different combinations of such conditions. To affect the

throughput process of an organizational unit constructively, what one



must do is ke certain that an appropriate set of interventions inpinge
upon the conditions in that unit. Necessarily, no intervention, training
activity, or external event, is relevant to all situations. Rather by
their very nature, particular interventions selectively influence organi-
zations with certain characteristics rather than others. Matching the
intervention-to the organization and its configuration of behaviors,
strengths, and problems, requires that one understand what that configura-
tion of strengths and problems is. This is in effect, a problem of diag-
nosis in organizational developmgnt--describing organizational character-
istics in sufficient detail, and with enough accuracy to permit one to
match available intervention activities in ways likely to produce

constructive change.

—Ag 5-discernib]e field, a;ganizationa1 development is comparatively
young. Burke-(1973) has indicated that it is barely 15 years old, although
various elements that currently are viewed as comprising it date from an
earlier period. As a whole--let alone an integrated whole--it seems
indisputable that the field is still in its infancy. As a field, it traces
its lineage in two related, but different, directions: '(1) the world of
the practitioner, as, for example, adult education, clinical practice, and
the 1ike, and (2) the utilization of scientific research findings in
organizational behavior. From the former has stemmed an action orienta-
tion, together with a growing concern for accompiishing action objectives
more expeditiously and in higher quality fashion. From the latter
(scientific research), the field has inherited from the cannons of science a
concern for accuracy, along with an awareness of the iﬁ;ortance of

implementing research findings.
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Melded and interwoven, these dual sets of concerns have led to the general
recognition that at least two major processes (not just one) are involved in
the 0.0. field--diagnosis and treatment (Bowers & Norman, 1969). The
result is that diagnosis has received increasing attention in recent years.
Prominent writers in the field have talked at moderate length about the
necessity for a solid diagnosis as a basis for action. Practitioners,
similarly, have talked repeatedly about the role played in their efforts
by a process that they see as diagnostic. Despite this increased attention,
much would appear to constitute less than a satisfactory approach to the
problem. While increasingly talked about, diagnosis would appear more-:often
to be baid lip-service than to receive serious attention. The following
quotation from Levinson illustrates the nature of the problem:

That brings us to the problem of diagnosis...l do not yet

see that kind of diagnostic process in the ljterature or in
practice which leads to intervention of choice: given an
organization of a given kind, at a given point in its develop-
ment, with given kinds of constituencies and groups of
employees, with a given kind of leadership and a given set of
problems, what should the strategy of intervention be? toward
what anticipated outcome? (Levinson, 1973, p. 201)

To serve the purposes which its name, and its role, intends, a diag-
nosis should constitute an analysis of the current functional state of a
particular system for purposes of determining appropriate treatments
(action steps, or interventions). Both the name and this brief definition
imply a number of characteristics which should be reflected in any

methodologically sound dfagnostic effort:.

(1) Comprehensiveness - since problems may originate and occur in

any part or aspect of a system, any diagnostic effort worthy of
the name should treat comprehensively the properties of the system

as such, that is, it should not lock selectively at a few aspects
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of system functioning, ignoring the rest. It should, instead,
make as complete an effort as possible at assessing the total
functional state of the system.

(2) Theoretical Anchorage - a good diagnosis should look, not merely

at an arbitrary array of properties, but at an array of constructs
which reflect an underlying scheme that is itself sensible, and
which has been derived from the real world by a process of solid
research. This framework serves to provide explanatory power by
indicating how in general (that is, in most such organizations)
various aspects of functioning should relate to one another.
Without this, the problem becomes an assessment based upon a
somewhat haphazard collection of readings.

(3) Precedence - both its name and its role imply that diagnosis
precede and, in part at least, determine which particular treat-
ment from an array of possible treatments should be used in the
situation at hand.

(4) Orjentation - diagnosis implies an orientation on the part of
the consultant primarily toward the client system's well-being
rather than simply toward his own.

(5) Differential - diagnosis implies a differential, that is, that

there are different states of nature which the empioyed assess-
ment techniques distinguish from one another, and which

uTtimately have different action implications.

By way of contrast, there are several things that a diagnosis should
not be. It should not be a simple benchmark against which to measure

progress. Used in this way, diagnosis would amount to little more than


http://should.be
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an evaluation, since it would carry the implication that treatment is
determined on some basis other than system assessment. Despite this fact,
there would appear to be, at least, some instances in which practitioners
welcome measurement, not for the treatment guidance which it provides, but
stmply to provide possibilities for "proof positive."

Similarly, a diagnosis should not be merely a "map of pitfalls” which
permit the consultant to do what he always does anyway, but with minimum
risk to himself and others. Using it as a map of pitfalls means that its
role in determining treatment is denied it. This use biases as well, to
some extent at least, against an orientation toward the client system's
well-being first and foremost, and even perhaps negates a bit the differ-
eﬁtia] character.which is so necessary for effective guidance of the
treatment process.

Finally, differential diagnosis is not simply a matter of variety
among consultants. Occasionally writers and practitioners cite the variety
of things done by different consultants, or change agents, as evidence for
the eclecticism present in the field, and infer from this that treatments
are indeed differentially selected on a diagnostic basis. Levinson, in
the article preQious]y cited, correctly describes the misleading nature of
such a representation. The fact that different consultants employ
di fferent techniques says nothing about the extent to which any one of
them selects, from among a wide array of quite different treatments, the
one which he will in fact use in a specific instance upon the basis of a
solid diagnosis of that system's own functioning. The eclecticism, in
other words, is not a matter of simple varie;y in methods and practices
among consultants, each of whom may well be highly consistent in what he

does from one situation to the next.
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We thus arrive at a view that solid, rigorous diagnosis, differ-
éntia] in character, comprehensive against a theoretical framework, is an
essential step in determining which treatment to use for purposes of
enhancing a particular client system's well-being. It is not a simple
benchmark; it is not merely a map of pit-falls; nor is it a matter simply
of pointing to the practice differences among consultants. Its usefulness
depends upon the care which has been used in doing it, and it is to this

issue that we now turn our attention.

Collecting Diagnostic Data

Although an infinite nunber of data collection methods may be poss-
ible, generically they would appear to fall into a quite limited number of
categories. FEach has jts strengths and its weaknesses, and across the lot
cut a number of potentially difficult issues. In this section we will

first examine the various methods and then look at issues and problems

which relate to them.

Methods

The methods of collecting diagnostic data fall basically into
two general classifications: (a) those which rely upon the
diagnostician's collecting the perceptions of others, and (b) those
which rely upon the diagnostician's own more or less direct
perceptions. Within the first of these two categories (collecting
the perceptions of others) two principal methods have widespread
currency - the interview and the questionnaire. These two are not
as different in theory as they may appear to be in practice. In

the interview, one human being poses to others in verbal form a
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series of questions and records their responses. In form, then, it
relies upon a human interviewer, and the questions are likely to be
relatively open-ended (that is, calling for an expressed view which
is recorded as nearly as possible in the respondent's own words).
Interviews may be relatively unstructured, in the sense that the
questions may be highly general ones whose purpose is to trigger a
response recorded verbatim in the respondents own words, or a
relatively structured set of questions and probes targeted toward
specific pieces of information. The interviewer may, in fact,
serve the function in highly structured interviews of simply read-
ing a questionnaire to the respondent and making his checkmarks for
him. Included within the general bailiwick of the interview for

diagnostic purposes we would include group process meetings. One

example of this is cited by Delbecq and Van de Ven (1971). In the
particular instance which they describe, a number of members of a
client system were brought together for a meeting to discuss their
individual and common problems. The process employed was highly
structured, with relatively pre-programmed sequences of posting,
digestion, analysis, decision making, and the like. The substance

of the diagnosis, however, was provided by the participants and

was generated from their discussions in the phased meetings.

Another example, closer to the Navy's operations, is the Command Action
Planning Seminar (CAPS). Somewhat different from this might be the group
interview where a series of questions, structured or unstructured, are
posed by an interviewer to a group of people, and their collected

responses, or perhaps their various individual responses, are noted.
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The paper-and-pencil questionnaire is a second of the "indirect"
methods. In this instance, the questions are highly structured,
specified in advance, duplicated or printed in booklet form, and
ordinarily designed to permit largely closed-end responses. Normaily,
the permitted responses take the form of multiple-choice categories
using some form of Likert scale. An alternative to this procedure,
proposed in the literature by Jenks (1970), is a Q-sort in which a
number of statements are sorted by the respondent to an order
corresponding to, for example, their description of him, their
description of his supervisor, of the organization, of some part of
its processes, or of his fellow employees.

The methods which rely upon the perceptions of the data
collector himself encompass both observation and records retrieval,
the latter perhaps a marginal member of this category. Observa-
tion may take the form of direct reading, or of indirect inference.
Direct readings may be person~medijated; for example, an individual
observer notes the activities, behavior, or reactions of members
of the client system during a particular perjod of time. The
resulting data are subsequently used in diagnosis. In somewhat
different form, observations may be instrument-mediated as, for
example, when audio or video tapes are made of behavior or reaction
segments in the client system, and these tapes are then submitted
to a diagnostic analysis.

In all of these direct observation instances, the purpose 1is
to assess the functioning of the system by a procedure which records

the contents of that functioning. Somewhat different from this is
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indirect inference, also based upon observation, which assumes some

of the characteristics of projective techniques. In such an instance,
the observer would record, not the substance of what was said or done,
but the expressions used to say it or the manner in which it was done.
He might then infer various functional characteristics, not from the
direct observation of their presence or absence, but from the words,
terms, and manners by which the material had been related. For
example, non-verbal cues, facial expressions, or posture during the
interview, might be noted, whether the interviewee attributed

problems to himself or others (perhaps regardless of their content),
or blames factors outside the system might be seen as indicating his
defensiveness. The extent to which the interviewee uses evaluative
or emotion-laden terms might be noted and seen as indicative of one
or another functional state. The respondent's degree of consistency
might be taken into account, and the like. Although the questions
asked by the interviewer might be identical to questions asked in a
direct reading situation, the material recorded would be far
different and would reflect more the respondent's manner of answer-
ing than the substance of his answer. (c.f., Alderfer, 1968)

Finally, diagnostic material may be retrieved directly from the
6pératin§ records of .the organizafﬁon itself. Although most organi-
zations do not maintain updated files of information directly
concerned with the behavior of members and organizational processes
such as, decision-making, motivation, and the like, in many instances
material appropriate to a diagnosis of these aspects of system

functioning may be obtained from memoranda, policy statements, and
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the accounting and control records maintained by the organization.
Although the material entered into such records has been, at one
stage or another, perceived by a person other than the diagnostician,
we class them here in the direct perception category because they
comprise, in most instances, fundamental operating data which are
then directly perceived by the diagnostician in the diagnostic process.
Although a number of variations on these methods may exist--in
fact, the number may be infinite--there would appear to be at least
reasonable ground for concluding that they may be categorized into
one or another of these general classifications. Still, the goodness
of the methods is affected by a number of considerations not directly
discernible from a consideration of the methods themselves, and it fis

to these issues that our attention now turns.

issues and Problems

Cost and Complexity

In general, observational techniques are the most costly,
followed by interviews, with questionnaires the least costly
of the proposed techniques (records retrieval is omitted from
this comparison because the cost jssues are determined in this
instance largely by the issue of accessibility to which we
will turn our attention shortly). Cost is, in this comparison,
rather directly determined by the amount of “chaff" which must
be sorted, covered, or sifted through to obtain a given amount
of useable, relevant material. Since observation focuses 1its

attention necessarily upon events as they occur, all events,
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both those relevant and those irrelevant, must be observed,
although the latter may be discarded. The interview, on the
other hand, focuses attention upon germane issues, at least to
some: extent, and, hopefully by that process, eliminates much
of the extraneous material, recording instead the useable and
relevant. It is sti11 more costly than the questionnaire,
however, because for each word spoken, another person must
consume: time in the listening. The questionnaire, since it
does. not require a one-to-one human relationship for its
completion, and since it prespecifies the material to be
collected rather closely, is certainly the least costly of

the three.

Training and Skill Required

Diagnostic data are only as useful as they are reliable
and valid, and the obtaining of reliable, valid data hinges
largely upon the training and skill brought to bear in the
collection process. When observational methods are employed,
the observers must obviously be highly skilled and trained.
If they observe the functioning situation directly, they must
know how to record their observations, know the appropriate
amount of detail to register, and know how to distinguish one
event sequence from the next, that is, how to know when one
activity has stopped and another has begun. They must know
both how not to be distracted from relevant ongoing activity

by peripheral stimuli, and at the same time, know which
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peripheral stimuli are in fact relevant to the process they are
supposedly observing and which they wish to record. When the
observation is instrument-mediated, an additional entire array
of technical difficulties are encountered which the subsequent
observer-user must know how to handle and solve. Needless to
say, indirect inference--the use of semi-projective techniques--
requires a high degree of competence and an extensiyve background
in the projection process itself.

Since the observer, in addition to all of these difficulties,
is ordinarily an outsider, unfamiliar with the history of the unit
whose functioning he is observing, unaware of the double, hidden,
and mutually understood meanings of particular phrases, behaviors,
actidns, and cues, it is likely that his readings will be less
reliable and less valid than those which would be provided by
familiar "insiders." By standardizing the stimuli in the form of
the Questions posed to the interviewee, and by relying upon the
interviewee's perceptions and interpretations of ongoing function-
ing, the face-to-face interview removes, at least a part, if not
most, of the principal sources of unreliability. To do this,
however, requires carefully trained interviewers. It is not
simply a matter of any person, with a reasonable degree of
intelligence, traveling through the organization asking questions
and noting responses. The problem of interviewer bias, as well
as of interviewer-induced response bias, is simply too great for
that. Yet, in many instances, 0.D. practioners rely upon infor-

mal interviewing as a source of diagnostic data oblivious to the
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pit-falls. The questionnaire, posing as it does the same ques-
tion: in the same form to all respondents and relying upon their
familiarity over a period of time with events in the organization,
goes the greatest distance, in our judgment, toward resolving the
problems of reliability and validity.

Still, what each of these methods contributes in reliability
and validity, it to some extent loses in flexibility. Clearly,
since Tittle if anything is prestructured, observation permits
the greatest degree of flexibility in accounting for unique events
in the setting. The interview, if it uses optional probe ques-
tions, may take at least some account of this. The structured
questionnaire permits little, if any, of this, and its usefulness
and validity in the larger sense rely upon the care and compre-
hensiveness which went into its construction at the outset.
Administering questionnaires, of course, requires some training
and acquired skiil. In general, however, the degree of training
and skill required for questionnaire administration is less than
that required for interviewing or observation. However, it should
be noted that the amount of training and skill going into question-

naire construction is fully as great as the skill required in the

other two methods. The difference is that, in the case of the
questionnaire, this has been done "once for all." It need not be
repeated in each data collection instance, provided that a common

or standard instrument is used.
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The Problem of N

A diagnosis is as good as the data upon which it is based.
To be adequate the data must therefore reflect a fairly large
number of specific jnstances of each situation. In the case of
the questionnaire, and to a lesser degree the interview, the
data collector (the questionnaire itself, or the interviewer)
asks the respondent to summarize, in formulating his response,
some appropriate nunber of occasions in which a particular type
of actiﬁity has transpired. In the observational instance,
however, the number of instances of a particular functional
property which may be taken into account are those which have
occurred during the time-frame of the observation. This is
directly a function of the method itself, and means that a much
Tonger, and therefore more costly, period of information record-

ing must go on in order to encompass the same number of behavy-

joral "cases."

The Sampling of Events

Diagnostic data to be accurate must constitute a representa-
tive sample of the universe of behaviors or functional states
which they are drawn to reflect. In the case of observational
methods, the sample which occurs may reflect too limited a time
period to make this possible, or the existence of the chserver
(the human being doing the observing or the instrument) may well
ifse]f distort the events which it is intended to monitor. The

methods which rely upon the perceptions of the respondents
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themselves rely for the representativeness of their sampling

upon the respondent's memory and willingness to encompass a
sufficiently broad range. In any specific instance distortions
may occur. Nevertheless, the array of events which may at least
pofentia1]y be taken into account would seem to be larger than

in the case of observation. Still it should be kept in mind
that the demeanor of the interviewer, or the wording of the
questionnajre items, as well as the content encompassed in phras-

ing the items or questions, may well serve to distort the sample.

Accessibility Problems

A1l methods suffer to some extent from accessibility
problems. Not all participants, nor all situations, may lend
themselves to observation. Calendars and time schedules may
make it difficult to interview all the necessary members, and
potential respondents may absent themselves from questionnaire
administration group sessions, or neglect to return distributed
or mail-out questionnaires. Accessibility becomes the largest
issue, however, in relation to operating records since in these
instances, one is ordinarily relying for his information upon
records and record keeping systems which were set up with other
purposes than diagnosis in mind. Records may not exist, they
may be tabulated or compiled in other forms, or they may in fact

be considered confidential and denjed to the diagnostician.
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Time Lag as a Problem

Organizations are dynamic entities, and events move across
them in time, creating waves or ripple effects in which a
series of events at one time in one part of the system cause
other events at other points in time in the same or other parts
of the system. Thus, there is an issue to the extent that the
data collection method used may not permit aggregation in the
respondent's mind which is based upon his knowing precisely what
the collected data are intended to represent. Today's events
which are being observed, for example, may be the outcome of
other events long since past. Operating records may reflect
functional states which existed several years previously but
which no longer remain. Solving this problem requires that the
diagnostician not only know the nature of the constructs which
he is measuring and their place in an appropriate cause-effect
sequence, but also that he understand the relationship between
the specific questions posed or items sought and that theoreti-
cal framework. Lacking these, he runs considerable risk of

misreading the sqituation.

Analyzing and Integrating Diagnos tic Data

Diagnostic data, once collected, are useless unless submitted to an
analytic, synthetic process which integrates those data into an interpreted,
coherent form. The methods, issues, and problems of this aspect of

diagnosis are fully as important as the collection itself.
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Methods

Both quantitative, and non-quantitative methods have currency
in existing practice. Non-quantitative methods include narrative
summaries of verbal material prepared in some form by the diagnosti-
cian or consultant and phrased in his own words or those of the
respondents, participant group derivation sessijons in which the
material is viewed, reviewed, revised, and analyzed by the partici-
pants and a conclusion or interpretation generated by them, and the
(expert) staff conference in which a group of professjonals, perhaps
differing in their backgrounds, review the same or substantively
somewhat different portions of the data and pool through a discussion
procedure their conclusions to a general and meaningful reading.

By nature, these non-quantitative methods are largely descriptive;
although some use may be made of quantitative material, the emphasis
is instead upon the narrative description.

Quantitative methods, on the other hand, require that the data
originally collected be converted to numerical scales, either through
direct conversion (for example, by key punching or by an optical
scanning scoring process) or by the content analysis of verbal material.
In the latter case, trained content analysts read or listen to the
original material and score each segment in terms of preestablished

codes.

Issues and Problems

Time-sampiing, Time-frame Problem

Time enters in the interpretation, as it did in the collec-

tion, as a potentially confounding issue. Great care must be
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taken in the analysis and interpretation of diagnostic data to

be certain that events are correctly attributed in the cause-
effect sequence in terms of the time sample during which they
were co11ected; or which was taken into account by the respondent
in formulating his answers, as well as the historical time-frame
which each functional reading represents. Lacking this, the
picture which results may be a caricature rather than a reasonable
likeness, and the tail may all too often be interpreted as
wagging the dog. No handy rule-of-thumb is possible in handling
this problem. It requires instead substantial packground and
technical expertise in the area of organizational data collection,
Still, in part the problem may be solved by pre~programming the
steps and relying upon computerized processes designed by those

persons who do have the necessary expertise.

Expertise Versus Involyement

Persons are known to be more motivated by processes in
which they are involved. At the same time, diagnosis of an
organization and its functjonal state is a complex skill. To
some extent, therefore, the analytic, interpretive aspects of
diagnosis pose a dilemma between a necessity for bringing to
bear the expertise of the technically trained without sacrific-
ing the motivated involvement of the participants themselves.
It is a tightrope which requires a careful tread. Most especially,
it requires that the expertise requisite for the process not be

delivered in a fashion which antagonizes, becomes overbearing,
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or appears to denigrate the participants, their knowledge, and

their importance.

The Confounding Problem - Horseback Revisions

Even the most accurate diagnosis may suffer from mid-stream
or horseback revisions made by the consultant as he approaches
its use. Basically, any data collection and analysis method
treats with some degree of care and accuracy a portion, but not
all, of the behaviors, events, and issues in the 1ife space of
the client system. Some portion is unique to that system, or to
any group within it, or will have been excluded from the array
of information categories designed in the diagnoétic process at
its inception. As the consultant approaches a particular unit
or group of the client system, he will necessarily see other
aspects of what he feels are its functioning not represented in
the diagnosis which he has in hand. Since he is dealing with a
real client, in a real world situation, the temptation is well
nigh irresistable to revise the diagnosis on the basis of his
current observation. Yet, he is one observer observing at best
a Timited and time-bound behavior sampie. To the extent that
he makes such revisions he, therefore, very likely reduces both
the reliability and the validity of the diagnosis with which he
works. Said otherwise, he approaches each group, or each set-
ting, as a unique instance with live people and real problems.
Yet in many ways the diagnosis and treatment problem in organi-

zational development is a "large N" problem. Were he to work



27

on the basis of the diagnostic data provided to him and that
alone, given that it is reliable and valid, he would, across a
large number of cases, succeed in a high portion (assuming that
the diagnostic and prescription processes are themselves high

in quality, reliable, and valid). Yet he does not ordinarily
approach his role with that degree of objective detachment, and
each time that he yields to the temptation to revise on the

basis of “current reality” he submits himself to a situation in
which his action steps are based on less than acceptably reliable

and valid data.

Multiple Methods and Redundancy

A persuasive casé is made in the 1iterature for the use of
muitiple data collection and interpretation methods in the
diagnosis. To the extent that questionnaire data may be supple-
mented by interview and even observational data and the same
reality discerned, one may have a greater degree of confidence
in the diagnosis that results. This, of course, increases the
cost, but it may in ﬁany instances, if not most, be judged worth

the investment.

Norms and Their Relevance

Diagnostic data, whether quantitative or na?rative, are at
pbest descriptive until they are compared to a standard. The
standard, of course, may be the wording of the response cate-
gories of the original itéms. More useful, perhaps, is the use

of norms in which the behavior or responses, typical of a group
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or person l1ike that being diagnosed, are established as a
comparison standard. Lacking norms, one runs a real risk of
classifying as "good" behavior which, in fact, is less than
acceptable, and classifying -as "bad" behavior which is really
not so. In all instances in which norms are used, however, one
should recall that the norm is, at best, a description of the
typical behavior of a person or group like that currently being
diagnosed; it does not necessarily reflect an ideal--nor perhaps

even a desirable--state.

Presenting Diagnostic Data

Diagnostic data obtain their usefulhess when they are presented to
persons with critical roles in the treatmeht or devéelopment process.
In some instances, diagnostic data are digested only by the consultant or
change agent himself and represent only his notes to himself, perhaps on
tape, perhaps in memo form, perhaps simply retained in his memory. More
often than not, however, presentation of the diagnostic data is made
throughout the client system with which subsequéent work is to be done.
In such instances, the diagnostic data may be presented in written form
(that is, in the form of a diagnostic report or "workup"), orally (that
is, talked through with the client $yStem orf its key membérs), or by some
combination of multi-media methods, perhaps a narrated report accompanied
by a written summary, graphic displays, and the 1ike. A number of issues
arise in such instances, many of them subject to substantial disagreement

among practitioners.
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Amount of Interpretation Provided

For some practitioners, interpretation provided by a consultant
or diagnostic expert is felt best kept to a minimum. Again, as in
the analytic process, the supposition is that client motivation
toward constructive change is greater when client participation in
the interpretative process is maximal. In such instances, diagnoses
would tend to be presented as "bare facts" in perhaps tabular or
_graphic form or in simple anecdotal or descriptive terms. For others,
however, interpretation drawing upon the best available skills of
diagnostician, scientist, and practitioner, is owed to the client

system.

Complexity Versus Simplicity

Whatever the degree of interpretation provided, there would
appear to be reasonable agreement that the diagnosis in its presenta-
tion to the client system must be kept simple enough to be readily
understood by its members. Far from representing a patronizing
stance, this represents a sensibie commitment to minimize or, if
possible eliminate, professional jargon, to avoid ambiguous wording,
and to make the interpretive points which are presented as simple,

clear, and straightforward as possible.

Transduction

Throughout this process the consultant is a tranducer, that is,
an information link between a body of knowledge and a user system.

It is his task to convert the information which comes as it does from
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outside of the organization's immediate repertoire to a form in

which it can be freely circulated and digested inside the organijza-
tion. This requires a relatively active stance on the consultant's
part, yet not one which is overbearing, pretentious,}éﬁ oppressive.
Process skills are required, but more than process skill is necessary.
Substance in the form of the diagnosis is entering the organization

as a social system, and to the consultant falls the task of being
certain that that entering information is put to constructive uses,

and that maximal benefit is gained from it.

Breadth and Geographical Dispersion

When the organization is geographically widely dispersed more
use necessarily must be made of written presentation forms. In such
instances, some use may be made of verbal presentations carefulTy
spotted in key locations, but it is to the written word, its clarity

and efficiency that greatest reliance falls.

Speed

A diagnosis which consumes months in the construction may be
elegant, yet useless, since much hinges upon the currency of the
diagnosed situation. In general, the faster the diaghosis can be
returned, the more relevant and urgent it will be to the client
system and to its efforts to improve. No definite turnaround time
guidelines can be given, and the time will necessarily be longer for
more complex systems, yet a period of a few weeks seems the maximum

duration that may be safely aliowed in most organizatjons.
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Summary of the Field

In the pages thus far we have reviewed the problem of diagnosis in
generai, the methods of collecting data, the methods of analyzing and
integrating diagnostic data, and the methods of presenting the data so
analyzed and interpreted back to the client system. To reiterate what
has been stated thus far, a diagnosis requires a comprehensive analysis
of the current state of the system, an analysis which precedes, and in
part determines, a treatment from a possible array of treatments. It
must be differential, it must be oriented primarily toward the client
system's well-being, and it ought not be a simple benchmark, a map of
pitfalls for the change agent or consultant, nor a simple earmarking of
the style differences among existing consultants. Data may be collected
by interview, questionnaire, cbservation, or from the operating records
of the orgénization itself. The data, once collected, may be analyzed
quantitatively or summarized in non-quantitative descriptive form.

The picture which emerges may be presented in writing, a method which is
especially useful for subsequent retrieval and for circulation to
geographically dispersed locations; or it may be presented orally, or by
some combination of methods. Throughout, however, the diagnostician and
his consultant counterpart have the responsibility for bringing into the
organization and jts operating situation an adequately interpreted,
reliable, valid, body of data which in relation to known principles of
management differentially assess the current states of organizational
funciioning. It is this professional, differential, analytic procedure
which constitutes a genuine diagnosis and which unfortunately ig all too

seldom provided in the organizational development world. In the present
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instance, we have undertaken to build a system to provide in accurate
differential diagnosis for ‘organizations and their compdhent subsys tems.
As such, it reljes heavily upon ‘the computer, analyses -data from paper-
and-pencil questionnaires in relation to stored data from the operating
records of organizations, ‘and hopefully provides data with considérablie
speed at an acceptable level of -accuracy -and detdil. In the remainder
of the report we will describe ‘the background, ‘the ‘genéral scheie and

the procedures for this diagnostic system.




TOWARD A COMPUTERIZED DIAGNOSTIC REPORT GENERATOR

The computerized diagnostic procedure proposed in the remainder of
this report attempts to fullfill the requirements stated at the outset.
It is reasonably comprehensive, in that it assesses the total functional
state of the organization insofar as our research has identified the
properties of that functional state. Furthermore, it is sufficiently
flexible to permit the addition, removal, or substitution of component

characteristics and their measures. Used with the Navy Human Resource

Management Survey, with our own Survey of Organizations, or with similar

and derivative instruments, it reflects an explanatory scheme (i.e., a
set of management principles) that has emerged from years of rigorous
research.

It assumes, as we feel a good diagnostic procedure should, that its
output will precede and help determine different treatments selected to
fit the states of functioning that it describes. Finally, it has been
constructed with the thought in mind that the purpose in the end is the

client system's (not the diagnostician's, not the consultant's) greater

well-being.

It further assumes that data have been collected from all, or at
least a generous representative samp1é, of the members of the client
organization, and is designed with the paper-and-pencil questionnaire in
mind as its data source. It relies extensively upon norms (that is,

stored measures typical of various kinds of client groups).

33
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The procedure to be described draws heavily upon a design first
formulated in general terms more than five years ago by members of the
Organizational Development Research Program staff. The broader design
was given by us the acronym "CANOPUS*," standing for Computerized
Analysis of Organizational Problems in User Systems.and'was viewed as
containing both computerized diagnostic and computerized prescriptive
elements. While the elements were thus identified relatively early in
the history of the research Program, the need was not recognized as
urgent until organizational efforts on a massive scale emerged as a
real and present fact in the Navy's human resource and manpower programs.
Because diagnostic capability was a clear need of the Hﬁman Goals effort,
1t was judged most appropriate to propose that the diagnostic elements
be developed under a contract ciosely tied thereta. The prescriptive
elements, on the other hand, appeared to us to involve applied research
in the manpower area, as well as development, and were therefore
proposed for funding under the Manpower R & D program. Both were approved
for initial work. Each makes greatest sense in combination with the
other. Yet it should be clearly understood that the contract under
which this particular report is prepafed is that which funds the

diagnostic-descriptive segments of the overall system.

*

Origin of the acronym: Canopus has multiple referents. In celestial
terms, it is one of the brightest stars, found in the Corina (keel)
portion of the constellatijon Argo (Jason's ship). In ancient mythology,
Argo could utter prophecies because it contained a piece of wood from
the sacred oak tree. Conopus was also the pilot of Menelaus, and the
city in Egypt where he was buried assumed his name. This city was
famous for its representation of Osiris in the form of a vessel or jar,
containing the vital organs of the human system.
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CANQPUS - Its Design and Functions

A functional layout of the CANOPUS Procedure, as it should ultimately
develop, is presented in Figure 2. As this chart indicates, the entire
sequence may be viewed as containing descriptive functions (those opera-
tions whose purpose is to generate summary statistics concerning existing
conditions)-and analytic functions (those operations whose purpose is to
determine the reasons for, and recommended action steps to ameliorate,
existing conditions). The components within these two broad functions,
plus input, storage, and text-writing functions, form the basic steps of
the procedure. Each is spelled out in somewhat greater detail in the

paragraphs below:

INPUT - The input to the procedure are records containing the mean
item and index scores of individuals in integral work groups
in the organization. (A work group is defined as all

persons who‘report immediately to a particular supervisor.)

CALCULATOR - Survey scores are relatively useless number sets until
some comparison is made to a standard. Many such comparisﬁn
standards are possible. Scores might, for example, be
compared_to the original wording of the response alternatives.

| If 75 per cent of the members of a group provide a "5" response
and this alternative was Qorded "very satisfied," it conveys
at least limited meaning. However, if most groups display
100 per cent in this "5" category and the group at hand does
not, it means something quite different from what would be
meant by comparison to a standard in which most groups show

only 25 per cent as "very satisfied.” Another approach
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would be to compare each group to the average of all groups
in the particular organization surveyed. This also should
be dismissed for some of the same reasons: no matter how
excellent or atrocious the ship or shore station's record,
half of the groups will be shown as comparatively "good"
and half comparatively "bad." In the CANOPUS procedure we
have opted for comparison to national (é.g., Navy-wide)
norms representing a population of groups like the one in
gquestion (same level, same type of unit or function).

The CALCULATOR component takes the group's mean score and

converts it to a percentile score in the appropriate

normative distribution.

PRIORITIZER - The percentile score is but one indicator of the
seriousness of a particular problem or the contribution of
a particular organizational strength. In simpie terms, it
indicates how low or how high the group stands in comparison
to other, similar groups. Lacking any other information,
both managers and consultants often assume that a high score
(whether in raw or percentile form) indicates an area
needing little or no attention. Conversely, a Tow score is,
in itself, often interpreted as flagging a condition high
on the priority list of matters demanding concern. Yet it
may not be so. While, in general, the whole array of
measures relates to effectiveness, for any particular group
any single measure may have a low, not a high, impact upon

satisfaction and performance. For this reason, it may often
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occur that a measure of intermediate negativeness is more
critical in its effect than is another, "worse" indicator.
What this suggests is that the level of a survey measure
must be prioritized for concern and attention in terms of
its impact upon effectiveness. PRIORITIZER does this by
weighting each measure in terms of its relationship to
outcomes, as indicated by standard data in the normative
array. The resulting predicted scores become the basis for
prioritizing the percentile scores generated in the

previous step.

PROFILER - From concurfént research under another contract, we haves
determined that a limited number of relatively "pure" types
of groups exist in the Navy, as in civilian organizations.
The findings (still in the report preparation stage)
indicate furthermore that these types respond differentially
to various action or development techniques. Both to
generate additional diagnostic information for the group
and its consultant and to provide one basis for treatment
selection, it is necessary to match the group at hand to
these stored profiles and identify the type with which it
is most consistent. PROFILER makes this match, and-by a
set of preprogrammed decision rules, identifies the best-

fit type for the group at hand.

D-CLASSIFIER - Descriptive data must be aggregated in some form if
two requisite conditions are to be met: (a) a capability

of grasping their meaning to the system, and (b) the
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protection of confidentiality. D-Classifier initiates this
process by deciding (according to pre-programmed rules)
whether the groups in an entire level (e.g., groups under
first-line supervision) of an organization or unit are
homogeneous or heterogeneous in types identified by PROFILER.
If the determination is that the groups are homogeneous, the
entire array is looped back through CALCULATOR and PRIORITIZER
to generate a whole-level reading similar to that for any
group. On the other hand, if the determination is that they
are different, the array is sent to D-DIFFERENCE DESCRIPTOR

prior to its resubmission.

D-DIFFERENCE DESCRIPTOR - This component combines sub-sets of the
array into type-homogeneous sets and submits each to
CALCULATOR and PRIORITIZER for the generation of whole-set
readings appropriate to the level. As a result, not one,

but several composite readings are generated.

SITUATION ANALYZER - Description is but one phase of diagnosis; it
pravides the "what" of the situation. Why conditions occur
is equally, if not more, important. Observable problems
or deficiencies may, in theory, be caused by (a) constraining
situations, (b) information deficiencies, (c} skill
deficiencies, or (d) values conflicts. SITUATION ANALYZER
examines the extent to which the first of these (constraining
situation) is associated with diagnosed conditions. It does
so by comparing conditions which would be predicted from

our knowledge of constraints present in such things as the
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group's organizational climate {and our knowledge of how
this typically relates) with those conditions which actually
exist. An absence of an appreciable difference between the
actual and situation-predicted scores is viewed as evidence
for substantial situational causation. The existence of an
appreciable difference, on the other hand, is seen as

" reducing the plausibility of situational causation.

PRECURSOR ~ Once the effects of situational constraints are elimin-
ated, attention necessarily turns to the other three
categories (information deficiencies, $kill deficiencies,
and values conflicts) as potential causes of observed
problems. Information regarding the degréeé to which each
of these obtains in any current instance must comeé from
sources Targely externdal to the Human Resources Management
Survey. Assuming that it is available and has been entered,
however, PRECURSOR examines the extent to which diagnosed
conditions (represented by residual scorés from the
SITUATION ANALYZER component).may he attributed to.a lack of

information, to a lack of skill, or to a ¢onflict in values.

TREATMERT SELECTOR - From the knowledge bank undérlying thé earlier
PROFILER component, and from stored history as 1t gradually
accumulates, the results thus far form the basis for
selecting one or more recommended action steps which have

the highest probability of success.
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A-CLASSTIFIER - Although each group's results are ultimately printed

out separately (presumably for the use by members and their

superv1§or); fhere remains a necessity of aggregating
causal patterns and recommended action steps across whole
levels of the organization. Both busy schedules and the
requirements of action-planning make this step advisable.
A-CLASSIFIER performs a function similar to D-CLASSIFIER,
in that it decides (by pre-programmed rules) whether causal
patterns and action recommendations are homogeneous or
heterogeneous for groups within the level. If homogeneous,
the results are transmitted to storage for ultimate
printout. If heterogeneous, they move to A-DIFFERENCE

DESCRIPTOR prior to going to storage.

A-DIFFERENCE DESCRIPTOR -~ By pre-programmed rules, this component

STORAGE

combines sub-sets of groups within the level whose causal

and action statements seem similar. 1t then transmits its

results to storage.

- As its name implies, this compdnent serves as the in-process
repository for original and processed data. All of the
necessary results (for each group and level) flow from it to

the final component in the process.

TEXT WRITER -~ Here are stored phrases, statements, and paragraphs

germane to each of the condition-sets which may result.
From the information transmitted to it from STORAGE, TEXT

WRITER prints out a narrative statement for each group,
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and for the system concerning its levels and overall
functioning. Included are prioritized percentile scores,

causal conditions, and recommended action éteps.

The remainder of the main segment of this report will discuss the
role played in this procedure by the norm matrix, will present questions
which may have arisen in the reader's mind and hopefully answer them,

and will end with a discussion of steps that remain to be taken.

The Norm Matrix

As an earlier section of the report stated, any set of measures, to
be diagnostically useful, must be compared to some standard. A number
are possible; in this instance we have elected to use normative data--
i.e., stored data descriptive of a number of possible, "typical” client
units--as the comparison standard.

Normative data are difficult to obtain, ordinarily accumulating in
proportion to the frequency with which an instrument is used, the size
of the client system and its coverage with the survey, and the like.
Within any given body of normative data, some trade-off must be made
between the usefulness which accrues from cross-cutting it into increas-
ingly specific sets (e.g., all E-6"s aboard destroyers) and numbers of
cases (which decline in each set as the number of sets increases).

In this proposed procedure we have opted for an intermediate degree
of stratification, one which we feel probably meets the needs of most
organizational development practitioners and their cilient units. It is

shown graphically in Figure 3.
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Figure 3

The Norm Matrix
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*Functional types may be distinguished on any convenient
basis. Thus, for the Navy, it might consist of types
of ships and shore-stations.
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On the vertical axis are indicated rows representing level of the
organization at which any group might fall. The basis for thus providing

different norms for different levels is twofold:

(a) Extensive research shows that conditions simply are naturally
"better" up the 1ine than down below. In part, this reflects
the fact that more capable persons are selected for advance-
ment in any organization. In part, it also reflects the
greater latitude and command of resources that exists at higher
levels. Regardless of the causes, the condition makes it
evident that 1t is in some degree inaccurate to compare groups

to a common standard.

(b) Research findings, reported elsewhere, make it clear that, in
the Navy, the quality of organizational practices which one
experiences rises directly with the reporting level of one's

group (Franklin, 1974).

The horizontal axis indicates functional distinctions. This refers
to a differentiation among "kinds" of units--ship types, types of shore
stations, and the like. Previous research has indicated tﬁat, in the
Navy, ships and shore stations are substantially different from one
another and that ship types are similarly quite varied. We anticipate
that, for any organization like the Navy, it will be desirable to make
the normative comparisons function-specific.

Within any cell of the norm matrix are stored two kinds of infor-

mation useful to the diagnostic process:
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(a) the normative values themselves, in the form of survey index
values and their coordinate percentile equivalents;

(b) regression coefficients between each survey measure as a
predictor variable and outcome measures appropriate to a unit

representative of that cell.

As an accumulated, stored history indicates a need for revision,

both the percentile values and the relationship of each measure to outcome

variables (e.g., satisfaction, retention, health, or operating pérfonmance)-
may be modified to make them more current. Furthermore, since the
procedure relies upon stored values typical of the cell, any values may
be inserted, thus providing the potential for simulation studies to aid
personnel policy-makers.

The judgment concerning how frequently to revise and update norms
is arbitrary and the criteria necessarily somewhat vague. It must be
sufficiently frequent to keep the normative array current, yet not so
frequent as to disrupt the ability to make pﬁoéress comparisons. Of
course, as the array becomes larger, the addition of any new increment
has less impact upon the stored values. As an arbitrary rule, perhaps a

frequency of once per year might be considered an optimal interval at

the outset.

Issues and Answers

Finally, there are certain issues and questions which doubtless
have occurred to the reader which ought be addressed. They are posed

below in the form of questions, followed by brief responses.
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What measures form the basis for the diagnosis?

What

What

Although any measures having the same format could be used,
in the present instance the procedure uses the items and
indices from the Navy Human Rescurce Management Survey

(or its civilian antecedent, the ISR Survey of Organizations).
Thus the measures tap organizational (command) climafe,
supervisory leadership behavior, subordinate peer behavior,
emergent group processes, and outcome measures, as well as

special purpose measures in a number of areas.

i8 the analysis unit for diagnostic purposea?

The face-to-face work group (defined as the immediate
subordinates of & supervisor} is the analytic unit, since

a considerable amount of research has indicated that groups,
rather than individuals, are the basic building blocks of
organizations. In this vein, the procedure uses the group
mean score as indicative of the percebtion of the "average"
or "typical" group member, and it is this measure for which

a percentile score is generated.

cause-and-effect assumptions are made in this procedure?

It assumes that the organization is an open social system,
in which nothing really "exists" but the behavior of its
members. These behaviors combine to form characteristics
{called "emergent properties") that are different from

{or perhaps greater or less than) the sum of the component
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behaviors. Thus, group processes are seen as characteristics,
above and beyond the behaviors of group members, which emerge
from those behaviors. Organizational climate is similarly an
emergent characteristic, resulting from the group processes

of numerous groups and affecting (as a situational constraint)
the functioning of some other group. Perhaps the most famiiiar
emergent property of any group is its performance. Evidence
reinforcing the validity of this sequence in both civilian and
Navy settings has been provided in several recent technical
reports (Franklin, 1973, 1974). Behaviors, themselves, are
seen as caused by any of four kinds of factors: information,
skill, values, and the situation. These antecedent character-
istics are termed “"precursors” and a comprehension of them is
seen as adding to the diagnostician's ability to understand
why behavior of a particular form occurs. (Bowers, Franklin

and Pecorella, 1973).

Are the measures stored in the norm matrix taken from this group
iteelf, or from aome other gource?

By definition, normative data are those presumed to be
representative of a whole population or sub-population.
Therefore, each cell of the norm matrix contains, at any
given time, all of the data thus far collected from persons
in groups identified as belonging to the cell. Unless
previous waves of collected data have been entered into the
matrix and the present group was previously surveyed, none

of the data in the ce)) will have come from the group at hand.
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Similarly, the relationships to outcomes (regression coef-
ficients) stored in the cells of the matrix are those found
to be typical for groups of this kind. Of course, in using
the procedure, a large organization will want to accumulate
its own values and coefficients from large numbers of its
own groups. These values and coefficients will then serve

the necessary normative functions.

Why must norms be extermal to the wnit being diagnosed?

As the text indicates, “internal" comparisons--i.e.,
comparisons of each group to the average of groups in its
own unit--forces half to be "bad," half to be "good," and

can be quite misleading. Of course, the Same situation
occurs in theory when comparison is made to national norms:
half of the‘nationa1 array is portrayed as good, half bad.
Yet the difficulty declines in direct proportion to the
breadth of the array. A group, aboard a destroyer, which is
compared to the average group aboard that destroyer only, runs
maximum risk of comparative distortion. When compared to all
such groups aboard all destroyers, the distortion is vastly

reduced,

What Has Been Accomp]isheq and What Remains To Be Done

Of the components viewed at the outset as suitable for immediate
work, two are presented in the appendices to this report as substantially

complete (CALCULATOR and PRIORITIZER). Appendix A presents a general
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description of the software contained in these two components, together
with a copy of the computer program itself. Appendix B presents sample
output from the two components.

0f the components which remain, some are viewed as relatively simple
and straightforward, whereas others {such as SITUATION ANALYZER) are
deemed more compiex. In the months which remain, our effort will be
directed toward these remaining steps, especially toward the more

complex ones.
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Appendix A

Description and Computer Program for
the Calculator and Prioritizer Functions

PNORM
GENERAL DESCRIPTION

PNORM performs two basic functions utilizing data from two data sets,
identified as MASTER NORMS and SITE NORMS. These functions are:

A. Percentile score construction and scanning for the SITE NORMS
data based on (A1) MASTER NORMS deciles (A2) deciles computed
from the SITE NORMS data set alone or (A3) deciles computed
using a data set at some prior time.

B. Ranked predicted criterion score construction and scanning.
Predicted criterion scores are constructed by a simple
regression model relating functional measures to criterion,
either using (B1) MASTER NORMS to establish regression
coefficients and deciles for application to SITE NORMS or
(B2) using SITE NORMS alone, or (B3) applying a set of
regression coefficients and deciles computed using a data
set at some prior time,

FUNCTION A.

There are three "modes" in which function A. can be executed,

A1, A2 and A3. Al assumes that a MASTER NORMS data set is used currently
to establish deciles for the SITE NORMS data, A2 assumes the SITE NORMS
will be used to generate its own decile sets and A3 assumes that deciles
have been computed by a prior computer run.

MODE Al. Here the MASTER NORMS data set is read and aggregated into
groups ordered by stratum (see keywords (GVAR, SVAR) and deciles
computed in STRATUM/VARIABLE order. They are written using
unformatted FORTRAN on the permanent disk file FTO4F00T. Next,
the SITE NORMS data set is read, aggregated and sorted into the
same STRATUM/GROUP set and the MASTER NORMS deciles used to
convert the aggregated data into percentile scores. These
percentile scores are then scanned for "outlying" variables

MODE A2.

within groups defined by keywords PMIN, PMAX and the outliers
are printed for each group. Keywords MASTER, NORM and INFI
are used in this mode..

This is the same as Al except that the SITE NORMS data set is
used to compute its own deciles, rather than using those from
a MASTER NORMS data set. The aggregation, sorting, per-
centizing and scanning remains the same. Keywords NOMA and
INFI are relevant here.
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MODE A3. Here the procedure is the same as in Al except that the MASTER
NORMS data set has been used at some prior point in time and
only the decile sets {residing in permanent disk FYO4F001) are
used.” Again the aggregation, sorting, percentizing and
scanning is the same. Keywords NORM and INFI are relevant.

FUNCTION B. This function can again be implemented through three alterna-
tive modes, depending on whether the MASTER NORMS data set is used
currently, or was used in a prior computer job, to estimate the regression
coefficients.

MODE B1. In the first mode, the MASTER NORMS data set is used to generate
a set of simple regression coefficients between the functional
measures and a criterion variable. Since all variables must be
in standard score form (i.e., means of zero and standard
deyiation of one) in all three modes, these "Beta" coefficients
are identical to the Pearson's r's between the same pairs of
variables. If the data are not in standard score form, the
keyword STAN must be used to standardize the variables internal
to the PNORM program prior to the regression calculations.

The obtained regression coefficients are then applied to the

SITE NORMS data in a second job step to produce a set of
PREDICTED CRITERION SCORES. These PREDICTED CRITERION SCORES

are then scanned for outliers in the same manner as in function A
above. MODE 1 is obtained by indicating the keywords PREDICTION
and MASTER on the parameter card.

MODE B2. In the second mode everything is as above, except that only the
SITE NORMS data set is used. First, simple regression
coefficients are computed, again using the functional measures
as predictors and the criteria as dependent variables. Now,
however, the predicted criterion scores are arrived at using
the same SITE NORMS functional measures as predictors. Keywords
PRED and NOMA are invoked to implement this mode.

MODE B3. The third mode assumes that regression coefficients and deciles
have been calculated by a prior procedure using a relevant
data set and have been placed in the permanent disk data set
defined by DSRN IN. These coefficients are read by the program
and then applied against functional measures from the SITE NORMS
data set to generate predicted criterion scores. Keywords PRED
and REGR are used for this mode.

Input Input to the program consists of an OSIRIS data set and control
cards.

Qutput The output consists of the program printout, and sets of simple
regression coefficients in DSRN IN (if the PREDICTED CRITERION
SCORE mode is chosen).
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STANDARD OSIRIS FEATURES

Case and variable selection. The 0SIRIS standard global filter option is
avajlabTe to select a subset of cases from the input data. In addition,
the keyword parameter BADDATA allows the user to skip cases having “BAD"
values (e.q., blanks or special characters).

Trans forming data. OSIRIS Recode statements in decimal mode may ?e used
with the program. (See ref. 1 in Appendix B of/the OSIRIS Manual

Missing data. The keyword parameter MDATA=(NONE, MD1, MD2, BOTH) allows
the user to exclude eijther MD1, MD2 or both "missing data" values.
{See global parameters)

PRINTED OQUTPUT

The major components of the printout are specified below.

For Function A:

A, Interpretation of .control cards -and listing of input dictionary.
ATT options are given program interpretation and the Tnput dictionary
(comprised of the GROUP variable, STRATA variable, and all NORM
variables) is printed.

B. Aggregated Data Matrix. A matrix whose rows are groups and columns
norm variables 1s printed. The elements represent mean values for
altl cases in the data set having the particular group.

C. Decile Printout. (Optional) A matrix of data for each strata is
printed giving the deciles for each variable based on the mean
values for all groups within the particular strata.

D. Percentized Matrix. A matrix of data corresponding to the aggregated

data matrix whose values are percentile scores associated with the
aggregated data matrix.

E. Norm Extremes. A listing of extreme NORM or CRITERION scores for each
group determined by the MAXP, MINP keyword parameters. The output has
the following format:

**x LISTING OF NORM EXTREMES BY GROUP
RANK ORDERING BY PERCENTILE MAGNITUDE

% STRATA NO. xxx GROUP NO. xxx SAMPLE SIZE = xxxx
One set *xx HIGH NORMS

for VARIABLE NUMBER PERCENTILE
each b 5
group *kk | OW NORMS

VARIABLE NUMBER PERCENTILE

] 5
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etc., where the variable numbers within the HIGH NORM and LOW NORM sets
are printed by ascending percentile order.

A1l the previous printout is listed once for the MASTER NORMS data set
and again for the SITE NORMS data set, subject to the DECILE/NODECILE
keyword, allowing decile printout expression on either or both data sets.

For Function B:

A1l of the above A-E components are printed. However, the DECILE
printout gives the deciles for each group across all variables rather than
by variable across all groups in a strata as in Function A. The PERCENTIZED
MATRIX, it is reminded, has been computed using the ordering of the
predicted criterion scores for each group. In addition, the following two
matrices are printed (after B. - Aggregated Data Matrix).

1. Standardized Data Matrix. The matrix of aggregated data
transformed (by variabTe within strata) to standard scores, i.e.,
STD. SCORE=(SCORE-MEAN)/STD. DEV.

IT. Predicted Criterion Matrix. Matrix giving the results of applying
the simple regression coefficients to the standardized data (B1.).
The percentized predicted criterion score matrix is scanned in the
same manner and has the same output format as described for
Function A. (printout E.) above.

INPUT OSIRIS DATA SET

Data must be input in the form of an OSIRIS data set, type 1 or type 3.

A maximum of 202 variables, including the group variable, strata variable
and all norm variables may be used in a run. A maximum of 220 variables
total (i.e., including recode type variables) may be used.

RESTRICTIONS

1. Maximum number of groups is 300.
Maximum number of strata is 100.

Maximum number of NORM variables is 200.

& W M

Maximum total number of variables is 220. (Includes group, strata,
norm and recode variables.)

5. Each group must have a unique stratum associated with it.:
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6. The strata variabie for the SITE NORMS data set must have codes that
match the MASTER NORMS codes exactly. (The ist stratum code decile
set is used to percentize the aggregated data for the Ist SITE NORMS
data set stratum, the 2nd stratum code decile set is used to
percentize the aggregated data for the 2nd SITE NORMS data set
stratum,..., etc.

7. No limit on number of cases.

8. Maximum number of groups within one stratum is 100.
TEMPORARY DISK STORAGE

There are three temporary disk data sets used by the PNORM program. They
are referred to symbolically as ITEMP, ISAVE and IN in SUBROUTINE INPUT
and are presently assigned DSNR's 3, 4 and 7, respectively. The functions
of these data sets is as follows:

ITEMP is used in SUBROUTINE SORT to hold a complete copy of the fullword
input data and uses unformated FORTRAN Read/Write statements. Thus, the
amount of space required is N*NV*4 bytes, where N is the number of cases
passing the filter, missing data and bad data checks and NV is the number
NORM variables plus three.

ISAVE is used to store the deciles generated by the MASTER data set job
step. Writing is done in SUBROUTINE PCENT and the deciles are read back
in and used for percentizing the SITE NORMS data in SUBROUTINE MACHO.
Space required is NV*NS*44 bytes where NS is the number of strata.

IN is used to read regression coefficients set up pryor to the running of
a PREDICTED CRITERION SCORE job step. Since there must be one regression
coefficient for each criterion variable for each strata, the space
requirement is NVY*N5*4 bytes.

Both ISAVE and IN are also used with unformated FORTRAN READ/WRITE.
EXECUTING THE PROGRAM

The Job Control Language, monitor control cards and program control cards
needed to execute PNORM are outlined below. Cards must be supplied in

the indicated order. Refer to Appendix A of the OSIR's Manual for details
on the OSIRIS Monitor and its catalogued procedure and Appendix E of the
OSIRIS Manual for assistance with JCL. The 'xxxx' in the ddnames that
follow are determined by the parameter INFILE.
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// EXEC OSIRIS
//DICTxxxx DD Describe the input dictionary

(Omit this DD card if $DICT is used.)
//DATAxxxx DD Describe the input data file.

(Omit this DD card if $DATA is used.)
//SETUP DD *

$RUN PNORM

$RECODE (Optional)
Recode statements

$SETUP
1. Global filter. {(Optional)
2. Label card.
3. Global parameters.
4. Variable list.

$DICT (Optional)
Dictionary cards.

$DATA;(Optional)
Data cards.

/*
PROGRAM CONTROL CARDS

Refer to Appendix C of the OSIRIS Manual for detailed descriptions of the
standard OSIRIS program control cards, items 1-4 below.

1. Global filter. (Optional} Selects a subset of cases to be used
in the runs.

Example: INCLUDE V25=2-9%*

2. Label card. One card containing up to 80 characters to label the
printed output.

Example: PNORM RUN FOR MALES ONLY
3. Globa] parameters. Parameters are chosen from thosedescribed below,

must be separated by blanks and/or commas, and must be terminated
with an asterisk. Defaults are underlined.

Example: GVAR=1, SYAR=2 DECILES*

SVAR=variable number The variable number to be used as the
stratum variable.

GVAR=variable number The variable number to be used as the
group variable.
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PMAX=60/1
PMIN=40/1

NOSORT/SORT

INFI=IN/xxxx
NODE/DECI

BADDATA=STOP/SKIP/MD1/MD2

MDATA=BOTH/MD1MD2/NONE

NOPRED/PRED

7

The maximum percentile value used for
scanning of the percentized matrix.

The minimum percentile value used for
scanning of the percentized matrix.

Whether or not the input data has to
be sorted. (If sorted the data must
be ordered first by the SVAR variable,
then by the GVAR variable.

Input data ddname suffix.

Whether or not deciles for each
variable within each stratum should
be computed and printed.

When non-numeric characters (including
imbedded blanks, &'s, and -'s and
all-blank fields) are found in numeric
variables, the program should:

STOP: Terminate the run.

SKIP: Skip the case.

MD1: Recode a full field of & to a
full field of nines plus 1
(i.e., recode & to 10, && to
100, etc.). Recode a full field
of - to a full field of nines
plus 2 (i.e., recode 1 to 11,
-- to 101, etc.). Recode all
other non-numeric values to the
first missing data code.

MD2: Recode full fields of & and - as
specified in MD1 above. Recode
all other non-numeric values to
the second missing data code.

For SKIP, MD1, and MDZ2 a message is

printed about the number of cases so

treated.

Eliminate cases from the analysis that
have MD1, MD2, either (BOTH) missing-
data values on any variables from the
analysis. If missing-data is to be
included NONE should be chosen.

Whether the RANKED PREDICTED CRITERION
score mode is chosen.



MAST/NOMA/NORM

NORE/REGR

NOST/STAN
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Indicates the input mode for the
PERCENTILE SCORE CONSTRUCTION/SCANNING
option.

MAST indicates that the input data used
in this job step is the MASTER NORMS
data and that the following job step
will use a NEW NORMS data set as input,’
have the keyword NORM and be percentized
according to the deciles established
using the MASTER NORMS.

NOMA means that the current job step
has data that will be percentized
according to its own deciles and not
used to establish deciles for data
from any subsequent job step.

NORM indicates that a MASTER NORMS
data set has already been used to
generate deciles to be used for this
step. The deciles are assumed to be
stored on DSRN defined by ISAVE.

For the PREDICTED CRITERION SCORE

(PRED keyword) mode only. REGR indicates
that the simple regression coefficients
have been calculated in a prior run and
are stored in DSRN IN, arranged in
strata/variable list order. NORE, the
default, indicates that the simple
regression coefficients are to be
calculated.

For the PREDICTED CRITERION SCORE
(PRED keyword) mode only. The keyword
STAN indicates that the data will be
standardized by the program before the
regression coefficients are computed.
NOST indicates that they will not be
standardized by the program.

As an example of the use of these keywords, consider the following

three job steps:

/! EXEC OSIRIS

//DICTIN DD DSN=MASTERDI
//DATAIN DD DSN=MASTERDA
//DICTINA DD DSN=NEWDI
//DATAINA DD DSN=NEWDA
//DICTINB DD DSN=DICT



(1)

(2)

(3)
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//DATAINB DD  DSN=DATA
//SETUP DD *

$RUN PNORM

$RECODE

{ (Recode Statements)

$SETUP

INCLUDE V1=1 *

MASTER NORMS DATA (MALES ONLY)
SVAR=2 GVAR=3 *

v4-vig  *
$END
$RUN PNORM

INCLUDE Vi1=1 *

NEW NORMS DATA (MALES ONLY}
SVAR=2 GVAR=3 NORM INFI=A *
V4-vio  *

$END

$RUN PNORM
EXCLUDE V20=2 *

PERCENTIZING RUN ON NON-BLACKS (V
SVAR=1 GVAR=2 NOMA INFI-B *
Vy3-vio *

/*

In job step (1) the data sets MASTERDI and MASTERDA are used as
MASTER NORMS data. After being filtered to include males only
{INCLUDE V1=1 *), they are used to construct deciles for use in job
step (2). Here the data sets NEWDI and NEWDA, assigned through the
keyword INFI=A, are used as the NEW NORMS dictionary and data and
percentized according to deciles established in job step (1).*

In job step (3), the data sets DICT and DATA, assigned through the
keyword INFI=B, are used to generate a percentized matrix, for the
same data, as finmal output. A filter to include non-blacks
(EXCLUDE V20=2*), is also used.

Variable List. Contains all norm variables. Also if the predicted
criterion function is used and the SITE NORMS data is not being
used, then the last variable indicated is used as the criterion
variable in regression coeff. calculations.

*
It should be remarked that there is a small amount of linear interpolation

error associated with this pracedure. Tests using the same data, a
MASTER NORMS data set with 480 cases and a SITE NORMS data set of 125
cases on 3 NORM variables indicate errors of less than .01-.02 for the
percentized matrix. An accuracy improvement for this procedure would be
to use percentiles instead of deciles. Because of the additional CPU
invo]ves and the marginal accuracy improvement potential, deciles are
presently used.
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CREDITS

This program was originally designed by Robert C. Messenger of the Survey
Research Center Computer Support Group (S.R.C.C.S.G.} and Mauricio Font
of the Center for Research on the Utilization of Scientific Knowledge
{C.R.U.S.K.), ISR, May, 1974. The program was written by Robert C.
Messenger (S.R.C.C.S.G.). It uses standard OSIRIS input/output/sorting
routines, developed and maintained by S.R.C.C.S.G., ‘'under the direction
of Neal Van Eck {(see ref. 2}.
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- T oned T T T 73 FOIRATTYH T'_wI“N'ITﬂW"iEiat:-:NHi_.“Fj"l'S‘ THFV W13, iTEV /7, 11400430 -
* 0 MAXTNMUKR PFUCTNTILE 1S THE 'y U3, ¢THY) 115%.00C
TTTTTTOCRT TFETF ST R0 R vilieaTe Iy~ =~ 77— - Tl& o™~ s TTT T T r T e e e
Ny! 9 1172 FUuvsT{lr o' [AT2 WAS REEN PRE-SORTEL 4, FIPST OY STRATE , THEN GKi 117.000
- 1LPT) 117.200
I - o TFLIFPRINGAFLT WSITELIPRTS412)) o 118,509 o
T owuts 155 TFGANFTOIF 37 9ECILT PRINT-vii1 CEQGESTRLT 119.000 T T e T
or7Y TFCTFRNECLAE DY WRITEL1PRTT,127) - . 120.00¢
Gh72 T 134 FRRNATIIF S f PYERICTED CATTRATAN SCLRE NMCDE') 121.000 T o I
CeTy {F{IFPUECLEC.C) RRITELIPITH ,14.)) 122,000
074 140 FOIRMAT{LE o WEFCTONTIILD NIIRMS SSHICEY) 122.000
BeTS IF(IFYASTLEC.C) WRITU(IPRTY 41547 _ 124,290
i 0376 150 FLANATIIFE 47 NC-vASTiR TATE STRUCTUREY] 1£%.00C - }
et IFCIFAAST.EC. 1} WPITHUIPRT2,1AD) 12£.339
T oardT T T o0 FRUETIRTVE TASTER TATA SETTN 27.000 _" -
N L [FUIFYAST EC, Z b nrd ITE{I0ET,1T)) 12A.020 ) .
O ) 175 FLAYATIIF 5,7 RPEY TuTd SCTFI 129.900 '_
ace1 IFCTEBN,EQLL) WRITELIPRTR,270) 129,218 ]
I T T TR CIERNL RV ET WRTITE(TBE TR, 2100 131,390 T
g IF{IEAC.FC.S) WRITH(IPRTP,220) ' 122,090 _ _ .
I VT TFITEAD . Tna7Y RCITFLIPRIR, 2337 . 133,009 - T T T
Hees 279 FTAFAT[LF 4% WAD DATA WILL TERMIANATE BUMY) 134,000
dl,,'”\ 219 FIRWAT(LH ,°* -‘iﬁ-u JaTh Inll:L P CHANCED TC MIOL1') 125,350
T 220 F2RFAT{IH ,* BAaD GATA wlLl KE CHENGED TL ML20) 12£,103 .
T T T pemd T TR T OESERATIIRE 40 "L 5ATE 1.(1"L|_'_.\|J*:E E2SE TC PE SKIPPFOT) 127,090 Tt T
MCHS IF(HL.EJ [ h«l[f(.#-T- -) 138,320 o i
ey TF{70LER 1Y RRITE(I5RT, 3‘1 135.000 T
o oacsl IF(rFLLECLZ) wUTifInaTR, 3201 - 142.3900 R
Loy TEIRT .EQ,2) w1l (IPFIl, 133} 141.039
RT: 30 FURHAT{IH 4% cJI1rER ¥]SSING CATA CCLL vALUE FOA ANY VARIABLE WILL 142.000
e T INELETE THE ?'*Tﬂ-n T 142.664 - -
N334 110 ES&FAT(IH ' ") VALUES FCORAMY VAPLADLE WILL DELFTE THE CASEN 142,30 L )
_ goen WXCT FOSHATIIR LY ‘» 02 VALUFS FOE LY VARTAGLE Wil L BELETE ThF CASEN) 134,800 T
(0€5 110 FOAMATULIR o' ALL CASES KFEOF REGARDLESS CF MISSING BATA VALUES?Y) 145.,07¢C
- r T4k, 130
s - - _ . o 14%.00¢_ o
TTTTTTT T Tt T T ¥ ] - R o 146,000 T T T T
ML A 1 Call CASE (T) L _ _145.930 L
T R U 3 B PR R T o ol 1 N T 150,000 - Tt T T
A=l : 151.000
— FFOME, L0020 £C TR 33 : 182,020
5191 CC 21 K=zl,AV - £3,00C .
T T g2 T IFINEJEN.ZY €0 7O 22 154.0C0
0102 L JLEIVIRY KELVMRI(KID GC TC32 1580393 — S
T 7T  yyae TTTT T T RN Y TRk v . 15¢.000 T
21CS GG TC 1 157.0GC _
Ulce 37 JFIVC.FA.1) €t 10 3] 153,70C
a7 TEEVIK) LT V¥C2LKY Y 5C 10 31 B B . 159.000 . B
B TaLcE T A2 T RNDT T 1 Tée- 368 e
olea GC T 1 . ‘ 161.209 _ :
on iy 3] CCATINE 1624000 -

011} 73 JE=VINVTY N 162.000
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M1 JS=Vv{kveld 164 .09
cll [FIAG.2Q.01 ¢0 10 2 TE5.CAC
C 163349
T T 0114 L 2 1=14NC ) 1A71.39¢C Tttt/ T T T T -
0115 IF(JCLECJICGIT) ) GU TC & 1££.000 L .
U016 3 CTHNTINGE 159 Jul
C 70,000
aT1L7 ] NG=Al+1 171 60D
_..ole 1 = &E - _ 172.200 e
o119 TESIRET = JC 173,083 - -
v1zd ACATELMVH] NE) TS _ = o N _1i4.000_ L
=T ourz ACATALHNVT  NCI=dC — i75.93¢ T
8127 TF(ANG.EC. 1160 TO 21 1764050
Q125 “ L0 F K=14AE 177.000
0124 TE(JS.EQ.ICSIK)Y) SC TG 7 178.C5¢
KRS 5 ClOTINUE 1TELGSY T T T
C ) L 149,200
310 TE NE=NS+1 191.GGC¢ - T TTmemTTTTT T/
N7 IBSIAS) = JS 182.9350
Ji12° 7 ACATAINVTI#1,JI=ALATATAVI+1¢l04] 132.000
_ ¢ i 174.€00__
- 0173 Tit £ J=1,N¥ 18€.50¢C T T T I
013D s EuATH{ A, I)=ARBTAIJ,1)4VIJ} 196.000 )
0121 60 TG 1 197.33¢ - -
C 18R, 0IC
C 185,y
o C 13€.030
C 1¢1.06C - -
_ N T i e 132,00C ,
-L _1'-"-3.0'(,‘0 TTtTTTT T Tt T, -T trTtTmremTTT T
Gid2 . 30 CaLe SCLPSELR) 1944000
D131 WRITE LIPRTR.ICIN M Sq M 168,000
_ 0134 35 FNRMETI1RO, 9% AFTER GLOBAL FiLTERlNG-./.sx. 156.060
FVCAVELE STIE =1, 1576K, INC CF STRATE =¥ ,12/5%,'NG+0OF GRCUPS =t413) 1$7.200
_. 2135 ME_= N = AMDL =NMO2 L 158,098
T3 ; WITTE TIPS TH C00T KNOT  NMe T HE - 18¢.030 - ——— e i - -
D137 435G ECARITUIHG, s N0, PF CASES FLIMINSTED FFCALSE OF 4D =*, 14, 200.939
F J7.'uc% ML, T'F CuSra FLIMTAATED PECLLGE CF PI2 =V, 1644774 201,050
.- o aotwwe CIAAL ONC, MF CASES FOR ANALYSIS =1,15) 300392
0138 TR R iEiLNG - ) 283.550 -
12z KCRCLP=ACATAINVTS], 1) 2C4.000
preg ACTE J=1,Rv T T - 708 300 T T
Q141 F AraTh ). TV=aCATALY, ll/b""F"‘UP 276.7C0
3L TFOIFIuRT EL.CY CALL SCRi 2C7.C00
___ e TFCIFO%FTLE0.Q) (G T¢ 11 EUR,LLIC
144 TFUIFSTAMNLES. 1) rall STeA 25,0060 T T T
o188 _ IFUIFREGRLEG.0LANY, JFMAST . MNF,2)  CALL CCFRE z12.0c0
NlzA TURALL SCALE - T B 211,380 - T, T T T T
C1e7 CoLL 2TILED 212.060
ALY 11 TFUTFRIFERLEC.C) CALL FYILE L £12.000
01 4= CoLL TEXT £14.0940
T TTBi1sc T T T T AETLRN 215,0JC __ -
__ D151 203 WEITF(IPRTR,7)]] o 316,000
0:52 2y  FOLAWLT(IFL,'%%% ERFIX [N PARAYETER CARU., 21“7'300 - e
% oLN TERMIMATER!) 213,000
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0153 STaP 16 £19.C00

0154 END . 220,000
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- CCFVCN BLOCK 719 7 FaP SIZE 10 : -
Sysang LOCATICN SYHRCL LCCATICN SYHAOL LLCATICN YKADL LOCATINN SYMROL LOCATION L
IN T TR i TEMP g TTTAPRTR T T TR T T TS RVE ¢ TTroomTmETm T T T o e e B
COMMON BLGCK /PARMS  / kAP SI7E 34 L
ST [CrATICH CYARCL LLCATTCR SY9NGL LCCATICH SYREIL LCCATION SYMEUL LTCATION
1Ghe D G ISTRAT & IPMAX_ A fBMIN_C  IFSART 10 _
tepEc T a4 TEPRIN 127 pFaast T ic 1AL~ T 33 Wiy 24
IFREGE 723 TFSTeN 2 IfFPS . 3y e
- COFWEN ALACK /7 / FAP SIZ{E  3R95C
SYMLOL LICATICN SY4RCL LOCATICH Y 1HOL. LCOATIECN SympaL LOCATIUH SYMBOL _ LOCATION
Mo T T T T NG T WS TR KCaTA - c Ay - 7 77T adYed T T T
LIST  _  3PTay AT 2R$54 “. . e
''''' T SULPRPROGZASE CALLER T
Sywerg LeCcatich SY.JROL LOCATION SY4nOL  LCCATICN. <v~moL LOCATILN gwnog____ucanapa__ e
TSRRFT- T T 1fRT Tl 167 GEILT 163 TSETNEY 1D4 GETKEY g T
TLIsT 1nC CETDIC 1FC _GNAME - 1E4 CASE 1F8 GCLOSE  1rCc _ _
STeT TTiED <TdN , 1Fe CORREL 1TFd | SCALE IFC PTICET AW T T
_PTIRE 214 1EXT 2¢e - : .
Tttt m e (CALA}(—J}’-‘D TTTTT T - .. - DY T T T T
Sydang LOCATION SYMANL LOCATY: SYMHCL  LCCATICN _  SY™RCL LOGATION __SYMROL LO(‘ATIUI\_I
T T T arc AL 37T T TTTRECADD 2R RECTT T T2®% SNERY T T 28¢ T Tt oo "
_NWT 250 i 264 J 258 NKEY 29C ISTR 208 _
TTYPE 4 TSVN 2AR IEVN 2aC INTS 289 INDG 2Bs
N 2ra J4 2R[ JS 2€0 AF ] _2C4 NGROUP .28
Tt ABRAY MAP - - i - = Tt TTrT TTrTm T T T T
SYHeaL LorETICHN €YRGL LACATICK SYAR0L LCRATICN SYMEaL LOCATION SYMI0L LLCATION
TTREYLS 3TC TV AL 4E&F, TLeE 458 LAREL apG Y 574
v¥nl BS54 Vvwaz _Cih ) AAM F74 1s £8¢ 106 143¢ L
1rs T REC T - T
FLPMAT STATEVMINT MAP
SY-IL LICAaTILN SYMag, LLGATICA SYAALL LCCATICN SYNROL LOCAT TON . SYMBOL LOCATION
Clien o anae 10 ICRF 3] lees £0 1E1C0 70 1E4F
neg’ 1F9n 120 1E0e" 133 1EFe 14D 1F22 150 1Fau h
162 J1F&0___i1¢. __1fT9_  31Q __lFgn _Zig  1FAQ 232G 1FO?
30 1FFE EL 2c2¢ 310 2C 320 2.A) 330 20ed T T e
1 2122 4ce 2L7F 20 2711
T mrerioas IR TS IR TRCETEL STUSCEINFLIST, NARECRALOAN VAR . : T =
UPTITAS IN SFFECTS  NAME = [ACUT_ 5, LINECAT = 57 e o e = e
=STATISTIC S SOURCE STATEMFANTS = " 154, PRAGRAV SIZE = 11366 ; -
. SSTATISTICSE MO Li&CAISTICS CEREFATN .
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L32€) . _5¥aN__ e A9=18=T4 208314685 e e
¢cel SURFTUTIAE STAN "Z2Z1.000
. C 222.000 ""
_ C s F3?.00C
TTTTT B A_' - ommm T e - 2734,CC0 T T/ /T o -
¢  w%% STANCARDI?ES AGGREGATED DATA MATPIX 22%.000
T T MR LS EN IR T R R ICTEN CF FTERICN MDE CRLY T T T T T T T T T T T T T 200 TTTT TTo o mmemmrmens mmmee
C 3% CCMPUTES MFANS, $TR. PEVe WITHIN STRATA 221.20¢C
€ »¥¢ ST STOEE = (SCORE ~ MEANY /7 ST0, LEV. 27,000
ot aes CALLEC BY INPL] o 22€.006 o e
ot 23C.0%0 e ’
e n s e G 221.000 e .
¢ 27%.0¢0 - T T T T T
cou2 EIMEASIAN ACATALZ03,260) 233,039 a
BLLE IRTEGCER®Z LISTL{:70) 736.000C
U4 CUWNCN 107 INGITEND, [PRTR, [ SAVE 236,200
T pAnd COMVTH N NGRS, ATATA PV, LISTPNVT - ?231.,54¢ T I
Lol COMNMON/PARNEZIGRUIP 4 STP AT, IPHAX, IFMIN, [FSCAT,IFPREDLIFPRIN, [FMAST  216.008 ) .
- -_— - “"-"" 1' N = - - - s - ??%—.UOG — TTT T MR A e e s e e e T e —
A 1AM ME IFREGR,IFSTAN,IFPS 212,000
G737 TNDS =ADETA(NV+L, L) 74C.33C
_ I8 1S = 1 _é41.0%0 o R
T f, 24¢.300 .
necs L CO 1 IP=z,NC 242,032 .
Tulis TF{INDS.FC.ACATAINV+I,1P)) GO T 1 244,000 o
6ol “IE = 1P- 1 245,610
00132 "CALL TFBNS(I1S.IE) Z4h.000
ool IS = 1P z47,u00
T T o0ie IANDS = BCATZIAV+141P) 24R,000 -
cnls CONTINGE 249,315
I 2505000 - T T e
0Cle C3LL TRAMS(LS,™G) Z51.¢0C
] [ 283.3C0 -
0217 IF{1FPS JER. C) GO TC 223 2¢2.250
) HhaTA : NSTAE = 1 283,000
col3 4£C NETCE = NSTAR + S 264,000 e, e
T T oAy KAT = 0 74,759
| TF{ASTOPL,CTAV) NSTOP = NV 255,000
c ] . 2%3.90C
ne22 CCZ2. I=lyhe 26u,CCC - - —
w23 T 15 = ACATA(NVET, 1) 2A1.096C
NGe24 1€ = ATATAINNT, Y 262,000
0325 T TR R UACATAUNVE Y, T) . 2E2,09C
COrE IFIKAT LKF. 0) GG TR 116 - _ - 267,010 . -
2T WA LTE (IPETR4110) (L1ST{KK)s KK=RSTAR AST(P} 2E7, 108
LLYE 110 FRRMAT{IKL, 'o#% LISTING OF STAHDARDITZED MATRIX'o///,"'STPATA® 45X,4'6 262.20C e
R YT ’ ’ 263,200
. *  GX,VEREAUENCY',3X ¢ "VARIABLE 0S4 *,1318,/) 2€3.3080
TTTT onSad T T T T RNT RS 262,550
03g 119 WRITFLIPRTR,173) (S IGFF(AaDATALY, 1}, U=NSTAR,NSTOP} 264,090
NNEY! 1237  FORMITILIR 14,111,011 242C%X,1CFR.2) 245.09C
RN KAT = KNT + 1 265,250
T T T TFIKAT .GF. £C) KNT = C 65,500
o034 2 FCNTINUE 26€.000 - _— o et e
T C 767.6J0
3335 NSTAR = NSTEP + 1 268.000
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__MICHIGAN TERMINAL SYSTEM FIRTRAN G{4133é) STAN 10-15-74 20:61.55 e
CCF™CR 9Lack 710 7 ¥ap STIE 10 .
. _SymanaL LOCATICN SYMRCL LCCATION SY430L LCCATICN SYwROL LOCATION SYMROL LNCATIUN .
N J [TENMR 4 TPRTR A IsavE €
COMMEN NLOCK /7 / MAP SIZE  3IAG5C
SYMarL LGCATICN CYAROL LECAT TGN SYARAL CCCATICN SYFICL COCATION SYMAOL LOCATINN
M o 0 AG L4 NS A LDATA ¢ NV 36 79C
LIST ELNTYY Ay T 3RGRE
COMNMON BLOCK /PACMS / NAP SIJE 34 N
SYHRML LCLATICN SYHROL LICATION SYqaiL LCCATICA SYMROL LGCATION SymanL LCCATINN
_IeRDgR d ISTRAT 4 L n 1PMIN c IFSNRY 10 B
1FPxtC 14 TEPRIN 18 TEWAST 1. TPAT 20 CTH] 25
_ IFRFGR 28 IFSTaN 2C 1£P5 30 e
- SUPPRUGRAMS CALLED -
SYHMRCL _ _LECATICH sYMA0L LOCATION sYunoL LCCATICN SYMEIL LOCATINN SYMBOL LOCATION .
THams FA 18CCH# tc
o SCAL2P 4aP )
T TSR LGCATION YasnL LCCATICN SYMACL LZCATICN SYFRDL LOCFTILH SYMAOL LCCATION
o1ees 109 g 104 19 1ca LE 10¢ NSTAR 110
HSTP 11% KhT 113 1 11¢c 1€ 129 IF 124
S 1219 J 12€ -
r
FECRMAT STATEVENT MAP -
SyManL LOCATICN SYARCL LOCATION SYMAQL LCOATICN SYMADL LOCAT ION SYHBOL LOCATION
110 130 120 10
*NPTTZAS TN EFFECT®  ID,EPFRIC, SCHRCE,ACLIST,NODECK JLNAD.VEP
#[IBTILNS 11 SFFELT®* KAME = T1aN s LINCCNT = 57
TASTATISTICS® SNURCE STATEMFNTS = 13,PRAGASY SIZE = 1272

«STATEISTICS® WG CILAGACSTICS CEMERATED
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0201 SUBRCUTINE TRANSUIS.IF) 272,099
C 272.7.0C
C L 274,000

T T T C - 218,y0¢ - T T/t e e o
C s44 CCMPUTES ANM RIVISES ACATA AP2AY LY STRATA Z£1£.00C

¢ we% CALLLE AY ST4N - B2 2 P 1 1 +J
_ q 279.0¢CC
C 215.00C
r = 280,200

Toen2 T o NIAENSICN ALBTACZC3.3CC) - 2ai.0090 0 T T Tt T T
6o ALHENSICA AMEAN(2ZCH, STRREV(200) 282.200

T oous INTEGEHE: L1ST(2¢3) 2g3,000° T T T T T oo moTm T
(L22s CCANTN NGNS ANS AGATALNY LISTNVT 284,399
GaGh NES = IE - IS + 1 285.000
et CE 1 I=1.M% 2Rr5,0CC,

I ) CC 2 J=1.MV RTLJ0ETT T e T o -
GHo AVEAN(J) = (. 209,00C

0u10 7 STOTFVIS) = 0. ZasSyfeT T T s TomooTT ot mTmm e m e
Go11 nC 2 K=IS8,1F 252,030
GOt STOLEVITT = STOREVIT) + ANATA(T K1#%2 Z31.000
cory 3 AVEANLT) = AFFANLLY + ADATALI,X) 232,000

T oable” AMEAM(T) = AVEANTI)ZRES 267,230 T T s oy
0ul3 fOSTOGREVIT) = SCRIUSTODEVIIIANGS - AMEAN(T)%%2) 294.,0CC

rols 06 4 L=T15,1¢ 295,000 i

3217 1TFLEINNEVIT)LIRLGL) STEREVET) 2C£.0C0
Ga1d ACATAULIL)Y = (BLATALI,L) - ARCAN(II11/7SICOEVII) 7€7.000
L 4 CCHT INUE 2%8,000

vaza o 1 CraT IMUE 26€.GC0 T
RT3 R RFTLPN 20¢,080

wo22 LAD "301.C30 TTtrrmT/r o T T
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o COM4CH ALNCK /7 / ®ap Sfic 3835C T T T e
R A LT |8 LCCATION SYMADL LPCATICN SY3CL LOCATICN SyHanL LOCATICN SYMBQL LOCATIAN
N . T3 NG 4 KT T 8 BCATS™ T TTTTTTTRTTTTTTTTTRV T U aprec T T
. LIsT _3PTAC AVT PSR e - e
SUPPROGRAMS CALLED
_SympnL LOCATICN S YMBGL LOCATICN SYAnoL LCLATICN SYMBOL LUCAT [N SYMBOL LCCATINN
Souwt At .
SCALAR 44D
SY I LCCATTUR SYMBOL COCATICN SY'TROL LCCATTCN SYMENL LOCATION SYHBAL LCCATTON
__ neS 94 L rq 1S Ac 1 co J S La
Tk ¢a L cc
AREAY AP
Sy FnL LACaTICN SYMOCL LCCATIIRN SYARGL LCCeTICN SYRPDL LOCETI(A SYMEGL LLCATION
I L L Co. STNrEV 3F0 . _
B THOPTTCRS [N EFFECT®  1D,ERCCIC,SCURCE,NCLTST, ACNECK LCAC, M AP
#¥NPTICAS TM SEFECT®  NAME = TEANS » LIKFCUT = 57
FSTATISTICS® SCURCE STATSNMFRTR = TZ PROGRAW SIZE = 2354
_ . *STRTISTICS® NO RIAGAISTICS GENFVATED S o e
T

el
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BIH SLERCUTINE SCRT 32,090
T TEIINT .
C 106,003
- T - asyIng T T T T s T T
C  #¥% SCRTS AGSRFGATED DATA YaTRIK i€l G000 e
T ek SCET DONE FIAST AY TSTRA&YE T,V THEN @Y Grelp ™ — 7 7 - 0T 000 e .
C v3% CATASCET GFFINER Y ITEWMP CCMTAINS UNSCRTED AURAY ACATA 21¢8,230 )
€  #%x7% PFINTS ACGRFGAIEN MATRIX 2C5.000
€ %ew CAHLLEL PY INPUT _ 213,020 ~ o L
r. 311,390
c 212,006 _
[ NV M
Cec? DIMEASION 8RATA (203,280 STRGRP(2,3CD) 214.0G0
1293 iNTEGER PLEA I1E.0C
CCOo4 INTECER#*2 Ta6(2cL) 21+.000
fads INTECER®Z LIST(2Z2 0} F17.4C0
bRl COMYON/IG/INGITENP, IPFTR, ISAVE 118,70C .
TTuecT COMYEN My NGaNSe2LATALNY,LISTLNVT 15,000 T T/
c 128,034
: 221,400
[ RVTL = AvT ¢+ 1 _ _ IGLI9C
L F 1z5,09¢€
8 wox COFY STRATA AND GRCUP VAPTARLES IANTC STRGRP ARRAY TR6,700
T T37.00¢C
2033 NL 2 I=1.AC 324.€0¢
9319 TaGrir = 1 : TI5.600
ol STRGFP{141) = ARATA(NV+],T) 2i¢.900 . .
coliz 2 STRERPIZ41) = ACATATNVT,T) 221,00¢ N o
e ¢ 222,696 e
B €  t%¢= (ALL GSIRIS Sr#T [DLTINE z23,00¢ T
€ 234,000
0Cl: CALL RALIA{STRGRP NG sAsLeG924TAG2) TI8.CaC
C 226,000 .
I 237,0C¢C
o f #%# CCPY 8CATA WATRIX GN CISK 238,999 e
3.1 G€ 3 I=1+06 , 119,000 ) T
N1 7 WHITECITEME) (BDATAGY, T,  J=l,yNyTE) 243.C00C
fLlA ENTFILE ITEMF 3414520
517 REwINT [TENG 242,000 -
T RN E W IRUEY AR ATA WITH JRUERED RCWS 243,00¢ T TUTT T
e 2 ' 244,000
0317 B0 4 I=1.0G ECERN TS i T T T
gy s INY = TAG(I) - ) 14¢,C0C N
GoZo IFCINC.Fh,0) GO 17 25 267,390
_Cwr g e gstLING o o . 248.T0C L o
062y ITATCITEMPY T 3146,06C T
_oeer 5  CCNTINUE -_ 350,039 I o
n.524 23 REACCITEPPY (ADATAIRG Ty K=1,NT10 a3s1,0uC T T Tt o
Ly2s 4 IeWIMNE 1TEMP 332,00C
r 3E3.30%
6324 Isfar = 1 324,900
Teert 10C  1STCP = 1§13k + % 385, CCC T T
__e02a KAT = O . ass,2se .
L3277 [FIISTOP.G1.RV) ISTGP = NV 256,090 T
N3O ST 1 I=14RG . 341,990

()
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el 1S = ACATA(AV4H1,1) 242,020
ki TG = PLATAINVT, 1] ZE3,094
0033 INN = ADATALNVT+1,1) 354,620
(G TF(XRAT NE, Y GL T jiCC 384,310
LCat 120 WRITEIIPRTR(IOIILISTIKK) ,KK=ISTAR,ISTCP} 4,100

TTog3e YC  FURFATTIFT, V4#3 UGSRECATID DATA #24'777,5X, 364, 200 - T
BICTRATAY SRy TGRCLP T 45X 4 'SIZE L1 ITLC//7) ¢4, 300
0037 KhT = & 364,314
e C 164,400
‘003A 1100 W [TET{IPRTR27C) 15416+ 1RN, 169, 30¢ _
. # {ACATAIK,D)e  K=ISTAR,1STUPY 3hE,002
BNER] 20 FCRWAT(" "4IR T1T+T1Ce1Xs1CFLIO.2T 767.00C -
(340 KAT = KNT + 1 367.250
olal TF(KNT .CE. 631 KaT= ( 367,500
00472 1 CCNTINUE 369,000
- C 165,33C )

Dual ISTAP = ISTGP + 1 17C.000

T 7T Togés IFUISTARLLELRVY Ga 1€ 160 271,330 o - -
c 272,300
£ILE RETLAN 313,00C
00%4A ' ENC 374,000
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2057,

__PAGE _AGY3

CCWWLN RLGCK 7101 7 FaP Stic To : ;
SY'RAL LOCATICN SysnoL LOCATINA SY#anL  LOCATICN SYMRLL  LOCATIUN SYMBOL __tCcaATpoON
TN T T 0 iTEvp 4 [PRTR ) 1S AVE
COMMON dLUCK / /_¥&P SI7F  3895C o

SYARDL LGEATITN SYMRCL LiCSTICN SYMRCL LCCATICHN SYMETL LUCATION SYMACL LOCATIAN

N oy MG & NS 8 anaTa ¢ NV 3eTSC

Lrsi- In7A0 VT G54

SLPEPRCGRAYS CALLED

SYoTiL LECATIAM YR [tCeTInN CSYWURNL LCCETICN SYMRCL LOCAaTION SYMBOL LOCETTN

_ReLTX EC HE ] ro . , e

T T - SCALAF ABP - - - Torroormrmm e e

__Symany LOCATICN SYMARL LLCATIGN SYM3LL LCCATICN syran LOCATICH SYMBOL LOCATION

PVT] 11% 1 118 J 110 IND 170 K 124
R A A ¥ 4 1STGF 12C KNT 130 g 134 6 138 o L

1 N 1iC . KK 142 .

BRAAY NaP

SYsnaL LOCLTICN SYFROL LCCATIuN SYARGL LCCATICN SYMALL LOCATION SYMBOL LACATION

. _SJvcre __ 144 TAG ARG )
T T T FLRVAT STATEWEHT 4AR - " - R - o
SYMIIL LCCPTION SyYM{0L LCCATICA SYMROGL LCCATICN SYMROL LACATIQN SYMBOL LNCATION
in CEC Z0 D3E .

____#FFTICAS IN TEFECT*  1D.FBCLIC,SOLRCEGNCLIST NINECK,LOAD,FAP _ e N
SPFTICNS IN GFFECT®  RAamME = STAT y LINECHT = 57 .
ESTATIST{CSS Suil.ACF STATIMENTS = 45 JOROGRAN S12E < 4452
“CTATISTICSS NG CIACGNISTICS GENCRATED

74



MICETGEN TRUMINAL_

SYSTFM FARTPAN C(41236) . PTILE L)-1%-74 291582.08  PAGE PCIL i e
ocel SULAPTYTINE PTILE 275,00¢
C ITELTCO,
. C . 217,090 — e
I EN E I
€ wt® EXTRACTS SLRSCPIPTS OF GROUPS SELCNGING TO £abH STraTA 17¢,00¢
T T C ves PRYNYS PERCERTIZED DATA 8RRAY RY STHATA/GRCUF OPHERING — 29,540 Tt
C  #5% COLLS POENT 341,120
€ &%= (ALLCC BY IHPLT T3z.000
. ¢ 382,000
- c PP RG]
S ¢ 205,000
603 CIHERSITN ALATA {203+2C0C) EEY T
002 INTECER®Z LISTI270) 230,095
D) CCMWCN/IC/IN LT CNP, [PRIF . [SAVE ¥51,C¢00
N Qacs COMYCN NGNGB+ NS ACATA NV LIST MVT 362,000
- Mk - 132,300 - -
_________ B C 154,000 o
CU0E REATAN [SAVE EEL BT
uoes INDS =ACATAINVS],1) EGE.JJC
0" ? I8 = 1} GDU\JU
B . £ 400 00c . i . ~
N e CC1 " 1P=2,KC 431.03¢ T T T T T s e
AN D] IF{INDS.EQ ACATA(NV+),IP)) GO TO ! 402.C20 _
- w01l IE = 1P= ] 407.,6GGC
0012 CALL PCEAT(1S,1E) 404.08C0
313 1S = 1P 40%.09¢C
Usl4 IMNIS = ACATA(NV+1,IP) 40f.000 —
ng1s T T YT T e T INGE T 407:00€ - i - -
) C 4C8,0UC -
R TR I CALL PCEMT{IS.NG} 4CS.00¢
C 410,000 3
— 017 NSTAR = 1 411,337
__solH &9 NSTRE = NSTAR + § _41z.000 o
Lere KAT = 0 . 412.250
0324 TFINSTOP.GT LAV RSTOP = AV 413,030
T T r ; 417.000
. ({Itha fC 2 I=1.M6 418,30¢C
ror 15 = ATATACAV+I, 1Y §15.300
oegey IE = ALATA(NWT, 1] _ _ LA204000 e
pure [F = ACAT2 (RV+2, D) 621,008
. gpr2e TF(®XAT JNE. C) GC TG 1S _ 421.013 R
o CI7F WATTITIFRTRLIICY (LIST{KKY,, KK=NSTAR,NSTGF) 431,100
e el o P ICFNIPAT (Y, ve® LISTING OF PERCENTIZFD MATHIX',///,"STRATAY 65X, 4:1.700 - . :
T=Upv, 4314200
L 3 5Ky *FREQLENAY ¢ 43X TVARTAKLE NOS.*v15ER, /) 421435C .
- T2 XAT = 5 : T4z1.559
. pgre - ________._lz'_li_ar?!TFlIPPTn‘.l?ﬂL[g.[_ ,1_ (aCATAL STy J=NSTAR,ASTOP) 4z2.09¢ L
1 TV 120 TGAVETUIR LTawfilell2v?oX.10FR,2) 427,000
0% 31 KNT = KNT + 1 4234250 2
au sl TFIKNT .GE, €31 <idl= € 422.590
0023 2 CONT INUE 4244990 e
S A < e ——_ . .
024 NSTAK = KSTCP ¢ 1 — 42¢,000 e e .
003s IF(NSTARL.LE.NY) GN T EC 427.00C
0c 34 EACFILE L[SAVE 428,398
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. MICPIGAN TEPMIYAL SYSTEM FORTRAN Gl4133¢) PTILE 10-15-74 20:52.09 PAGE 4033
CCFMFCN BLCLK 710 / Vap STIE -
_ symenL LOCATICN SYMRCL LOCATILN SYMANL LCCATICN SYMOL LQCATICN SYMBOL LOCATINN
s 0 TTENP 4 TPRTR ] ISAVE C oo T o
CC¥YEN BLOCK / / VAP SIIE 3B35C
SYFERNL LNCATION: SYMBOL LCCATICN SYMRCL LOCATICN SYMPIIL LOCATICN SYMBOL LGCATIDN
. N B} nG 4 NS .3 ACATS [ NV IRTIC
LIST SR7AC Ay T IRGHF -
SLPPROLRAMS CALLED
SYJECL LCCATICN SYMRGL LACATICH SYARNL LCCATICN SYMILL LOCATIUN SYRAOL LLCATIIIN
. TPCCA% cH FCENT - DL . . o _
- T T SCALAR AP . e e -
Symany LACATIGH SYMRCL LOCATINN SyMRNL LCCATICN SYMBNL LOCATICN SYMBOL LOCATION
TS Fo TS Fa Te Fa TE FC NSTAR le¢
. NSTCP 134 KNT 1¢8 1 1¢C 1¢ 11J 1F .11
K ¥ 11R J 11¢C .
. FCRYAT STATEMFNT MAD
SYRLAL LGCATICN TYNRGL LCLTICh SYMAGL LCCATION SYREOL LOCATION SYMADL LGEATIIN
110 124 120 17F . :

THECETIONS IN EFFECT=
€CPTICMS IN EFFECT®

TC,FRCETCs STLACE fNOLT ST NGDECK JLUAD 4 FAP

AAMF = PTILF ', LINECAT =

57

#STATISTICSH
JATATISTICS®

SCURCE STATENFNTS = .
NG RIAGAOSYICS EENFRATEL

38 yFROGRA¥ SIIE =

BL
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PAGE POL |

ULl SURRCUTIANE CERRRFL 43)1.030
r. 27,360,
¢ o 423,00C
T . 434,560 e - o
C  »sw CCNPUTES STMPLE REGRESSICN CIEFF, 418,C0C
C 8% JSET ONLY IN PECOTCTED CRTTERTICN FORE R T
C  *tw CALLED RY INPLT £17,035C
C =#=% CALLS XPFOC 428,000
L c 433,059 B o
o 440,070 T T T
e c £41.000 I . _—
UGE CTMFNSICN ALATA{PC2¢5C0) £47.900 T
HLul INTECER®Z LISTIZ20) 443,30
(o6 CLMFTN JIC/IN,ITEAP ,JFRTR 4 1SAVF 244,000
vels COM YR Ay AGoNSALATALAY LIST,NVT 445.30C
Tonge T T BER NG TR T - o ) 443,338 ) T Tttt/
RS INCS =LOATA(NY¢1, 1} 44<,030
TTLOCS s = 1 45C.0U¢ T T T T T e T
_ o 451.000
JS0S T 1 1P=2,AG PRI
acll e lEUIMIS.EC.ATATAINVEY,iP)) GG T Y - J453.00%
el IE = [P="1 484,000 ) B
cot2 CeLL XPRCEC(IS,IE) 455,0CC _
uGc13 IS = [P 45F,000
(314 INNS = ACATAINV+],IP) 457,030
IR 1 CCNTINUE 458.000
L _n R 45¢,0CC L )
neln CALL XPREDIEIS.NG) PY XSG ) TrTTTT e T T e
P L A EADFILE IN . 441,200 o i
aeln AFWINT TN 462.€00 T
agls RETLEN 4€3,030
uc?ro KD 464,000 7
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CMICHIRAN TESMINAL SYSTEM FORIRAN Gl&) 33¢) e ___GCRREL o 3-15-74 20:152.14 __. PAGE pu02 N e
COWMYTN BLICK /14 /NAP SIIE Ty _ T T -
____Swmacy L{ICATICN SYMACL LRCATIGN SYM4NL LECATICN SymMpLL LOCATIDN SYMAGL LICATION
I 2 ITENT % TPRTR 1 TEAVE p
LOMYIK SLCEK /7 / FAP S12F 3095C
SYRPOL LCLATICN TYMPECL LOCATICR SYMBTIL LUCATICN SYMRQL LOCATICN SYMBOL LOLATION
N 4] hG 4 NS A ADATA C NV 3B 79¢C :
LisT iRTA0 Ay T IPGHE -
SUPPR{-CRAMS CALLED .
SYMRTL LCCATIUN SYMRML LUCATICA SYMARNL LCCATICN SYMECL LOCATION SYHABOL LCCATION
L (I AC APAGD RC . _
T SCALAR MAP T T _.'
SyreL LACATICN SYMRPL LOCATISN SYMao, LCCATICN SYMBQL LOCATION SYMB0L LGCATION
(TS €4 15 Ce ip - Tt )
. __ nAPTICNS [~ EFFECT®  ICLEBCLIC, SNLRLE JNGLIST o NINECK,LCAUFAP .
=JPTITNS TN SFFgol®  ANAME = (FRAFL  , LINGERT = 57
*ST2TISTICSS., SCLRCE STATEMENTS = 22.PROGRAM SIZF = 612
aSTATISTICS® MO CIAGADSTICS GENEFATED ) \
[we]
- . - . . =
L




L MICHTEAN TEAMINAL SYSTEM FURIRAN Gi4)3234) e __XPROC o Y3=l8=F4 201 RZ.l6 . PAGE_POUl _ L
[L21 SURPCUTINE XFACNLELS. I} A0S CO0

46ELIDG
4ET402C

#4% COMPUTES STHPLE REGRFSSICN COEFF,

468, 30C
446,000

allsln laEsinliaitaXn

T 5% WRITES EN CISKTING T~ 7 - - ERL NN
sk CALLER AY MQRICL 471.03C
41z.CC0
477,.34C
TTTTTTTTTTT 414,053 -
nna2 CIMEASION AGATAL2)3,330)4XPL200) 475.09¢ L
05I3 INTECER®Z LisTiaaC) . 4 T&.,003 o '"’ "'
Lod4 COMYEA FIC/IN,1TIMP, TPRTR,15AVE 411,338
0325 CLUPFEN NaNO NS ALATALNVLLIST VT ZIE.0aC
cone AVI = Ny - ) : ) 4R1,000
eacT 8GS = IE - E£5 + 1 - 462.9C% —
. N5 CC 1 T=1.KV} 493,080
BTV 1 XPIIY = C. - 46,000 - - - -
001y fC 2 l=1l.8WY 485,900
IR LC z J=IS,1F LFEL,JC0
[TO W, 2 XEUI) = XP{1) + ADATA{AV,J) %ARATALILJ) 487.006 ___
LNEN CC 2 K=1.AV1 428,03¢C . TS
neia 3 XPLK) = XP{X)/NGS 48S.CCC _ e
- et WRITE(IR) (XE(1), T=1sMV11 49C.00¢ =
Crle RETLFN 431,50C o
2C1T ENG 4%2,00¢C )

18.
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_PAGE w2 |

COMMON LLOCK /7171

/ AP STIE

LOCATIGN SYMBGL

_ EIPTICAS I
“NPT(CNS [N SFFECT®
SELRCE STRTEMENTS =

. Sydrny LOCATICN SYMRCL LCCATICN LOCATIDN
IN Q ITENP 4 Tt/ -
CCH4IN ALCCK / / kAP S17F
SYHLIL LCCATI(N SymaCL LECATION LOCATICN SYMBOL LOLCATIGN
N 0 NG & NV 3BTSC
LIST INTAQ AvT 2IPSKER
: SLRPFLGRAMS CALLED
SYMP L LCCATION SYMAGL LINCATI N LOCATIGN SYMROL LOCATION
IFCaw a9
" B SCALA? HiRP T - -
SYMPCOL LOFATICN syvartk L CCATIOM LOCATIGN SYMBQOL LCCATION
NVl g nGS pa I C4
J o _ea K . cr L i e
. AGRAAY MAP
syrerL LOAATEON SYMBLL LacAT ToN LOCAYIGN SYMBOL LGCATIAN
XP [3]v]

EFFECTS

10, ERCNIC, SELECE NULISTJNOUECK JLOAD y¥ AF

FSTATISTICE

NAME = YFAMLD e LIMECNT =
17,PPOGRAM SIZE

RSTATISTICS*

NC ETACKOSTICE CEMNERATEC
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WICHIGAN TERMINAL SYSTeM FORIRAN Gootided  PFCENT  _  19715=%4 20:5Z2.1R PAGE PDJ1 e e
cael SLOFCUTINE PCERTIIS, I 453,000
T 54,000 .
r 4€5,008
¢ -0 T - 456,050 T T -
C  wt% SIPTS [AT4 FORP EACH VARTAKLE WITEIN STRATA 4¢t.00¢
o T %% CCFPITES AR BR{HTE FECHIES {DOTCRALYT ™ 77 GCBLIN0 T i -
£ %% WPTIES FECILRS [V TSAVE CSPII IF ¥ASTER IATASET 455,010
T »t» CALLS RALIX ANP FACKD €C0.000
e C__ #%% CALLEC RY PTILE e 5C14000 -
C ei.0T
c 552,000
T B4, 500 - T -
05g2 NIMFNSICN AL ATAL2G5,5CC) ) 5C5, JI0
0oa3 CTHERSTCN [TBG13G0) SO0E, 000
0004 CIMOASIGN SCRTVIICC) o £(7,CC0
Tuubs T CIREMSTON FIMRTYIL)  REC(STT0EC () sgée.o9%0 . T T T T T
_3312A INTCGEF #2 L1§T{220) 5C5,00Q
tacT? COMMIN 7TC7 INLTTC#P, [PRTT  1SAVE 217068 e
cyoe CCANCN/PARNMSZICAT P, TETRAT, IPMAX,IPFIN, IFSCRT,IFPRED, [FPR}N, IFMAST 511,300
1, €11.0ud
_ N 3 [EPLLFE,IFREAR,IFSTAR, IFPS €12.03¢ -
0.3Ce . CCYNEN Ny NCo NS ADATA LNV, LISTNVT ' ‘R 3, T T T B
c £14.006
T E1€.CaC
5] MUT] =hyT + 1 16,00
outl kAT = C E17.G0C
_ o1z . £2 1 1=1,.4% o _ 519.C0C }
Ll 3 ITEC(I) = 1 h E2c.ceC T e
c £2c,09¢C
T C 3 - o Y o
goLh Lo 1 I=lehv 527.040
Gile IVAR = LIST(1} T28.CoC
__oeele N = C $23.€00 . o
r Tgag,c00 - T
_omT LL 7 J=1S5,1F N e £21,020 _ _ i
HBE N Ko+ 1 £32,000, -
npre ITAGINY = A 5312,08C
Gl > STCRIVIM) = AL&TA({],J) €3a,200
« £3R 0L
- e e S e e e PERe - o e
CWE2L o CALL_RADIX{SOHTY N4 144 ._.ITA(..H ~ . B £37,009
g2z TSTIAT = ACATAINVEY 19D B Tt EIH.600 - e T
Ve Mlw = JTAGLL) £35,39C
STRER) VYIN = ACATATT,1S+MIN-1) €4d.L90
o wTIs_ __vax = ITACIN) 41,000
o 2a VYAY = ACATA{[41S+MAX—1] €47.60¢ ~ - T IS
_ o tce? o IFCIFPRIMLEG.DLAND, TFVAST 30,0 6O YG 3¢ . £4rJ3
¢ ” ” B4k, Jud B T .
L #%% CCFPUTE CECTLES £4%.00C .
7 E4F, 5.0
9029 w1 1E=1,8 _S47.000
T gz d T BIAC(ITY = ((A=1V715.1 * 11 + 1 TN R
__ o i ING = PINCIIT) £45.8¢c
Lzl 7 CECTITT = SARTVITNOT & (PINDIITI-TINAI&(SUPTVIINOFTT-SORTVIIND 1) 5.6 T T T
t £51.CCC




JLMICHIGAN TUAMINAL SYSTER FORTZAN ((allled PCENT o 19-15-78 0 23:5z.1E PAGE PLJ2 e
ey TFCIFMASTLANLLY WATTEUTISANE) VMIN,ITEC, V44X T Ee2,.(C0C
Gul TFIKRT JNE. L) AC T 1% LF52.013
Gol4 IFCIFPRINGAS L) WRTIF(TPR TR .50} INEC £52,190
Tug3isT LY FERFATTLIF L, Ve #a TrECILE PRINTAOT V. 77 3¢ STRATA " 3K, "WAFTARLET » TEz .00 -
¥ OAX G VMINTMUN 23X, Y RAKTRUNT I A0 ) £ez.200
e T T TTTTTRANT e g T T T T T T T mm e e e e e T TTTESR QT T T T T T T T Tt T
t £8z,400
OIVEY 2R 15 IFTIFPRINJAE O WRTTFOIPRTP,23) TSTRAT,IVAR, VMIN, VAARX, CEC EE3,CCO
WL 23 FORMATIt ¢, 14,110 ?Xs7F1Q0,2+6Xs9F2,21) E4,01)
T T geAd KhT = KRT + 1 €€4,253 -
Gue.) [E(KNT LGE. &5) KNT = C 84,500
TTeTToTe C . E5R,CCC o
Geel .20 TFCIFMAST ,EN.2} CALL PACHCUL1,IS,1E} - E58.C00 )
- ¥ IF{IFMAST . EC.2 €GO TG 1 557.C000C
f . £58.,0C0
I TS OC 8 T1=1S+1F LD -
St JINC = ITAGETI-I5+1) + IS - 1 ) 540.G600
Toues T TFIN.EQL IV B = 8 ; S61.000 - - -
ULss IF{NLEQL]) EF TEC & E63.309
Ty P = T.U=(IT-TSV/IN-1] ‘ £A2,000
G &Y A ACATALT.JIND) = P . 4 90
T C gEee,COC
Loet 1 CENTINUE - SH6.C00
T € . Se7.C00
c 568,454C
- C - . 56%,0940
LA RFTURN o £7¢.C0C _
ocsl T END ) £71.293
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MICHICAN TCRMTNAL SYSTEN FDRIRAN Glel24) COBCENT o 19-18-Fe 2039z, 1E ... PAGE a003 _ e —m L
CCFVIA ALLCK /L0 ALY TR s 10 ; i
SymneL LCOATION SYmugL LUCATIGN  SYMROL  LGCATINY _SYmaCL LOCATINN SYNAQL  LocaATioN o
TIN 9 ITFHP & rpate AT T 1S AVE € T T
COMMCM SLOCK /PARMS  / wAP SIZE 1%
SYWLTL LFCATTCN TELT L2CATICN SYMECL LCCATICH SYMRAII LCCATIUN SYMARL LPCATION
_arepye i} ISTRAT 4 1PMAX A IPFIN c IFSQRT 1c_
1FPren T IFPRIN 18 TFWasST 1C TEaC 29 ¥D 24
_TFRTGF 2R IFSTAN 2C 1fPS 33 . o e . _
COVMCN HLICK / / v&P STZE  JR3SC
. syMarL LOCATION fyMary LOCATIEA SYMROL LLCATICN SYFPCL __ LACATICN SYMBOL LGCATINN
N [¥) AG 4 NS ] ECATA C NV 3ETSC
_LIST ___ 3m180 AVT IRCA S e . e
SURKCGAAMS CALLED -
SYMHCL LCCAT LDN syMenr LACATINK SYMAnL LECATIAN SY¥RCI LOCATION SYMROL __ LCCATION o
RALTX Fr TACC MY 160 VALHO 104 o
. sCaLap Map
SYRCL LUCLTICN CYMACL LCCAaTich SY#ROL LrCATICN SYMRL LOCATION SYRAOL LOCATION
_NVT! 174 KNT 128 i 13¢ lvar 149 J 146 '
Is 14& IF 16C MIN 159 TN 15% AR igg —_——— ——
vmax o _ . 1%C 11 1en L0 I Lles_ o JIwe o e’ P ... tet e R - <1
T n
ARQAY MAP . .
L SysaaL LECATIEN SYMRCL LECATINON SYMANL LICATICN SYVROL, LOCATINN SYM3OL LUCATION
17A% 170 SCRT.V K20 PIND ADD 4 AF8 106€ alc
FCRMAT STATIMENT MAP
SYNELL LICATICN SYARCL LGCATICH: SYMROL LCCATICR SYMAOL LOCATICN SYMAOL LGCCATION
SG__ nap 2¢ MR
T T arAT NS TIN TEFFECTE T I ERCCTC e SCLRATEJACLTRT  NODECK (LTAS V2 F T T T T T T T
$NFTICKS IN FEFECT®  KAME = FLEMT s LEINFCMT = . 57
ECTATISTICS SCAURCF STATEMENTS = S14PROGRANY SI7E = 4326
_____ *STATISTICS® N _CIAGAISTICS CENFRATEC _ o




L MIEnICAr) TIEMIAL SYSTER FARTRAN SL4]3AZA) MACHC 1d-16-Te _ 2XBE.P6 _  PAGE PRODY
. 2201 SLOPCUTIAE MACHLIL,ES,1F]) 2722400
C €713,000
C £94,CJ¢
¢ ‘““ - €IE,C5C - -
~ £ #%% REEACS CECILES FRC¥ [SAVE 455D Oh NATICNAL NIRMS 57¢.,000
€ #¢% (CRVERTE NéW TIORYS TC PERCFRTILES CSTAG LINCAR [NTERPGLATION 5%1.90¢ o -
L  %¢s CALLEL RY PLFENT 578,000
€ £16.CCC
L f S8C.09C
¢ SH1.73
Lut CIMFHSICN ARATAL22%,300),4%A5T(I1) 542,000
T eeas [RTECER=Z LIST(7700 §s83.éca -
Luda - COMMEN Z1C/ IR ITEWP, IPRTE, I SAVE EH4.700
AT CEVFEN/PANP S IGROUD , IS TFAT T PHAX g IFNINy IFSCRTZIFPRED, IFPRIN, [FMAST €E6. 00t
1. S8E,(CC
e Y TERE WE TFEFAT, TFSTAL, TFPS SRE.
IT3s COMMEN N NG NS ARATAL RV LTSTLNVT 527,000
- o € 548,.C2C -
r Egc,LaC
067 REALIISAVFY TAFAST(Jls J=1.11} G, 040 7
ST O SO L R
£ ews (FECK FGR VALUES OUTSINE CECILE RANGE 562,600
IV CT 3 J=IS8.]F ' B63,33)
T TTT Tr e TFIBCSTAIT 4 Y 4Gl WASTLITY ¥ T1 1T £34,000
) ACATAU1.J) = Ga 5$5.0)C
Tl R TE E3€.uub
woll 1Y IF(ALATALT )L ToAMAST(ILY) 60 _Tu 17 557.20C - L
213 ACATA(I.J) = 1.6 €58, 200
cole gL 1C 13 . £65.000 o 3 -
’ f, £CC.00C
r 01.G50 _
] 12 TL & N=Zs19 €CZ.040
e jfiﬁ[glgj“lil,bT LAMBSTIR)Y GO Ti) 4 £C2.200 e .
VT FRACT = (ACATA(I,J) = AMASTU(K=1}) / {\WASTI(K) - AMAST(X-11) £C4.390
L 218 FRACT = €, 13FRALT L __£05.00C _ L
N ACATA(T,J) = (K-7)/10. + FILCT £CEL000
Al GC Tr 1 £€7.00C
- com 4 COWT IWUE 6TH.01Y
. C —e . - —_— _..gLs.000, s e
uyyz? 3 CONTINUE eic.occ
~ C ) . . o £114309 L L o
TN geA RETUFN ) €12,0G0
u0za __ERC - . ) £12.000 }
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CCrAT I JLICK ZI0 /7 kAP SIZE 19 .
SYuaCL LCCATICN SYMRCL LECATICN SYH4RNL LGCATICN SYMROL LOCATIEN SYMAOL LDCATION _
TN 0 {TENP T4 PRI A 15avE C T -
CCV40N L NCK /PARMS  / AP SITE 34
SYRTTL Cir ATICN SYRCL LCCATIEN SYHRTL LCCATICN SYNACL LUCATION SYME0L (FCATIGN
reanun 1STRAT Ao TemAx R IPMIN L IFSORT M0 el
Ifo-zrm 7T TTRT TaEsIN 1€ PFuAST 1C 18af 20 MD LT T2
L _lEaene 7¢8 [FsTeN 20 LFPs 3 L
COVPEN RLECK / / AP SIZE 3B35C
Sy LACATIEN SYMACL LACATION SYdrnL LGCATICN SYMAML LUCAT [UN SYMANL LOCATINN
T T XS K3 NS ) ACBTA c 32 TTRbsc T T I
L1sT 28780 AVT IncF .
SLRPRILRANS TALLLD
SYynTL LSCATICN £Y3cL LOCATISN SYvRyL LECATICN SYMEOL LOCATIUN SYMAROL - LGCATINN
fecoys™ (e e T T T T T T
SCALAD 4AP e -
SYRTLL LOCATICN SYARGL LLLATISN SYANGL LTCATICN SYMRLL [OCATICN SYHROL CGCATIOIN
J pIn 18 FU e E4 I - EA K EC
TTTERACY Fo -
ARRAY MAP A o .
SY4riL LoCaTicH SYABCL LCCATIGK SYHRGL LCCATICN SYNIGL LCCATICN SYNBOL LCCATIAN
o ANAST Fé e
T TTwneTTIRS [T EFRCCT® ICJFPCCIC, SCLRCZGNGLTST WMONECK,LUAD VAP s e e e s
BOT[ANG N EFFECT#  KAME = WAZHC . LIMECAT = 57
WCTATISTICS™ SOURCE STATLMENTS = P4 .PRGRAF SIZE. = 344
C*STATISTICS® NO CIAGAISTICS GEAEFATED - e
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L MICHICAR TFIMIAAL SYSTEM FARINAN G{al326) SCALE - 1d~-15=74  20:%2.2C _ _ _ PAGE POOY L.
_ sCul SUSECLTINE SCALE £164,C3C
¢ €1%.0CC - -
o C N 616,330
F- § - - ETT.48 -
i c sdx GENERAATES ST _t'-l'5 FOR PEFEICTED CRITER[LA SCIRE S _Mung E1FL00C o
T ¢ BEF REACS RECRFCSITNT CUEFFS,. FROA SRR VIR 77777 B3 -1 T Y 2
| c o CALLED 8% INPLT £2C.0203
C €z1.000
- \ £22.00C —_
C £33,G0C
a202 DIMENSICN SCALELPCO) ,AUATAL233,3205) €24,600
T Taeny ThiCe-P®z LisT(;70} 628,030 T T rm T T
DN . crvvcn JIC/ INGITEFPLIPRTNLISAVE - £26,007
REEL] CHMRCNZPARNE/TGRLUR s TS TR ST IPALR TEVTN, IFSORT,TFPRED, IFPRINy IFFAST £27.C43C -
_ 1. £27.00C_ .
- % TEAC PO, TFAFEGR,IFSTAR, TFPS 20,0085 T T
3705 COMMEY NgNGoNS8CATA, MY LIST NVT £25.03C
et T T £3¢.0CE - T T
r, £21,5CC
T £3Z,C00
coe? vt = NV - 1 €22,00C_ o
=~ Taarw” [F{IFAAST.FL.2F ¥l = AV 30,600 T T T
1 eecs Js = @ £27,000C B
F Tuld TS = ACATEIAVH],1) £3F,6CC - o -
0Nl fC 1 1=1,3CC £27,0C0
cGuil TFIT.CT.AGY Fd TF 1% €4C, )00
D oINS = ARATRINVSY.DY _ __t4l.cac e
Cula - TFTINSTECL IS ANS, T, NE,1T G T 15¢ £47,00C - Tttt
. 018 KEACOIN,EAR=1031 (SCALS(J), J=lsAV1) £42.035¢C S -
MY TS = INS f44.C00
[ s J5=J5 ¢+ 1 £41.C0L
Cola 15C O 1 K=1.A¥l €42.GU0
019 ] ACATA{K, ) = &EATMK.IJ*SCALE(KI £46,000 _
T 0020 1 CCHNT INUT £5C.000 - -
2071 193 (FUI.AFLANG)) G e 2ce ¢s1,000 _ o
T T gwrr T T NETAE =71 et2.000
QL3 &l NSTCP = ANSTAR ¢ § £€2.035C
e 3% KhNT = O ) €57,120
pu2s IF{NSTOP.ET.4V) ASTOP = NV €04,00C _ L
oo r - esRLIUCT T T '_ -
» e £C 2 1=1,M6 e £5%,730 e
T e?? IS = ACATAIRY+Y, 1) L e +&€,000 -~
Go2g 16 = ATATAINWT, 1) . T ' £61.0C0 N .
PN If = GLATAINVeR,T) ¢e2.39%
ANED! IFLKLT (NE. Q) GU TR 116 62,010 e o
7T Aoy WRITFUTPRTR,120Y (LIST(KK), KK=NSTAF NSTCPI €82,1C0
. 0812 §. 1V RPRUAT(IHY ttem {1STING (F POEN, CR1Y, SCCRRS,///,"STRATAY,SX"GR _  €62.230 e e et e
- TGP, FE3.200
. . * Bx.'FRFDLEr\rY',BX.'V‘WI‘H‘LE NOS, ', 1218 ./) £RZ,3CC .
f RITRE) {\T = § F£2.550
| Gc3a 115 AQITC(IPRT2, 12_1_;.1_(_, FolADATAC), 10y J=NSTAR,NSTOP) 12000 ————————
- oS TZC  ECAMST (1R 1411091129 20%,1FR. 21 &64.000 o
004 KANF = KAT + 1 ££4.25C o
- ou3’ TF (KNT .GC. 6C) KNT = G eM 50C -
Q038 2 CCNT INUE ££.90C
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_ SCALE JAN-18=Te

L_.20182.7¢C

_ PAGE P00?

g66,3C0

€6 1,000

GCIg RSTAR = NSIRF + 1
gl JFENSTARLLTLAYY GJ 70 KC u_ . _ t'hf!.fJE)C_'_ ) L L
TowdiT TFUISINELNST 50 73 53¢ - ) E68,Q30 7 T s e e :
Loe2 REWINGD TA _€7C,0030 o e
T oned RETURN aT1.500
c £12,000
Jneg 2u0  WRITE(IPRIR,Z1C) I ET7.,0C0
0145 210 FCRMAT('1',%#e% [MCGRRFCT N, UF SCALING RECCAPSH,* 1=t,1%) £14,0CQ e
C eTE.C0C -
ChLo Syl WRITF{IPRT2,510) JS £7%.,0C0
T et 510 FCAMET(IHT, 'sne [MCOFLCT NI, NF STALTRG RECCRNS, NAL CF STRATAPF  £17.0CC T T T
1CCRDS =1 ,14) £17.0C0
063 STUP €1e.0CC
LA EAD #75,000 L .
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COMICRIZAN THuPINAL SYSTEM FUKIRAN 314133%¢) _SCALE 13-15-7% _ 20:%g,3C _ PAGE ACu3
ToFCH SALICE 710 7 REP STIE 10 : o
| SYHEnL LEGCATIEN SYMBUL LICATICA SYARIL LIC3TICN SYMBRLYL LOLATILH SYANOL  LUCATION
1N ) TTEMP 4 1PATY R TS AVE T
N COMMOCN.ILPCK /PADPMS  / MAP S|ZE 34 L
SYRECL LCCATICN SYR0OL LCCATIUN SYMARQL LCCATICN SYMHOL LUCATEOIN SYMBOL LOCATION
____lronye 0] ISTOAT % 1P4AX ] - IEVIA C IFSORT 10
[FRaED 14 TFPRIN 1R TF9AST . 1T IPAT 20 M) 24
__IFaFCR 28 IFSTAN 2C IFPS .3 o e
CCMMGR ALOCK 7 / ¥aP SIJE  3R35C -
syvact LOCATICN SYMBOL LCCATIEN SY4A0L LCCATICN SYMPAOL LOCATION SYMBOL  LOCATION .
N ; 3 XH “ NS 3 ACATA C NV FHT9C
LIST 1P749 NVT IG5 8 .
SLAPRLCCRAMS CALLED :
CSYTRIL LECATICN SYHRCL LCCATINN SYMROL LCCATICN SYMECL LACAT ION sYMAOL LocaTION .
LFCurd 14€
SCALAR MAD
SYShoL LaCATICN SYA80L LOf 2T oK SYMROL LECATICN SYMAOL LOCATILN SYMAGL LCCATTAON .
C NV 110 Js 114 15 118 1 L1C M5 Ll o -
J 124 K 128 NSTAR 12C NSTLP 139 KNT 134
e 128 IF 13¢ XK 149 ' e L
~ BRRAY MAP :
SyHANL 1 nCATICN SY4AOL LGEATINH SYMRIL LCCATICN SYMPCL LOCATLON SYMBOL  LOCATION
SCALF 144
e FIEALT STATEVENT MAP
SYMAL LOCLTINN SYHBGL LCCATIGN SYMROL LCCATICN SYMare LOCATION SYMA0L LUECATEON
1 “e4 120 303 212 465 510 50R o .
i TerPTICAS TN EFFECT®  TC,EPCLTCy SCLRCE JNELIST AGOECK  LGADVHBF ] , T o
SCOTICNS [N FEFECT®  MAME = SCALF o LIMFCNT = . 57 - - 5 - - .
eSTAT]LTICSS SIURLE STATEMENIS = 47 ,PRIGRBY STZE = 26436
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_MICHIGAN TEAFTAAL SYSTEM FIRIFAN G(4172¢) ETILEY _1J-15-74 PIHEL2T _ PAGE pCOL e m e et e e
0;C1 SLMACUTINE PTILFY &£RC.000
€ ErT.0ca .
C - “hPD Dvlo
T c ] . TEw, 000 T T -
€  #®® GENEZATES PESCOMTILES IN PRENICTEC CQITERILN SCRFE FCCE ¢A4.0Ca e
TTTt N € #FE SEPTS TRITEATCH SCOAFES wWITHIST GROUTS AND AEPCACES AY PEQCENTITES ~ e85ty — —  — 777777 ’ .
€ wed CALLS RADIX EPELLCH
[ %#%% CALLEL BY INPLT €B7.0CC
L C £88.0¢0
f T €3¢.9C9 TR T
¢ £5C.000 .
0ue2 INTEGER=2 LISTI7201 £31.060
0903 CIMENSTON AEATALZ2)3,1CC) 662,090
3354 CIAFRSICN TTAMI23d).50RTvI 100} 0v2,00C
nHes NIMEASION GRERICI1GAFE(S) o £54,000
6206 CCANTN/PAENS T GRETIE TS TE 2T IPHAX, TF¥IN, IFSCRT. TFPRED, IFPRIN, TFHAST 655,600 -
1, £5E,00C
- + TR0, By IFREGE,TFSTAN, 1§98 - EGED3E - o - -
Lug? COMRNCN 710/ TN, ITEMP, 1PRPTY, [SAVE EST. 135
Gccd CCNNEN NonGaNS o ALATE NV LLIST NVT [N -
o C ) £56.000 .
’ - 726,298 - Tt T
SRDR] KhT = 2 7cc.120 e
JA10 [SP = NVT - 1 70C.25C o - T T
autl TF{IFAASTL NELZ) NV = AV = 1 01.3CC
P CC 5 1=1,% TC4.000
1 5 ICPFRIE) = 1 o 7C5.00C o '
- 2 _ FiEThas et e e "o
vt l4 OC L I=tuRE __ ~ 710,500 =
TR T =R A L0R SOAT TARAY STV - Tii.0n0¢ Tt Tm e T T T
i 18 OL 2 J=1,Nv 712.00¢
- 37is STTTVIIY = AGATA(d, T} HEEN
oWt 3 ITageyy = g3 714.00C o
TTC Tee® CALL USIRIS STRT ROLTINE 71E.cac ) )
SBAY] . CALL SANIXISNRTV. MV 44144424 1T8G %) 11¢.€00 L
T =¥% FL=ASSTAR TACATA VAIUES PFEETNTILE SCTIRES 717.00C TTTrTTTTrTT T
(0] 3 6C 4 K=1.53 712.09¢
RERD] PIWC = ((F¥=1172C.) 2 K + 1 71S.500 ‘—‘
_Llneny __INE = PInD i iPe.000
202 U = ITACUINT) T21.050 T T T
. hJ23 1k = [TAGUINE+}) 122,044 N o
Ll e % GFLREY% Y = ACATA{IL,IT + (PINN—INDI#{ACATALTiH 1) — ADAT2{IL. 1)} 723,000 ’ TTTTTTT T T
o ) 124.00C
1275 IF(1FPPIN LFQ. C) £ 1P 2.0 Tete250
LT, I$ = ALATA(RVT-1,11 125.09C
SLEN] TG = JCATAIANT, 1) TFzRL0CC T T s T e e
SRES MIN = ITAGIL} 127.CGC _
TTUTTE Lo VIR = ATATE AT, T) - - 723.0l0¢C T tT T -
Lezd MAX = JTAGEAV]) 773,000
AN VYRX = AGATACMEX 1) T3C.C00 -
Nasd Y1V = LISTIMIN ' 721.030
(3 MAYv T LIST{YAY) 97,039 T T T e
I3z4 [F(KNT .NE. 3) 51 Tr 3a 772.€01
3735 WEITE{IPRTP, Y [APFER 73250610 T Tt T - T T
Ul 36 33 FOFYAT(IHL , SSTRATAY 43X, "GROUP* 43X, *M[ A, 'y 3K *VALUE?, 3X, 7224000
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X VICIIGAN _TERMINLL SYSTEM FORIRAN G(&133¢) L FITLEL 10-15-174 26352.37 ___ o
. BOVHAX, VAR 'L 3K "WALUF ' 43X, 217/ 732,200
Y KNT = 3 — 772,459 T - .
Goy 35 WRITE(CIPRTR 4401 IS 16 MINV, VMIM, M2XV ,YMAX,GPFR '122,¢00
- Topare T TR0 FRENATUIH 1A IO T, F 13020 1 FL2.2w5K SF T 2Y - 134,000 O C7T T oTmTe o mmmomrmmmemmmem e =
9240 KNT = KNT + ) 714.253
(LI TF(KRT .GF. EC1 KNT C - tag,e0c T Trrmm e
¢ 73%,50C
0042 300 CC 2 K=1,hv 13€.C0
Lae3 JINE = 1TAGIX) 137,000
T nrea” 3 ATATATIIAD I = 1.0%(K=1)7(NV=1) 739,000 -
REL 1 CLMTINUE 735.CJ3
T T gk NSTAK =T “T40.CA0 Tt TTT T T T
oust - 60 . KST(IP = NSTAR + € 741.C00
(D4R TF(NSTOP.GT-AV) RSTOP = RV T¢2.J20
0463 KAT = 0 T42.250
T - c “F4e.CCO - T T — B
JGRE CC 1 1=1,AC 147,303 _ . L _
- Y IS = ACBTA{ISP,11 748, C06 T T
DGED 16 = ACATA(ANT, 1) 745.009
0y 53 TE = AFATEINNT{+1,11 = 15C,.c0¢
HCSA TFIEAT JKE. €} €0 10 11€ 15C.010 o -
L WRITE(IPATR,ILGT (LIST(RKI, KK=N3TAP NSTCP) . 159.108 T T T T
GRET: . 112 FORMAT{IHL,*#2% LISTIAG CF PECPCENTIZED MATRIXY,///,'STPATA?,5X,'GR 715C.235 o
. Toupi, . 7159.20¢ -
v Sx, VFREOUENCY ", IX, "VAPTARALE NDS.1,1)18,/) 15C.330
RIVER] KNT = 5 75C.55C
GL-5P 112 WeITEUIPPTR, 120} IS,IC.TF (ADATAL) 1)y J=KNSTAR,NSTOP) 151.000 o .
TUTT gene” 120  FCrMAT(IH l4,111,112,60X,10F4,2) 757.C00 ¥y
Sund ANT = KNT ¢ | 752,250 N R
T UTegey T T IF{KNT .CEa. &CJ KNT C T€2.500
e 7 CONTINUE 182.08¢C
} ' C 184,360
Lo¢ NSTAT = NSTOP + | 155.00C _
- Gi.64 IF(NSTARLLELNV) S0 TC €C 15&.CC0O
pLus RETULN 157,300 e
...... — oy END 158.090
L _ e e e e e e e e e - . S — -




ATEHTGAN TERMINAL SYSTEM FORTPAN G(4133¢),

R

CCYALK TLICK /FPAnMs 7 WAp ST/E EY . - -
Syven LOCATIECN SYvACL LOCATICN Synnnp LECATIEN SYMROL EOCATIUN SYmanL LOCATION
preppe TR T T T STRATTTTTTTTT TR T T T yeMAx T T T T TEMIA T 7T TR T qpenRY T 1o’ B o T
[EPREL 14 [FPRIN 13 _IFmasT o 4c _1EAC 20 Mp 264 .
T TTIRATER I TTTERTAN T T 3CT T TTIFRS o w0 )
CUFNLN BLOGK /10 / vAP SIZE 10
TSYAR{LT  LCGATICH SYAAGL LECATTON SYS8CL  LCCATICN SYMRJL LCCATICN SYeADL LCCATION 7T T —
I ) ITEMP 4 IPRTR A TSAVE c e
CCFYGR ALLCK 7 / FAP SIlF 3395C
Syseng LECATICN SYMRACL LECATINA Sydrmy LECATICN SYMPAL LNCAY 1ON SYMBOL LOCATION
R T AG Ty NS T f LCAT A C NV BT % I -
ARTAQ AT TAGSE ' § Tt

L LisT

TTRANIX T

SyMmMang ___l__e.‘_C_fa_‘_I LGN

SLERPINGASMS CALLED

SYACL  LLCATEON SYHROL

LCCATICN

SYMPCL___ LNCATIOM

160

[CChe ICA

SCAOLAR Map

SYMBOL _ LACATION

LaCaTirM
[

Sy=irrp
KET

LOFATION SYUACL

L2c

SYRCL
i5p

T

BLAn

iNn
VLN

148
154

Te I S
MMV LY
I 174

TR T
17C

FAXY
1P

LGCATICN
130

SyMelL
Jd

134

LOCAT IDN

SYMBROL
K

144
158
‘16¢

183

TF
mMAX
NSTAK

149

IS
YHA X

TTNSTOPTTT

LGCATIIN

_13a
160
174

lac &7 7

ARRAY MAP

SYMACL LCCATLIIN

LOCATICN

SYRNL
—Z e

SIRTY h2a ER

AR

SYMBOL

L LOCATION

Fuddt1 STATEYLAT Map

Syasul  LOCATICN SY«ant CAcATigh 7 7 EywAng LFEATICN SyHirl LOCATION EYMBOL T LACATYAN T T T T T s

- o, bR %0 316 3l P39 _._170 REF o U
GRETISNR I EFFeCT®  [ND4EPCLICSLURCE JACLIST NONECK 4L CAC4F AP -
#CPTIONS T BEFECT® KAAE = PTELCL o LINEEMT = 57 . _— e )

T TesTATISTICSY  SOURCE STATEWENTS = ¢€,PROGRAN SIZE = 4715 e e - —
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ATCH 388 TORMIMAL SYSTe¥ FORTRAN 5(41324) o _TEXT 10=-15-T74 23350047 PAGE POOL N N
.. T.3) SUBRGUTINE TEXT 155,600
- C 4G 300
C 1h14300
- - ¢ Tt '”‘ T . NI T T T
€  #rxx SCANS PERCFNTIZED «ATFIX IM NTH MEORS (PEPCENTIZEL NCxHS AND 762,30
C PRECICTER CRITERILN (FFFESY T : - TTrew.E00
C 49 EXTRACTS EXTRLAT NERMS (R VARIAPLES) RASFD OGN PMIN , PHAX T£4,290
. KEY®wORD vALUES j TE4.500
C___%»3% SCRTS EXTRFAZS [NTU BSCENNING CRCER 765.00¢
T - ‘ wax PRINTS FXTREMES FOR FACH SRR CE Lo T T T -
C reICOC
T T e F6E.09C 7 o T
¢ , - 7654030 -
03y DTAFNGIGN ACATAL 52,50%9) A
09913 INTEGSR®Z LIST(220) 4 NVLCWI200) 4 NVRIGHI220) _7M.c096 .
Or e T - LIMERSTCN FRATIRTPICY, FLOW (T GCY '— Tr1s.866 7 -
90 CLANEN JI/ IN.FTeMP, 1PRTR,TSAVE 113,609
T LT T T T T T ORI P AR S AT O T ETR AT, TPMEX S TER TN TFSERT, TFPRED, TFPP 11, TFWAST vidlese T T o
1, - 114.C98
—- == % [RALIWC, TTAESR . TESTAR, JFFE 115,000
oIL? COYMON MaNGoeNS o ANATASF YL IET,NVT o o C17e.CC0 e
. IR M
« - 178' 260 - .- —— e
} TLan WATTE([PF TR, 70) 781 .000
N 70 FCR“AT(LHL,*#2% LISTING CF NUCPM EXTRENES RY GRCUPY,/, 182.095C
— % 1 HANK CALERING DY PLRCGENTILE @AGAITUGE') ' 7a3.75G0
CLln P¥IN = IFHP\/L..,. . 7%4.0CO
Gl - B¥LX = TP¥AX21CE, 785.CCC : -
P2 ISP = wWT - 1 TR5, 250 e e
r TFE.3CC
ania CC 1 J=l.n6 787.60CC
Ae INDL = C T - T JRE.COC -
gals INJF = 3 L 74C.L0C L
C - N 156,900
oite [o 2  I=1.kv FC;__Q__}O e
T tant - TFTACATA(T ,JV.GF.P¥IN) GO TO 3 - 762,239
Jil# INJL = INZL + ) 79".000 .
Gl AVLUW(INDL) = LISTUIE - - - - 784,00
79 CPLOWLINDLY = ATATALLJY o _ 188,828 L
wotv o A TIFUSTATAIT g Vol FuP¥AK) OF T 2 764,909
L NI = IADF + 1 ) 7C7 ooa e
B pnzr KVAIGACINGFT = (IST(T) £9T
Jureh PHICFLTNEH) = ACATA(L.J) L ! 7!‘=.UUG _____ .
[EL 2 Tl iNUF =TT eil, 000
C £G1,030 e
VL ""’ 1€ 2 ACATE(Tar st BOZ.CH0
"ozt I8 = ACATA(KVILJY o FC;{_..)nju L o
e TUF = ard n(ri'iﬁl..n FCE. 060
cuzs TELINCL o hEL Ca 2 TdNH R o o) wRITELLARTR, 3D 05,05, IF HCS.0OC
VL e EORMAT{LH=o /7 ¢ 5%% STVATA N3P o 1345%s 'GRTUP NUL '+ 1545X, BOF. 000
* O VSAVPLE S17T =1.14) BC1.C00 . . .
T TFOINILWRELCY CALL RATIXIFLOR THEU pb .l 944 2,NVLCA 21 B2r30¢
IFLINAL JNELTY WRITE(IPETR 20 (WLawtxa,rLcum. K=l INCL) £0C.0EC o o o
o 59 FrRVAT(THO, V#%% L0W SCCREST, /7,720, *VARTABLE NIMIER',T4¢ 213.03C -
G VEIRCENTILF o/ {T25,15,722,F5,30) 911,008

1)



410y Snin TINMINAL SYSTe¥ FORIRAN 541700 . TIXT 10-15-74 20152441 __PAGE Pulz o )
IFUINTIHLNE LD CALL RACTXINHIGH, [HOF b4 Lo g 2, NUH] 3H, 2) £12.710
TFTIREHNE ad T aC TIT LT 7,30 v TGt ) s PRI R T, R=T, [NR) FIT.0Z0 I
40 FOAMBTIIFQ, %03 H[Gh SCUSCRY,// T30, "VARIABLE AUMEERT,T4C, El4.020
T UPFACENTILE "+ /2 ATZ8, I8, 142,F8, )y ~ 77—~ ~ - mmes o e e e L 0 T T o o Tt T Tt
1 CONTINUFE Bl6.€00
In ) T TTmem T B ) T oelr.Ce0” T T T T o T T
TREY QETURN g1e.cc¢e
TR EAD A15.G2C
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TIEMINAL SYSTEY FIRIZAN H{2132¢)

L 12=15-174

e 2DiB2,82 _PAGE £023

T CLAMACK LK 715 FHRPTSITE 19 T ST T T e e — )
Syneny LOCATICN SYHRML LOCAT TN SY'LiOL LOCATIEN SYMHOL LGCATIUN SYMRQOL LOCATION
N J ITEMP ¢ "TORTR ER TTIsSMVET T T T ¢ T T mr T N
CCFACR RLOCK fPACMS / MAP SIZT 34
SYELL (RCATICN SYMRGL LCCATIEN SYIRQL LCCATIAN SYNRIL LOCATION SYMROL LCCATINN
ORI Y 1STRAT 4 1A% 4 1EF N ¢ _ 1FSDRT L e e
B PO L 14 TFREIN 13 TTiFmasT 1c TEAT 70 ' R ag T T —_—
_ REENE] 2u LFSTAN 2C 1Fos 3 _ o o
- CoMYEN aLICK 7 / VAP STLZE  3a45C = T
Syvenp LerATIEM Syuacy LACATISN SYHRIL LCCATICN SYMPOL LICATICN SYMBOL LCCATION
I ) KG g NS 3 ACATA T NV 3076C T T
LIsT Ieqag AVT 3HGS P o o o .
T SURAPRUERILNES CALLLD = —_— —————
SYH4RGL LUOCATECN SYMADL LOCATION Sywanyg LCCATICM SYWHICL L OCATIUN SYMANL  LOCATINON L
TIpfavi TR RADI X Fe )
SCALAR AP L
TTTTERYRRAL LIFAT N SYABCL LLLATICN SY"RNL LCCATIEN SYMRIOL LICATINN SYMAGL LOCATINN
ST 176 EAAX 128 159 12¢ J ) T 13h INOL 134 .
Ieme 0T i i 157 IS 143 1G 144 IF 148 o
K __14C . e e . e — e

LRRPAY ¥Ap

£Y440L LECAT Tk SyMGNAL LCCATICN

LACATILA SYM3QL

T ¢ PH{GH 4Ty

LCATIIN
T30

FCR¥AT STATRMENT MAP

Tyei i

cu

LCTAaTICN
aApQ

SYAANL
20

CCCATICK SYWEUL
ncs 59

LCCAFTTN
LD

SYRE(L
40

LOCATIGN
ERfA

SYMAOL  LCCATION

wOPT L€ T[N ERERCTE DL LCETC, SoURCE AP TET (RUNECK LA ¥ AP S T e s
" CEOPTIENY JF ERPECTE MNAME = JEXT s LINFINT = 57 . v
T T =STaT ST IS SPUALE STATLFFNTS = TELPRNGRAY STZT = 3764
#STATISTICR® M CHAGNISTICS C2MPAaTFG o L e o
P OSTATENMENTS FLAGGEC IN THE- APLVF CCMPILATICNS, e o e L
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Appendix B

Sample Printouts of the
Calculator and Prioritizer Functions
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