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EXECUTIVE SUMMARY 

One of the tasks proposed in the research e f f o r t from which t h i s 

report has stemmed was to " . . . e x p l o r e the f e a s i b i l i t y of developing a 

computerized diagnost ic report generator." As the body of the report 

i n d i c a t e s , we have been able to go considerably beyond simple f e a s i 

b i l i t y explorat ion. Presented here i s a descript ion of CANOPUS 

Ca computerized diagnost ic and prescr ip t ion software system), together 

with an account of progress made to date in i t s construct ion. We 

ant ic ipate tha t , when complete, i t w i l l form a u s e f u l , serv iceable tool 

for HRM consultants and t h e i r c l i e n t un i ts . 

STATEMENT OF THE PROBLEM 

An organization i s an open s o c i a l system, which means that i t 

functions by receiv ing inputs of resources and energy from the outside 

world, converts them by a throughput process to a commodity or s e r v i c e 

which i t then exports into the environment in return for replenishment 

of i t s resource input. In great ly oversimpl i f ied form, one might view 

the Navy in s o c i a l systems terms as receiving inputs from American 

society in the form of manpower from the c i v i l i a n population and money 

appropriated by i t s Congress. The Navy by i t s functioning converts 

these resources into an output of defense of the nat ion, which i t 

"exports," in the sense that i t makes i t v i s i b l e , present , and useful 

in the world. 



In the Navy,, as in any system, not a l l of the input appears at the 

end of the cycle in the form of output. Some of the input must n e c e s s a r i l y 

be consumed in the throughput process i t s e l f ; that i s , some proportion 

must be diverted to maintain the organizat ion. The more of the input 

that must be so d iver ted , in re la t ion to a given output, the less e f f e c 

t i v e the organization i s . 

The e f f i c i e n c y of the throughput process therefore large ly determines 

the organizat ion 's e f f e c t i v e n e s s , and i t i s to the improvement of th is 

ra t io that organizational development a c t i v i t i e s such as the Navy's 

Human Resources Management e f f o r t are d i rected . 

In genera l , development ( in the view of those who study l i v i n g 

Systems) i s a function of the appropriate combination of two kinds of 

th ings : (1) c h a r a c t e r i s t i c s of the system which predispose i t to experience 

cer ta in kinds of change (such as p a r t i c u l a r leadership p r a c t i c e s ) and 

(2) events external to i t which cause or " t r igger" the change to occur 

when 1t does (such as t ra in ing or intervention a c t i v i t i e s ) . Character

i s t i c s such as leadership pract ices e x i s t before the consultant a r r i ves 

on the scene and are n e c e s s a r i l y quite var ied in form and s t y l e . Any 

s p e c i f i c thing that the consultant does by way of t ra in ing or intervent ion 

i s un l ike ly to be appropriate to a l l (or even any large number) of such 

s i t u a t i o n s . To a f fec t the functioning of the uni t c o n s t r u c t i v e l y , there

fo re , requires that one ca re fu l l y match the intervent ion a c t i v i t y to the 

needs of each c l i e n t uni t . T h i s , then, i s the problem of diagnosis in 

organizat ional development—describing organizat ional c h a r a c t e r i s t i c s in 

s u f f i c i e n t deta i l and with enough accuracy to permit one to match 

ava i lab le intervention a c t i v i t i e s to diagnosed conditions in ways l i k e l y 

to improve e f fec t i veness . 



THE PROPOSED PROCEDURE 

I t i s to th is se t of issues that CANOPUS i s addressed. As a procedure, 
i t s unique features are the fol lowing: 

(1) I t i s almost e n t i r e l y computerized, which permits i t to 

take account of a wider array of information with greater 

r e l i a b i l i t y , v a l i d i t y , and speed than would be possible 

by methods which re ly upon more " c l i n i c a l " procedures. 

(2) I t p r i o r i t i z e s problems for attention by the manager or 

consul tant , not only in terms of the level of goodness 

pr badness of the c h a r a c t e r i s t i c s , but in terms of t h e i r 

re la t ionships to performance c r i t e r i a as w e l l . 

(3) I t goes beyond the simple descr ipt ion of strengths and 

problems to an assessment of t h e i r causes {s i tua t iona l 

f a c t o r s , information needs, s k i l l d e f i c i e n c i e s , and 

yalues c o n f l i c t s ) . 

(.4) I t recommends possible t ra in ing or intervention steps 

which accumulated experience suggests are optimal for 

s i tua t ions l i k e the one in hand. 

C5) I t summarizes both conditions and treatment steps across 

organizational e n t i t i e s and generates, by computerized 

t e x t - w r i t i n g , a written report for managers and the i r 

consultants. 

Not a l l of the steps are at present constructed. Two of the i n i t i a l 

and most d i f f i c u l t a r e , however, and i t i s our hope that the remaining 

ones w i l l be completed within the next few months. 
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CONTENTS OF THE REPORT 

From th is b r i e f overview, the reader may tu rn , i f he chooses, to 

the body of the report. The f i r s t sect ion contains a review of the 

problems and issues present in organizational d iagnosis . We ant ic ipate 

that th is sect ion w i l l be e s p e c i a l l y useful to consu l tants , who face 

almost dai ly the problems involved in diagnosis and act ion planning. 

The second sect ion describes in some deta i l the CANOPUS procedure and 

i t s components, while the appendices provide documentation of the f i r s t 

two such components. These s e c t i o n s , we f e e l , w i l l be of spec ia l 

i n t e r e s t to those who must handle and analyze survey data for develop

ment purposes. 

A CONCLUDING NOTE 

In designing and beginning the construct ion of CANOPUS, i t has been 

our intention to provide a t o o l , not a s t r a i g h t j a c k e t . L ike any tool 

which depends upon systemat ica l ly stored exper ience, th is one should 

grow in strength and usefulness as i t i s used. I t i s our hope, there

f o r e , that i t w i l l be not only u s e f u l , but used. 



ORGANIZATIONAL DIAGNOSES: CONCEPTS, ISSUES., AND METHODS 

The research proposal s tated the fol lowing: 

An indicator-based development program such as the Navy 
Human Goals Plan i s only as good as the information system upon 
which i t i s based. Data bank s torage , r e t r i e v a l , a n a l y s i s , and 
processing c a p a b i l i t i e s ( s i m i l a r , in at l e a s t some aspects to 
those already in place in the c i v i l i a n sec tor in our own data 
bank) must be e s t a b l i s h e d , t e s t e d , and subjected to at l e a s t a 
preliminary e v a l u a t i o n . . . a s part of this we would explore the 
f e a s i b i l i t y of developing a computerized diagnost ic report 
generator, (p.3) 

The purpose of th is present technical report i s to f u l f i l l the intent 

of that concluding phrase. As the reader w i l l soon s e e , we have been able 

to go considerably beyond the simple f e a s i b i l i t y explorat ion proposed at 

the outset . A computer software package has been developed which provides 

a b a s i c capabi l i ty of computerized diagnost ic report generation most 

p a r t i c u l a r l y geared to the organizat ional development process. 

In the sect ions which fo l low, we s h a l l review f i r s t of a l l the i s s u e s , 

methods, and problems of diagnosis in organizat ional development, and then 

in l a t e r s e c t i o n s , describe the form and substance of the procedure which 

has been developed in the present instance. Documentation of the computer 

software i s attached as Appendix A followed by sample printout produced by 

that software as Appendix B. 

The Problem of Diagnosis in Organizational Development 

An organization i s an open s o c i a l system. In i t s most rudimentary 

form th is means that i t functions by receiv ing inputs of resources and 

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

commodity or a serv ice which i t then exports into the environment in 
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return for the replenishment of i t s resource input. Thus, the cyc le 

repeats and continues. The process i s i l l u s t r a t e d in Figure 1 both in 

i t s general form of an input-throughput-output sequence, and more s p e c i f i 

c a l l y as i t applies to the Navy. In great ly overs impl i f ied form, one 

might view the Navy in s o c i a l system terms as receiv ing inputs from 

American society in the form of manpower from the c i v i l i a n populat ion, and 

money appropriated by i t s Congress. The Navy by i t s functioning converts 

these resources , the energy and ta lents of the people, and the f i n a n c i a l 

resources appropriated by l e g i s l a t i o n into an output of defense of the 

na t ion , which i t "exports ," in the sense that i t makes i t v i s i b l e , p resent , 

and useful in the world. In return for that output, more manpower a c c r u e s , 

new f i n a n c i a l resources are appropriated, and thus the cycle repeats 

i t s e l f . In abstract terms the Navy's e f fec t iveness as an organization i s 

represented by the amount of such national defense output which i t i s able 

to generate for the inputs received. 

In any system, not a l l of the input appears at the end of the cyc le 

in the form of output. Some of the input must necessar i l y be consumed in 

the throughput process i t s e l f . Organizations l i v e and e x i s t , and must be 

maintained. A portion of the input in any system, therefore , i s diverted 

to the maintenance of i t s in terna l funct ioning. The more of the input 

that must be so d iver ted , in re la t ion to a given output, the less e f f e c t i v e 

the organization i s . Stated in more dynamic terms, an increase in e f f e c 

t iveness amounts to at ta in ing more and/or bet ter output for the same input , 

or of a t ta in ing the same output with less input. 

As the only remaining v a r i a b l e , the e f f i c i e n c y of the throughput 

process i t s e l f largely determines th is c h a r a c t e r i s t i c . I t i s to th is 
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problem that organizational development addresses i t s e l f , s ince i t 
represents a systematic planned attempt to upgrade aspects of the through
put process. These upgrading attempts are b a s i c a l l y instances of planned, 
purposefu l , construct ive change. Change, in the view of those who study 
l i v i n g systems i s in turn a function of the appropriate combination of two 
kinds of th ings: (1) c h a r a c t e r i s t i c s of the system i t s e l f which predispose 
i t to experience cer ta in kinds of change, and (2) events external to i t 
which cause or "tr igger" the change to occur when i t does. A simple i l l u s 
t ra t ion may s u f f i c e - - j e t fuel i s combustible, that i s , i t has a propensity 
to burn. For a f i r e to occur aboard ship Involving av ia t ion fuel requires 
a combination of that fuel i t s e l f and an appropriate t r i g g e r , for example, 
a flaming match. A flaming match, or a l i t c i g a r e t t e , in a pool of loose 
fuel w i l l t r igger a f i r e . A b i s c u i t , or a handkerchief , dropped in that 
same pool of f u e l , w i l l not t r igger combustion. 

Simple and perhaps absurd as th is i l l u s t r a t i o n i s , i t describes in 

many ways the issue ly ing at the heart of organizat ional development. 

Organizations have c h a r a c t e r i s t i c s which comprise t h e i r funct ion ing, for 

example, the cl imate present in the organizat ion , the supervisory behavior 

of i t s managers, the mutual behavior of subordinates in the work s e t t i n g , 

and the processes of the groups that make i t up. For any p a r t i c u l a r 

subordinate u n i t , i t s p a r t i c u l a r combination of behaviors and conditions 

predispose i t toward being af fected by cer ta in external condi t ions, not 

by others. Organizational development in te rven t ions , t r a i n i n g , and even 

changes in the external world in which i t l i v e s , vary in the impact which 

they have on d i f fe rent combinations of such condi t ions. To a f f e c t the 

throughput process of an organizat ional unit c o n s t r u c t i v e l y , what one 
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must do i s be cer ta in that an appropriate s e t of interventions inpinge 
upon the conditions in that uni t . N e c e s s a r i l y , no in tervent ion , training 
a c t i v i t y , or external event , i s re levant to a l l s i t u a t i o n s . Rather by 
the i r very nature, p a r t i c u l a r intervent ions s e l e c t i v e l y inf luence organi
zations with cer ta in c h a r a c t e r i s t i c s rather than others. Matching the 
intervent ion to the organization and i t s configuration of behaviors, 
s t rengths , and problems, requires that one understand what that configura
tion of strengths and problems i s . This i s in e f f e c t , a problem of diag
nosis in organizational development—describing organizational character
i s t i c s in s u f f i c i e n t d e t a i l , and with enough accuracy to permit one to 
match avai lable intervention a c t i v i t i e s in ways l i k e l y to produce 
construct ive change. 

As a d iscern ib le f i e l d , organizat ional development i s comparatively 

young. Burke (1973) has indicated that i t i s barely 15 years o l d , although 

various elements that current ly are viewed as comprising i t date from an 

e a r l i e r period. As a whole—let alone an integrated whole—it seems 

indisputable that the f i e l d is s t i l l i n i t s infancy. As a f i e l d , i t traces 

i t s l ineage in two r e l a t e d , but d i f f e r e n t , d i r e c t i o n s : (1) the world of 

the p r a c t i t i o n e r , a s , for example, adult education, c l i n i c a l p r a c t i c e , and 

the l i k e , and (2) the u t i l i z a t i o n of s c i e n t i f i c research findings in 

organizational behavior. From the former has stemmed an action orienta

t i o n , together with a growing concern for accomplishing act ion objectives 

more expedit iously and in higher qua l i ty fashion. From the l a t t e r 

( s c i e n t i f i c r e s e a r c h ) , the f i e l d has inher i ted from the cannons of science a 

concern for accuracy, along with an awareness of the importance of 

implementing research f indings. 
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Melded and interwoven, these dual sets of concerns have led to the general 

recognit ion that at l e a s t two major processes (not j u s t one) are involved in 

the,O.D. f ie ld—diagnos is and treatment (Bowers & Norman, 1969). The 

r e s u l t i s that diagnosis has received increasing attent ion in recent y e a r s . 

Prominent wr i ters in the f i e l d have talked at moderate length about the 

necess i ty for a s o l i d diagnosis as a bas is for ac t ion . P r a c t i t i o n e r s , 

s i m i l a r l y , have talked repeatedly about the role played in the i r e f fo r ts 

by a process that they see as d iagnost ic . Despite th is increased a t t e n t i o n , 

much would appear to const i tute l ess than a s a t i s f a c t o r y approach to the 

problem. While increas ing ly talked about, diagnosis would appear more:often 

to be paid l i p - s e r v i c e than to receive ser ious a t tent ion. The fol lowing 

quotation from Levinson i l l u s t r a t e s the nature of the problem: 

That brings us to the problem of d i a g n o s i s . . . 1 do not y e t 
see that kind of d iagnost ic process in the l i t e r a t u r e or in 
pract ice which leads to intervent ion of choice: given an 
organization of a given k ind , a t a given point in i t s develop
ment, with given kinds of const i tuencies and groups of 
employees, with a given kind of leadership and a given se t of 
problems, what should the strategy of intervent ion be? toward 
what ant ic ipated outcome? (Lev inson, 1973, p. 201) 

To serve the purposes which i t s name, and i t s r o l e , in tends , a diag

nosis should const i tute an ana lys is of the current funct ional s ta te of a 

p a r t i c u l a r system for purposes of determining appropriate treatments 

(act ion s t e p s , or in te rvent ions ) . Both the name and th is b r i e f d e f i n i t i o n 

imply a number of c h a r a c t e r i s t i c s which should be re f l ec ted in any 

methodologically sound diagnost ic e f f o r t : 

(1) Comprehensiveness - s ince problems may or ig inate and occur in 

any part or aspect of a system, any diagnost ic e f f o r t worthy of 

the name should t reat comprehensively the propert ies of the system 

as such, that i s , i t should not look s e l e c t i v e l y at a few aspects 
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of system funct ioning, ignoring the r e s t . I t should , ins tead , 

make as complete an e f f o r t as poss ib le at assessing the total 

functional s ta te of the system. 

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

at an a rb i t ra ry array of p roper t i es , but at an array of constructs 

which r e f l e c t an underlying scheme that i s i t s e l f s e n s i b l e , and 

which has been derived from the real world by a process of s o l i d 

research. This framework serves to provide explanatory power by 

indicat ing how in general ( that i s , in most such organizations) 

various aspects of functioning should re la te to one another. 

Without t h i s , the problem becomes an assessment based upon a 

somewhat haphazard co l lec t ion of readings. 

(3) Precedence - both i t s name and i t s role imply that diagnosis 

precede and, in part a t l e a s t , determine which p a r t i c u l a r t reat 

ment from an array of possib le treatments should.be used in the 

s i tua t ion at hand. 

(4) Orientation - diagnosis implies an or ientat ion on the part of 

the consultant pr imari ly toward the c l i e n t system's well-being 

rather than simply toward his own. 

(5) D i f fe ren t ia l - diagnosis implies a d i f f e r e n t i a l , that i s , that 

there are d i f fe rent states of nature which the employed a s s e s s 

ment techniques d ist inguish from one another, and which 

ult imately have d i f fe rent act ion impl icat ions. 

By way of con t ras t , there are several things that a diagnosis should 

not be. I t should not be a simple benchmark against which to measure 

progress. Used in th is way, diagnosis would amount to l i t t l e more than 

http://should.be
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an eva luat ion , s ince i t would carry the impl icat ion that treatment i s 
determined on some bas is other than system assessment. Despite th is f a c t , 
there would appear to be, at l e a s t , some instances in which prac t i t ioners 
welcome measurement, not for the treatment guidance which i t provides, but 
simply to provide p o s s i b i l i t i e s for "proof p o s i t i v e . " 

S i m i l a r l y , a diagnosis should not be merely a "map of p i t f a l l s " which 

permit the consultant to do what he always does anyway, but with minimum 

r i s k to himself and others. Using i t as a map of p i t f a l l s means that i t s 

ro le in determining treatment i s denied i t . This use biases as w e l l , to 

some extent a t l e a s t , against an or ientat ion toward the c l i e n t system's 

wel l -be ing f i r s t and foremost, and even perhaps negates a b i t the d i f f e r 

e n t i a l character^which i s so necessary fo r e f f e c t i v e guidance of the 

treatment process. 

F i n a l l y , d i f f e r e n t i a l diagnosis i s not simply a matter of var ie ty 

among consultants. Occasional ly wr i te rs and p rac t i t ioners c i t e the var ie ty 

of things done by d i f f e ren t consul tants , or change agents, as evidence fo r 

the e c l e c t i c i s m present in the f i e l d , and i n f e r from th is that treatments 

are indeed d i f f e r e n t i a l l y se lec ted on a d iagnost ic b a s i s . Levinson, in 

the a r t i c l e previously c i t e d , cor rec t ly describes the misleading nature of 

such a representat ion. The fac t that d i f f e ren t consultants employ 

d i f f e r e n t techniques says nothing about the extent to which any one of 

them s e l e c t s , from among a wide array of quite d i f f e r e n t treatments, the 

one which he w i l l in f a c t use in a s p e c i f i c instance upon the basis of a 

s o l i d diagnosis of that system's own funct ioning. The e c l e c t i c i s m , in 

other words, 1s not a matter of simple var ie ty in methods and pract ices 

among consul tants , each of whom may wel l be highly cons is tent in what he 

does from one s i tua t ion to the next. 
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We thus ar r ive at a view that s o l i d , rigorous d iagnos is , d i f f e r 
e n t i a l in charac ter , comprehensive against a theoret ica l framework, i s an 
e s s e n t i a l step in determining which treatment to use for purposes of 
enhancing a p a r t i c u l a r c l i e n t system's we l l -be ing . I t i s not a simple 
benchmark; i t i s not merely a map of p i t - f a l l s ; nor i s i t a matter simply 
of pointing to the pract ice d i f ferences among consul tants . I t s usefulness 
depends upon the care which has been used in doing i t , and i t i s to this 
issue that we now turn our at tent ion. 

Co l lec t ing Diagnostic Data 

Although an i n f i n i t e number of data co l lec t ion methods may be poss

i b l e , gener ica l ly they would appear to f a l l into a quite l imited number of 

categor ies . Each has i t s strengths and i t s weaknesses, and across the lo t 

cut a number of potent ia l ly d i f f i c u l t i s s u e s . In th is sect ion we w i l l 

f i r s t examine the various methods and then look at issues and problems 

which re la te to them. 

Methods 

The methods of co l l ec t ing diagnost ic data f a l l b a s i c a l l y into 

two general c l a s s i f i c a t i o n s : (a) those which re ly upon the 

d iagnost ic ian 's co l lec t ing the perceptions of o thers , and (b) those 

which re ly upon the d iagnost ic ian 's own more or l ess d i r e c t 

percept ions. Within the f i r s t of these two categories ( c o l l e c t i n g 

the perceptions of others) two pr inc ipa l methods have widespread 

currency - the interview and the quest ionnaire . These two are not 

as d i f f e ren t in theory as they may appear to be in p rac t i ce . In 

the in terv iew, one human being poses to others in verbal form a 
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s e r i e s of questions and records t h e i r responses. In form, then, i t 

r e l i e s upon a human in terv iewer , and the questions are l i k e l y to be 

r e l a t i v e l y open-ended ( that i s , c a l l i n g for an expressed view which 

i s recorded as nearly as possib le in the respondent's own words). 

Interviews may be r e l a t i v e l y unstructured, in the sense that the 

questions may be highly general ones whose purpose i s to t r igger a 

response recorded verbatim in the respondents own words, or a 

r e l a t i v e l y s t ructured s e t of questions and probes targeted toward 

s p e c i f i c pieces of Information. The interviewer may, in f a c t , 

serve the function In highly st ructured interviews of simply read

ing a questionnaire to the respondent and making h is checkmarks for 

him. Included within the general b a i l i w i c k of the interview for 

diagnost ic purposes we would include group process meetings. One 

example of th is i s c i ted by Delbecq and Van de Ven (1971). In the 

p a r t i c u l a r instance which they d e s c r i b e , a number of members of a 

c l i e n t system were brought together for a meeting to d iscuss t h e i r 

indiv idual and common problems. The process employed was highly 

s t r u c t u r e d , with r e l a t i v e l y pre-programmed sequences of post ing , 

d iges t ion , a n a l y s i s , decis ion making, and the l i k e . The substance 

of the d iagnos is , however, was provided by the par t ic ipants and 

was generated from t h e i r d iscussions i n the phased meetings. 

Another example, c l o s e r to the Navy's operat ions, i s the Command Action 

Planning Seminar (CAPS). Somewhat d i f f e ren t from th is might be the group 

interview where a s e r i e s of quest ions , s t ructured or unstructured, are 

posed by an interviewer to a group of people, and t h e i r co l l ec ted 

responses, or perhaps t h e i r various indiv idual responses, are noted. 
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The paper-and-penci1 questionnaire i s a second of the " indi rect" 

methods. In th is i n s t a n c e , the questions are highly s t ruc tu red , 

spec i f i ed in advance, duplicated or printed in booklet form, and 

ord inar i ly designed to permit la rge ly closed-end responses. Normally, 

the permitted responses take the form of mul t ip le-choice categories 

using some form of L i k e r t s c a l e . An a l te rna t ive to this procedure, 

proposed in the l i t e r a t u r e by Jenks (1970), i s a Q-sort in which a 

number of statements are sorted by the respondent to an order 

corresponding to , for example, t h e i r descript ion of him, the i r 

descr ipt ion of his superv isor , of the organizat ion , of some part of 

i t s processes , or of h is fel low employees. 

The methods which rely upon the perceptions of the data 

c o l l e c t o r himself encompass both observation and records r e t r i e v a l , 

the l a t t e r perhaps a marginal member of th is category. Observa

tion may take the form of d i rec t reading, or of i n d i r e c t inference. 

Di rect readings may be person-mediated; for example, an individual 

observer notes the a c t i v i t i e s , behavior , or react ions of members 

of the c l i e n t system during a p a r t i c u l a r period of time. The 

resu l t ing data are subsequently used in d iagnosis . In somewhat 

d i f f e ren t form, observations may be instrument-mediated a s , for 

example, when audio or video tapes are made of behavior or reaction 

segments in the c l i e n t system, and these tapes are then submitted 

to a diagnost ic a n a l y s i s . 

In a l l of these d i r e c t observation i n s t a n c e s , the purpose is 

to assess the functioning of the system by a procedure which records 

the contents of that functioning. Somewhat d i f f e ren t from this is 
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i n d i r e c t in fe rence , a lso based upon observat ion, which assumes some 
of the c h a r a c t e r i s t i c s of pro jec t ive techniques. In such an i n s t a n c e , 
the observer would record , not the substance of what was s a i d or done, 
but the expressions used to say i t or the manner in which i t was done. 
He might then i n f e r various functional c h a r a c t e r i s t i c s , not from the 
d i r e c t observation of the i r presence or absence, but from the words, 
terms, and manners by which the material had been r e l a t e d . For 
example, non-verbal cues , f a c i a l express ions , or posture during the 
in terv iew, might be noted, whether the interviewee at t r ibuted 
problems to himself or others (perhaps regardless of t h e i r content ) , 
or blames factors outside the system might be seen as ind icat ing his 
defensiveness. The extent to which the interviewee uses evaluat ive 
or emotion-laden terms might be noted and seen as i n d i c a t i v e of one 
or another functional s t a t e . The respondent's degree of consistency 
might be taken into account, and the l i k e . Although the questions 
asked by the interviewer might be i d e n t i c a l to questions asked in a 
d i r e c t reading s i t u a t i o n , the material recorded would be fa r 
d i f f e r e n t and would r e f l e c t more the respondent's manner of answer
ing than the substance of his answer, ( c f . , A l d e r f e r , 1968) 

F i n a l l y , diagnost ic material may be re t r ieved d i r e c t l y from the 

operating records of the organization i t s e l f . Although most organi

zations do not maintain updated f i l e s of information d i r e c t l y 

concerned with the behavior of members and organizat ional processes 

such a s , decision-making, motivat ion, and the l i k e , in many instances 

mater ial appropriate to a diagnosis of these aspects of system 

functioning may be obtained from memoranda, pol icy statements, and 



17 

the accounting and control records maintained by the organizat ion. 

Although the material entered into such records has been, at one 

stage or another, perceived by a person other than the d iagnost ic ian , 

we c l a s s them here in the d i rec t perception category because they 

comprise, in most i n s t a n c e s , fundamental operating data which are 

then d i rec t l y perceived by the diagnost ic ian in the diagnost ic process. 

Although a number of var iat ions on these methods may e x i s t — i n 

f a c t , the number may be i n f i n i t e — t h e r e would appear to be at l e a s t 

reasonable ground for concluding that they may be categorized into 

one or another of these general c l a s s i f i c a t i o n s . S t i l l , the goodness 

of the methods i s af fected by a number of considerations not d i rec t ly 

d i s c e r n i b l e from a consideration of the methods themselves, and i t i s 

to these issues that our attention now turns . 

Issues and Problems 

Cost and Complexity 

In genera l , observational techniques are the most c o s t l y , 

followed by in te rv iews , with questionnaires the l e a s t cost ly 

of the proposed techniques (records r e t r i e v a l i s omitted from 

th is comparison because the cost issues are determined in this 

instance largely by the issue of a c c e s s i b i l i t y to which we 

w i l l turn our attention s h o r t l y ) . Cost i s , in this comparison, 

rather d i rec t ly determined by the amount of "chaff" which must 

be s o r t e d , covered, or s i f t e d through to obtain a given amount 

of useable, re levant mater ia l . Since observation focuses i t s 

attention necessar i l y upon events as they occur , a l l events , 
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both those relevant and those i r r e l e v a n t , must be observed, 
although the l a t t e r may be discarded. The in te rv iew, on the 
other hand, focuses attention upon germane i s s u e s , at l e a s t to 
some extent , and, hopefully by that p rocess , el iminates much 
of the extraneous m a t e r i a l , recording instead the useable and 
re levant . I t 1s s t i l l more cost ly than the quest ionnai re , 
however, because for each word spoken, another person must 
consume time in the l i s t e n i n g . The quest ionnai re , s ince i t 
does, not require a one-to-one human re la t ionsh ip for i t s 
completion, and s ince i t p respec i f ies the material to be 
co l lec ted rather c l o s e l y , i s ce r ta in ly the l e a s t cost ly of 
the three. 

Tra in ing and S k i l l Required 

Diagnostic data are only as useful as they are r e l i a b l e 

and v a l i d , and the obtaining of r e l i a b l e , v a l i d data hinges 

largely upon the t ra in ing and s k i l l brought to bear in the 

co l lec t ion process. When observational methods are employed, 

the observers must obviously be highly s k i l l e d and t ra ined. 

I f they observe the functioning s i tua t ion d i r e c t l y , they must 

know how to record t h e i r observat ions, know the appropriate 

amount of de ta i l to r e g i s t e r , and know how to d is t inguish one 

event sequence from the next , that i s , how to know when one 

a c t i v i t y has stopped and another has begun. They must know 

both how not to be d is t rac ted from relevant ongoing a c t i v i t y 

by peripheral s t i m u l i , and at the same time, know which 
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peripheral s t imul i are in fact relevant to the process they are 

supposedly observing and which they wish to record. When the 

observation i s instrument-mediated, an addit ional ent i re array 

of technical d i f f i c u l t i e s are encountered which the subsequent 

observer-user must know how to handle and so lve . Needless to 

s a y , i n d i r e c t in ference- - the use of semi-project ive t e c h n i q u e s -

requires a high degree of competence and an extensiye background 

1n the project ion process i t s e l f . 

Since the observer, in addit ion to a l l of these d i f f i c u l t i e s , 

i s o rd inar i ly an outs ider , unfamil iar with the h is tory of the unit 

whose functioning he i s observing, unaware of the double, hidden, 

and mutually understood meanings of p a r t i c u l a r phrases, behaviors, 

ac t ions , and cues, i t i s l i k e l y that his readings w i l l be l e s s 

r e l i a b l e and less v a l i d than those which would be provided by 

fami l i a r " i n s i d e r s . " By standardiz ing the st imul i in the form of 

the questions posed to the interviewee, and by relying upon the 

interviewee's perceptions and interpretat ions of ongoing function

ing , the face- to - face interview removes, a t l e a s t a par t , i f not 

most, of the pr inc ipa l sources of u n r e l i a b i l i t y . To do t h i s , 

however, requires care fu l ly t ra ined interv iewers . I t i s not 

simply a matter of any person, with a reasonable degree of 

i n t e l l i g e n c e , t rave l ing through the organization asking questions 

and noting responses. The problem of interviewer b i a s , as wel l 

as of interviewer- induced response b i a s , i s simply too great for 

that . Ye t , in many i n s t a n c e s , O.D. practioners re ly upon infor 

mal interviewing as a source of diagnostic data obl ivious to the 
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pftr-faTllS". The' questionnaire-, posing- as it- does the same ques
tion! in the same form to a l l ' respondents and re ly ing upon t h e i r 
f a m i l i a r i t y over a period of time with events- in the organizat ion , 
goes the greatest d is tance , in our judgment, toward resolving the 
problems of r e l i a b i l i t y and v a l i d i t y . 

S t i l l , what each of these methods contributes in r e l i a b i l i t y 

and v a l i d i t y , i t to some extent loses in f l e x i b i l i t y . C l e a r l y , 

s ince l i t t l e i f anything is . prest ructured , observation permits 

the greatest degree of f l e x i b i l i t y in accounting for unique events 

in the s e t t i n g . The interv iew, i f i t uses optional probe ques

t i o n s , may take at l e a s t some account of t h i s . The st ructured 

questionnaire permits l i t t l e , i f any, of t h i s , and i t s usefulness 

and v a l i d i t y in the la rger sense re ly upon the care and compre

hensiveness which went into i t s construct ion at the outset . 

Administering quest ionnaires , of course, requires some t ra in ing 

and acquired s k i l l . In genera l , however, the degree of t ra in ing 

and s k i l l required for questionnaire administration i s l e s s than 

that required for interviewing or observat ion. However, i t should 

be noted that the amount of t ra in ing and s k i l l going into quest ion

naire construction i s f u l l y as great as the s k i l l required in the 

other two methods. The di f ference i s tha t , in the case of the 

quest ionnaire , th is has been done "once for a l l . " I t need not be 

repeated in each data co l lec t ion ins tance , provided that a common 

or standard instrument i s used. 



21 

The Problem of N 

A diagnosis i s as good as the data upon which i t i s based. 

To be adequate the data must therefore r e f l e c t a f a i r l y large 

number of s p e c i f i c instances of each s i t u a t i o n . In the case of 

the quest ionnaire , and to a l e s s e r degree the interv iew, the 

data c o l l e c t o r (the questionnaire i t s e l f , or the interviewer) 

asks the respondent to summarize, in formulating his response, 

some appropriate number of occasions in which a pa r t i cu la r type 

of a c t i v i t y has t ransp i red . In the observational ins tance , 

however, the number of instances of a p a r t i c u l a r functional 

property which may be taken into account are those which have 

occurred during the time-frame of the observation. This i s 

d i rec t l y a function of the method i t s e l f , and means that a much 

longer, and therefore more c o s t l y , period of information record

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

i o r a l " c a s e s . " 

The Sampling of Events 

Diagnostic data to be accurate must const i tute a representa^ 

t i v e sample of the universe of behaviors or functional s ta tes 

which they are drawn to r e f l e c t . In the case of observational 

methods, the sample which occurs may r e f l e c t too l imi ted a time 

period to make th is p o s s i b l e , or the existence of the observer 

(the human being doing the observing or the instrument) may well 

i t s e l f d i s t o r t the events which i t i s intended to monitor. The 

methods which rely upon the perceptions of the respondents 
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themselves rely for the representativeness of t h e i r sampling 

upon the respondent's memory and w i l l ingness to encompass a 

s u f f i c i e n t l y broad range. In any s p e c i f i c instance d is tor t ions 

may occur. Nevertheless, the array of events which may at l e a s t 

potent ia l ly be taken into account would seem to be la rger than 

in the case of observat ion. S t i l l i t should be kept in mind 

that the demeanor of the in terv iewer , or the wording of the 

questionnaire i tems, as wel l as the content encompassed in phras

ing the items or quest ions , may wel l serve to distort the sample. 

A c c e s s i b i l i t y Problems 

A l l methods s u f f e r to some extent from a c c e s s i b i l i t y 

problems. Not a l l p a r t i c i p a n t s , nor a l l s i t u a t i o n s , may lend 

themselves to observat ion. Calendars and time schedules may 

make i t d i f f i c u l t to interview a l l the necessary members, and 

potential respondents may absent themselves from questionnaire 

administration group s e s s i o n s , or neglect to return d is t r ibu ted 

or mail -out quest ionnai res . A c c e s s i b i l i t y becomes the l a r g e s t 

i s s u e , however, in re la t ion to operating records s ince in these 

i n s t a n c e s , one i s o rd inar i l y re ly ing for h is information upon 

records and record keeping systems which were se t up with other 

purposes than diagnosis in mind. Records may not e x i s t , they 

may be tabulated or compiled in other forms, or they may in fact 

be considered conf ident ia l and denied to the d iagnost ic ian . 
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Time Lag as a Problem 

Organizations are dynamic e n t i t i e s , and events move across 

them in time, creating waves p r r ipple e f fec ts in which a 

s e r i e s of events at one time i n one part of the system cause 

other events at other points i n time in the same or other parts 

of the system. Thus, there 1s an issue to the extent that the 

data co l lec t ion method used may not permit aggregation 1n the 

respondent's mind which i s based upon h is knowing prec ise ly what 

the co l lec ted data are Intended to represent. Today's events 

which are being observed, for example, may be the outcome of 

other events long s ince past . Operating records may r e f l e c t 

functional s ta tes which ex is ted several years previously but 

which no longer remain. Solving th is problem requires that the 

diagnostician not only know the nature of the constructs which 

he i s measuring and t h e i r place in an appropriate cause-ef fect 

sequence, but a lso that he understand the re la t ionsh ip between 

the s p e c i f i c questions posed or items sought and that theoret i 

cal framework. Lacking these , he runs considerable r i s k of 

misreading the s i t u a t i o n . 

Analyzing and Integrating Diagnostic Data 

Diagnostic data , once c o l l e c t e d , are useless unless submitted to an 

a n a l y t i c , synthet ic process which integrates those data into an interpreted, 

coherent form. The methods, i s s u e s , and problems of th is aspect of 

diagnosis are fu l l y as important as the co l lec t ion i t s e l f . 
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Methods 

Both q u a n t i t a t i v e , and non-quantitat ive methods have currency 

in ex is t ing p r a c t i c e . Non-quantitative methods include narrat ive 

summaries of verbal material prepared in some form by the d iagnost i 

cian or consultant and phrased in his own words or those of the 

respondents, par t ic ipant group der ivat ion sess ions i n which the 

material i s viewed, reviewed, r e v i s e d , and analyzed by the p a r t i c i 

pants and a conclusion or in terpreta t ion generated by them, and the 

(expert) s t a f f conference 1n which a group of p r o f e s s i o n a l s , perhaps 

d i f f e r ing in t h e i r backgrounds, review the same or substant ive ly 

somewhat d i f fe rent portions of the data and pool through a d iscussion 

procedure t h e i r conclusions to a general and meaningful reading. 

By nature, these non-quantitat ive methods are largely d e s c r i p t i v e ; 

although some use may be made of quant i ta t ive m a t e r i a l , the emphasis 

i s instead upon the narrat ive d e s c r i p t i o n . 

Quanti tat ive methods, on the other hand, require that the data 

o r i g i n a l l y co l lec ted be converted to numerical s c a l e s , e i ther through 

d i r e c t conversion ( for example, by key punching or by an opt ica l 

scanning scor ing process) or by the content ana lys is of verbal mater ia l . 

In the l a t t e r c a s e , t ra ined content analysts read or l i s t e n to the 

or ig ina l material and score each segment in terms of preestab! ished 

codes. 

Issues and Problems 

Time-sampling, Time-frame Problem 

Time enters in the i n t e r p r e t a t i o n , as i t did in the c o l l e c 

t i o n , as a potent ia l ly confounding i s s u e . Great care must be 
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taken in the ana lys is and in terpreta t ion of diagnost ic data to 

be cer ta in that events are cor rec t ly at t r ibuted in the cause-

e f f e c t sequence in terms of the time sample during which they 

were c o l l e c t e d , or which was taken into account by the respondent 

i n formulating his answers, as wel l as the h i s t o r i c a l time-frame 

which each functional reading represents . Lacking t h i s , the 

p ic ture which resu l ts may be a car icature rather than a reasonable 

l i k e n e s s , and the t a i l may a l l too often be interpreted as 

wagging the dog. No handy rule-of-thumb i s possible in handling 

th is problem. I t requires instead substant ia l background and 

technical expert ise in the area of organizat ional data c o l l e c t i o n . 

S t i l l , in par t the problem may be solved by pre-programming the 

steps and re ly ing upon computerized processes designed by those 

persons who do have the necessary exper t i se . 

Exper t ise Versus Involvement 

Persons are known to be more motivated by processes in 

which they are involved. At the same t ime, diagnosis of an 

organization and i t s funct ional s ta te i s a complex s k i l l . To 

some extent , there fore , the a n a l y t i c , in te rpre t ive aspects of 

diagnosis pose a dilemma between a necessi ty for bringing to 

bear the expert ise of the technica l ly t ra ined without s a c r i f i c 

ing the motivated involvement of the par t ic ipants themselves. 

I t i s a tightrope which requires a careful t read. Most e s p e c i a l l y , 

1t requires that the exper t ise requis i te for the process not be 

del ivered in a fashion which antagonizes, becomes overbearing, 
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or appears to denigrate the p a r t i c i p a n t s , t h e i r knowledge, and 

t h e i r importance. 

The Confounding Problem - Horseback Revisions 

Even the most accurate diagnosis may s u f f e r from mtd-stream 

or horseback rev is ions made by the consultant as he approaches 

i t s use. B a s i c a l l y , any data c o l l e c t i o n and ana lys is method 

t reats with some degree of care and accuracy a por t ion , but not 

a l l , of the behaviors , events , and issues in the l i f e space of 

the c l i e n t system. Some portion i s unique to that system, or to 

any group within i t , or w i l l have been excluded from the array 

of information categories designed in the d iagnost ic process at 

i t s incept ion. As the consultant approaches a p a r t i c u l a r unit 

or group of the c l i e n t system, he w i l l necessar i l y see other 

aspects of what he fee ls are i t s functioning not represented in 

the diagnosis which he has in hand. Since he i s dealing with a 

real c l i e n t , in a real world s i t u a t i o n , the temptation i s wel l 

nigh i r r e s i s t a b l e to rev ise the diagnosis on the bas is of h is 

current observation. Y e t , he i s one observer observing at best 

a l imited and time-bound behavior sample. To the extent that 

he makes such rev is ions he, there fore , very l i k e l y reduces both 

the r e l i a b i l i t y and the v a l i d i t y of the diagnosis with which he 

works. Said otherwise, he approaches each group, or each s e t 

t i n g , as a unique instance with l i v e people and real problems. 

Yet in many ways the diagnosis and treatment problem in organi

zat ional development i s a "large N" problem. Were he to work 
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on the basis of the diagnost ic data provided to him and that 

a lone, given that i t i s r e l i a b l e and v a l i d , he would, across a 

large number of c a s e s , succeed in a high portion (assuming that 

the diagnost ic and prescr ip t ion processes are themselves high 

in q u a l i t y , r e l i a b l e , and v a l i d ) . Yet he does not ord inar i ly 

approach h is role with that degree of object ive detachment, and 

each time that he y i e l d s to the temptation to rev ise on the 

basis of "current r e a l i t y " he submits himself to a s i tua t ion in 

which h i s action steps are based on less than acceptably re l i ab le 

and v a l i d data. 

Multiple Methods and Redundancy 

A persuasive case i s made in the l i t e r a t u r e for the use of 

mult iple data co l lec t ion and interpretat ion methods in the 

d iagnosis . To the extent that questionnaire data may be supple

mented by interview and even observational data and the same 

r e a l i t y d iscerned, one may have a greater degree of confidence 

in the diagnosis that r e s u l t s . T h i s , of course, increases the 

c o s t , but i t may in many i n s t a n c e s , i f not most, be judged worth 

the investment. 

Norms and Their Relevance 

Diagnostic data , whether quant i tat ive or n a r r a t i v e , are at 

best descr ip t ive unt i l they are compared to a standard. The 

standard, of course, may be the wording of the response cate

gories of the or ig ina l items. More u s e f u l , perhaps, i s the use 

of norms in which the behavior or responses, typ ica l of a group 
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or person l i ke that being diagnosed, are es tab l ished as a 

comparison standard. Lacking norms, one runs a real r i s k of 

c l a s s i f y i n g as "good" behavior which, in f a c t , i s l ess than 

acceptable, and c l a s s i f y i n g as "bad" behavior which i s r e a l l y 

not so . In a l l instances in which norms are used, however, one 

should r e c a l l that the norm i s , a t b e s t , a descr ip t ion of the 

typ ica l behavior of a person or group l i k e that current ly being 

diagnosed; i t does not n e c e s s a r i l y r e f l e c t an idea l—nor perhaps 

even a d e s i r a b l e — s t a t e . 

Presenting Diagnostic Data 

Diagnostic data obtain t h e i r usefulness when they are presented to 

persons with c r i t i c a l ro les in the treatment or development process. 

In some i n s t a n c e s , d iagnost ic data are digested only by the consultant or 

change agent himself and represent only his notes to h imse l f , perhaps on 

tape, perhaps in memo form, perhaps simply retained in his memory. More 

often than not , however, presentation of the diagnost ic data i s made 

throughout the c l i e n t system with which subsequent work i s to be done. 

In such i n s t a n c e s , the diagnost ic data may be presented in wr i t ten form 

( that i s , in the form of a diagnost ic report or "workup"), o ra l l y ( that 

i s , ta lked through with the c l i e n t system or i t s key members), or by some 

combination of multi-media methods, perhaps a narrated report accompanied 

by a wr i t ten summary, graphic d i s p l a y s , and the l i k e . A number of issues 

a r i s e in such i n s t a n c e s , many of them sub jec t to subs tan t ia l disagreement 

among p r a c t i t i o n e r s . 
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Amount of Interpretat ion Provided 

For some p r a c t i t i o n e r s , in terpretat ion provided by a consultant 

or diagnost ic expert i s f e l t best kept to a minimum. Again, as in 

the a n a l y t i c p rocess , the supposit ion i s that c l i e n t motivation 

toward construct ive change is greater when c l i e n t par t ic ipat ion in 

the in te rpre ta t ive process i s maximal. In such i n s t a n c e s , diagnoses 

would tend- to be presented as "bare fac ts" in perhaps tabular or 

graphic form or in simple anecdotal or descr ip t ive terms. For o thers , 

however, in terpretat ion drawing upon the best ava i lab le s k i l l s of 

d iagnost ic ian , s c i e n t i s t , and p r a c t i t i o n e r , i s owed to the c l i e n t 

system. 

Complexity Versus S impl ic i ty 

Whatever the degree of in terpreta t ion provided, there would 

appear to be reasonable agreement that the diagnosis in i t s presenta

tion to the c l i e n t system must be kept simple enough to be readi ly 

understood by i t s members. Far from representing a patronizing 

s tance , th is represents a sens ib le commitment to minimize or , i f 

possib le e l iminate , professional j a rgon , to avoid ambiguous wording, 

and to make the in terpre t ive points which are presented as s imple , 

c l e a r , and straightforward as poss ib le . 

Transduction 

Throughout th is process the consultant i s a tranducer, that i s , 

an information l ink between a body of knowledge and a user system. 

I t i s his task to convert the information which comes as i t does from 
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outside of the organizat ion 's immediate repertoire to a form in 

which i t can be f ree ly c i rcu la ted and digested ins ide the organiza

t ion . This requires a r e l a t i v e l y act ive stance on the consul tant 's 

p a r t , y e t not one which i s overbearing, pretent ious, , or oppressive. 

Process s k i l l s are requ i red , but more than process s k i l l i s necessary . 

Substance in the form of the diagnosis i s entering the organization 

as a s o c i a l system, and to the consultant f a l l s the task of being 

cer ta in that that entering information i s put to construct ive u s e s , 

and that maximal benef i t i s gained from i t . 

Breadth and Geographical Dispersion 

When the organization i s geographical ly widely d ispersed more 

use n e c e s s a r i l y must be made of wr i t ten presentat ion forms. In such 

i n s t a n c e s , some use may be made of verbal presentations ca re fu l l y 

spotted in key l o c a t i o n s , but i t i s to the wr i t ten word, i t s c l a r i t y 

and e f f i c i e n c y that greatest re l iance f a l l s . 

Speed 

i 

A diagnosis which consumes months in the construct ion may be 

e legant , y e t u s e l e s s , s i n c e much hinges upon the currency of the 

diagnosed s i t u a t i o n . In genera l , the f a s t e r the diagnosis can be 

returned, the more re levant and urgent i t w i l l be to the c l i e n t 

system and to i t s e f fo r ts to improve. No de f in i te turnaround time 

guidel ines can be g iven, and the time w i l l n e c e s s a r i l y be longer fo r 

more complex systems, y e t a period of a few weeks seems the maximum 

duration that may be sa fe ly allowed in most organizat ions. 
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Summary of the F ie ld 

In the pages thus fa r we have reviewed the problem of diagnosis in 

genera l , the methods of c o l l e c t i n g data, the methods of analyzing and 

integrat ing diagnostic data , and the methods of presenting the data so 

analyzed and interpreted back to the c l i e n t system. To re i t e ra te what 

has been s ta ted thus f a r , a diagnosis requires a comprehensive ana lys is 

of the current state of the system, an ana lys is which precedes, and in 

part determines, a treatment from a possible array of treatments. I t 

must be d i f f e r e n t i a l , 1t must be oriented pr imar i ly toward the c l i e n t 

system's we l l -be ing , and i t ought not be a simple benchmark, a map of 

p i t f a l l s for the change agent or consul tant , nor a simple earmarking of 

the s t y l e di f ferences among ex is t ing consul tants . Data may be col lected 

by in te rv iew, quest ionnaire , observat ion, or from the operating records 

of the organization i t s e l f . The data , once c o l l e c t e d , may be analyzed 

quant i ta t ive ly or summarized in non-quantitat ive descr ip t ive form. 

The p ic ture which emerges may be presented in w r i t i n g , a method which is 

e s p e c i a l l y useful for subsequent re t r i eva l and for c i rcu la t ion to 

geographically dispersed l o c a t i o n s ; or i t may be presented o r a l l y , or by 

some combination of methods. Throughout, however, the diagnost ic ian and 

his consultant counterpart have the r e s p o n s i b i l i t y for bringing into the 

organization and i t s operating s i tua t ion an adequately in terpre ted , 

r e l i a b l e , v a l i d , body of data which in re la t ion to known pr inc ip les of 

management d i f f e r e n t i a l l y assess the current s ta tes of organizational 

funct ioning. I t i s this p r o f e s s i o n a l , d i f f e r e n t i a l , ana ly t i c procedure 

which const i tutes a genuine diagnosis and which unfortunately i s a l l too 

seldom provided in the organizat ional development world. In the present 
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i n s t a n c e , we have undertaken to bull'd a system-to provide ah accurate 

d i f f e r e n t i a l diagnosis for "organizations and thet r component subsystems. 

As s u c h , i t r e l i e s heavi ly upon the computer, analyses -oata from pap'er-

and-pencil questionnaires in re la t ion to stored data from the operating 

records of organizat ions, and hopefully provides data with considerable 

speed at an acceptable level of accuracy-and detai l - . In the remainder 

of the report we w i l l describe 'the background, 'the "general scheme and 

the procedures for this d iagnost ic system. 



TOWARD A COMPUTERIZED DIAGNOSTIC REPORT GENERATOR 

The computerized diagnost ic procedure proposed in the remainder of 

t h i s report attempts to f u l l f i l l the requirements stated at the outset . 

I t i s reasonably comprehensive, in that i t assesses the total functional 

s ta te of the organization insofar as our research has i d e n t i f i e d the 

propert ies of that functional s ta te . Furthermore, i t i s s u f f i c i e n t l y 

f l e x i b l e to permit the addi t ion, removal, or subst i tut ion of component 

c h a r a c t e r i s t i c s and t h e i r measures. Used with the Navy Human Resource 

Management Survey, with our own Survey of Organizat ions, or with s i m i l a r 

and der ivat ive instruments, i t r e f l e c t s an explanatory scheme ( i . e . , a 

se t of management p r i n c i p l e s ) that has emerged from years of rigorous 

research . 

I t assumes, as we feel a good diagnost ic procedure should, that i t s 

output w i l l precede and help determine d i f fe rent treatments selected to 

f i t the s ta tes of functioning that i t descr ibes . F i n a l l y , i t has been 

constructed with the thought in mind that the purpose in the end i s the 

c l i e n t system's (not the d i a g n o s t i c i a n ' s , not the consu l tan t ' s ) greater 

we l l -be ing . 

I t further assumes that data have been col lected from a l l , or at 

l e a s t a generous representat ive sample, of the members of the c l i e n t 

organizat ion, and i s designed with the paper-and-penci1 questionnaire in 

mind as i t s data source. I t r e l i e s extensively upon norms (that i s , 

stored measures typ ica l of various kinds of c l i e n t groups). 

33 
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The procedure to be described draws heavi ly upon a- design f i r s t 

formulated in general terms more than f i v e years ago by members of the 

Organizational Development Research Program s t a f f . The broader design 

was given by us the acronym "CANOPUS*,,11, standing, for Computerized 

Analys is of Organizational Problems in User Systems, and was viewed as 

containing both computerized diagnost ic and computerized p rescr ip t i ve 

elements. While the elements were thus iden t i f i ed r e l a t i v e l y ear ly in 

the h is tory of the research Program, the need was not recognized as 

urgent unt i l organizat ional e f fo r ts on a massive s c a l e emerged as a 

real and present fac t in the Navy's human resource and1 manpower programs. 

Because diagnost ic capab i l i ty was a c l e a r need of the Human Goals e f f o r t , 

i t was judged most appropriate to propose that the d iagnost ic elements 

be developed under a contract c lose ly t ied thereto. The p rescr ip t i ve 

elements, on the other hand, appeared to us to involve applied research 

i n the manpower a r e a , as well as development, and were therefore 

proposed for funding under the Manpower R & D program. Both were approved 

fo r i n i t i a l work. Each makes greatest sense in combination with the 

other. Yet i t should be c l e a r l y understood that the contract under 

which th is p a r t i c u l a r report i s prepared i s that which funds the 

d iagnos t ic -descr ip t i ve segments of the overa l l system. 

* 
Origin of the acronym: Canopus has mult iple re fe ren ts . In c e l e s t i a l 
terms, i t i s one of the br ightest s t a r s , found in the Corina (keel ) 
portion of the conste l la t ion Argo (Oason's s h i p ) . In ancient mythology, 
Argo could utter prophecies because i t contained a piece of wood from 
the sacred oak t ree . Conopus was a lso the p i l o t of Menelaus, and the 
c i t y in Egypt where he was buried assumed his name. This c i t y was 
famous for i t s representation of O s i r i s in the form of a vessel or j a r , 
containing the v i t a l organs of the human system. 
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CANOPUS - I ts Design and Functions 

A functional layout of the CANOPUS Procedure, as i t should ult imately 

develop, i s presented in Figure 2. As th is chart ind ica tes , the en t i re 

sequence may be viewed as containing descr ip t ive functions (those opera

t ions whose purpose 1s to generate summary s t a t i s t i c s concerning ex is t ing 

condit ions)-and ana ly t ic functions (those operations whose purpose i s to 

determine the reasons fo r , and recommended action steps to ameliorate, 

ex is t ing condi t ions) . The components within these two broad funct ions, 

plus input , s torage, and text -wr i t ing funct ions , form the basic steps of 

the procedure. Each i s spe l led out in somewhat greater detai l in the 

paragraphs below: 

INPUT - The input to the procedure are records containing the mean 

item and index scores of ind iv idua ls in integral work groups 

in the organizat ion. (A work group i s defined as a l l 

persons who report immediately to a par t i cu la r superv isor . ) 

CALCULATOR - Survey scores are r e l a t i v e l y useless number sets unt i l 

some comparison i s made to a standard. Many such comparison 

standards are poss ib le . Scores might, for example, be 

compared to the or ig inal wording of the response a l t e r n a t i v e s . 

I f 75 per cent of the members of a group provide a "5" response 

and th is a l te rnat ive was worded "very s a t i s f i e d , " i t conveys 

at l eas t l imited meaning. However, i f most groups d isplay 

100 per cent in th is "5" category and the group at hand does 

not, i t means something quite d i f fe rent from what would be 

meant by comparison to a standard in which most groups show 

only 25 per cent as "very s a t i s f i e d . " Another approach 
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would be to compare each group to the average of a l l groups 

in the p a r t i c u l a r organization surveyed. This a lso should 

be dismissed for some of the same reasons: no matter how 

exce l len t or atrocious the ship or shore s t a t i o n ' s record , 

h a l f of the groups w i l l be shown as comparatively "good" 

and h a l f comparatively "bad." In the CANOPUS procedure we 

have opted for comparison to national ( e . g . , Navy-wide) 

norms representing a population of groups l i k e the one in 

question (same l e v e l , same type of unit or funct ion) . 

The CALCULATOR component takes the group's mean score and 

converts i t to a percent i le score in the appropriate 

normative d i s t r i b u t i o n . 

PRIORITIZER - The percent i le score i s but one indicator of the 

ser iousness o f ' a p a r t i c u l a r problem or the contribution of 

a p a r t i c u l a r organizational strength. In simple terms, i t 

ind icates how low or how high the group stands in comparison 

to other , s i m i l a r groups. Lacking any other information, 

both managers and consultants often assume that a high score 

(whether in raw or percent i le form) indicates an area 

needing l i t t l e or no at tent ion. Conversely, a low score i s , 

in i t s e l f , often interpreted as f lagging a condition high 

on the p r i o r i t y l i s t of matters demanding concern. Yet i t 

may not be so. While, in genera l , the whole array of 

measures re lates to e f f e c t i v e n e s s , for any p a r t i c u l a r group 

any s i n g l e measure may have a low, not a high, impact upon 

s a t i s f a c t i o n and performance. For th is reason, i t may often 
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occur that a measure of intermediate negativeness i s more 

c r i t i c a l in i t s e f fec t than i s another, "worse" i n d i c a t o r . 

What th is suggests i s that the level of a survey measure 

must be p r i o r i t i z e d for concern and attent ion in terms of 

i t s impact upon e f fec t i veness . PRIORITIZER does th is by 

weighting each measure in terms of i t s re la t ionsh ip to 

outcomes, as indicated by standard data in the normative 

array. The resul t ing predicted scores become the basis for 

p r i o r i t i z i n g the percent i le scores generated in the 

previous step. 

PROFILER - From concurrent research under another con t rac t , we havee 

determined that a l imited number of r e l a t i v e l y "pure" types 

of groups e x i s t in the Navy, as in c i v i l i a n organizat ions. 

The f indings ( s t i l l in the report preparation stage) 

indicate furthermore that these types respond d i f f e r e n t i a l l y 

to various action or development techniques. Both to 

generate addit ional d iagnost ic information for the group 

and i t s consultant and to provide one bas is for treatment 

s e l e c t i o n , i t i s necessary to match the group at hand to 

these stored pro f i l es and ident i fy the type with which i t 

i s most cons is tent . PROFILER makes th is match, and-by a 

set of preprogrammed decision r u l e s , i d e n t i f i e s the bes t -

f i t type for the group at hand. 

D-CLASSIFIER - Descr ipt ive data must be aggregated in some form i f 

two requ is i te conditions are to be met: (a) a capab i l i t y 

of grasping t h e i r meaning to the system, and (b) the 
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protection of c o n f i d e n t i a l i t y . D - C l a s s i f i e r i n i t i a t e s th is 

process by deciding (according to pre-programmed r u l e s ) 

whether the groups in an ent i re leve l ( e . g . , groups under 

f i r s t - l i n e supervision) of an organization or unit are 

homogeneous or heterogeneous in types ident i f ied by PROFILER. 

I f the determination is that the groups are homogeneous, the 

ent i re array i s looped back through CALCULATOR and PRIORITIZER 

to generate a whole-level reading s i m i l a r to that for any 

group. On the other hand, i f the determination is that they 

are d i f f e r e n t , the array i s sent to D-DIFFERENCE DESCRIPTOR 

pr ior to i t s 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 l e v e l . As a r e s u l t , not one, 

but several composite readings are generated. 

SITUATION ANALYZER - Description i s but one phase of d iagnosis; i t 

provides the "what" of the s i t u a t i o n . Why conditions occur 

i s equal ly , i f not more, important. Observable problems 

or de f ic ienc ies may, in theory, be caused by (a) constraining 

s i t u a t i o n s , (b) information d e f i c i e n c i e s , (c) s k i l l 

d e f i c i e n c i e s , or (d) values c o n f l i c t s . SITUATION ANALYZER 

examines the extent to which the f i r s t of these (constraining 

s i tua t ion ) i s associated with diagnosed condit ions. I t 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 

th is t y p i c a l l y r e l a t e s ) with those conditions which ac tua l ly 

e x i s t . An absence of an appreciable di f ference between the 

actual and s i tua t ion-pred ic ted scores i s viewed as evidence 

for substant ia l s i tua t iona l causat ion. The existence of an 

appreciable d i f fe rence , on the other hand, i s seen as 

reducing the p l a u s i b i l i t y of s i tua t iona l causat ion. 

PRECURSOR - Once the e f fec ts of s i tua t iona l constra ints are e l im in 

ated, attention necessar i l y turns to the other three 

categories (information d e f i c i e n c i e s , s k i l l d e f i c i e n c i e s , 

and values c o n f l i c t s ) as potent ia l causes of observed 

problems. Information regarding the degree to which each 

of these obtains in any current instance must come from 

sources largely external to the Human Resources Management 

Survey. Assuming that i t i s ava i lab le and has been entered, 

however, PRECURSOR examines the extent to which diagnosed 

conditions (represented by res idual scores from the 

SITUATION ANALYZER component) may be at t r ibuted to .-a lack of 

Information, to a lack of s k i l l , or to a c o n f l i c t in va lues. 

TREATMENT SELECTOR - From the knowledge bank underlying the e a r l i e r 

PROFILER component, and from stored h is tory as 1t gradually 

accumulates, the resu l ts thus far form the bas is for 

se lec t ing one or more recommended action steps which have 

the highest probabi l i ty of s u c c e s s . 
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A-CLASSIFIER - Although each group's r e s u l t s are ult imately printed 
out separately (presumably for the use by members and thei r 

s u p e r v i s o r ) , there remains a necessi ty of aggregating 

causal patterns and recommended action steps across whole 

l eve ls of the organizat ion. Both busy schedules and the 

requirements of action-planning make th is step advisable . 

A-CLASSIFIER performs a function s i m i l a r to D-CLASSIFIER, 

in that i t decides (by pre-programmed ru les ) whether causal 

patterns and action recommendations are homogeneous or 

heterogeneous for groups wi th in the l e v e l . I f homogeneous, 

the resu l ts are transmitted to storage for ultimate 

printout. I f heterogeneous, they move to A-DIFFERENCE 

DESCRIPTOR pr ior to going to storage. 

A-DIFFERENCE DESCRIPTOR - By pre-programmed r u l e s , this component 

combines sub-sets of groups within the level whose causal 

and act ion statements seem s i m i l a r . I t then transmits i t s 

resu l ts to storage. 

STORAGE - As i t s name impl ies , t h i s component serves as the in-process 

repository for or ig ina l and processed data. A l l of the 

necessary resu l ts ( for each group and l e v e l ) flow from i t to 

the f i n a l component in the process. 

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

germane to each of the condi t ion-sets which may r e s u l t . 

From the information transmitted to i t from STORAGE, TEXT 

WRITER pr ints out a narrat ive statement for each group, 
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and for the system concerning i t s leve ls and overa l l 

funct ioning. Included are p r i o r i t i z e d percent i le s c o r e s , 

causal condi t ions, and recommended action s teps . 

The remainder of the main segment of th is report w i l l d iscuss the 

ro le played in th is procedure by the norm matr ix , w i l l present questions 

which may have ar isen in the reader 's mind and hopefully answer them, 

and w i l l end with a d iscussion of steps that remain to be taken. 

The Norm Matrix 

As an e a r l i e r sect ion of the report s t a t e d , any s e t of measures, to 

be d iagnost ica l ly u s e f u l , must be compared to some standard. A number 

are p o s s i b l e ; in t h i s instance we have e lected to use normative data— 

i . e . , stored data descr ip t ive of a number o f p o s s i b l e , ' " typica l" c l i e n t 

u n i t s — a s the comparison standard. 

Normative data are d i f f i c u l t to obta in , o r d i n a r i l y accumulating in 

proportion to the frequency with which an instrument i s used, the s i z e 

of the c l i e n t system and i t s coverage with the survey., and the l i k e . 

Within any given body of normative data, some t rade-of f must be made 

between the usefulness which accrues from cross -cu t t ing i t into i n c r e a s 

ingly s p e c i f i c sets ( e . g . , a l l E-6''s aboard destroyers') and numbers of 

cases (which decl ine in each se t as the number of sets increases 1 ) . 

In th is proposed procedure we have <opted for an intermediate degree 

of s t r a t i f i c a t i o n , one which we feel iprobably meets the needs of most 

organizat ional development p r a c t i t i o n e r s .and t h e i r c i l ient u n i t s . I t i s 

shown graphica l ly in f igure 3. 
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Figure 3 

The Norm Matrix 
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*Functional types may be dist inguished on any convenient 
b a s i s . Thus, for the Navy, i t might consist of types 
of ships and shore -s ta t ions . 
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On the v e r t i c a l axis are indicated rows representing leve l of the 

organization at which any group might f a l l . The bas is for thus providing 

d i f fe rent norms for d i f fe rent l eve ls i s twofold: 

(a) Extensive research shows that conditions simply are natura l ly 

"better" up the l i n e than down below. In p a r t , t h i s r e f l e c t s 

the fact that more capable persons are se lec ted for advance

ment in any organizat ion. In p a r t , i t also r e f l e c t s the 

greater la t i tude and command of resources that e x i s t s at higher 

l e v e l s . Regardless of the causes , the condition makes i t 

evident that 1t 1s in some degree inaccurate to compare groups 

to a common standard. 

(b) Research f ind ings , reported elsewhere, make i t c l e a r t h a t , in 

the Navy, the qua l i ty of organizat ional prac t ices which one 

experiences r i s e s d i r e c t l y with the reporting level of one's 

group ( F r a n k l i n , 1974). 

The horizontal axis ind icates functional d i s t i n c t i o n s . This re fe rs 

to a d i f fe ren t ia t ion among "kinds" of un i ts—sh ip types , types of shore 

s t a t i o n s , and the l i k e . Previous research has indicated that , in the 

Navy, ships and shore s ta t ions are s u b s t a n t i a l l y d i f fe rent from one 

another and that ship types are s i m i l a r l y quite var ied . We ant ic ipa te 

t h a t , for any organization l i k e the Navy, i t w i l l be desi rable to make 

the normative comparisons f u n c t i o n - s p e c i f i c . 

Within any c e l l of the norm matrix are stored two kinds of i n f o r 

mation useful to the diagnost ic process: 
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(a) the normative values themselves, in the form of survey index 

values and t h e i r coordinate percent i le equ iva lents ; 

(b) regression coe f f i c ien ts between each survey measure as a 

predictor var iable and outcome measures appropriate to a unit 

representat ive of that c e l l . 

As an accumulated, stored history ind ica tes a need for r e v i s i o n , 

both the percent i le values and the re la t ionsh ip of each measure to outcome 

var iab les ( e . g . , s a t i s f a c t i o n , re tent ion , hea l th , or operating performance) 

may be modified to make them more current . Furthermore, s ince the 

procedure r e l i e s upon stored values t y p i c a ! of the c e l l , any values may 

be i n s e r t e d , thus providing the potent ia l for simulation studies to aid 

personnel policy-makers. 

The judgment concerning how frequently to rev ise and update norms 

i s a rb i t ra ry and the c r i t e r i a necessar i l y somewhat vague. I t must be 

s u f f i c i e n t l y frequent to keep the normative array current , yet not so 

frequent as to disrupt the a b i l i t y to make progress comparisons. Of 

course, as the array becomes l a r g e r , the addition of any new increment 

has less impact upon the stored values. As an arbi t rary r u l e , perhaps a 

frequency of once per year might be considered an optimal in terva l at 

the outset . 

Issues and Answers 

F i n a l l y , there are cer ta in issues and questions which doubtless 

have occurred to the reader which ought be addressed. They are posed 

below in the form of quest ions , followed by b r i e f responses. 
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What measures form the basis for the diagnosis? 

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 Resource Management Survey 

(or i t s c i v i l i a n antecedent, the ISR Survey of Organizat ions) . 

Thus the measures tap organizat ional (command) c l imate , 

supervisory leadership behavior , subordinate peer behavior, 

emergent group processes, and outcome measures, as well as 

spec ia l purpose measures in a number of a reas . 

What is the analysis unit for diagnostic purposes? 

The face - to - face work group (defined as the immediate 

subordinates of ar superv isor ) i s the a n a l y t i c u n i t , s ince 

a considerable amount of research has ind icated that groups, 

rather than i n d i v i d u a l s , are the bas ic bui lding blocks of 

organizat ions. In t h i s v e i n , the procedure uses the group 

mean score as ind ica t ive of the perception of the "average" 

or " typ ica l " group member, and i t i s th is measure for which 

a percent i le score i s generated. 

What cans e - and- effe et assumptions are made in this procedure? 

I t assumes that the organization i s an open s o c i a l system, 

in which nothing r e a l l y " e x i s t s " but the behavior of i t s 

members. These behaviors combine to form c h a r a c t e r i s t i c s 

( c a l l e d "emergent proper t ies" ) that are d i f fe rent from 

(or perhaps greater or l e s s than) the sum of the component 
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behaviors. Thus, group processes are seen as c h a r a c t e r i s t i c s , 

above and beyond the behaviors of group members, which emerge 

from those behaviors. Organizational cl imate i s s i m i l a r l y an 

emergent c h a r a c t e r i s t i c , resul t ing from the group processes 

of numerous groups and af fect ing (as a s i tua t iona l constra int ) 

the functioning of some other group. Perhaps the most fami l ia r 

emergent property of any group i s i t s performance. Evidence 

re inforcing the v a l i d i t y of th is sequence i n both c i v i l i a n and 

Navy set t ings has been provided in several recent technical 

reports (F rank l in , 1973, 1974). Behaviors, themselves, are 

seen as caused by any of four kinds of f a c t o r s : information, 

s k i l l , va lues , and the s i t u a t i o n . These antecedent character

i s t i c s are termed "precursors" and a comprehension of them i s 

seen as adding to the d iagnost ic ian 's a b i l i t y to understand 

why behavior of a p a r t i c u l a r form occurs. (Bowers, Frankl in 

and P e c o r e l l a , 1973). 

Are the measures stored in the norm matrix taken from this group 
itself j or from some other source? 

By d e f i n i t i o n , normative data are those presumed to be 

representat ive of a whole population or sub-population. 

Therefore, each c e l l of the norm matrix conta ins , at any 

given time, a l l of the data thus far co l lec ted from persons 

in groups iden t i f i ed as belonging to the c e l l . Unless 

previous waves of co l lected data have been entered into the 

matrix and the present group was previously surveyed, none 

of the data in the c e l l w i l l have come from the group at hand. 
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S i m i l a r l y , the re la t ionships to outcomes (regression coef

f i c i e n t s ) stored in the c e l l s of the matrix are those found 

to be typ ica l for groups of th is kind. Of course, in using 

the procedure, a large organization w i l l want to accumulate 

i t s own values and coe f f i c ien ts from large numbers of i t s 

own groups. These values and, c o e f f i c i e n t s w i l l then serve 

the necessary normative funct ions . 

Why must norma be external to the unit being diagnosed? 

As the text i n d i c a t e s , " in terna l" c o m p a r i s o n s - - i . e . , 

comparisons of each group to the average of groups in i t s 

own uni t—forces h a l f to be "bad," h a l f to be "good," and 

can be quite misleading. Of course, the "same s i tua t ion 

occurs in theory when comparison i s made to national norms: 

ha l f of the national array i s portrayed as good, h a l f bad. 

Yet the d i f f i c u l t y decl ines in d i r e c t proportion to the 

breadth of the array. A group, aboard a destroyer , which i s 

compared to the average group aboard that destroyer on ly , runs 

maximum r i s k of comparative d i s t o r t i o n . When compared to a l l 

such groups aboard a l l des t royers , the d is tor t ion i s vas t ly 

reduced. 

What Has Been Accomplished and What Remains To Be Done 

Of the components viewed at the outset as su i tab le for immediate 

work, two are presented in the appendices to th is report as s u b s t a n t i a l l y 

complete (CALCULATOR and PRIORITIZER). Appendix A presents a general 
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descr ipt ion of the software contained in these two components, together 

with a copy of the computer program i t s e l f . Appendix B presents sample 

output from the two components. 

Of the components which remain, some are viewed as r e l a t i v e l y simple 

and st ra ight forward, whereas others {such as SITUATION ANALYZER) are 

deemed more complex. In the months which remain, our e f for t w i l l be 

d i rected toward these remaining s t e p s , e s p e c i a l l y toward the more 

complex ones. 



References 

A l d e r f e r , C. Organizational diagnosis from i n i t i a l c l i e n t react ions 
to a researcher . Human Organizat ion, 27, 260-265, Fa l l 1968. 

Bowers, D .G. , F r a n k l i n , J . L . and P e c o r e l l a , P.A. A taxonomy of 
in tervent ion: The science of organizat ional development, I n s t i t u t e 
for S o d a ! Research, May 1973. 

Bowers, D .G. , Norman, R. St ra tegies for changing an organizat ion, 
Innovation, Number 5, 1969, pp. 50-55. 

Burke, W. W. Organization development. Prof . P s y c h o l . , 1973, 4 , 
194-200. 

Delbecq, A . L . and VandeVen, A.H. A group process model for problem 
i d e n t i f i c a t i o n and program planning. Journal of Applied Behavioral 
S c i e n c e , 1971, 7, 466^492. 

F r a n k l i n , J . L . A path a n a l y t i c approach to descr ibing causal 
re la t ionships among soc ia l -psycho log ica l var iab les in mul t i - l eve l 
organizat ions. I n s t i t u t e for Socia l Research, 1973. 

F r a n k l i n , J . L . H ierarchica l d i f ferences in Navy funct ioning. 
I n s t i t u t e for Socia l Research, February 1974. 

J e n k s , R .S . An act ion-research approach to organizat ional change. 
Journal of Applied Behavioral S c i e n c e , 1970, 6 , 131-150. 

Levinson, H, The c l i n i c a l psychologist as organizat ional d iagnost ic ian . 
Prof. Psychol , 1972, 3 , 34-40. 

Levinson, H. Response to Sashkin and Burke. Prof. Psychol , 1973, 4 , 
200-204. 

50 



Appendix A 

Description and Computer Program for 
the Calculator and P r i o r i t i z e r Functions 

PNORM 

GENERAL DESCRIPTION 

PNORM performs two bas ic functions u t i l i z i n g data from two data s e t s , 
i d e n t i f i e d as MASTER NORMS and SITE NORMS. These functions are : 

A. Percent i le score construct ion and scanning for the SITE NORMS 
data based on (Al) MASTER NORMS dec i les (A2) dec i l es computed 
from the SITE NORMS data se t alone or (A3) dec i les computed 
using a data set at some pr ior time. 

B. Ranked predicted c r i t e r i o n score construction and scanning. 
Predicted c r i t e r ion scores are constructed by a simple 
regression model re la t ing functional measures to c r i t e r i o n , 
e i t h e r using (B l ) MASTER NORMS to e s t a b l i s h regression 
c o e f f i c i e n t s and dec i l es for appl icat ion to SITE NORMS or 
(B2) using SITE NORMS alone, or (B3) applying a se t of 
regression c o e f f i c i e n t s and dec i les computed using a data 
se t at some pr ior time. 

FUNCTION A. There are three "modes" in which function A. can be executed, 
A l , A2 and A3. Al assumes that a MASTER NORMS data s e t i s used current ly 
to e s t a b l i s h dec i les for the SITE NORMS data , A2 assumes the SITE NORMS 
w i l l be used to generate i t s own deci le sets and A3 assumes that deci les 
have been computed by a pr ior computer run. 

MODE A l . Here the MASTER NORMS data se t i s read and aggregated into 
groups ordered by stratum (see keywords (GVAR, SVAR) and deci les 
computed in STRATUM/VARIABLE order. They are wri t ten using 
unformatted FORTRAN on the permanent disk f i l e FT04F001. Next, 
the SITE NORMS data se t i s read, aggregated and sorted into the 
same STRATUM/GROUP se t and the MASTER NORMS dec i les used to 
convert the aggregated data into percent i le s c o r e s . These 
percent i le scores are then scanned for "outlying" variables 
within groups defined by keywords PMIN, PMAX and the ou t l i e rs 
are printed for each group. Keywords MASTER, NORM and INFI 
are used in th is mode.-

MODE A2. This i s the same as Al except that the SITE NORMS data se t i s 
used to compute i t s own d e c i l e s , rather than using those from 
a MASTER NORMS data s e t . The aggregation, s o r t i n g , per-
cent iz ing and scanning remains the same. Keywords NOMA and 
INFI are relevant here. 
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MODE A3. Here the procedure i s the same as in Al except that the MASTER 
NORMS data se t has been used at some pr io r point in time and 
only the dec i le sets ( res id ing in permanent disk FY04F001) are 
used.' Again the aggregation, s o r t i n g , percent iz ing and 
scanning i s the same. Keywords NORM and INFI are re levant . 

FUNCTION B. This function can again be implemented through three a l t e r n a -
t i ve modes, depending on whether the MASTER NORMS data s e t i s used 
c u r r e n t l y , or was used in a pr ior computer job , to estimate the regression 
c o e f f i c i e n t s . 

MODE B l . In the f i r s t mode, the MASTER NORMS data s e t i s used to generate 
a s e t of simple regression c o e f f i c i e n t s between the functional 
measures and a c r i t e r i o n va r i ab le . Since a l l var iables must be 
in standard score form ( i . e . , means of zero and standard 
deviat ion of one) in a l l three modes, these "Beta" c o e f f i c i e n t s 
are ident ica l to the Pearson's r ' s between the same pai rs of 
v a r i a b l e s . I f the data are not in standard score form, the 
keyword STAN must be used to standardize the var iab les in terna l 
to the PNORM program pr io r to the regression c a l c u l a t i o n s . 
The obtained regression c o e f f i c i e n t s 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 o u t l i e r s in the same manner as in function A 
above. MODE 1 is obtained by ind ica t ing the keywords PREDICTION 
and MASTER on the parameter card. 

MODE B2. In the second mode everything i s as above, except that only the 
SITE NORMS data se t i s used. F i r s t , simple regression 
c o e f f i c i e n t s are computed, again using the functional measures 
as predictors and the c r i t e r i a as dependent v a r i a b l e s . Now, 
however, the predicted c r i t e r i o n scores are a r r ived at using 
the same SITE NORMS functional measures as p red ic to rs . Keywords 
PRED and NOMA are invoked to implement th is mode. 

MODE B3. The t h i r d mode assumes that regression c o e f f i c i e n t s and dec i l es 
have been ca lcu la ted by a pr ior procedure using a relevant 
data set and have been placed in the permanent disk data set 
defined by DSRN IN. These c o e f f i c i e n t s are read by the program 
and then applied against functional measures from the SITE NORMS 
data se t to generate predicted c r i t e r i o n s c o r e s . Keywords PRED 
and RE6R are used for th is mode. 

Input 

Output 

Input to the program cons is ts of an OSIRIS data s e t and control 
cards . 

The output cons is ts of the program pr in tout , and sets of simple 
regression c o e f f i c i e n t s in DSRN IN ( i f the PREDICTED CRITERION 
SCORE mode i s chosen). 
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STANDARD OSIRIS FEATURES 

Case and var iable s e l e c t i o n . The OSIRIS standard global f i l t e r option i s 
ava i l ab le to s e l e c t a subset of cases from the input data. In add i t ion , 
the keyword parameter BADDATA allows the user to skip cases having "BAD" 
values ( e . g . , blanks or spec ia l c h a r a c t e r s ) . 

Transforming data. OSIRIS Recode statements in decimal mode may be used 
with the program. (See re f . 1 in Appendix B of / the OSIRIS Manual) 

Missing data. The keyword parameter MDATA=(NONE, MD1, MD2, BOTH) allows 
the user to exclude e i t h e r MD1, MD2 or both-"missing data" values. 
(See global parameters) 

The major components of the printout are s p e c i f i e d below. 

For Function A: 

A. Interpretat ion of control cards and l i s t i n g of input d ic t ionary . 
A l l options are given program interpretat ion and the input d ict ion a ry 
(comprised of the GROUP v a r i a b l e , STRATA v a r i a b l e , and a l l NORM 
v a r i a b l e s ) i s pr inted. 

B. Aggregated Data Matrix. A matrix whose rows are groups and columns 
norm var iables i s pr inted. The elements represent mean values for 
a l l cases in the data s e t having the par t i cu la r group. 

C. Deci le Pr intout . (Optional) A matrix of data for each s t r a t a i s 
pr inted giving the dec i l es for each var iab le based on the mean 
values for a l l groups within the p a r t i c u l a r s t r a t a . 

D. Percentized Matrix. A matrix of data corresponding to the aggregated 
data matrix whose values are percent i le scores associated with the 
aggregated data matrix. 

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

PftfNTED OUTPUT 

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

One se t 
for 
each 
group 

* * * STRATA NO. xxx GROUP NO. xxx SAMPLE SIZE xxxx 
* * * HIGH NORMS 

VARIABLE NUMBER PERCENTILE 

f * * * LOW NORMS 
VARIABLE NUMBER PERCENTILE 
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e t c . , where the var iab le numbers wi th in the HIGH NORM and LOW NORM sets 
are printed by ascending percent i le order. 

A l l the previous printout i s l i s t e d once for the MASTER NORMS data s e t 
and again for the SITE NORMS data s e t , subject to the DECILE/NODECILE 
keyword, allowing dec i le printout expression on e i t h e r or both data s e t s . 

For Function B: 

Al l of the above A-E components are pr inted. However, the DECILE 
pr intout gives the dec i les for each group across a l l va r iab les rather than 
by var iable across a l l groups in a s t r a t a as in Function A. The PERCENTIZED 
MATRIX, i t i s reminded, has been computed using the ordering of the 
predicted c r i t e r i o n scores for each group. In add i t ion , the fol lowing two 
matrices are pr inted (a f te r B. - Aggregated Data Matr ix) . 

1. Standardized Data Matrix. The matrix of aggregated data 
transformed (by var iable within s t r a t a ) to standard s c o r e s , i . e . , 
STD, SCORE=(SCORE-MEAN)/StD. DEV. 

I I . Predicted Cr i te r ion Matrix. Matrix giving the resu l ts of applying 
the simple regression c o e f f i c i e n t s to the standardized data ( B l . ) . 
The percentized predicted c r i t e r i o n score matrix i s 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 s e t , type 1 or type 3. 
A maximum of 202 v a r i a b l e s , including the group v a r i a b l e , s t r a t a var iab le 
and a l l norm var iab les may be used in a run. A maximum of 220 var iab les 
to ta l ( i . e . , including recode type v a r i a b l e s ) may be used. 

RESTRICTIONS 

1. Maximum number of groups i s 300. 

2. Maximum number of s t r a t a i s 100. 

3. Maximum number of NORM var iab les i s 200. 

4. Maximum total number of var iab les i s 220. ( Includes group, s t r a t a , 
norm and recode v a r i a b l e s . ) 

5. Each group must have a unique stratum associated with i t ; 
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6. The s t r a t a var iable for the SITE NORMS data s e t must have codes that 
match the MASTER NORMS codes exact ly . (The 1st stratum code dec i le 
set i s used to percent ize the aggregated data for the 1st SITE NORMS 
data set stratum, the 2nd stratum code deci le s e t i s used to 
percentize the aggregated data for the 2nd SITE NORMS data se t 
s t r a t u m , , . . , e t c . ) 

7. No l i m i t on number of cases . 

8. Maximum number of groups within one stratum i s 100. 

TEMPORARY DISK STORAGE 

There are three temporary disk data se ts used by the PNORM program. They 
are referred to symbol ical ly as ITEMP, ISAVE and IN in SUBROUTINE INPUT 
and are presently assigned DSNR's 3, 4 and 7, r e s p e c t i v e l y . The functions 
of these data sets i s as fo l lows: 

ITEMP i s 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 i s N*NV*4 b y t e s , where N i s the number of cases 
passing the f i l t e r , missing data and bad data checks and NV i s the number 
NORM var iables plus three. 

ISAVE i s used to store the dec i les generated by the MASTER data se t job 
s tep . Writing i s done in SUBROUTINE PCENT and the dec i les are read back 
in and used for percent iz ing the SITE NORMS data in SUBROUTINE MACHO. 
Space required i s NV*NS*44 bytes where NS i s the number of s t r a t a . 

IN i s used to read regression c o e f f i c i e n t s se t up prtor to the running of 
a PREDICTED CRITERION SCORE job s tep. Since there must be one regression 
c o e f f i c i e n t for each c r i t e r i o n var iable for each s t r a t a , the space 
requirement i s NV*NS*4 bytes. 

Both ISAVE and IN are a lso 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 outl ined below. Cards must be supplied in 
the indicated order. Refer to Appendix A of the OSIR's Manual for d e t a i l s 
on the OSIRIS Monitor and i t s catalogued procedure and Appendix E of the 
OSIRIS Manual for ass is tance 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 d ict ionary 

(Omit th is DD card i f $DICT i s used. ) 
//DATAxxxx DD Describe the input data f i l e . 

(Omit this DD card i f $DATA i s used. ) 
/ /SETUP DD * 

$RUN PNORM 

$RECODE (Optional) 
Recode statements 

$SETUP 
1. Global f i l t e r . (Optional) 
2. Label card. 
3. Global parameters. 
4. Variable l i s t . 

$DICT (Optional) 
Dictionary cards . 

$DATA;(0ptional) 
Data cards. 

/* 

PROGRAM CONTROL CARDS 

Refer to Appendix C of the OSIRIS Manual for deta i led descr ip t ions of the 
standard OSIRIS program control ca rds , items 1-4 below. 

1. Global f i l t e r . (Optional) Se lects 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. Global parameters. Parameters are chosen from thosedescribed below, 
must be separated by blanks and/or commas, and must be terminated 
with an a s t e r i s k . Defaults are underl ined. 

Example: GVAR=1, SVAR=2 DECILES* 

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

GVAR=variable number The var iab le number to be used as the 
group va r iab le . 
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PMAX=60/I The maximum percent i le value used for 
scanning of the percentized matrix. 

PMIN=40/I The minimum percent i le value used for 
scanning of the percentized matrix. 

NOSORT/SQRT Whether or not the input data has to 
be sorted. ( I f sorted the data must 
be ordered f i r s t by the SVAR v a r i a b l e , 
then by the GVAR var iab le . 

INFI=IN/xxxx Input data ddname s u f f i x . 

NODE/DECI Whether or not dec i les for each 
var iab le wi th in each stratum should 
be computed and pr inted. 

BADDATA=ST0P/SKIP/MDI/MD2 
When non-numeric characters ( inc luding 
imbedded b lanks , &'s, and - ' s and 
a l l - b l a n k f i e l d s ) are found in numeric 
v a r i a b l e s , the program should: 

STOP: Terminate the run. 
SKIP: Skip the case. 
MD1: Recode. a f u l l f i e l d of & to a 

f u l l f i e l d of nines plus 1 
( i . e . , recode & to 10, && to 
100, e t c . ) . Recode a f u l l f i e l d 
of - to a f u l l f i e l d of nines 
plus 2 ( i . e . , recode 1 to 11, 
— to 101, e t c . ) . Recode a l l 
other non-numeric values to the 
f i r s t missing data code. 

MD2: Recode f u l l f i e lds of & and - as 
s p e c i f i e d in MD1 above. Recode 
a l l other non-numeric values to 
the second missing data code. 

For SKIP, MD1, and MD2 a message i s 
printed about the number of cases so 
t reated. 

MDATA=BOTH/MD1MD2/NONE El iminate cases from the ana lys is that 
have MD1, MD2, e i ther (BOTH) miss ing-
data values on any variables from the 
a n a l y s i s . I f missing-data i s to be 
included NONE should be chosen. 

NOPRED/PRED Whether the RANKED PREDICTED CRITERION 
score mode is chosen. 
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MAST/NOMA/NQRM Indicates the input mode for the 
PERCENTILE SCORE CONSTRUCTION/SCANNING 
option. 

MAST indicates that the input data used 
in th is job step i s the MASTER NORMS 
data and that the following job step 
w i l l use a NEW NORMS data se t as input , ' 
have the keyword NORM and be percent ized 
according to the dec i les es tab l ished 
using the MASTER NORMS. 

NOMA means that the current job step 
has data that w i l l be percentized 
according to i t s own d e c i l e s and not 
used to e s t a b l i s h dec i les for data 
from any subsequent job s tep . 

NORM ind icates that a MASTER NORMS 
data se t has already been used to 
generate dec i l es to be used for th is 
s tep . The dec i l es are assumed to be 
stored on DSRN defined by ISAVE. 

NORE/REGR For the PREDICTED CRITERION SCORE 
(PRED keyword) mode only. REGR ind ica tes 
that the simple regression c o e f f i c i e n t s 
have been ca lcu la ted in a pr ior run and 
are stored in DSRN IN, arranged in 
s t r a t a / v a r i a b l e l i s t order. NORE, the 
de fau l t , ind icates that the simple 
regression c o e f f i c i e n t s are to be 
c a l c u l a t e d . 

NOST/STAN ' For the PREDICTED CRITERION SCORE 
(PRED keyword) mode only. The keyword 
STAN ind ica tes that the data w i l l be 
standardized by the program before the 
regression c o e f f i c i e n t s are computed. 
NOST ind icates that they w i l l not be 
standardized by the program. 

As an example of the use of these keywords, consider the fol lowing 
three job s t e p s : 

/ / EXEC OSIRIS 
/ /DICTIN DD DSN=MASTERDI 
//DATAIN DD DSN=MASTERDA 
//DICTINA DD DSN=NEWDI 
//DATAINA DD DSN=NEWDA 
//DICTINB DD DSN=DICT 
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//DATAINB DD DSN=DATA 
//SETUP DD * 
$RUN PNORM 
$RECODE 

^ (Recode Statements) 

$SETUP 
INCLUDE Vl=l * 

1 ) MASTER NORMS DATA (MALES ONLY) 
SVAR=2 GVAR=3 * 
V4-V10 * 
$END 

$RUN PNORM 
INCLUDE Vl=l * 

2) NEW NORMS DATA (MALES ONLY) 
SVAR=2 GVAR=3 NORM INFI=A * 
V4-V10 * 
$END 

$RUN PNORM 
EXCLUDE V20=2 * 

3) PERCENTIZING RUN ON NON-BLACKS (V 
SVAR=1 GVAR=2 NOMA INFI=B * 
V3-V10 * 
/* 

In job step (1) the data sets MASTERDI and MASTERDA are used as 
MASTER NORMS data. After being f i l t e r e d to include males only 
(INCLUDE VI=1 * ) , they are used to construct dec i les 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 dict ionary and data and 
percentized according to dec i les es tab l ished 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 f ina l output. A f i l t e r to include non-blacks 
(EXCLUDE V20=2*), i s a lso used. 

4. Variable L i s t . Contains a l l norm var iab les . Also i f the predicted 
c r i t e r i o n function is used and the SITE NORMS data i s not being 
used, then the l a s t var iable indicated is used as the c r i t e r io n 
var iable in regression coef f . c a l c u l a t i o n s . 

* 
I t should be remarked that there i s a small amount of l i near in terpolate 
e r ror associated with th is procedure. Tests using the same data , a 
MASTER NORMS data se t with 480 cases and a SITE NORMS data s e t of 125 
cases on 3 NORM var iables indicate errors of l e s s than .01- ,02 for the 
percentized matrix. An accuracy improvement for th is procedure would be 
to use percent i les instead of d e c i l e s . Because of the addit ional CPU 
involved and the marginal accuracy improvement po ten t i a l , dec i les are 
presently used. 
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Th is program was o r i g i n a l l y 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 U t i l i z a t i o n of S c i e n t i f i c Knowledge 
( C . R . U . S . K . ) , ISR, May, 1974. The program was wr i t ten by Robert C. 
Messenger ( S . R . C . C . S . G . ) . I t uses standard OSIRIS input /output /sor t ing 
r o u t i n e s , developed and maintained by S . R . C . C . S - . G . , under the d i rect ion 
of Neal Van Eck (see re f . 2 ) . 
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_2 1 .6 .000_ 
2 1 7 . 3 0 0 " 
2 H . 0 0 0 

01 '1 
0 1 4 -

" o n e 
01 M 

o :?2~ E R r O ' i r^ P A ^ A ^ E T E F C A R C , 
Flh T F R H ! N \ T E Q ' 1 



.1KJ--.1 CAK. TERMINAL SYSTSW FOR 7R AN G f 4 1 3 3 6 1 

01*13 

I A PUT 1 0 - 1 5 - 7 4 ? 0 : 5 1 . 2 5 PAGE P 0 0 5 

STOP 16 
T N D 

2 1 9 . C - 0 0 
"720.000 0 1 5 4 

CT» 

I 



M I C H I G A N T F « M T N * L _ S Y S T E K F .MTR £ N _G < M 3 3 6_> INPUT 2 0 : S I . 2 5 . . . . P A G E A006 _ _ 

C l > V C N J L H C K / I O / • AP~ 
S Y:!n(1L LOG A J_l C_N SYMBCL l_CC IT IC N SY - Ia0U_ 
IN " ' " 0 ITEMP " ' 4" " j P R T R 

S I Z E 
L C C A T I C N 

1 0 
S Y M B O L 
"fs tv F; • 

IOC A T I ON 
"C" 

SYXHOL LOCA T I ON 

S Y > V l H L 
I r,I""lin 
I f 1MFC 
I rw r,F. 

L C A T IC"J 
C 

1 4 
2ri 

SY' IPCL 
ISTRAT 
I F PR IN 
IF .STAN 

CQf^CK Alor K / P A W 
LCC ATI - IN 

/ M P S I / E 34 

4 
SYMT.CL 
IP ' IAX 
IFMAST 
I F » S 

LCC AT I CM 
fl._ 

i c " 
3 3 

SYMUdL 
I P*MK 
I F A L 

L CC AT ION 
C 

23 

SYMBOL L E G A T I O N 
I F S Q R T 1 0 _ 
HO" " " " ' '* 2 4 

'r:K> ^ L I C K 
I O C A r I ON S Y M I - H L 

M 
L I ST 

LCCA_TJGN_ 
y - -

3P7AU 

C O 
S Y ' ^ C L 
N G 
N V T 3 n 9 5 

/ VAP 
SY lHOL-
NS 

S I 7 E 3 ? 9 5 C 
L CC A T I CN 

" f i " 

SYwppl_ 
AC A T A 

L O C * T IOM SY.M80L _ _ L O C A T I O N 
"NV 3B79C 

S Y " : ' G L 
I S ^ S F T -
I L I ?. T 
s r . f " " 
°7 11 E 

LCCAT ICfJ 
1G8 
ICC. 
1 ^ 0 

. 1 0 4 

SLPPPI?r : 5A . ' "s C A L L E D 
SY-1HHL LCC AT TO'; 

—Tec-l n . C C f » 
C=TDIC 

"*s~r4<v 
1EXT 

J J C _ 
IF" 4 
2 C ° 

S Y - 1 3 0 L 
G F I L T " 

_GNA '̂ FJ 
C h R ^ E L 

_LTC ATI_CN 
1 C 3 
1 E 4 
I F ; J 

SYMrtCL_ 
" S E T K E Y 
CASE 
S C A L E 

L^ICAT ICN_ 
104 
1 F S " 
1FG 

SYMBOL 
"Gt f K E Y 

GCL OSE 
P T I L E ' l 

L O C A T I O N 
108 " ~ 
I C C 

.' 200" " 

S Y ' - l ' ^ L 
nn 

I TYPE 

S C A L AH 
Lj'lC A T I rH ; YMJ*HL L£C A T I CN_ 

" ? 7 c " ~ Pik "2no 

.VJ. 

SYMHCL_ 
"PECADn 

LCC AT ICN 
' 2 * 4 
2<58 

S Y ^ P C L 
- R E C " " ~ 
NKEY 

J L O C * T i n f l 
2V»» " 
29C 

I S VN 
JG 

2 A F 
2 P C 

I E V N 
O S 2 C 0 

I N C S 
N F 

280 
2C4 

SYMBOL 
N K I 1 1 " 
I S T R 
INOG 
NGRCUP 

L O C A T I O N 
'" 23C 

2A0 

--4 

2B4 
2 C 8 

SYH^OL 
~K F Y L S " ~ 
vyni 
1 rs 

ES4_ _ 

ARRAY M A P 
SY'-nOL LOC AT \CK 
I V A L 
V v 0 ? C C 4 

SYMBOL 

NAM 

L C C A T ICN SYM6CL L O C A T I O N 
4Sft 
F 7 4 

L A P E L 
I S 

404 . 
F3C 

SYM10L 
V 
IDG 

LOCATION 
~5>4 
143C 

1 0 0 
"nc" 

I iSO 
t 30 

llL 

L J C a T J L N 
l n o c . 
I F 98 
i r * o 
U F E 

F C P ^ A T S T A T r ^ C N T MAP 
SY"IU1L 

10 
L Gl", 'i T J C N 

1 C R F 
120 lEDft 

_ _ 1 7 _ C _ _ 1 F 7 ^ 
3CC " " 2 C 2 C " 

±CC 21 7F 

SYM1CL 
4 0 

1 3 0 
2 7 0 
3 1 0 

L C C tTILN 
1CC8 

— If — 

"" 2 C 7 8 

SYVHOL L u C A T I O N 
1 E l C 

1 4 0 
2 1 0 
3 2 0 

1 F 2 2 
lf*0 
2 0 no" 

SY^fJOL 
70 

1 50 
22C 
330 

LOCATION 
1 E 4 F 
1 F 4 0 
1 F 0 7 

'2 o t a 

• r o T K K S I K c F ^ c c r * i n . ? n f c i c . s n . - ; c E . \ r L I S T . , v i r » = C K , L O / . n , ^ A P 
* i : P T ! IK E F F E C T * N A ' I C = | N U U T , L I N B C N T = • . 5 7 
*sr A 1 I S T ir s« ' S O U A C F s T A T ' C F M S " = " " 154 . P R O G R A V ' S I Z E " = 

_ * S J ^ T I S T i r S * MO C 1 A C N 3 S T I C S r - F N T P U g ? 
111V6 6" 



M I C h If .4K _T £HJ11 N A_L_SYST . f j?JU R A N_G </ 13_-A*. . . . _STAN_ ? Q : 5 1 . 5 5 PAGE PC01 

OCC1 S U I F E U T H F STAN' 

* * * S T A \ C A R C W F S AGGR EGA TEH DATA MATPIX 
"LSF '1 ' " IN "FR'FOICTFn" C F IT F R I C N ' - ' 'JOE CNLY 

* * » C C ^ P U T E S " F A N ' S , S T R . T L V . H T H I N STRATA 
* * * S7T. • SCQ.* f = (SCDrt t - M E A N ) / S T C . C E V . 
* * * C A I L E C 0> INPL1 

' 22 1 . 0 0 0 

2 ; 3 .OOC 
~ 2 24."C0"0" 

_ 2 2 5 . 0 0 0 
"2 2 6 . 3 0 0 
2 2 7 . O O C 

O0U2 
"OOOT 
0uU4 

LOCn 

O"707" 

O C C " 

" oo io" 
_00J_1_ 
001 2 
001 •» 
001V 
CO 15 

PC 1 

DIMENSION A C A T A | ? C 3 t ? C C ) 
I N T t C E R * 2 L I S T ( ; ? j l 
C C ^ C N / I C / l N , I T E V P , I P h T ^ t ! S A V C 
CCMW'CH N',N'G,N S , An"'t A , T v f L 1ST ,NVT 
C C K ^ C \ / P A R V </ I GSlltlP , I STP AT , 1 P " A X , I P H I N , tFSGP.T , I F P R b O . I FPft I N , I FMAST 

* I 8 A C , » C . I F 3 F G R , I F S T A N, I F PS 
IMJS =AI)J!TA('NV+1 , 1 ) 
I S = 1 

? 2 - ' . 0 O C 
2 2 9 . O G G 

"23c . rocb" 
2 3 1 . 0 0 0 

T?2".7fc'a" 
2 lO .uOO 
? 3 5 . O C C 
2 3 6 . 0 0 0 

T 3 7 ; o a r 
238.OOC 
23- f .UOC 
? * e . O O C 

CO 1 I P = 2 , K P 
I F ( I N D S . E C . ACATA(NV + 1 , IP1 ) GO T. l 1 
I E * I P - 1 

2 4 C . 0 0 C 
j c 4 1 . 0 0 0 _ 
2 * 2'."000 
2 4 3 . COO 

TT47000" 
_2f.^.C0_C_ 
246 ,"0"0O 

_2 4 7.U_00_ 
2 4 P . C G 0 
24 9_.000_ 

'2 S C . C O O 
! 5 1 . C 0 C 

.CALL T F A N S ( I S . I E ) 
I S = I P 

1 
INOS = AC A T £ ( N V + 1 , I P ) 
Gf N T INUF 

CTi 
CO 

C A L l TRAMS( 1 5 , " ' G l 

_0017_ 
on IH 
0 0 1 ? 
o >2: 

.s-m. 

I F ( IF PS . E C . C) GO TC 200 

6C 
NSTAF = 1 
NSTCF = NST A P • <; 
K M = 0 
1 F I N S T Q P . G T . N V ) NSTOP = NV 

2 ? 2 . 0 C O 
2 ' . 2 . 2 5 0 
2 5 3 . ' 00C 

^ 2 5 4 . 0 0 0 
2 5 4 . 2 50 
2 5 5 , 0 0 0 
"> t. £ -•li'/' 

n c 2 2 
0 0 2 3 ' 
no 24 
0 0 2 5 

_00?6_ 
UC2 7 
0 0 2 8 

:) c ? 
_ o a ? a _ 

00 31 
_003 2 
00 •> r 
00 34 

CC 2 I = 1 , N C _ 
2 ^ . OCC 
2 6 C . C C C 

IS = A C A T A ( N V H , 1 ) 
IG_=_ A T A_T A { N \ T * I ) 

T F = " A T A T M N V + V , f i " 
I F ( K M . N F . - 0 ) GO T 0 . 1 J C 

2 * 1 . O O C 
? 6 ? . 3 O 0 
26 3 ; 0 0 C " 

" 2 f i * . 0 1 0 
V<rf l U ( 1PRTJ , 1101 1 1.1 5 1 ( K K ) « KK=N5TAKtNbTC/P) 

113 FO F ̂  AT ( 1 Hi , • L i S J ^ G OF ST AM JAR Q I / E C M A T R I X ' t / Z / . ' S T P A T A ' t S X . ' G 
I r iCUF •", ' * 
* _ 5X . ' F R b O U f K ' C Y 1 ,3X , ' V " P I AftLE ' J U S . » , 1 01 8 , / 1 

K M "= 5 
11^ ITF< IPRTR , 1 2 0 ) I S . I G . I F , < AQATA1 J t I ) , .1 =NST AR , N'STOP I 
0 F f W T d H , 14 . H 1, I 1 2 , 2 C X , 1 C F R . 2 ) 

2 f " . I O C 
2 6 3_. 20C_ 

" 2 6 3 . 2 0 0 
26 3^30C 
2 6 3 . 5 5 0 
2 6 4 . 0 0 0 

T2 
KNT s KNT 4 1 
I F { K N T . G F . 6 C ) KNT = C 
C C N T I N U E 

2 6 5 , O O C 
2 6 5 . 2 5 C 
26 5 . 5 0 0 
2 6 6 . 0 0 0 

0 0 3 5 NSTAP = NSTCP • 1 
2 t 7 . G J C 
2 6 8 . 0 0 0 



M IC h 1 C A N T ERMIN^L SYSTEM f OR IB AN G (4M3_6_)_ 

OO 16 

STAN 1 0 - 1 5 - 7 * 

IF ( N S T A R . L F j . N V ) 1-0 TO 6C 
OU 17 200 ' E T L F N 

ENO 

2 0 : 5 1 . 5 5 PACE P 0 0 2 

2 6 S . O O C 
2 7 0 . C C C 
2 7 1 . 0 0 0 



H_I_C*' t_Tj A\ TJ^RM I_N fi L SYSTEM FQRTpflK G t 4 1 ?3fc ) ST AN 1 0 - 1 5 - 7 4 ?.Q: 5 1 . 5 5 PAGE AOQ3 

C O M C K SL:1CK / 1 J T T f l p S I Z E 10 
S Y M flOL LOC AT I CN SYMBOL LCC U ION SY MR OL L C C A T I C N SYM fl DL LOCATION SYMBOL _ __L0ilC AT 1 UN 
I N " J I TEMP 4 I P R T R fi I S A V E C 

C C M Q - N n i P C K / / M P S I Z E 3R95C 
SYMUfL L C C A T I C N SYMBOL LOCAT ION SYMBOL L C C A T I C N SYMBOL L O C A T I O N SYM10L LOCATION 
N 0 KG L N_S A MJAJ_A C NV 3H79C 
L I S T 2R7AO NVT 3 P S 5 F 

\ CO'MCN 3 L P*" K / PAR MS / VAP S I Z E 34 * 
S Y M - m i . L C C A T I C N SYMBOL L' C A T ION SY-1<MU LCC AT 1 C \ SY V ROL LGCAT ION S Y K I O L L O C A T I O N 
IGi i ( \JD C I^STRjST 4 IPMAX_ B C I E S O R T 10 
I F P M C "~Vt 1F PR IN 18 " I F " A S T 10 IP AC 20 " MP 24 
IFUFGR 2S I F STAN 2C I F P S 30 

SY' - '^CL 
TV ANS " 

L O C A T I O N 
FH 

S L P P P O G - i W S C A L L i O 
SYMBOL L O C A T I O N SYMBOL 
IBCCMff "CC 

L C C A T I C N SYMBOL LOC AT I O N SYMBOL L O C A T I O N 

SY ' - ' . "U 
I M i S 
NSTOP" 
K K 

L OGAT I C N 
100 
114 
121 

S C A L A R M A P 
SYMBOL 
I S 

LOCATION 
104 

J 
1 1 3 
12C 

SYM^CL 
I P 

L C C A T I C N 
I C * 
1 I C 

SYMBOL 
I E 

L O C A T I O N 
IOC 

1G 120 

SYM BOL 
NST AR 
I F 

LOCATION 
110 _ 
124 

3 

_SYMr>Ol 
"no 

L O C A T I O N 
1 3 0 

FORMAT S T A 1 E " E N T MAP 
SYMBOL I C C A T I P K SYMBOL L O C A T I O N SYMBOL L O C A T I O N 

120 l c 0 
SYMBOL L O C A T I O N 

« O P T I I N S 
*",1PT I CAS 
f-STAT I S T T C S * 
• S T A T I S T I C S * 

IK E F F E C T * 
" IN S F F E C T * 

I D . E P r m C , S O U R C E , ( v C l 1ST,MQDFCK . L O A Q . V A P 
AAME = STAN ' - <=-, 

souar F _ S T A T E H F _ \ T S _ -_ _ 
NO C I A G N O S T I C S G S H E K A T E O 

L I N r C N T = 57 
3 R , P R O G R A f S I Z E = 1272 



1 0 . - 1 5 - 7 4 

S L B W r U T I N E T R AN $( I S . I D '72 

* 4 * CCNPUTES A N O ^ J V I S C S ACATA A P ' A Y CY STKATfl 
C A L L tTT" R Y STAN 

27 3 
274 

"2 7 5 
Hi 

'ill 
2 7*! 

0 P 0 2 
0 0 0 3_ 
00U4 

RIM 
TIM 

A C A T A ( 7 C 3 , ? C C > 
A M ^ ' j ( ? : c » , $ T n n F . v ( 2 0 0 ) 

I A T 
CC-t 

ENS ICN 
ENS 1CN__ 
EG c M* 2 L I S T I Z ^ C ) 
*TN N , N O . N S , A G . \ T A , N V , L I S T , N V T 

279 
2 8 0 
"2^ 1 
2 HZ 
263} 
284 

0 0 0 
OOC 
0 0 0 
OOC 
OOC 
OOC 
OCC 
OOC 
000 

. 0 0 0 " 

. 0 0 0 

. 0 0 0 " 

. 0 0 0 
COGfi 
OOC 7 

"OOC 8 
GOC~ 
00 It)" 
GC11 

NG S = I E - I S 
1 I = U N ^ 

+ 1 

cc 
A f c 
S Tl) 
oc 

2 J = 1 , N V 
A N ( J ) = C 
C F V I J ) = 0 . 
? K = I S , I F 

2 8 5 , 

2 8 7 , 
2 ? 9. 

"28" 4, 
2 9 0 . 

OOO 
occ 
ioc 
OOC 
"occ 

00 K' 
C O ' 2 
ob i * ' 

0 0 1 7 

• ATA T A ( I , K ) * * 2 
ADA TAI I t K ) 

S I O L E V I I ) = STCOIV< I ) 
A v E AN( I ) = AffAN(I) * 
A M E A N ( I ) = AKEAN1 I ) /N'GS 
S T O O E V ( I ) = S C R T I S T I l C F V m / N G S " A P E A N ( I ) * * 2 » 

291 
2 52 

"2 5 3 
234 

0 0 0 
000_ 
COO 
OCC 

00 
1F( 

4 L = I S , I F 
STODCW I } . . " C C . ) ST OOF V ( I ) = 1 . 0 

2 9 5 , 
2 9 6 , 

0 0 0 
CCO 

0 01. ' 
o r> l ~> 
L.020 
u 0 2 ] 
0 0 2 2 

A C A 
_C_C_IJ 
C O M 

_ R F _ J _ 
LNO 

T A ( I , L ) 
T INUE 

= ( A T A T A f l . L ) - AMEAN11 I ) / S T C O E V ( I ) 

T INUE 
LPN 

2=7, 

1C' e_* 
2 9 9 , 

_30C, 
3 0 1 , 

OOC 
coo 
coo" 
c-o q_ 
coo 



. w 

' M C H S A N T I P ^ P M L S Y S T E M F O R I N G ( M 3 3 f c ) T P A N S 1 0 - 1 5 - 7 4 2 0 : 5 2 . 0 1 _ _ P * C E A 0 0 2 

SY" r<HL L C C AT I TN 
N " "0 
L I S T 3P7AC 

COMMON ; 1LPCK / / * A p S I Z u 3B35C 
SYMBOL L T C A T \ C K S Y W L L O C A T U N S Y ' ^ ' L LOC AT ION* SYMBOL_ „ L O C A T I O N 

4 NS " $" ACATA C " ' " 'NV 36 7 9 C " " N S 
N V T 

SYMpHL LOCATION 5YMBCL L O C A T I O N SYMBOL L C C A T I C N SYMBOL L UC. AT | QN SYMBOL L T C A T I ON 
S O K T " AC ~* 

: S C ^ L A P MAP 
SY'V. iJL L O C A T I O N SYMBOL LOC IT I CN SYMBOL L C C A T I C N SYMBOL L O C A T I O N SYMBOL L O C A T I O N 
NGS <Ut I J FM I_S RC I CO J C 4 _ 
k " " " ca i cc 

| *R= AY *AP 
S V ' P U L L O C A T I C N SYMBCL LOCATION SYMBOL L C C A T I C N SYMBOL L O C A T I O N SYMBOL LOCATION 
a f f i ' i CO- S T n r E v 3 F 0 

*V j ( 'T ICNS" IN c T F E C T * I D , E B C C I C , S O U R C E , N 0 L l S T , N O O E C K t L O A C , K A P 
• O P T I C NS IM r-FFC'CT* N A - E = I P ANS * U N F C N T = 5 7 

V S T A ' T T S T I C S * " S C O N C E S T A T ̂ V.EN T S = r ? f P R n C R A f S I Z E = 2 3 5 4 
• S T A T I S T I C S * NO O I A G N O S T I C S f £NFMTfcO 

ro 



'If. I - ] - T r PK I L S Y S 1 FOR TP AN G U 1 3 3 6 ) 

O C J - S L E R C U T I N E SORT 

. S C P T _ . 23= 5 2 . 0 5 PACF P L 3 1 

* * * S C B T S ACGRFGATFO DATA MATRIX 
» * * SGPT OCNE F I R S T BY STRATA , THEN PY G^CUP 
* * * CATASCT G F F I N E G " Y I T F " p CCNTAINS UNSCRTFO ARRAY ACAT A 

C" * * * P O I N T S AfGRFC-ATEn A Tf I X 
C * * * C A L L E D PY INPUT 

. „ 

G 
3 1 2 . 0 0 

C O G ? 

"75oT 
C C 0 4 

7 ,JC"5" 
3 C C 6 
O O C 7 

D IMENSION i C / T A ( ? C 3 , ? C e > , S T R C , R P ( 2 , 3 C 3 ) 
I N f F G E K PL EN 
[ N T E G E * * 2 T « C - ( 3 C C J 
i :»TEfGR*2 L I S T ( 2 P . 1 » 
C C N V C N / I C / I N - . I T C f P , I P F T P , ISAVE __ 
C C M"6 C N N , N G , N S , A C A" T A , K V , L I S~f t N V T 

3 C 2 . L 0 0 
"7'JT7o07j-
3 0 4 . 0 0 3 

"2CV. OOC 
2 C 6 . C O 0 

"2C7" ;0JC 
2 C 3 . O 0 0 
2C9 . Q 0 0 ~ 
3 1 3 . C O O 
M l . 3 0 0 " 

,O0C 
, o o c " 

3 1 4 . 0 0 0 
2 1 5 . O O C 

_2 j > . e o o _ 
3 1 7 . 0 0 0 
2 1 B . 0 O C 
? 1 5"."00"0~ 

2? C O C O 
T 2 U 0 0 0 " 

3 2 4 . 0 3 C _ 
'l 2 5 . O O C 

" ? f c . : o o 

• 2 ' U G O C 
3 2 9 . 0 0 0 

OOL'U NVT l = N V T • 1 

COFY STRATA AND GROUP V A P I A R L F S INTC S T P G R P ARRAY 

P C 2 I = 1 . N C 
T 4 C I I I = I OTlT 

Q-'A I 
"00! 7" 

S T K G F P I 1 , 1 ) = ACATA(NV+1 , 1 ) 
S T R C R P ( 2 , 1 ) = A C A T A f N V T , I ) 

C A L L O S I R I S SO»T ROLTINR 

3 3C.OOO 
"2 2 i .OOC" 

2 2 2 . UOC 
— 5 T T i 

t l 

T2T.00T 
. ^ G j J O . 
5 . C 0 C 

236 .UOO 
I f fTocT 
_ 2 3 * . 0 O 0 

3 3 9 . C O O 
3 4 Q . C O C 
3 4 1 . JOO 
3 4 2 . 0 0 0 _ 

"34 3': OOC 
3 4 4 . U C G 

" 3 4 5 V 0 0 C ' 
246 . C O C 
3<- 7 .OOC 

O C T ; C A L L R A C I X ( S n r . R P . U G . B , ! , 3 t 2 t T A G i 2 I 

C 
r *** 

•0.14 

o-:! 7 

COPY A C A T A * 3 T R I X ON C I S K 
OC 3 I = 1 , N G 
W « I T E ( I T F . " F ) ( ACATAf J , I ) , J = l , N W ! » 
E N O F I L E I T E H T " 
R E j , J N C _ n E " 0 _ k _ 
•fv i k i, £ Y " AC A T /\ Vi ITU OR*jjEKET> KCWS C 

r 

G i ? 2 0 

D C 4 I = 1 , N G 
T A G ( I ) - 1 IM) = T A G ( I ) - : 

I F ( I h C r C J i GO TO 25 
J = I i I N C 

5 
« E A r ( T T W i 
C C N T I M J E J 

" K2AC ( I T " t > P I ( A O A T A I K . n , ~K = 1 , NVT1 I 
^ f w U C I T E M P 

0 3 2 6 
c c r 7 
C-02A 

I 5 T A P = 1 
IOC I S T C P = I S T A R 4 9 

KNT - C 
I F ! I 5 T Q P . G T . N V ) I S T O P = NV 

l [ = I,N'ft _ 

3 4 R . C O C 
" 3 4 9 . O O C 

3 ^ 0 . 0 0 0 
' 3 5 1 , O C C " 
2 5 2 . C O C 

" " 3 T 5 J C " 
254 .OCO 

"?sT.~cc"c~ 

35 6.OOO 
3 M . 0 0 0 



M I O I I J A N SYSTEM FORTRAN G I M l ' f l S C P T 1 0 - 1 5 - 7 4 2 0 : 5 2 . 0 ' PAGE P002 

_0C? 
0-'i? 
00 * 

"i c 
GO? 
0 0 3 

I S = A C A T A ( N V + 1 , I I 
!G = A q A T 4 { N V T t I I 
INN = A t )ATMN'VT+ l t I ) 
I F ( K N T .NF . . G) GO TO 1 U C 

120 W R ' T E ' IPRTR . 10J I L t S T J KK 1 , K K s i ST A K . J J T CP > 
~ 1 C F l I K f A T T l H , •"**•*" i r .ORt 'MTCO 0 AT A""** # • ,//T5"xY 

* ' STRATA - , 5 X , ' G ^ C I P ' » 5 X , ' S I 7 F . ' • 1 01 1 C / / / I . 

2 * 2 . 0 0 0 
J 6 3 . 0 00"' 

_»fi4.C-00_ 
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Appendix B 

Sample Printouts of 
Calculator and P r i o r i t i z e r 

the 
Functions 
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* * M f-; i v(-.x"M T T T T T S S S S S S S S S S S S S S S S S 
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2 l i l t ) ' 9 _ _ 1 1 3 . 1 1 3.1 1 
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2 1260" 6 "3*79? 2 . 6 3 2 ."50 
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3 500 5 3 . 2 0 2 . 60 2 . 6 C 
3 " 5 2 * 2 2 . 0 0 2 . 0 0 " " ? . • : ! c 
i 59 5 1 5 . L 0 4 . n o 4 . 0 0 
a •TOO 6 3 . 1 7 2 . 1 7 
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3 23 30 5 3 . 4 0 3 . ?G 3 . 0 0 
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4 20 2 4 . 0 0 4 . 0 0 3 . 5 C • 
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I 10 _ ^ - J _ * - _ J 1 . 0 7 3_.2fi 3 . 3 3 3.--Q 3 . 6 0 ' 3 . A 3 4 . C 0 _ A . 0 0 4 . 3 C 
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"3 .20" 
2 . ^ 2 

3 . 2 7 
"3V 3 1 
3 . 2 0 

3 . 52 
2'."45" 
3 . 4 2 
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3 . 5 0 

ft 
3 . 7 1 
3 . 5 5 
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12^0 f= 1 . 0 3 C . 4 2 0 . 14 
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•> 2P5 3 0 . ^ 0 C . P 6 1 . 0 0 
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i 25 5 0 . 2 5 0 , 2 8 0 . 3 4 

30 4 0 . 0 6 - C . 0 3 0 . 0 9 
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3 5C ) c 0 . 1 3 c : r r ~ 0 . 2 8 
3 5 2 5 ? 0 . 0 C . 0 6 0 . 5 6 
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3 9C0 £ 0 . 7 2 C . 3 1 0 . 1 3 
3 9 . 5 9 0 . 1 6 0 . 4 1 0 . 5 9 
3 10 30 6 0 . 4 4 C . 3 4 0 . 5 1 

K ? C 5 0 . 2 2 C . 4 4 0 . 3 8 
3 1C94 1 0 . 0 9 0 . 0 0 . 0 
3 12 M 3 0 . 4 7 0 . 5 7 0 . 6 6 

12 35 5 0 . 6 6 C . P 8 0 . 7 8 
3 1 ? * 0 10 0 . 4 1 . C . 2 2 0 . 2 2 
3 1245 e 0 . 1 9 C . 5 6 0 . 1 6 

1 : 3 4 7 0 . P 4 C . 7 2 0 . 0 7 
1345 i 0 . 6 3 C . 7 f i 0 . 5 3 

'a 1 I 5 ) 3 0 . 5 0 C . 6 9 1 . 0 0 
3 1445 3 0 . ? 4 0 . 7 5 0 . 6 3 
i~ ' l * c " 4 0 . 9 1 0 . 5 9 C 8 4 
i ; 7 7o 5 C . 8 S C . 6 6 C P S 
i ' ? 5 5 2 ' 0 . 7 3 C . 6 3 C . 5 0 
~; 1^41! 1 o.ai c.ei 0 . 4 1 
7 ? C I r . 7 0 . 7 5 C . F4 C . 72 
1 2 I P 5 6 0 . 5 ) C.">C 0 . 31 
3 2 H O ? 0 . 3 1 C . 2 5 0 . 2 * 
3 3 "30 5 0 . 2 8 C » 3 0 . ' - 4 
3 ? 3 4 ) e 0 . 9 7 cVs?"*"' J . 6 9 

7 ' 4 'i c 0 . 3 8 C . 1 9 0 . 19 
i. 10 c 0 . 3 3 0 . 5 6 0 . 78 

20 2 \ . 0 0 l . C C 0 . 5 6 
2 3 5' 4 0 . 7 - i C."7f 0 . 3 3 
47C K O . C C O 0 . 1 1 

4 i<=-. 2 0 . 1 1 C . 4 4 0 . 4 4 
5 2 j 6. 0 . 6 7 C . 6 7 0 . 6 7 

_ 594 4 0 . 56 C . 7 3 0 . 2 2 
n ? 5 9 0 . 4 4 0 .3 1 0 . 0 
i 2 0 . 8 J C 3 - 0 . ^9 

4 1 * ' 0 "5 0 . 2 * o . ' 3 t . 00 
. 1 4 C 4 • 1 j . 50 "o.c 0 . 5 0 
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ft** i T ' A T f t N T . J G P C L P NO. SAP P L C " S I Z E " =" 

* + * M G h SCO°ES 

V A 4 I A 8 L E N U f F . f * 
1 0 
I 1 
12 

P E R C E N T I L E 
0 . 7 1 4 
C . E " - 7 
C . E 5 7 
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* * * HIGH S C n P F S 

V A R I A B L E NU W BE R PER C E N T I L E : 
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10 

0 - 7 1 4 
C . F F 7 

' 11 l . C C C 

- P * 
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V A - i U S L E M J f P E R PE RC P NT I LE 
10 0 . 0 
11 
12 .1 ^ 

* * + S T ' A T l NC. 0 GHCLP NO. 1155" SA*fp_E S I Z E = 7-

» * * L O * S C O P E S 

- V A ^ T A i U F M'CHEa P F T C t N T I L E 
V.C 
1.1' 

C . l-4'3 
C . 1*4_ 

12 C . 2 E 6 

* * * bT^ATA N C . 0 GHCCP N C . 12CC SAMPLE S I Z E = 8 



V A P U B L E MJfHFH P L P f t M R F . 
12 C . 1 4 ? 

* * * H O " SCOTS' 

*/A ̂  ! A R L F 'MJMP'EH P f P l i ' - M 1 LE 
10 L O C O 

* * * S T ' . A T fi :<C. 0 G ^ C L P N C . 12">. S A M P L E S I Z E = 5 

>>** L O U S C C r ' c S 

V A Q I A G L E N U .W P E F C E K T J _ L F 

• i i tvfih • 

S~T F. A T A N C . 'J G F U . P N C . 12 6 £ S Af P L I ZI = 8 

* * * n „ c r c P ? S 

V A A I A H E NU.'Ot^ >"r " O F " T I L l 
L O o. r f-

F 1 r F s r .OP c S 

V ^ U A ' i L 1 : NUfP_-" t " » F P C f \ T I L r 
11 
12 1 .coo 

* * ± 5 T « A T ^ ; - r - - _ _ GPQLP N C . 5 A * P | . f S I ZE = 5 

* * * LOW scc-r^ 

V * ? 1 A P L F M 1 V P F 3 ^ F P C T N T I L C 

"ll ~~ ' " t^i?i"" 

* * * S T i ; . U i N O . 2 

* * * * "LOIV T C C P E T 

0 « C L P M C , 1 . 5 S £ f - P _ , 1 S I Z E = 4 

VA-.UAKLF NUMhfl P f R C f N T l l . " 
1 ! C O 
12 C C ? " 



w 

* * * ? T ' : ^ T f l Nr.. ?_ G P C L P N C . v n S A M P L E S I Z E = "T 

* * * H 1 Gl- S C O P E S 

V A R I A B L E N u r P T -

11 
P E R C T N T T L F 

3 . 7 1 4 
10 
12 

C . 7 P 6 
c. e?3 

***__S_TRA7 A__N0. ______ G P C L P N C . 25C SAKPLE S I Z E =• 

*_*_ l iV* S C C K 6 S 

V A3 I A 5L F NUN3FR P E U C r N T I L E 
12 C • 7 5 7 

* * * F I G F SCOP-PS 

V AP I A*3L E W t J F a ° c k C h M i L F 
10 O . r ? ? 

* * * S T : : A T / N C . 2 G K C L P * J C . 2 f l 5 S A T L E S I Z E = 3 

HIGH c=S 

V A I i ,3 L E NUf'P-'t 0 ^ C E N T I L __ 
11 0 7 " 
10 C . t C S 
12 1 . CCO 

« s * S T R A T A M O . GRGLP N C . SAMPLE S I Z c = 3' 

* * * I C n S C O S F S 

V A ^ . I A J L F .'-cUKPlFff » t " p ' C c M * I L C 
11 0 . 1 1 = 
10 
12 

C . 3 10 
0 . 3 33 

C ' C L P NO. 37C 



* * * i r > C O R E S 

V A a i M L E NUyP.r-* P E R C E N T I L E 
12 C.23~8 

* * * T T G I - S C O R E S 

V A R I A B L E NUMBER PfcRCFNT I LE 
11 0 . 6 6 7 

* * * STRATA N C . GRCCP NO. 4 L C SAMPLE S I Z E = 

* * * LOV. S C O R E S 

V A S I A ^ L F W R E 8 
1 0 
12 

P C ' C E N T I L E 
0 " 2 14 
C . 2 8 6 

STRATA N C . ? G R C I P N C . 435 SAMPL? S I Z E = 1 

* * * L O - S C O R c S 

V A R U R L E NLTPER PF RC E*'T I LE 
12 
11 

C . C A 8 
C . 1^0 

* * * F I C h SCOPES 

V A R I A 8 L E MJMPFR P E R C E N T I L E 
I C C . 8 1 Q 

* v < S T ? \ T A NO, 2 fWOLP NO. 530 S ? ,V ^ L _ S I Z E = 11 

L ' V S C C ^ F S 

VA-1 I A 4 ( E ."IIKPCR P F I C f - ^ T I L r 
13 C . 1 6 ? 
1 1 C . 2 r (• 

- * * h I C i - S C O P E S 

12 
P F > ' C F M M . F 

C . 6 f- 7 



. ' r -< f .TA ' c<r._p H C . t2r: s ^ r t = - s t / i " 

* * * M i l - 5 0 f ' 3 F S 

V ' < U . U P P j C - ' C C M l L C 
To " " 0 " > « 7 

r .TBMA N O . 2 CH C L P NC. 6 6 5 S / ; . " P L F S I Z E = 19 

"**»* v-'i-ft-'Yc'59fs ' 

VAR I A 0 L £ NUMBE» P E R C E N T I L E 
12 0 . 6 9 0 

v^j# S T ' JTA v:C_-__ J C-aCl.P N C . 7 U S A _ F . _ _ _ 

V i S I A R L E NUKReP P F ;tCfc NT I LE 
1 0 
12 
11 

0 . 0 4 8 
_0.1 19 
C . 2 3S" 

GO 

* * • S 7 ! M T A r ; r . 2 G ^ C L P NC. f 5 C S ' W P L - S I Z F = 

V43IA.J1.E N U V P E R ' P E ' C F N T I L E 
10 C . ] * 3 
1 1 C . ?. P1 

* » * F I O H S C O P E S 

V M I A U F \ U V P F 9 P t ^ C F V T I L F 
12 0 . 6 1 c 

* = * STRATA ; : 0 . 2 GHCCP N C . *" 7C SAMPLE S I Z E = 3 

* * * u : « SCOOTS 

V A * I * r t l F N1J"B_R P r ^ O f N T I L r 
1 7 
11 

file:///UVPF9


^ T - l A T i N C . 5 G . K L P N C . I ICC _A --f't ,t 5 1 / 5 = 

V A U A H L F pr . "^r rnvT l IT 
IO J . 1 1 ° 
11 0 . ? ' - . ? 

* 4 * 5 M I T A N C . ? G * C L P N r . 117 C S A " P I E S I 7 E = 12 

* " * * " X c V ^ c c V f '< * 

Va> I f i :> .L r \ u y P _ S ? F - " C r V T I L F 
12 C . C 7 1 

STX1TA N C . ? G^CAP NG. 1 ? ^ C S ^ * P L _ S I Z E = 3 

* * * I- IGF SCORES 

V A R I i i U F NUMhF.a !J t it c r. \ 7 ] L C 
11 0 . ° « 1 — 
10 C 

* * * S T - ; U A N C . ? G r C L P N C . 12eC SAvp_= S I ? F = 6 

V A ^ I A » L E NUKPP.S • P l - D r F M I L E 
12 0 . / 1 4 

F IGF S C 0 P c S 

V A ^ l AiU. E NUfftER ^L___C § r_T_J____ 
C^"7 6 2 1 1 

A T A N C . 2 G ^ C I P N C . 121C SAvi'L.-: S I = 7 

$ * * L ° « SCOPES 

Vr tH I f t iLE \ l UKP_ft P l i R C E M T I L F 

file:///uyP_S


UL C . 190 
0 . 3 f< 1 

* * * HIGH SCftBES 

VAR I A3 L E NUMBER 
11 

P E R C E N T I L E 
• 0 . 6 1 9 

» # * STRATA N C . G R C . P N C . 130C SAMPLE S I Z E = 17 

* * * L C K S C U R F S 

V A R I A B L E NUMBER P t R C F N T l L E 
10 
1 1 
12 

C . C ^ 5 
C . C C 5 
0 . 143 

* ' • * J T ; M T 1 NC. 2 G R C L P N C . 1 3 6 0 S A y P L s S I Z E = 6 

* * * F I O F S C O P E S 

V A P I 5 1 L F NUMBER l 1 E C C F N T T LE 
10 C . ? ' 2 

ro o 

V A R I A B L E NUMPER P E R C E N T I L E 
12 0 . 9 0 5 

a r t < . T A T i » r . 2 G£CLP N C . 1 4 0 3 $ A y p i _ S I Z E = 5 

* * * HIGH 5CCR?S 

V Aft I ArfL E NUMBER Pf- » CE N'T I L F 
10 C - 7 6 ? 
11 
12 

C . C C 5 
C . 9 76 

T F AJ_ i__ \ ;C__ fitfCLP N C . 1455 SA^-'FL!? S I Z E = . 6 

h I GF SCOPES _ _ _ _ _ 

V A R I A i J L f NUMPER 
To 

P Z- '•* C F N T I_L F_ 
C . 6 I a 



0.7_>? 

« • * * STRATA N G . 2 G A C i e N C . 1*:_0 SAMPLE SI ZF = 3 

* * * L O SCCr-'SS 

V A R T A R L F N U M B E R P F S C F N T T L E 
11 0 . U 7 
10 0 . 2 2 P 
12 O . ' I O 

* * * _T"<4T4 NC. 2 G R C C ^ N C . 1 56C SAMPLE S I Z E = 3 

=>4* H.IOH S C O P E S 

V A R I A B L E NUMPE3 P E ' « U : . \ T I L _ 
12 C . P 5 7 
11 0 . ^ 2 ^ 
10 0 . 5 5 ? 

« * # STRATA r. >t • 2 OKCLP N C . 16CC SftNPLF SI7F. = 9 

HI î F SCOPES 

V A 7 I A 0 L E MjrvB^B P i l P C L N T I L E 
11 C , * 9 C 
10 0 . 7 1 / . 
12 0 . ' » . o l 

* * * S T " M 4 N C . 2 GKCLP N C . I f * C S A f T L G S ( Z r = I 

i . c * sr.r. : ' 'c"s ~ ™ 

VA.i : A 1LC t;tj:-'P.c.$ °~:'rC~<\JlLZ 
12 C . C 
10 0 . 0 ^ 4 
11 0 . ! <• 3 

S T i i . U A N C . 2 G A C L ? N C . 1^60 SAVkLE S I Z E = 2 



. . _ 
* » * * r-1rh r.r.'-.pr-, 

V A ? IA1L E NUKRFP p t . " f*_ Ff;T T Lfr 
12 C . \ - " = 
2 1 l . C C O 

' . * __> l i . A ? G R C U ? NX. i fc^S SAl-PLH S I Z = » 2 

» * * H C F S C U T E S 

V A R I A B I F M J f P E R P E R C E N T I L E 
10 C . ^ C 
12 0 . 7.? fi 
11 C". ri 3 3 

* * * S T K A T - N C . . 2 Gr^r.LP N C . ! M 5 SANPl F. S I Z E = 5 

V - t l A B L C MJK&cH 
1 0 

" ^ C f : M i L F . 
0 . C 7 1 

. ro 

* * * _>T ? _ T . G ^ C L F N C . 1P11 S / " ? L E S I Z E = 7_ 

* * * l.CV S C C ^ F S 

V t J I aHLF NUf'-P-E3 P f .RCEf T TLF 
11 
12 
10 

0._? (•:?__ 
~o\ ?T 7 

i f - * S T P A T i N C . 2 G S C L P N C . 1 5CC S A * P L F S I Z E = * 

r e c u r s ; 

V A ' U A ' I L F NUMfic'i Pf' °X I \ T I L.F 
12 3 .3" . ] 

* * * F 1 C F S C O P E S 

V A R U U ' F N U W R F R !>F »,C f'N T'liL L 

1 0 
C . 3 10 
,1 . C C O 



_ 

* # * S T R A T A NG. 2 GRCUP N G . I S 7C SAMPLE S I Z E = 

* * * H IGH SCOPES 

V A R I A B L E NUKPER 
11 • 
12 
10 

P E R C E N T I L E 
0 . 7R6 
C . M O 
0 . F.97 

* * * STRATA NC. 2 GRCLP N C . 2 0 2 * SAMPLE S I Z E = 7 

* * * H G H SCORES 

V A 3 [ A 3 L E NUMBEH P E R C E N T I L E 
1 0 
11 

0 . 6 4 3 
0 . 6 4 3 

* - * STI i . iT . i N C . 2 C C L f N C , _ C 9 _ SAMPLE S I Z E - 6 

CO 
-t I A-3L ^ \UNPE * P h K C E N - T l L L 

1 0 3 . 2 t 6 

* « » F I Gl- S r .C' -"ES 

V A M A - U E MJKPtP P F R C F T I L F" 
12 C . 7 ? 6 

e t * :>Ty ; \ r_ N C . 2 GRCLP N T . 2 1 3 0 SAVPI._ S I Z E = 2 

t«* H G h SCOPES 

V M M H L b N l ' y p . R _ I _ C E N T J L _ £ _ 
I C "' 0 . 9 7 6 " 
U C . 9 7 6 

STRATA N'T. ? OKF.LP N C . 2 1 6 * SAMPLE SI 7F = 5 

* * * _ i . r u S C O F F S ' 

file:///UNPE
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o 

V A R i/wju Mu^eri 
12" 
11 

p f__ t f- TJJ-F. 
0 ft. 7 
c . : • l c 

* « « S T R I T A N C . 2 GRCLP N C . 2 2 0 5 SAMPLE S I Z F = 7 

V A R I A B L E NUMBER PC-RCFNTH.E 
t , 
1 I C . 2 5 7 

* * * F I G F S C n = E S 

V A M A 3 1 F NIJMRFR _ _ _ _ L N T 

12 C . 7 1 4 

* * * ST'MT 1 N C . 2 GRCI.P N C . _ ? 4 C SAJ-PLE S I / . E = 

* * » F IGh S C i l P F S 

V A - U A 3 L E NU"RFR 
I C 
11 
12 

P E R C E N T I L E 
0 . 7 ? P 
0 . c 5 2 

_ ro 

GRCLP N C . 2 ? v l c _ * ' P | . - SI7.F = 

* * * h !Gi - S C A R F S 

VA^ IA- l l iF NUMBER. P E R C F N ' T J L S 

12 
U 
10 

0 . ' • 4 _ 
C .-7 3 H 
C - P K ] 

* * * _T3ATA N C . 2 G R C L f N C . 2 4 0 5 S AM F L _ S I 7 F = 4 

LCV> S O C L E S 

V A R I A B L E NUMP. _ * 
I 1 

P . P . C F M I L . 
C . C <• F 

12 
10 

C . C 9 5 
C . 1 ° 0 



» * » S T »fiT A NO. ORCLP N C . S A . * F L F SI ZT = 

• * * Lt'W SCCRES 

V A R I A B L E NUMHCK 
1 0 

p. p.r.i N'T i L T 
0 . 2 5 0 

l l 
12 

C . . Q 1 
0 . r^ -

* * * f T .7 fi T A N C . C 3 C L P NO. 3C S A * F L S S I Z E =• 

* * * I C U SCORES 

V A R I A B L E NUMUfR P E R C F M 1 L E 
1 1 
10 
12 

C . C M 
G . C f ? 
o " . c ? -

* * * STRATA NO. 3 GROL.P NO. h C SAMPLE S I Z E = 2 

* * * F I G F SCORES ro 
cn 

V A - l t ' E L E \LtMP._R 
1 0 

P £ r t C F M I L E i 

12 
11 

C . 7 5 U 
C . r 3 P 

**t j T R A T A NO. 3 GRCCP N C . ?'*C S / M P L E S I Z E = 4 

# * * I (*u S C O K c S 

V A R I A B L E NljMPF.E _ l K 1 1 LE 
0 .?<-4 10 

S T K i T f l N T . J C S C L P N C . ' i u C SAMPLC S I Z E = 1 

L O U SCORES 

V A - t I A _ L E MUMPFA P E R C E N T I L E 
10 0 . 0 3 1 

file:///LtMP._R


V A R I A S L . NUMBER PE ^Ct-N T I L F 
! T l C 7 T C 6 

12 C.<iCo 

STRATA NO. 3 GRCL.P N C . SAMPLE S I Z E = 5 

* * * L O * S C O R E S 

V A R I A B L E NUMPER P F S C E r T TLF 
12 ' J . C r - 3 
11 0 . 1 5 6 

* * * STRATA N C GROUP N C . 4HC S ^ P L E SI It = 

* * * I Ol» S C C H E S 

VA.< IA^LE NUMpER P E R C E N T I L E 
12 
11 

C . C r l 
C . C 9 « 

* * * ST-3ATA N T . 3 GPOLP N C . SOC S ^ I ' L F S I Z E = 5 

ro 

* * * LGfe S C C R C S 

V A U A 3 L E NUMBER PF. RCf NT T LE 
10 
11 
12 

G . 1 2 5 
J3 . 1 2 5 
C . z : u ~ 

• « STTAT A NO . 3 . GHOLP N U . 525 SAMPLE S I Z E = 2 

* * * I TV, S C O R E S 

V A R I A B L E 'JUMPER 
I C 

P C - a C c M ILK 
0 . 0 

1 1 C . C t 3 

* * * .STxATA N C . 3 GF C L P N C . 535 SAMPLE S I Z E = 1 



* * * r- 1 SCORES 

V A R I A B L E -JUMfiER 

11 
1 0 

P f R 0 F N TJJ_E 

uoc.o 
l .ceo" 

* * * <T«AT4 NC. 3 C R C L P N C . ' SAMPLf S I Z E = 6 

* « » LOU s e r i e s 

V i - i I A ' H c NUM.R r. R 
12 

P F K C f N T I L E 
• 0 . 1 7 5 

11 0 . 3 1 3 

*•*+ F I GF SCOPES 

V A R I A B L E MJMflfcS 
I C 

P t R C F N T I L F 
0 . 7 1 9 

'-*<• STRATA NO. 3 0-R CLP N C . «£5 S A f P L E S I Z E = 9 

**<• I.Ci-. C C C ' - F S 

VAR I A HLF ' I U " P E " ?Fi ' .Cf f:T I LE 
ro 

10 0 .1 

- * * . 7 v .11 A l. 0 . 3 Gr'ZLP NO. I C i C 5 A '•' P L F S I Z E = t> 

V A R I A B L E NUMBFR P E R C E N T I L E 
11 0 . " A 4 

F I C F SOORFS 

V A R I A 3 L E NUMBER P E P C r M I L F 
12 C . M 3 

"A * * STRATA NO. 3 Gf CL P N C . K 9 C " SAMPLE S I Z E " = 5 

* * * l.OV. SCORES 

V A R I A B L E NUMBER P C R C F f \ T I LE 



12 
0 . 2 1 = 

> * * STRATA N C . 3 OR C L D NC. FcTS SAM~P_F "SIZE" - f 

* * * LOW S C O P E S 

V A R I A B L E M J V R E R 
12 

P E K C F M I L F 
C C 

11 
10 

0 . 0 
C C S * 

< S T R M A O C . OR C L 0 NO. 1210 S/-"=-L_ <IZC = 3 

* * * HICt- S 1 " R F S 

V A R I A U L C NUMBER P E R C E N T I L E 
12 
I I 0 . Cf .c 

ro 
CD * * « • S TV _T ft N f . G F C L P NO. 123*5 SAMPLE S I Z E = 

F I GF fOORFS 

VAr<I A R L F NI tMPER 
10" 
12 
11 

P F R C E N T I L E 
0.r>56 
C . 7 P 1 
0 . c 7 5 

* < * S T K A T A i G * C L P N G . 124C S f F L E S I Z E = 10 

v * * "niW Vrc- ES 

V A R I A B L E NU'AB_R . P i - K C l r M I L ' 1 

11 C . ] « 
12 J . 2 1" 

* * * STRATA NO. 3 GHCLP N C . 1 2 4 5 SAMPLE S U F = 8 

* * * LCU S C C R E S 



10 0 . lP.fi 

« * * STRATA N C . 3 GRCLP NO. 1 3 3 5 S A M P L E S I Z E = T 

* * * t-lGr- S C O P E S 

V A R I A 8 L F NUMBER 
U 

P E R C E N T I L E 
C . 7 1 9 

10 
12 C .96 .9 

* * * STRATA N O . -> GR CL ° N C . 1345 5Af<>LC S I Z E ~ 1 

* *<• t-IGt- S r ' ) F _ S 

VAR 1 A HI. f NUMP.FR P F R C F N T K F 
10 
11 

0 . t 2 5 
0 . 7 2 1 

• * * * STRATA NC. 3 G R C L D NO. 1 35C SAMPLE S I Z E = 3 

a * * HI fir- S C C R F S 

V A ^ I A r K . r NU.ypER P F ^ . G F A T K F 
11 
12 

C f 
I . C C O 

* * * STRATA N C . 3 GROLP N C . 1445 SAMPLE S I Z E 

* « * K 1 GF SCOPES 

V A R I A B L E NUMPER P E R C C N T I L f 
12 
11 C . 7 5 0 
1 0 C . =38 

» * * STRATA N C . 3 GROUP NO. 1595 SAMPLE S I Z E 

http://lP.fi


• . . - © t 

* * * U G H S C O F F S _ 

V A 3 1 A B L F NUMBER P E R C E N T I L E 
1_ C.5U4. : 
10 - . l . f 

* * * STRATA NO. 3 fiFCLP N C . 177C SAMPLE S I Z E = 

* * * F TOF SCOPES 

V A R I A B L E NUMBER P_«CfrNT I L E 
11 
10 
12 

0*f tifr 
C . ? 7 

* * * S T 3 fit A NO. 3 GF C L p N C . 1 F 5 5 SAMPLE S I Z E = 2 

* * * HIGH SCOPES 

V A R f A U L E NUMBER P E R C E N T I L E 
11 C . f: ? 5 
10 C . 7 H 1 

Co O 

* * * S T U T >: r ! . 

" h I G F S C - ' E S " 

GHCLP W. 19ftC SAMPLE- S I Z E = 1 

VA<JAKL£ NUMBER P . R C F . V T I L F 
1,0 C M 3 
1 I C.P-1 ? 

S T P i T i MiC 3 . GK C L P NC • 2 C I ? 

* * * ~ h > G F " _ r r & _ ' s : 

SAMPLE S I Z E = 2 

VARIABLE- ^ U M B n ' ^ L N C F N T R E 
12 • 0 . 7 ] i 
10 
11 

0 . 7 SO 
0 . F.4 4 



» * * _. r <A r * r j r . 

* * * L P * S C O R E S 

V A R I A B L E NUMngR 
12 

P E R Q F N T I L E 

o.?i?'~ 

*<•*"" Sf i ' .At A' N.r. 3 0 ° CL P NO. 2 1 9 C SAMPLE S I Z E - 2 

• * * L O U S C C R E S 

VARIAfiLF. NUMBER 
12 

P E R C E N T I L E 
C . ? * 0 

11 
U 

C . 2 5 C 
0 . 3 1 ? 

S P U T A NO. . GRCLP N C . 2 3 3 0 S A * P L F S I Z E = 5 

* * « i n ; . SCORES 

VA.-< I A _ L E NUMBER P_E" C E N T I L C 
10 T . ?•• '_ ~ 
U C • 7 7 5 

CO 

S T - A T £ NO. ? ORrUP N C . 234Q S A M P L E S I Z E = 2 

r- I O ^COPFS 

V A R I A B L E NUMBER P 0 ^ 0 F M I L h 

1 0 0 . S 6 9 

* * * S T R A T I NO. 

* * * L1 * S C O F F S 

ORCLP N C . <343 SAMPLE S I Z E = 

V A R I A B L E NUMBFR 
1 2 
11 
10 

P E F C E N T I L F , 
C . J an 
0 . 1*P 
0 . 3 7> 



STOAT 9" Nr.". 4 GROUP NG. I C 'SAMPL E " S I Z L " 
. . . G . . . . . . . 

* * * i.n:> s c e n e s 

VAF U ' l L E NUMBER P F T T F M H E 
i O 0 . ?. ? 3 

* * * 1-1 Gl- S C O P E S 

V A R I A B L E NUMBER P E P O E N T I L E 
1? 0 . 7 7 B 

* » * STRATA MO. 4 GF CL P N C . 2C SAMPLE S I Z E 2 

* « * KlGr- S C O P E S 

V A R I A T L C NOM3ER PE F Of VT I LE 
I C 1 . 0 0 0 
11 l . C C O 

* * * STRATA NO. 4 GROUP K G . 2 3 5 SAMPLE S I Z E - A 

* * * i n* " s c C R E T " " o 
. FN 

V A R I A B L E DUMBER P E R C E N T I L E 
12 C . 3 33 

* * * H C k SCORES 

V A J H - * L E NUMBER P E R C E N T I L E 
10 0 . 7 7 H 
11 C . 7 7 P 

- - - - — - — — — • ' - -

* * * STRATA NO. 4 GF-CUP N C . 4 7 C SAVOLF S I Z E 5 

_ : 

LOS S C O P E S 

V A R I A B L E NUMBER PcF.ril T I L . 
10 C C 
11 C C 
12 0 .1 M 

* w * STRATA NO. 4 GRCUO NO. 4 9 5 S A v p i t S I Z E 2 . • 



£ 

* * * L'~w S C r ^ F S _ _ 

V A R I A B L E VUMPER PL- k C F N T I [._ 

n o m i : : ' 

S T - A T A NC• GHCLP N C . C.2Q SAMFLF S I Z E = 

* * * I IGh S C O R E S 

V M M d L E NUMOC-R 
1 0 

P L k C E M I L E 
0 . O f 

I I 
1 2 

0 . 0 0 7 
C 6 6 7 

S T ' f A T i 4 11R C L a N C . P r 5 SAMPLE S I Z E ~ 4 

* * * LO'* S C O P E S 

V A R I fl ri L E N Ll M S E R P F R C F M 1 L c 

12 
11 

C . ? ? 2 
0 . 1 ? ? 

CO 
CO 

S T K J T A N C . 4 ORCL'R NO. 1C25 S / M I ' l . S I Z E = 9 

' * * LOv. S C O P E S 

V A l U A . L E NUMRFR P E R C E N T I L E 
12 
11 

0 . 0 . 
c m 

* * t S T R A T A _ _ _ r . 4 GRCL-P N C . 1 7 2 . SAMPLE S I Z E = 2 

a s * , h TGI- S O C P c S 

VA=MARLF NUVP.FR o t P C E N T I L F 
10 
11 

0 . «P.r-
C P P 9 

12 C ft « c ' 

* * * STRATA NO. 4 GFCL° N C . 1310 SAMPLE S I Z E = 3 



* * * i rvt S C O R E S 

V A R I A B L E NUMOER P E R C E N T I L E 
10 
11 

C . 2 22 
C . 3 ? ? 

* * * U G H SCOPES 

V A R I A B L E NUMBER P E R C E N T I L E 
12 1 . 0 0 0 

" * » STRATA N C . 09 G * C I P N C . 1 5 . 4 SAMPLE S I Z E = 1 

* * * L O U S C O R E S 

_ . V 4 R I * B L E NUM.3ER P E ^ c T ' l C T R t 
__. 1 1 0*0 

* * * • STRATA M O . 5? GRCl.P N C . 2 9 1 0 S A w F LE S I Z E = 1 

* * * t 0'* S C O R E S 

J _ j _ R M B J J NUMBER P E R C E N T I L E 
i o o.o""" 
12 C . C 

CO 
- F * 

*<•* M ' - ' iTA r :C. «•? OCCUP H C , 9 9 9 9 ? S A V P U S I Z E = 2 

* * * p I GF S C O F F S 

V A R I A B L E N!J*"?ER PE U C ^ M ! L F 
10 
11 

I . C O . 
L C C P 

12 l . C C O 

* * * * - * U * f COST. = f F 7 



[_\ST n u T r " _ F C : < _ S ( . C I U _ f i t SI Ai-CH " .OMTCP SYSTEM " J 2 / 3 I / 7 4 

* * * * * L 1ST IN'". 'IF SCTIM FC L L >)h S : . ^ _ ^ _ _ _ _ ^ ^ _ _ _ „ 

CACQ 1 _2 ? 4 ? 6 7 P 
MO. i2?4S678 cU23A56 7"e^Cl23^5f e^Cf2^^567^q0l234S67BQcT23ASS7n^or2^456"7fr°012 <4^67890' 

1 F.h'JN NCMj _ 
"2 I c S T " w u - \ 

1 G V M U ^ SVAft = A, CF.C1 I M F 1 L F - I H I NQ«H » 
4 V 1 0 - V 1 2 * 
•S f. ENCF UP. 

CO 
c n 



- _ 

p p r r t . ' * % c - * ' n c r c P E ? i s - 7 * 
— . - - - - - -

H V A K = 3 >W-r=6 L C C I I \ F I L F = I M NCM" * • 
• 

THf- V A S M M L E L I S T I S : 
. „. : - • -

V I C - V 1 2 * 

- CO 
cn 



T Y P E V Ail I ABLE NAME TL OC WICTH NCOEC * R = S P . f O C O O F l MPC00E2 REFNO 10 T S L ' J M 

T T 0 WCRK GROUP NO. I J c 0 ! OOUO'J 

T i 0 2 - O I C I T C L A S S 2 ^ 2 C • ! cccocco 0000 J 

T 10 0 10 CO HAS C L E A 3 GOAI s 3^ 1 0 i 0OCOOC9 0 0 0 0 0 0 6 OOOO.j 

T 11 u 11 WK A C T I V i n OKGAf 11 EC 34 1 0 0CC-UOC9 0 0 0 0 0 0 6 OOOOO 

T 1? 0 12 YOU GET OTh UNIT I NFC *»9 1 0 1 0 0 0 0 0 0 9 0 0 0 0 0 0 6 OOOOO 

CO 



S T 1 - A T A V fRMtM. E I S : / - P ! G I T C L A S S V A R U R L F NC. f7 
G^mjP V . K I . v i t J S _ _ _ _ h Ir<K GRCI. : J N r . V A R I A B L E N G . 3 
M N I W P E R C E N T I L E I S T F E ' A O T H ~ ~ ~ 

~ M * X I K U P — P E R C E N T I L E I S T F E ~ T 0 T H 
n i C 1 LF P ' i | N T - D J T RE'3UFS7EO ' 
P F » f F M I 7 EC f \ f » X S f C G E ~ 
NCPf-' [AT \ S E T 
"AD C i T A W I L L TERMINATE PUN 
F I T K ' < " I S S 1 N G C AT A C'JCE VALUE FOR AliY V A F I A H L t W I L L R E L E T E THE CASE 

* * » A F T P = G L C P A L F I L T E R I N G 
S A M P ' L C S I Z E = 125 

_ N C P F S T " A T A = c 
' . ' C V c F G R C U P S = 17 

* * « N G . cF'cfSfT* E L T M N M T O M E C A ~ C S C ~ C E M D T ~ 

« * * NC. CF C A S E S EL I w I N A T fcC R E C A t. S E OF MC2 = C 

* * * F I N A L N " . UF C A S E S FCP A N A L Y S I S = 1 ? 5 

CO 
CO 



* * * A Gf"'< F C A T F C f A T A 

5.T :id T A r .oruP M/.F. I C 1 1 1? 
1 3 1 1 1 0 14 3.21 2 . 7 1 2 . 5 C 
1 3 3 1 2 0 IB ?.**.'? :.oo 1.<*Q 
1 1'. 2 . S 7 2 . C 7 2 . OC 
1 ? 1 1 40 4 3 . 5 0 3 . 0 0 3 . 0 C 

"1 3 U 50 7 2 . . ) ' ' 2 . 4 3 ; . - c 
I 3 3 210 ft ? .50 2 . - 5 2 . 6 ? 
1 3 3? 20 13 3.46 2 . 7 7 1 .54 
I ? ' ? 3 0 l*i 2 . 1 3 2 . " 1 ? 2 . 0 0 
?. 23 1 -0 3 3 . 6 7 3 . 6 7 3 . 0 0 
2 3 ? ! CO 4 3 . 2 5 2 . 75 2 . 0 0 
2 3 7 2 0 0 5 3 . C C 2 . 10 • 2 . 2 C 
2 ^ ) ICO 1 4 . OC 3 . 0 0 3 . :c 
i 2 1 C C 0 5 3 . 2 0 2 . 4 0 2 . R C 

2 2 C 0 0 e 4. ~0 3 . 6 2 3 . 1 2 
23CCO 2 2 . 5C 3 . 70 3 . 0 0 

4 1 0 0 1 0 3 3 . 6 7 4 . 3 3 3 . 3 3 
9 9 9 9 9 1 5 . 0 0 4 . 0 0 3 . 0 C 

CO 



* • * t ll'r PRINTOUT 

S T K J T f l V A R I A B L E MINIMUM MAXIMUM 1 2 1 * 5 6 7 8 9 

1 10 2 . J 7 3 . 5 0 2 . 7 5 2 . S 4 3 . C A 3^17 3^26 3 . 4 4 _ 3 . 4 S 3 . 5 0 
1 " "11 2 . C C 3 . 0 0 " 2".05 ' ~ 2 . ' l 4 2 7 2 6 2 . 3 2 T.3« 2 . 4 9 2 ^ 6 9 " 2 . " 7 5 2 " . 84" 
1_ 12 K 5 4 3 . 0 0 - 1 . 7 6 " 1 . 9 ? 2 . 0 0 2 . 0 0 ?.00 2 . 10 2 . 4 5 2 . 5 7 2 . 7 4 



* - * i ^ r . i t r P P U : T O M T __ . ___ . . _ .. . . . . . . 

STP JtT A VAR U H L F " I M K U I V!\> MUV 1 ? 3 ^ 5 6 7 fi 9 

? io cc 4 . - : ; 1 . 0 7 _ 3 . i s _ 3 . 2 2 3.3;- ? . 4 6 - 3_._M ' 3-70 3 .so 3 . 9 c 
2 11 2T7'f K ' W "2 .76 2 . 7 8 " " " 2 . 7 5 " 2 . 8 A " " " 2".90 2 . 9 6 " 3 . C 7 ~ 1 . 2 7 3 . * ? " 
2 U 2 . C C 3 . 3 C 2.06 2 , 1 2 2 . 1 8 ' 2 . 3 6 2 . 6 0 2 . 8 4 3 . 0 0 3 - J l 0 _ _ 3 *°_£ 



. _ © 
* * " C C C U E P P INTOUT __ 

S T R A T - VAR 1 A R L E M 1 N 1 P L M . M A X I M U * 1 1 2 3 4 5 6 7 8 9 

3 _1 0 2 . 4 . 0 0 2_.^4 2 . 78 2 . 9 2 3 . 0 6 3 . 2 0 3 . 3 6 3 . 5 2 3 . 6 8 3 . 8 4 
3 11 2 . A C 3 . 6 2 2 . , ; 2 ~ ' 2". 64 2 . 7 6 2~.88 3 . 0 0 3.12 3".2"5 3.~37 "" 3 . 5 0 "" 
3 12 2 . EC 3 . 1 ? 2 . 8 4 • 2 .88 2 . 7 2 2 . 9 6 3 . 0 0 3 . 0 2 3 . 0 5 3 . 0 7 3 . 1 0 

ro 



o 

* * * H E C H E PRINTOUT 

STRATA VAp I A 8 L E v I M f U '4 MAM -1UM 1 2 3 4 5 6 7 8 9 

4 10 2 . 6 7 3 . 6 7 3 . 6 7 3 . 6 7 3 . 6 7 3 . 6 7 3 . 6 7 3 . 6 7 ' 3 . 6 7 3 . 6 7 3 . 6 7 
4 11 4 . 3 2 4 . 3 3 4 . 3 3 4 . 3 3 4 . 3 3 4 . 3 3 4 . 3 3 4 . 3 3 4 . 3 3 4 . 3 3 4 . 33 
4 12 2 . 2 3 3 . 3 3 3 . 3 3 3 . 3 3 3 . 3 3 ' 3 . 3 3 3 . 3 3 3 . 3 3 3 . 3 3 3 . 3 3 3 . 3 3 



* „ D E C I L E PiMNM.LT _ _ _ _ _ 

STCAT A VM'. IAin, E K I M V L M MAX 1 •U.1" 1 ? _ 3 4 S . ' f t 7 H 9 

___99 10 5 . CC 5_ .J_ ___!__P,JL___ 5 ! _ 3 0 l ! j 0 _ 5 . 0 0 5 . 0 0 5 . 00 ^ * _ J 0 „ _ ' i * i j 0 _ 5 - 0 " 
""oq" l"l 4 . C C 4 . 0 0 i . O O 4 , 0 0 4 . 0 0 4.00" 4~70"0 4 . 0 3 4 . 0 0 " 4 . 0 0 " 4 . 0 0 ' 
99 1? 3 . C C 3 . U 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . 0 0 3 . C C 

http://PiMNM.LT


* o. * i 1ST ] \~, i:r ?~irt-_\i 1/FT. MATRIX 

S T R A T A i-:*nijP f '< c c i. 11\ c \ V W I A BL i: N T S . 10 1 1 12 
1 32110 u 0 . 2 5 0 . 1 7 0 . 3 1 
1 ? 3120 0 . 1 3 c c 0 . Jf> 
I 3 3 1 * 0 14 0 . 0 1 0 . 0 2 0 . JR 
1 3 3 1 * 0 4 • U . b J _ . _ 4 ' " o . n " 
1 3 3 I 5 C 7 :>. 1 3 c . i 1 0 . >S 
I 3 3 210 a J , •>? C C A U . 3 6 
i ? ; ? ? c 13 0 . 5 5 C 1 Q 0 . 0 1 
1 ? 3 2 30 15 0 . 2 2 c . c a 0 . J 8 
I 3<100 0 . 5 3 o . o c 0 . 5 0 
? ? : K 0 4 C 1 c . c e O.OR 
? 2 3200 5 3 . C 9 O .C f l 0 . 10 
2 1"; 3 CO 1 0 . 70 0 . i c a . so 
? ? i ; _ c 5 0 . 1 5 C 0 9 0 . 15 
1 22000 3 0 . 70 C . 6 5 0 . 58 -
? .2 3 OCO •> 0 . 0 5 0 . 2 5 0 . 5 0 
4 i ; •; l o 3 0 . 4 4 1 . C C 0 . 2 6 

99 I ' l ' ^ o 1 I . C 3 0 . c 0 . 35 

-t> 



* * * ' I I <T U r , CF NO IM c X T K r ; v r S_PY J S F s i t P 
^ A c - ; CMOt'PJNC" PY PERCENT" 1 LJf •'•lAGN 1 TijliE 

" * * * S T R A T A N C . I G R C U P N C . 3 3 1 1 C SAMPLE S t Z T ^ rv 

* * * LOW S C O R E S 

VAR I A 3 L c NUMBER 
1 1 

P E R C E N T I L E 
0 . 1 7 4 

1 0 
1 2 

G . 2 4 P 
0 . 3 1 3 

* * * S T r f l T 1 N C . G R C U P N C . 3 3 1 2 0 S A V P L E S I Z E = 1 3 

V A . U - * I . : : M;«:!ER P E R C E N T I L E 
1 1 
1 2 
1 0 

O . C 
o.ce? 
C . 1 ? 7 

"'. " ' " -f-

FT"** S T R A T A N C . 1 G R C U P N C . 2 3 1 3 0 S A M P L E S I Z E = 14 \ '• \ 

W * " ' L G V ~ S C O R E S ~ 

* v a _ u n L F N , j M H - g p H R C U ' T I L C ' 

1 1 C . C I P - = , 
1 0 C . C ? C 

1 2 ? ! L C , I 2 — _ . 

* * • S T . R A T A N O . 1 g f C U P N G . 3 3 1 4 0 S A " F L E S 1 2 E - 4 

% * *.*' J: P."*. S C C K 6 S • 

• *• ' ' - • - • V A R I A B L E NUMRER P E R C E N T I L E 

l l C . 2 4 4 

h 1 C F S C O R E S 

V A R I A B L E N U M . ? F R P E R C E N T T C * 

1 2 C . 7 C P 



* « * STRATA HO. 1 GKCUP N C . 2 2 1 5 0 SAWPtC S I Z F = 

* * * LOW S C O P E S 

V A R I A B L E NUMBER 
n 

P f C l U I L F . 

11 
10 

O . C 5 2 
0 . K 7 
0 . 1 34 

ft**- $T« ATA NO. GRCLP N C . 2 2 2 1 0 SAMPLE S I Z E = 

* * * LOW S C C R C S 

V A R I A B L E NUMBER 
11 

P E R C E N T I L E 
O.Cfcr 
C . 3 - 1 

* * * STRATA N C . GRCUP N C . . 2 2 2 J SAMPLE S I Z E = 13 

* * * LOW S C O P E S 

V A R I A B L E NUMBER 
12 

P E R C E N T I L E 
0 . 0 0 6 

4-« 

1 1 0 .1 R7 

STRATA NO. GRCUP N C . * 2 2 3 0 SAMPLE S I Z E = 15 

* * * LOW S C O R E S 

V A R I A B L E NUMBER 
1 2 

P C R C T K T I L E 
z.zn 

n 
10 

C • C 9 3 
C . 2 2 ? 

• * *» ST'rlftTA NH . GRCUP N C . 7 1 1 C C SAMPLE S I Z E -

* * * LOv. S C O R E S 

V AR I A PL E MJKBEB 
12 
11 
10 

P f C T M I L E 
C . C 8 0 

_c_.p_ac 
0 . 1 P 4 " 



STRATA N C 2 G^CUP N C . 3 T ? C C S ? " v p i r S17F = >̂ 

VAR I a li'L S N t l M V f f i - T R O f M ] LF. *" 
11 C . C f A 
10 C.C<=1 
12 C . C S f , 

* * * _STI_ATA_ N0_. 2 ORCtP ' I C 33 30C SAwp__p S U E = 1 

Li.'h F C C ^ E S 

VA R T aei E MJf.eER P F i » C _ M I L E 
11 C . 1 C 0 

*** V IGF SCORES 

V A R I A B L E MUMPER P E R C E N T I L E 
10 O . ^ C O 

* 4 * STRATA NO, 3 GRCUP N C . Z K O Q ' SAMPLE S U E = 5 

... ^ 
CO 

* * * LOh S C O R E S 

V A R I A B L E JUMPER .PE RC T I L E 
11 C .CP.7 
10 0 . 1 Aft 
12 0 , 3 "5 0 

* * » ST -RATA \ 0 . 3 iGRCU? 1 _ . 2 21M0 S ^ - P C E S « E = B 

r H I G t * srfo^FS . " 

" ~ --- - v TA _R'irA*iT IE'^U*?TF~ p~rTon\7j'L~E 
:\ 1 V_. __=J 

' il ) 0 . 7 CO 

* » * S T 1 ' ATA , \ r 0. 3 C=GUP NC . 23 CCC S ^ I ' L c S U E = 2 

* * * ~ L O W ~ S C C R F . S ~ 

i 



VAR I A HL E NUMBER 
10 
r r 

P E R C E N T I L E 
0 . 04 P 

* « * 5TR A T A N C . i" G R C t P N O . 1 0 0 1 0 S A " P L F S I Z E = 3 

* * * L _ V S C C P F S 

VA R I A HL E NUMBER P F R C E N ' T I L E 
1?, 0 . 2 5 9 

* * * F I G F S C U T E S 

V A R I A B L E NUMBER PERCENT I L E 
11 " l . O C O 

* " « * STRATA N C . GRCLP N C . c t j c : ? SAMPLE S I Z E = 1 

» * » LOW SCORES 

V A R I A B L E NUMBER P T F C E N T I L E 
11 O . C 
12 C . 2 5 0 

UO 
* * * F I C F SCORES 

V A R I A t i L E NUMBER P E R C E N T I L E 
10 l . O C O 

*<-***<:TEP CCST = * 1 . 1 4 

* t * t « * ' t : MCRF Rt'N C A P D S ; TOTAL COST = t 3 . 0 2 



. 21 6 9 ^ ? l b ' ? ^ ?_1 - — 6 9 3 8 . 1 — 6 9 3 21 6 9 3 H 21 

J n P N C . " U N I V E R S I T Y f F M I C H I G A N TERMINAL S7STF>" ( M l GEL C T I 2 4 ) 1 0 : 4 4 . " 0 5 " " h E P O C T 1 6 / 7 4 

ttf.tttttce 3 3 3 3 . 3 * 3 3 3 R 8 8 _ 8 _ 8 F { - « 2222222222 1 
666666666666 999 ; ^ 9 9 C C 3 q q 3 3 3 3 3 3 3 3 3 3 3 3 Pa3HHf*R8S£PR 222222222222 111 
66 66 99 oo 33 33 P3 8P 22 22 111] 
66 9 9 90 33 ee ' es 22 1 
66 c a c c 33 98 83 22 i i 
66666666666 999=9^999^90 >333 HFH86P88 22 n 
666666666666 3 3 3 3 I f lSRfif lRR 2? 1 
66 A S 5° 33 88 8R 22 i i 

• 66 66 99 33 88 ? 8 22 11 
66 66 _ C 9 ^9-9_ 33 33 Kfl P8 22 11 
666666666c r6 e c i o ; c ; c tf a -j 9 3 3 3 3 3 3 3 13333 3 8 3 8 3 . 3 8 f i d _ 8 222222222222 111111 n n 

6 6 c £ 6 f 6 t 6 6 99 - n c ^ v ^ c g - 3 33333 1333 88dRP-. 88&8 222222222222 n u n 1111 

SSSSSSSSS* DOrCOCCDD HH Hh T T T T T T T T T T T T 

s s s s s s s s s s s s ncocccc 'oco - H H H H T T T T T T T T T T T T 

s.s ss n n D O H H H H T T 

ss n o H H TT 
S S 5 " ""' 0 0 ' CD HH "hh T t ' 

SSSSSSSSS 0.1 C D FhhHHhHhHhHH T T 
SSSSSSSSS On C C rhHr.hHHHh'HHH T T 

SSS OD C C HH h h " T f 
SS 0 0 CO HH HH T T 

S S _ _ s _ 0 0 _ _ _ H H _ T I 
"SSSVSSSSSSS'S " OCOCCCDOOC HH " H h "'" T T " 

SS 5S SS S SSS OnOCCCCi)D HH HH . T J 



s ;:•• r . i . iF3 ' * -;>'?3-13<.- •603834- • 6 9 3 6 3 4 -

L N I V c K S n > CF KICHIT-AN T _ <•'. I ?JA L 5 V S T . . " U ' C C f L C T 1 2 4 ) 1 0 : 5 4 . 5 7 W E D O C T 1 6 / 7 4 

fy V f. S •> * V f 
.Vf.Mf.f/f.rMVM 

"J"t 
K f' y 
y f> w 

•> V M M M 

vfw.VM vf 
MMK MM 

v.V'-'VM jfyy^'H 
,it<ltt M. t"-f--MM 

l/VvTrij VM •' ^ 

f",v| y 
M »• , - i M 

VVv 

V > fi 
;.' ,v v 

~if~y.9. 

f v 

t. v r MM 
.v." N M M 

^ f'K v . i 

T T T T 1 T T T T T T T T 1 T T T T T T T T T T T 
TTTTT TTTT T T T T T T T T T T T_TTTTT_ 

"TT TT T T T f f T"TT T T f T f f T T T T T T T 
TT TTT 
T T T T T 
T T T T T 
T T T T T 

_T T T 7 T 
T T T T T 

U J L L 
" t T T T T 
vrn T_ 

TTT f r 
T T T T T 
T T T T T 
T T T T T 
T1 T T f 
T T T T T 

S S S S S S S S S 
S S S S S S S S S S S S S 

S S S S S S S S S S S S S S S S S 
S S S S S S ^ S S S S S S 

s s s s s " " S s s s s 
s s s s s 

S S S S S S 
s s s s s s s s s s s s s 

S i S S S S S S S S S S S 
S S S S S S S S S S S S S 

S S S S S 

S S S S S S S 
S S S S S . 
s s s s s 
s s s s s 

s s s s s s s s s s s s s s 
s s s s _ s s s _ s s _ s s s s s s s s _ 
"" s s s s s s s s s s s s s " 

S S S S S S S S S 

H H T T T T T T T T T T T T 
H H T T T T T r r T T j r r _ 

TT 
TT 
T T 
TT 

coon 
r. c on S.^SSS 

5 S Ss f s s s FI-f-VH'FlhH 
hhhrr ' - ihr -h 

H H 
s s s s s 

s s s s SJ-SSS coco 

fC 7 P 1 4 6 9 3 8 1 4 



• l C - C f i - ' ' 4 C l t TC HTS A R C_x A _i P«C U t *_5 » _T I- E_ K " C O R K ' S MMM, M [ L L , P F Q R , ANE 
* * < T « * SCRMER WERE T SMPRRA R I LY "UNA VA I L A BL E "THEY SHOU'LiJ NOE ALL P'E O-KAY 

***** 

ho 



I N S T I T U T E K B S O C I A L u r S F A K C * MQNITCR S Y S T F * 0 2 / 0 1 / 7 ^ 

* * * * * L ! S T INT, OF S E T U P F O L L O W S : 

CAPO 1 2 ? 4 5 6 7 ' 8 
N ( \ 123^fr7 f i9"C 123 A 5 6 7 8 9 0 1 2 3 4 5 6 7 a 9 C 1 2 3 4 S 6 7 8 9 C 1 2 3 4 5 6 7 8 3 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

1 tPUN_NTiRJj ( -
2 TEST" RON 
? _VAr-. = ? StfAR=6 PRED ST AK » 
4 V 1 0 - V 1 6 * 
5 f . E N O F l L E _ 

t n 
CO 



P F r,r. R _ v ,\c P ^ [ K J C Sf_3 _ L _ _ L 

GVf.R=3 SVSR=6 PREC S T A N * 

THE V A P I A 3 L E L I S T I S : 

V 1 0 - V 1 6 * 

- - cn 
-P» 



V AR . T Y P E TLOC WIDTH NCCEO R E S P . WLT.0DE1 MOC0OE2 RF.FNQ 10 TSEONI) 

T 3 C WORK GROUP WO. 10 S 0 1 
• OOOOO 

7 S _ _ 0 ?- D I G I T C L A S S ?R 0 1 _____ _ C C C C ' C 9 9 _ OOOOO 

T I J 0 13 CO HftS C L E A R GOALS ? 1 1 C 1 0000 J 0 9 0 0 0 0 0 0 6 OOOOO 

T U 0 11 V>K ACT I V I T Y DECANI ZEE. 34 I 0 1 C 0 0 0 0 U 9 000000f t OOOOO 

T 12 c 12 YOL GET O I F UNIT I NFC 1 . 0 1 3 J 0 0 C 0 9 0 0 0 0 0 0 6 OOOOO 

T 13- 0 1 7 SUPS OPEN 10 I C L A S ? s 1 0 1 COCO 009 0 0 0 0 0 0 6 OOUOO 

T 14 0 14 Tf iLC ENOUGH 10 CO JflP 37 1 0 1 0 C 0 0 0 0 9 0 0 0 0 0 0 6 OOOOO 

T 15 c 1 . YOU F E E L L C Y A L TC CO 28 1 0 1 . C 0 O J C 0 9 0 0 0 3 0 0 6 uOOOO • 

T l i c I t C I S A G J U E M S - X F C THRU 3 * 1 C 1 C 0 C 0 0 C 9 OO00OC6 OOuOO 

t n 
t n 



< 
#*.# i'A".*^ f TF.B S ^ c C I F IC AT ICN 

ST D A T A VA~RIAP.LE I S : . - D I G I T C L A S S V A * 1 4 R LE N C , 6~ 
G K P ' J P V A R I A P 1 E I S : *CW GROt P N f . V A R I A B L E N C . 3 
" ININUM P E R C E N T I L E I S THE 40TH " 

W A X I K L ^ ^ F T C F N T T L E I S T F E fiCfH 
P P ' T . I C T F C C R I T E R I O N SCORE MOL'E 

' M^STFIi r /ATi SET " 
RAO C^TA K I L L TERMINATE RUN _ _ _ . 
E I T F E R M S S I N G C A T * CCOE VALUE FOR ANY V A R IA P. L E M L L D E L E T E " THE C A S E 

* * * AFTER G L OP AL F I L T E R I N G 
S A f P L E S U E = ABC 
N r . O F STRATA = 5 
N C . C F GROUPS = . 6 

. * * * N C » r F C A S E S FL IM1NATEC O E C A 1 5 E OF HOI = 11 

« * * N C . CF C A S E S E L I M I N A T E S B E C A L S E OF MD2 = 0 

* * * F I N A L NO. CF C A S E S FCR A N A L Y S I S = 4 6 9 



STPAT ft G - . O I P S t 7 c. 1^ 1 1 12 1 3 1 4 15 16 
0 ) 4 . y-j 4 . 7 j 3 . 4 C 4 . 4 ) 3 . 8 0 5 . 0 U 3 . P 0 
C 355 S 3 . ' -0 3 . 6 0 2 . 80 3 . 4 0 3 . 6 0 4 . 40 3 . 2 0 
0 1 0 4 5 1 4 . 0 0 5 . 0 ) 3 . OC 4 . 0 0 " 4 . 0 0 5 . 0 0 4 . 0 0 
_ U P C 7 2 . 9 » : ? . 0 3 1 . 5 C 3 . 5 J 2 . 5 0 4 , 50 4 , C O 
0 l U 5 7 2 . 1 6 2 . « 7 ' 2 . 4 3 2 . 4 3 2 . 4 3 3 . 1 4 2 . 7 1 
0 1200 A . 12 3 . ^ 0 2 . 3 7 3 . 2 5 4 . 1 2 4 . 50 3 . 6 2 
0 1275 •J 3 . ' . 0 3 . 2 J 2.-3C 3 . 4 . ) 3 . 2 0 4 . 30 2 . 8 0 
0 1 2 ? 5 3 3 . 37 .3 .75 3 . 5 C 3 . 2 5 3 . 3 7 3 . 7 5 3 . 7 5 
2~"~ 7 i 3..-.0 3 . ? 0 2 . A - 3 . 2 0 3 . 2 u 3.-50 3 . 4 0 
2 I 5^ t 3 . 5 3 1 . 7 * 2 . 0 C 2 . 2 5 1 . 7 5 4 . 0 0 3 . 0 0 
_ 17.3 5 4 . 00 3 . r,o . 3 . 6 C 4 . 4 0 4 . 2 0 4 . 8 0 " 4 . 0 0 ' " " " 
? 2 50 7 4 . 0 0 3 . '* * 2 . 7 1 3 . * 6 3 . 8 o 4 . 4 3 3 . 5 7 
2 2 8 ? 3 4 . 3 3 4 . 0 0 4 . 3C 3 . 6 7 • 3 . 6 7 4 . 6 7 4 . 3 3 
T 345 3 3 . 3 3 3 . 0 0 2 . 6 7 2 . 6 7 3 . 0 0 3 . 3 3 3 . 6 7 
2 3 7J 4 3 . 7 5 3 . 7 5 2 . 5 0 3 . 5 3 3 . 5 0 4 . 5 C 3 . 5 0 
? 6 3 . 3 3 3 . ? 1 2 . 6 7 2 . 8 3 2 . 8 3 4 . 0 0 3 . 3 3 
2 4 33 ' 1 4 . 0 C ' 3 . 00 2 . 0 C 3 . 0 0 2 . 0 0 4 . 0 U 4 . 0 0 
2 5 30 11 3 . 1 R 3 . U 3 . 1 8 2 . 6 4 ? . 3 h 3 . 4 5 3 . 3 6 
I s 7 3..-16 3 . 5 / 3 . 0 C 3 . 4 3 3 . 5 7 4 . 4 3 3 . 5 7 
2 19 7 . 7 9 3 . 4 ? 3 . 4 2 3 . 5 3 ' 3 . 3 7 4 . 3 ? 3 . 5 8 
2 7 ^ j 10 2 . 1 C 3 . CO 2 . 2 0 2 . 5 0 2 . Q J 3 . 8 0 2 . 9 0 

. 7 3 . 1 L 3 . ? 3 3 . 1 4 3 . 5 7 3 . 5 7 • 3 . 5 7 3 . 4 3 
2 . 3 ? 2 . 3 } 3 . 0 C 1 . 6 7 2 . 0 0 2 . 33 2 . 6 7 

L l J . ) a ?.00 7 . 2 5 3 . 3 7 2 : 2 5 3 . 5 0 3 . 0 0 2 . 75 
2 1 1 ? ) - ] 2 3 . 5 0 3 . 0 0 2 . 1 7 1 . 9 2 2 . 5 8 3 . 3 3 3 . C 8 
2 12 SO 4 . 3 3 4 . 0 0 7 . 0 0 3 . 0 0 2 . 6 7 4 . 0 0 3 . 3 3 
» " 1 2 6 j fl 3 . " 3 3 • p 1 * ~ 2 . 5 C ~ 3 . 8 3 3 . 5 0 4 . 17 3 . 3 3 

> 1 2 * 0 7 1. c,3 3 . 7 1 2 . 4 3 3 . 0 0 3 . 0 0 4 . 4 3 3 . 7 1 
2 1300 17 3 . C 6 3 . JO 2 . 2 ° 2 . 6 5 2 . 7 6 3 . 7 1 3 . CO 
2 i u o 6 1 I T ?.C 3 . 8 3 3 . 3 3 3 , 5 0 4 . 0 0 3 . 6 7 
2 ' 1 4 . 3 5 4 . 0 0 4 . C J 4 . 0 0 3 . 6 0 4 . 0 0 4 . 4 0 3 . 4 0 
2 14 = 5 6 ? . * 3 3 . :-3 3 . 5 C 3 . 1 7 3 . 6 7 4 . 0 0 4 . 0 C 

i s oo 3 3 . 3 3 3 . 0 J 2 . 6 ? 2 . 6 7 3 . 3 3 3 . 6 7 4 . C O 
2 1 560 3 4 . 3 3 4 . - 3 3 . 6 7 4 . 6 7 4 . 3 3 5 . 0 0 4 . 3 3 

1600 9 4 . 0 0 3 . 7rt " 3 . 7 3 4 . 0 0 4 . 1 1 4 . 4 4 3 . 4 4 
2 l c 4 j I 3 . 0 C 3 . CO l . C C 2 . 0 J 2 . 0 0 3 . 0 0 3 . 0 0 
2 1 6 6 0 2 3 . S O 4 . 5 0 4 . 0 0 4 . 0 J 4 . 0 0 4 . 0 0 4 . 50 
2 ! 6 , 3 2 4 . 0 0 4 . C O 3 . 5 0 4 . 5 0 4 . 0 0 5 . 0 0 4 . 5 0 
2 1775 5 3 . 00 3 . 4 0 2 . 0 0 " " " 3 . 4 0 2 . 6 0 4 . 4 0 4 . 0 0 
2 1011 7 ' . 4 3 2 . ' - 6 2 . 5 7 2 . 4 3 2 . 7 1 3 . 8 6 3 . 5 7 
2 1361 6 3 . 5 0 " 3 . V 0 3 . 0 0 ' " " " 3 . 1 7 " " ' 3 . 6 7 4 . 33 • 3 . CO 
7 1 700 4 4 . 5 0 4 . ; o 2 . 7 5 S . 5 J 2 . 5 J 5 . 0 0 4 . 5 0 
2 1*170 6 4 . 1 7 i . o a 3 . 5C 4 . 0 0 4 . 1 7 4 . 6 7 4 . 50 
2 _ 2 0 2 5 6 3 . r - 0 3 . 0 0 3 . 3 3 •3 . 5 0 4 . 0 0 3 . 6 7 
2 2 0 0 6 6 3 .'4 3 3 . :• 3 3 . 5 0 3 . 6 7 3 . 6 / " 3*. 67 3 . 6 7 " "" " " ' " " 
•J 2130 i 4 .50 4 . -;o 3 . 0 0 4 . 5 0 4 . 5 0 5 . 0 0 4 . 5 0 
2 2 1 6 6 5 3 .6Q 3 . 2 0 2 . 4 C 2 . 6 0 2 . 6 0 3 . 6 0 3 . 3 0 
? ??cs 6 3 . : 7 j . 1 7 3 . 3 3 3 . 3 I 3 . c 0 3 . 6 7 3 . 1 7 
A 2 2 4 a 2 4 . 0 U 4 . r>J 4 . 0 t 5 . 0 0 <-.50 5 . 0 0 3 . 50 
2 2 ? - * l 6 4 . >7 3 • p I 3 . 1 7 3 . 1 7 3 . 6 7 4 . 6 7 4 . 0 C 
-» /, 3 . ? ' i 2 . 7 5 2 . 2 = 3 . J J 2 . 7 5 3 . 30 4 . 2 5 

? 5 9 3 . 4 0 3 . w'j 2 . ° C 3 . 2 J ? .ao 4 . 6 0 3 . 4 0 

- ̂  30 4 2 . 5 0 1 . 0 0 2 . 0 C 2 . 2 5 1 . 7 5 2 . 0 0 3 . 0 0 
1*0 2 4 . 0 0 4 . ' J O 3 . 5 0 4 . 3 3 3 . 5 0 4 . 50 3 .50 
?40 4 3 . 5 C 3 . ^ 0 3 . 0 C 3 . 5 0 • . 7 5 4 . 0 0 3 . 7 5 



< * * A C C R r C A M t t * 

S T R A T A C ° r i j p S U E 10 1 3 13 13 14 15 " 16 
• 3 4 75 * .Rl1 ? . r 0 2 . 0 C 3 . J J ? . O J ?.40 2. ."0 

4".0 ?.*-o 1 . 3 0 2 . 4 ) ? . 20 ' ^ . C O 
i 5 - 0 5 ; . 2 0 2 . ' . 0 2 . * 0 3 . 2 ) 3 .Ou 4 . 0 0 2 . 2 0 
•i 5 ? 5 2 2 . C C 2 . CO ? . 0 C 3 . 0 0 3 . 0 0 4 . 0 0 3 . 50 

"3 5 = 5" f ~ 5 . C . - J . ^ ' O 4 . JO 4 . 0 ) ' 4 . 0 0 5 . 0 u 2 . 0 0 
3 9C0 i 4 . C O 3.1 7 2 . W 2 . 9 3 3 "* 3 . 5 0 3 . 1 7 
1 9 6 5 9 3 . 2 2 ? . ? 2 3 . 1 1 i.2> 3 . J J 4 . 1 1 3 . 4 4 
3 1 330 6 3 . 6 7 3 . 1 7 3 . 6 7 4 . 0 3 4 . 1 7 4 . 3 ! 4 . 3 3 
3 io;o 5 3 . 4 C 3 . 4 0 2 . 8 0 3 . 2 0 3 . o u 4 , 4 0 3 . 2 0 
3 109 5 1 1 . 0 0 I . CO 1 . 0 0 2 . 0 3 1 . 0 0 4 . 0 0 2 . 0 0 
3 1210 3 3 . 6 7 4 . 3 3 3 . 3 3 3 . 6 7 4 . 3 3 5 . 0 0 3 . 3 3 
•» . 12 35 5 4 . 0 0 4 . 0 0 3 . 6 C 3 . P 0 3 . 8 0 4 . 20 3 . 6 C 
3 12 40 10 3 . 6 0 3.0.0 2 . 5 0 3 . 1 0 - 3 . 1 0 4 . 00 3 . 6 0 
3 12 45 8 3."*7 3 . 5 0 2 . 3 7 2 . 8 7 ? . 1 2 4 . 0 0 3 . 3 7 
3 1 3 3 5 7 4 . 14 H6 4 .14 3 . 8 T 4 . 1 4 5 . 0 0 3 . 5 7 
a 1 3 4 5 1 4 . CO 4 . 0 0 3 . 0 0 3 . 0 0 4 . C O 5 . 0 0 3 . 0 0 
3 13 50 3 3 . 6 7 3.'>7 4 . 3 - 3 . 6 7 4 . 3 3 5 . 0 0 4 .33 
3 1 4 4 5 3 4 . 7 3 4 , 00 3 . 3 3 4 . C O 4 . 3 3 4 . 67 3 . 3 3 
3 1595 4 4 . 2 5 3 . 5 0 3 . 7 5 3 . 7 5 4 . 2 5 4 . ?5 3 . 5 0 
3 17 70 5 4 . 2 0 3 . 6 0 4 . 0 C 3 . 6 0 4 . 0 0 4 . 8 0 3 . 6 0 
3 1-S55 2 4 . 0 0 3 . 5 0 3 . C C 3 . 5 0 3 . 5 0 4 . 5 0 3 . 5 0 
3 1 9 *-0 1 4 . C C 4.00 3 . 0 0 5 . 0 3 5 . 0 0 5 . JO 5 . 0 0 
3 2J1 5 2 4 . CC 4 . C O 3 . 5 0 4 . 0 J 4 . 0 0 5 . UO 3 . 5 C 
i 2 C E 5 ' 6 3 . 5 0 2 . 4 7 3 . 5 7 3 . ? 3 4 . 17 4 . 0 0 
1 21 50 2 3 . 5 0 3 . CO 2 . 5 C 3 . 0 0 2 . 5 3 4 . JO 2 . 5 0 

2 ' 3 0 5 ' . 4 0 3 . 2 0 ? -OC 3 . 4 0 3 . 2 0 3 . 8 0 3 . 2 0 
3 2 3 4 0 1 5 . 0 0 4.CO 4 . 0 0 5 . 0 0 4 . 1 0 4 . 0 0 5 . 0 0 
3 2 3 4 5 5 "• .60 2.<!C 2 . 4 C 2 . 8 0 ? . 2 0 3 . 4 0 3 . 0 0 
4 10 5 3 . 6 0 • 3 . 6 0 4 . U 0 3 . 8 3 3 * HO 4 . 6 0 4 . 2 0 , 

20 1 4 . C O 4 . 00 4 . 0 C 4 . 0 0 4 . 0 0 5 . 0 0 4 . 0 0 
235 4 4 . 0 0 4 . 0 0 3 . 5 C 4 . 3 j 3 . C O 4 . 5 0 4 . 0 0 

** 470 5 2 . 3 C 3 . C O 3 . J C 2 . 8 0 3 . 2 0 3 . 4 0 3 . 2 0 
"* 4 ^ 5 2 3 . 0 0 3 . 5 0 3 . 5 C 3 . 0 3 3 . 5 0 4 . 5 0 3 . 5 0 
4 520 6 4 . C C 4 . CO 3 . 6 7 4 . 1 7 4 . 3 3 4 . 5 0 4 . C C 

4 3 . 7 5 3 . 5 0 3 . 2 5 3 . 7 5 3 . 5 0 3 . 7 5 4 . 0 0 
'10 2 5 - . * 7 3 . 2 2 2 . > 2 2 . 8 ) 3 . 2 2 3 . 8 C 3 . C O 
1 2 2 5 2 4 . C O 4 . : o 4 . _C 5 . J ) 4 . 0 3 5 . JO 4 . 5 0 

4 l a 3 0 3 . 3 3 3 . 3 3 4 . 3 3 4 . 0 3 ?,b7 4 . 6 7 3 . 6 7 
9 ) 15 54 1 4 . 0 0 4 . 0 0 4 . 0 0 4 . 0 3 4 . 0 0 5 . 0 0 3 . C O 
c-q 291T 1 3 . 0 0 4 . 0 0 2 . K 3 . 3 ) 3 . 0 0 3 . 0 0 3 . 0 0 
99 9 S 3 9 9 2 4 . 5 J . 4 . 0 0 4 . 0 C 3 . 5 0 3 . 5 0 4 . 5 0 ' 4 . 5 0 

CD 



* * * L I M I N G CF STANCflar. I ;_Q t ' M F . l X _____ _ _ _ _ _ _ 

(.-CI 'J l 1 FHECCHNCK V l i M A B L b M ; S . 10 I 1 1 . 13 14 15 16 
0 7 f 3 5 1 . 01 C . R 3 1 . 1 3 1 . 7 5 0 . 7 0 1 . 2 1 0 . 6 5 
0 3 c b 5 - 0 . 1 I C.i~4 b .12" " - 0 . 10' 0 . 3 7 " "0.19" - 0 . 5 9 
0 1 1 . 0 1 1 . 7 6 0 . 4 6 2 . 0 1 1 . 0 4 1 .21 1 . C6 
0 ] 180 t - 1 . T 3 - 1 . 7 0 ' " -_Vo5 ' 0 \ 09 ~ - U 4 7 ' 0 . 3 6 " 1 . C 6 " 
0 1 1 8 5 7 - 1 . 1 1 - I . C 5 - 3 . 5 0 - 1 . 9 0 -1 . 5 8 - 1 . * 3 - 1 . 6 C 
3 1 .CO 3 1 . 2 4 C . 0 3 - 0 . 5 9 - 0 ."*8 1 . 2 4 C. M 0 . 2 9 
3 1 375 "i - 0 . 1 1 - 0 . 3 ? 0 . 12 - 0 . 10 r C . 3 0 - 0 . 4h - 1 . 4 2 
u 1 2 ? 5 3 - 0 . 15 C . 31 1 . 3 0 - 0 . 38 - 0 . 0 1 - C . 9 1 0 . 5 5 
2 75 5 - 0 . 0 6 - 0 . 4 7 - 0 . 2 8 - 0 . 0 9 - 0 . 1 9 - J . 7 6 - 0 . 4 8 
._ - 15 5 4 - 0 . 2 7 - 3 . 0 * - 1 . 5 2 -1 . 3 5 - 2 . 3 2 - c . T o -1 . 2 7 
-> 
L 

178 5 0 . 7 3 C . 6 1 C . 76 1 . 5 2 1 . 2 8 1 .21 0 . 7 2 
? 2 50 7 0 . 7 8 - u . C 6 - 0 . 4 1 C . 7 ? 0 . 7 8 0 . 6 0 - 0 . 13 
2 2P5 3 1 . 4 7 C . 9 7 1. 58 0 . 5 4 0 . S G 0 . Q ? 1 . 3 8 
? 3^5 j - 0 . 6 1 - C . 8 3 - J . 4 P - 0 . HO - 0 . 4 8 - I . 2 0 0 . C 5 
£ ' ) 7 C 4 0 . 2 6 0 . 5 2 - 0 . 74 0 . 3 1 0 . 2 5 0 . 7 2 - 0 . 2 8 
2 4 1 0 S - 0 . 6 1 - 0 . 2 3 - 0 . 4 8 - 0 . 5 B - 0 . 7 3 - 0 . 10 - 0 . 6 1 
2 43 5 I 0 . 7 3 - C . ? ? - 1 . 5 2 - 0 . 3 5 - 1 . 9 5 - 0 . 10 C . 7 2 
T *. 5 :0 11 - 0 . 9 3 - 0 . 5 0 I ) . 32 - 0 . 8 4 0 . 0 5 - i . oo - 0 . 5 5 
2 6 0 5 7 : > . 4.3 0 . 2 C 0 . 03 0 . 2 2 0 . 3 6 0 . 6 0 - C . 13 

. . . 66 5 1 J 0 . 3 4 - 0 . C 7 0 . i 9 0 . 3 5 0 . 0 6 0 . 4 1 - 0 . 1 2 
2 7P'J 10 -1 . 52 - C . f. ) - 1 . 2 1 -1 . 3 2 • - ' J . 6 3 - C . 4 3 - 1 . 4 7 
2 650 7 • - 1 . 0 1 - 0 . 3 2 0 . 25 0 . 4 1 0 . 3 6 - 0 . 8 1 - 0 . 4 2 
2 97C 3 - 2 . 7 0 - 2 . 0 ? 0 . 0 3 - 2 . 1 3 - 1 . 9 5 - 2 . 8 5 - 1 . 9 3 
? 1 1 uO 3 - 1 . 3 1 - C . 3 3 3 . 6 2 - 1 . 35 0 . 2 5 - 1 . 7 5 - 1 . 7 7 
2 1 1 70 12 - 0 . 2 7 - C . 8 3 - 1 . 2 6 -1 . 8 0 -1 . 0 9 - 0 . if - 1 . 1 0 
2 1550 3 1 . 4 7 0 . 9 7 0 . 0 3 - 0 . 3 5 - 0 . 9 7 - C . 10 - 0 ; 6 1 
2 ] 2 60 6 0 . 4 i C . 6 7 - 0 . 7 4 0 . 7 6 0 . 2 5 0 . 1 7 - 0 . 6 1 

- 2 - - 1 2 f:0 7 - 0 . 4 2 C . 4 6 - 0 . 8 5 - 0 . 3 5 - 0 . 4 8 C . 6 0 6 . 1 5 
7 ! ?6u 17 - 1 . 1 7 - C H ? - 1 . 0 6 - C . 3 2 - 0 . 8 3 - 0 . 5 9 - 1 . 2 7 
2 13AU 6 - 0 . 6 1 C . 37 1 . 3 3 0 . 09 0 . 2 5 - 0 . 10 0 . C 5 

1 4 0 ? 5 0 . 7 S C . 9 7 l . S R 0 . 4 5 0 . ° 9 0 . 5 5 - 0 . 4 8 
2 1 4 * 5 6 0 . '(3 - 0 . 2 3 0 .H1 - 0 . 1 3 0 . 5 0 - 0 . 10 C . 7 2 
2 1500 - 3 . 6 1 - C . 8 3 - 0 . 4 8 - 0 . 8 0 0 . 0 1 - 0 . 6 5 C . 7 2 
e I 3 1 . 4 7 1 . S 7 1 . 0 7 1 . 8 7 1 . 4 8 1. 54 1 . 3 . 
7 ! • ' L C o 0 . 7 H C . 5 T 1 . 34 0 . 9 8 1 . 1 " 0 . 6 3 - 0 , 3 9 
2 1 t: 4 J 1 -1 . 31 - 0 . 8 3 - 3 . 0 7 -1 . t c - 1 . 9 5 - 1 . 75 - 1 . 2 7 
2 1 660 ? - 0 . 2 7 1 . 5 7 1 . 5 8 0 . G 8 0 . 9 9 - 0 . 10 1 . 71 

• 2 169 5 _> 0 . 7 ? C . 9 7~ " o ^ . V V " \".t>5 0 . 9 9 1 . 5 4 1 . 7 1 
2 1775 5 - 1 . 3 1 - 0 . 3 1 0 . J 3 3 . 1 6 -1 . 0 7 C . 55 C . 7 2 
2 ! 8 ! 1 7 - 0 . 4 7 - 1 . 0 9 - 0 . 6 3 " - ' ] . 12 - 0 . 9 0 - 0 . 3 4 " - 0 . 1 3 
-> I i 6 - 0 . 2 7 G . C 7 0 . 0 3 - 0 . 1 3 0 . 5 0 0 . 4 4 - 1 . 2 7 
2 r i ! c 4 1.42 C . 9 7 - 3 . 35 0 . 3 1 0 . 2 5 1 . 5 4 1 . 7 1 
2 197C 6 1 . 1 3 C . 6 7 0 . 8 1 - 0 . 7 P 1 . 2 3 C . 9 9 1 . 71 
2 <tQZ5 6 0 . 4 3 0 . 0 7 0 . 0 3 0 . 0 9 0 25" - 0 . 1 0 0 . 05 
? 2C^r . 6 - 0 . 6 1 - C . 2 3 0 . 8 1 0 . 5 4 0 . 5 0 - 0 . 6 5 0 . 0 5 
2 21 30 _ l . « _ 1 . 8 7 0 . 0 3 1 . 6 5 1 . 7 2 1 . 5 4 1 . 71 
2 2 I 66 5 - 0 . C6 - C . 4 7 - 0 . 9 0 - 0 . 8 0 -1 . 0 7 - 0 . 7 6 0 . 3 2 
I 2205 6 - 0 . 5 6 - C . 5 3 0 . 5 5 0 . 0 9 0 . 2 5 - C . 6 . 5 - 0 . 9 4 
I ? ? 4 0 ? 0.7r t 1 . B 7 1 . 5 R 2 . 3 2 1 . 7 2 1 . 5 4 - 0 . 2 8 
Z 2 2-71 6 1 . 1 3 0 . 6 7 U . _ * - 0 . 1 3 0 . 5 0 0 . 9 9 0 . 7 2 
? 2 4 0 5 4 - 3 . 7 5 - 1 . 2 9 - 1 . 1 3 - O . 35 - 0 . B 5 - 1 . 75 1 . 2 1 
i 25 5 - 0 . 5 5 - C . 4 1 - 0 . 2 3 - 0 . 3 3 - 0 . 8 1 C . 5 5 0 . 0 3 
3 ? 3 4 - 2 . 0 9 - 2 . 3 0 - 1 . 25 -1 . 7 8 - 2 . 1 2 - 3 . 4 C - 0 . 5 6 
3 140 2 3 . 4 8 . 0 . b 5 0 . 6 7 0 . 8 9 0 . 0 6 0 . 4 4 0 . 17 
3 240 4 - 0 . 38 0 . ? ? 0 . 0 3 0 . 1 3 0 . 3 7 - 0 . 3 3 0 . 5 4 



* * * I I S T I N C r r S T A N O A ir. i ? F D M A T R I X 

ST RATA FR FC L - N C "1 vArtUF»L? ^ C S . I C M 15 13 14 15 16 
3 475 5 0 . 1 4 - 0 . 6 6 - 1 . 25 - 0 . 6 4 - 0 . 5 6 - 1 . 2 5 - 0 . 8 6 
3 " ' " 4 3 0 5 0 i 14 . 9 1 " " - 2 . ' 27 - 1 . 5 5 - 1 . 3 1 - 1 . 5 6 * - 0 . 5 6 " 
3 500 5 - 0 . H9 - C U - 0 . 4 8 - 0 . 3 3 - 0 . 5 6 - C . 3 3 - 1 . 7 4 
3 525 2 - 2 . C 4 - 1 . 6 7 0 . 0 3 - 0 " . 6 4 - u . 5 6 - 0 . 3 3 0\" 1 7 * " "' 
3 59 5 1 2 . 1 9 2 .1 1 1 . 30 0 . 3 9 0 . 6 8 1 .21 - 2 . C 3 
3 SCO 6 0 . 4 S - C . 2 C - 1 . 0 3 - 0 . 8 9 - 0 . 1 5 - 1 . 1 0 - 0 . 3 2 
3 9 6 5 9 - 0 . 8 5 - 0 . 1 3 0 . 1 7 - 0 . 3 0 - 0 . 5 6 - 0 . 1 6 0 . C 9 
3 1 0 3 0 6 - 0 . 0 9 - 0 . 2 C 0 . 8 8 " 0 . R 9 " 0 ."89 C . 18 1 . 4 0 
3 1C5C 5 - 0 . 55 C . C 9 - 0 . 2 3 - 0 . 3 3 0 . 1 8 C . 2 9 - 0 . 2 7 
3 1C95 1 -1 . 2 3 - 2 . 9 3 - 2 . 5 2 - 2 . 1 6 - 3 . 0 5 - 0 . 3 3 - -27C 3 
3 1210 3 - 0 . 0 9 1 . 2 7 0 . 4 5 0 . 3 8 I . 10 1 .21 - 0 . C 7 
3 i >?5 5 0 . 4 3 C . E 5 0 . 7 9 0 . 5 9 0 . 4 3 - 0 . 0 2 0 . 3 2 
3 1240 I C - 0 . 2 1 - C . 4 1 - 0 . S 1 - 0 . 4 B - 0 . 4 4 - C . 33 0 . 3 2 
._ 1 2 4 5 e -0.5<= C . 2 2 - 0 . 7 7 - 0 . 33 - 0 . 4 1 - C . 3 3 - O . C 1 
3 1 335 7 0 . 7 2 C . 6 7 1 . 4 9 0 . 6 7 0 . P 6 1.21 0 . 2 8 
3 1 345 I 0 . 4 8 C . F 5 0 . J 3 - 0 . 6 4 0 . 6 8 1 . 21 - 0 . 56 

1^5U 3 - 0 . 0 " C . 4 3 1 . 7 3 0 . 3 3 1 . 10 1 . 2 1 1 . 4 0 
3 1 4 4 5 3 1 . 0 5 C . F 5 0 . 4 5 0 . 3 9 1 . 1 0 C 7 0 - 0 . C7 
3 1 5^5 4 0 . 9 0 C . 2 2 0 . J8 0 . 5 1 0 . 9 9 C . C 6 0 . 1 7 
n 177.0 0 . 32 1. 30 " 0 . 28 * 0/68" " C . r ' 0 0 . 3 2 " " 
T 1 855 2 0 . 4 8 C . 2 2 0 . 0 3 0 . 1 3 0 . 0 6 0 . 4 4 0 . 1 7 
3 1 Ofto 1 J . 4 P C . f e 0 . 0 3 2 . 4 ? 1 . 9 3 1.21 2 . 3 7 
3 201 5 2 0 . 4 9 C . r . 5 C . 6 7 0 . 8 9 C . 6 U 1 .21 0 . 17 
a 2 C P 5 6 0 . 19 C . 2 2 - 0 . 4 - j 0 . 1 3 - 0 . 1 5 - 0 . C 7 0 . 9 1 

21 -">0 _> - u . 3 8 - 0 . 4 1 - 0 . b l - C . 6 4 - 1 . 1 3 - C . 3 3 - 1 . 3 C 
2 3 30 5 - o ; 5 5 - 0 . 1 * 0 . 0 2 -6.02 - 0 . 3 1 - C 6 4 - 0 . 2 7 

3 2 34C 1 2 . 1 9 C . H5 1 . 3 0 2 . 4 2 U . 6 8 - C 3 3 2 . 3 7 
' "3 2 3 4 5 5 - 0 . 2 1 - C f i ' i - 0 . 74 - 0 . 9 4 - 0 . 3 1 - 1 . 2 5 - 0 . 5 6 " ~ ~ ' ~ 

4 10 5 - 0 . C 4 - 0 . 0 4 0 . 7 8 0 . 0 ? G . 4 5 L . 4 4 0 . 9 C 
4 ? ' J 1 0 . 9 2 1 . 1 3 0 . 7 8 0 . 4 0 0 . 9 5 1 . 2 3 0 . 4 4 
4 4 0 . 9 2 1 . 1 0 - 0 . 0 3 0 . 40 - 1 . 5 7 0 . 2 4 0 . 4 4 
u 47C 5 -1 . 9 6 -1 . 7 1 - 0 . - 4 - 1 , 4 b -1 . 0 6 - 1 . "»5 -1 . 3 9 
4 49 5 2 -1 . 4 H - C . 3 2 - 0 . OF - 1 . 1 5 - 0 . 3 1 0 . 2 4 - C . 7C 
4 520 6 0 . 0 ? 1 . 1 C 0 . 2 0 0 . 6 6 1 . 7 9 0 . 24 0 . 4 4 
4 lies, 4 0 . 3 2 ' - 0 . ? ? - 0 . 5 1 0 . 0 1 - 0 . 3 1 - 1 . 7 5 0 . 4 4 
4 1 J2 5 l 0 . 1 3 - 1 . 1 2 - 2 . 2 7 - 1 . 3 2 - 1 . 0 1 - C . 9 8 -1 . 8 4 
4 1 2 2 5 2 0 . ° 2 1 . 1 0 0 . 7 8 1 . 9 6 0 . 9 5 1 . 2 3 1 . 5 8 

1 330 3 - 0 . 6 A - o . « u ' 1 . 3 5 " " 0 . 4 0 0 . 1 1 C . 5 7 " - 0 . 3 2 
C J 15 = 4 1 0 . 2 7 G . O 0 . 71 1 . 2 2 1 . 2 2 C 93 - 0 . 7 1 
c . - i " " ~ 2 9 1 0 1 - 1 . 3 4 . 0 . 0 - 1 . 4 1 - 1 . 2 2 -1 . 2 2 - 1 . 3 7 - 0 . 7 1 
CO n.-. c c c. 2 1 . 0 7 C C 0 . 7 1 O . J 0 . 0 C . 3 C 1 . 4 1 

— - - - . — . . . _. ._ . . . . 

CTt 
o 



* * * 11STI.NC f F P X F I ) , ( P I T . SCCPT S 

S T P ^ T A GROUP F r t E C U r N O V T p T M n X T c T ; 10 11 12 1? 1*- l"!!. . U 
0 1=0 5 0_._2__ C . 2 ? 0 . 0 2 1 . 1 4 0 . 2 7 0 . 8 6 
0 3«'5 5 - o . o i " o . o s o".;oo" " - c . 0 6 o . i 4 c . 14- - 0 . 5 9 
0 1045 1 0 .26 0 . 6 2 0.01 0 .66 0 . 4 C 0 . R 6 _ 1. C6_ 
0 x~fflt 7\ ^ 0 T 4 7 """C.frO - 0 . 0 3 OTCft - C P " ? 0."26" " " " K 0 6 ' 
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10 
15 

C . P C C 
T . ' C C ' O 

* * * S T R A T A N O . 2 G ; < O I P N C . 17e SAvpi r S I 7 F = 5 

" + " * * L C W S C C f - F S 

V A 3 I A T L E NUKRFK 
12 

P E R C E N T I L E 

0 . 0 
0 . 2 0 0 

CO 

* » # F I G F SCORES 

V A R I A B L E N U ^ P F R 
15 

P E R C E N T I L F 

C O C O 

1 3 l . C O O 

S T R A T A N C 2 G P C L P N C . 250 SAVp_F S I 2 C = 7~ 

* * * l . r„ S C O P E S 

V A R I A B L E N U M B C K P E R C E N T I L E 

12 O . C 

11 C 2 C 0 

* * » F I G H S C O M F S 

10 

n E R C F . N T I L F 
C P C O 

I 3 1 .OCO 

* s * S T R H * NO. 2 GRCLP NO. 2 U 5 <A.''rP_= SI 2P = 3 

* * * L O W S C C K E S 

V A . ^ I A ' R U F N U N P E R P E R C E N T I L E 

14 O . C 

13 

* * * M G h S C O F F S 

Vfi:UA;iLr_ MJK3ER P F P C ^ T I L E 

1 5 0 . p.0iO 
i o T V c ' c o 



« * * . T ^ U J N C » G R C X P ' N C T«t5~ S A f i u T S"l 7t = 3 

•* * * t ow s e n s e s 

VARJAiJLt NU>RER PERCENTILE 
1 5 • O . C 
1 3 C . 7 0 G 

* * * HIGh S C O R E S 

VAR 1 A BL E NUMBER PF RC ENTILE 
1 4 C.POO 
1 2 l .CCO 

* * * STRATA -AC. 2 GRCLP NC. 3 7 0 SAMPLE S U E = 4 

» * * LOW SCORES 

VARIABLE NUMBER PERCENTILE 
1 2 C . C 
1 4 C . . O 0 

* * * UGH SCOPES 

V f l ^ U . L t NUMBER Pt-.ROENTILE 
1 1 C.P-CC 
1 5 l . C C C 

a * _ STRATA NO. 2 G*CLP N C Z 1 C SAVPLE S l i : = 6 

* « * LCU S C C N F S 

VAR I A 3 L F NUVPTR P_ P.CCI* T I LE 
1 0 O.C 
1 3 C 2 G 0 

VARIABLE NUMB FR Pt"C_NTH.E 
1 1 C.POO 
1 5 l . C C O 

*_-« s^.'MTA s jo . ? GliCLP NC. ' - 3 C S - " P L E S 1 Z . = = 1 

LCU SCORES 

V i R I - y . L E MUMPED PERCENTILE 



.14 
12 

C O 
C 2 0 0 

» * * HG»- SCORES 

V A R I A B L E NUMBER 
1 S 
10 

P E R C E N T I L E 
C « C O 
l . C C C 

* * * ,ST'"ftTa N C 2 G . K L P N C 530 SAMPLE S I Z E = 11 

LOVi S C O R E S 

V A R I A B L E NUfBER 
1 C 

P E P C E M I L E 
0 . 0 

1 5 0 . 200 

* * * t I G F SC.- 'PFS 

V A R I A B L E NU"hCR 
14 

P E " C f M I LE 
C . ^ 0 0 

12 1 .COO 

« « « t ,TPSTA N C . 2 GRCl.P N C . 6C5 SAMPLE S l Z r = 7 
-̂ 1 
O 

* * * LOU S C O P E S 

V A h{ I A ti L E <JUMHtR ° F P C E N T U C 
1 2 C O 
11 ' C 2 C 0 

* « « FIC-h S C ' J ^ C S 

V A R I A B L E NUPBFK P E R C E N T I L E 
10 C f i O O 
1 5 l . C O O 

_ * V ~ y f ; r i T . ' ' ( C 2 GftClP N C . 6 6 5 SAMPLE. S I Z E = 1 ? 

- * » LOW S C O i F S 

V A « I A 3 L E V J ^ P E K P E R C E N T I L E 
11 3 . 0 
14 C 2 C C 

h IGF SCOKES 

V A . U . S - U F NOy»F^" P E R C E N T I L E 



, L. 

12 C . f ' . lO 

* * * S T K ' A T F f i t . 2 ' GRGLP N C '7«?C " " S - V i ' l F ti I _ — = 10 

* * * SCC*_S 

V A R I A B L E MJI"B-P PERCENT I L F 
10 O . C 
1?. C . 7 C 0 

* * * F I C F SCORES 

V A R T A P L E " .U^BtR P f P - C E V T I L E 
"14 c . n c o 

15 1 . JOO" 

* * * STRATA NO. 2 GRCLP NO. F 5C ? A " P L F ' S I Z E = 7 

* * # LOK S C O F F S 

NUMTF.R P E R C E N T I L E 
10 O . C 
15 C . ? 0 C 

* * • HIGH SOORFS 

V A | > I - H | . F NUi'HEF* P F R C P N T I L F 
14 C . c C O 
13 l . C C C ' 

* + * s r ^ T f l NO. ? GHOl.P N C . <7C S A T I . E S IZ ! i = 

* * » LIT* S C C * ? S 

V A R I A B L E N U T ' E R ' 'F PC EN T I LE 
10 C O 
1 5 c ? o o 

V - - U Abi F NU.vn_-R P I N C F N T I L F 
14 C P G C 
12 l . C C O 



* « c S T - - / > T _ WO. 2 G R C L P N C . 1 1 . C S " A . V P L - S T . F = R 

* « * S C C ' - c S 

V A R I A HL E NUMBE R P F P . C T - T R F 
15 O . C 
l ~ 07?C~ 

* * * H I G h S C O F F S 

V A R I A B L E NUyiUR P r « C t N T I L _ 
1_ C_.J> 0 0 
12 l . C C C 

S M A T A N C 2 G?CID H 7 0 SAMPLE S I Z E = 12 

* * * LOU S C C P r S 

V A R I A B L E NUKHER P E R C p M I L F 
1 3 0 . 0 
14 0 . 2 C 0 

* * * F I G F SCC«ES 

V A X U 8 L E MJMhER P E R C E N T I L E 
15 C . f ' C O 
10 1 . C 0 0 

r o 

- + * STRATA MO. 2 GRCLP N C . 1 ? 5 C SAMPLE S I Z E = 

* * * LO'i S C C R E S 

V A . i l ABLE NU^KEP P " C E M ! L E 
14 0 . 0 

c.Too~" 13 

« * * t - ICF 1 S C U n G S 

VA4 IA<UE NUKPEP P E R C E N T I L E 
11 C . P C O 
10 1 . 0 0 0 

* * # S T R - T * NO. 2 G b C L P N C . 1 . 6 C SAMPLE S I Z E = fe 

*v* law S C l > E 5 

V A R I A B L E N L ' M P . E H " F ' C F M I LF 

http://VA.il


1_2 
"15 

C . C _ 
c ? c o ~ 

* # * HIGH. S C O P E S 

V A K I M L F . M J N P E « P T « ' C T N T i L T 

i i a . P O O 

T T " f . c c o 

* • * S Y K J F T A N C . 2 C K C L P N C . 1 2 * C SAMPLE S I Z E * 7 

« * * L ' IV , S C O P E S 

V A : U Art L fi NIJMI'FP P t ^ C F M I L F 
12 C O 
10 0 . 2 C 0 

* * * HI OH SCOPES 

V A R I A B L E MJKP.ER P E R C E N T I L E 
11 C . P C O 
15 l . C C O 

STRATA N C 2 G'-U.LP N C . 1 3 J C S A f T L E SI IW = 17 

* * * LOh S C O P E S 

W - t M 8 L E NUK*»EH P E R C E N T I L E 
J_0 0 . 0 
13 " c . ; c o " ' 

# * * HIHH SCORES 

I A B L E NUPHER P E R C E N T I L E 
12 C. f lCO 
15 l . C C C 

* » * STRATA NC. 2 ORCLP N C 1350 S / > V P L E Sl/ . t" = o 

* * * L H U S C O P E S 

V / ' R I - s n i F NUfRER P C D O f \ T I L r 
10 C O 
15 C . 2 0 C 

* * * H1 OH SCORES 

V A R I A B L E Nl lFHES P E R C E N T I L E 



11 
12 

C P . C C . 
1 . C t c ' 

* * * STKAT3 NO. ? O r C L P NO. 1403 S A M U ^ S ' l / F = 5 

v * w 5 COKES 

V A 3 I A U E NUff-CR P F . « C F M I L f 
1 3 C 0 _ 

c ~ 2 ' : o 

#*•* F I Oh s c o u r s 

VA-"»U«31F SUM'F-W P E R C f M J L F 
n c . ftce 
l ? r . c . c 

' * * * STRATA NG. 2 G^Cl-P NO. _AfPt .F S1ZC = ft 

* * * L O U S C O - F S 

V A R I A B L E <\UM>\EF P F ^ O i - N T l L O 
11 C C 
1 3 C . 2 C U 

F l G F S C O P E S 

V A R I A B L E MJKBER PEROt *'T;liLF 
3 3 ,C. .P. .C 
12 • r . c c o 

* * * " S T . " A T A NC, 2 G3CI-P N C 1-50C i - ^ P I E '5i"ZE 3 

LOU S C l . ° f S 

V A M A * L. E J 0 K H 0 R P. f:- P. 0 E M H L F 
1 3 0^0 
1.1 " 0 . 200 " 

HIGH SCOPES 

V f l K U B L E MJfFlFR P E ' - C E M I U 
12 C . F C C 
14 1. .CCC 



e « # S T x A T / l N C . 2 G < C I P NO. 156C S A " P L E S I Z E = ? 

VA3 IA .3LE NUKRER P E R C E N T I L E 
u C C 
14 c ? c o 

* * * F I C F S C O P E S 

VAR I /ML F M J f F E R P F i t C t M I L F 
10 O.HCO 
1 3 l . O C O 

S T ; ; i T . l N C .? G 3 0 L P N C . H O C $A.*;>L_ S I / * = 9 

I 0'i S O C L E S 

V A A I A B L . NUMBER P _ « C F M I L _ 
11 O . C 
I 5 C 2 R 0 

* * * F I G F SCOPES 

V A R M r t L E NUMBER PFP GEN T I L E 
14 C « C O 
13 1 . 0 00 (_n 

* # * ST ii AT A N r . 2 GhCLP NO. U 4 C SANPLE S I Z E = 1 

* * * LC'w S C C R E S 

V A R I A B L E NUMMTP P E R C E N T I L E 
12 ' C C 

0 . 2 0 0 

* * * HIGH ,S C C « C S 

V A R I A B L E NUf -PPf l P F P C f T I L * 1 

_0 C B C U 
I . o o o " 11 

* * * STCATA NO. 2 GROLP N C 166C S A N f L E S I Z E = ? 

* * * i c i . s c r a & s 

V ^ I - R L F . NUfPER P F R O F N T I L C 



1_0 c c 
C - LO' 

• a x - * HIGH S C C R F S 

V A R I A n L i NucncK 
n 

n 

i»mCE NT ILt" 

l . C C O 

* * * "STfMT-A NO. 2 GRCLP N C l f i . 5 _ A ! ' P L ~ " S I 7E = 2 

* * * L U K S C O R E S 

V A R I A B L E NUKBFR 
1? 
14 

P E R C E N T I L E 
_C_G 
C . 2 - 0 

F ! Gt- SCORES 

VAR I A.l LE NUfPEP 
1_ 
13 

P E R C E N T I L E 
C SCO 
l . C C O 

e * 4 STRATA" NO. 2 GR.CI.P Nl . . l l . f i S T " F l . F S I Z E = 5 — 

* * * tOW S C C R F S 

V AR I A3L t NUPBEP *>EP.C FN T I LE 
10 O . C 
1^ 0 . 2 0 O 

t t * h I OF SCOI-ES 

V A R I A R L f NUMBER P E R C E N T I L E 
1 ? C . P O O 
15 I . C C G 

* * * LCv. S C O P E S 

V A R I A B L E NU"RER P E P O F N T l t F 
13 G . C 
11 C . -2C0 

« * * HIGH SCORES 

V A R I A B L E NU"PFR 

http://ll.fi


12 
I T 

_C.50C_ 
r . c c o 

- i * ' * " " S T »"4 T A _ I f . 2 G * C L P N C • 1 f 61 S Z M F C E S I Z E = T 

« * * L C * S C C f - E S 

V A R I f l i t - E .NU"B_P P E R G f N T I L E 
10 O . C 
13 C . 2 C 0 

* * * I- 1 Gl- SCORES 

V A R I A B L E P E R C E N T I L E 
14 C . P O C 
1 5 l . C C C 

s T J A T * r.'C. 2 GF CL P N f . 1=0C SAMPLE S H E = A 

V1HIA-3LE "W-Btf i P E R C E N T I L E 
12 D .C 

: . . c c 

* w * HIGH s c o p e s 
V A R I A i i L E NUKfibR P E R C E N T I L E 

15 0 . ^ 0 0 
10 l . C C O 

ft' * S T l A T f NO. 2 GRCLP N C . 1 c "i C 5 - ^ P L F S U E = -6 

* * * LOU « C C " * F S 

V A 3 M C . E NUVRES P t R F F N T I L E 
12 C . O 

" 11 "C".2C0 

* * * M i > S C C R F S 

VA° I - I 3 L E P t T . ^ M I L . 
13 0 . . » 0 0 
10 1 .OCO 



* * * S 7 „ T \ ~ > i c " . 2 T . o C L P N C . ZOpy . / S ' ^ L c S T Z S H = 6 

* * * I C ' * S C O R F S " 

v~o T I T L T - U T I O ~ ~ c ? N rr ci-
1 5 C _ C 
1 2 C . - C C 

* * * t-JGh SCORES 

V A R I A B L E N U ^ E E R P E R C E N T I L E 
lit D . f iOC 

* - « * S T - M T A - J C . 2 G R C L P N C . 2 C ? 6 S A M P L E S I Z E = 6 

* * * L O - C C . ' . e S 

VAR | _ ft L ( NUi*PER PE F.C F . M 1 LE 
I C C . C 
1 5 C . 2 C C 

H G h _f . . H P S 

Vis-* lAriL E NiJVH-P "t F ' C F M ILF. 
1 2 C . P C C 
1 3 l . C C C 

0 0 

# « * S T R A T A <iZ. 2 G R C L P N C . 2 I 3 C S ' > ' P L E S I Z E = 2 

L O A S T O R E S 

V A R I A B L E N U " P £ R P E R C E M I L E 

1 2 _ ° _ 
14 ~ 0 . ' / C 0 " 

« * * h- IGF " S C - M E S 

VAr t lABLF N U M B E R P E R C E N T I L E 
: 1 1 C . P C C 

1 0 l . C C O 

V * * " s r » A T A " v n . 2 G R C L P N O . 2 S A M P L E S I Z E = 5 

* * * L O * S O C L E S 

V A 5 » T A 3 r E N U w B t R P F ~ R T - " N T R E ~ • ' 
i 



l-'.' 
c c 

" * * H ] C H S C . t J E S 

V A R l / O L f NUMBER P f c * C r N T I l . e 
u _ c . e o c 

"To ' l .ooc 

S T > 4 T » N C 2 G R F L P N C 2 ? 0 5 SAMPL* S W F - 6 

# * * LilW S C C K E S 

V A K I A B L F NUMBER 0 F F C F. N' T I L E 
io c c 
1 5 C . 2 C 0 -

* * * H I G F S C O P E S 

V A R I A B L E NUMBER P E R C E N T I L E 
14 C & 0 0 
i? 

W * i f l A T 5 N C ? GRCLP N C 2 / 4 0 S A * T L P S I Z E = 2 «5 

* * * L O * S C C S F S 

V A R I A B L E NUMBER P E R C E N T I L E 
1 3 C C 
12 C 2 C C 

« « * HIGH S C O P ^ S 

V A C U O L E NUMBER P E R C E N T I L E 
1 1 0 . P-00 

*•*•* j l P ' . T * NT. 2 G R U P N C St MPLE TAle = A 

* * * L i.: * 5 C C<- £ S 

V A R I A B L E NUMBER P E R C E N T I L E 
13 C O 
12 C ? C C 

HIGH SC;.~."ES 

V A R I A B L E NUMPFR P E R C E N T I L E 



1 5 
r c 

C . P O O 
"i .d( 

c * * S T i-' fl T JS Nf;. 2 G r l f l P M C . 2 4 J 5 ' SAMPLE S U E " "= " "4 

* * * L T ' n S C U T E S 

V A R I A B L E N U M B E R P F r C f r, T I LE 
1 5 O .U 
1 1 

* * * H I G H "SCORES 

V A R I A B L E N U M B E R D E P C " M I L E 
1 2 C . ° C C 
1 3 l . C C O ' 

* * * STRATA N C . 3 GRCLP N C . 2 5 S A f r P L E S U E = 

* * * L C H S C O R E S 

V A K I A B L F M J M P E R 
1 4 

P E R C E N T I L E 
O . C 

1 3 C . /OO 

* * * H G > S C O P E S 

VA» IA 4 L E NUMBER 
1 2 
15 

P E R C E N T I L E 
C . fc C 0 
l . C C O 

CO 
" O 

» * + ST i A T A N C . "* Gi'.CLP N C . 3 C S A y r. L L* S I Z E = 4 

4 ? t LCw S C C R F S 

7 1 ' I A nL E N U M B E R V [• c C e NT I LT 
1 4 0 . 0 
1 3 C . 2 0 O 

* * * h I G F S C O P E S 

V A ^ i f l R L E NUMPER P E R C c \ T ! L H 
1 2 C . P O O 
1 J 1 . 0 0 0 



» * * STRATA N C . ? GRCLP NC.. 1 4C SAMPLE S I Z E = 2 

• * * LCw S C O R E S 

V A R I A B L E NUMBER P E R C E N T I L E 
1 4 • C O 
n ' C 2 0 0 

* * * U G H SCORES 

V A R I A B L E NUKBFR P E R C E N T I L E 
12 C R O P 
13 1 . 0 0 0 

* * * "STri A T A N C 3 G.-tCLP N C 2 4 0 S A V C L E S I Z E = 4 

LfJV. S C O R E S 

V A R I A B L E NUMBER P F R C F N T I L E 
13 C O 
1 5 C . 2 C 0 

* * * I- I G H S C O P E S 

VA.- I A B L F -JUMPER 
1 1 
! 4 

PLI'CI-N'T ; L E 
C j f iCO 
! . C'JO 0 0 

j T.-" M 6 N C 4 G ^ C L P N O . S A M P L E S I Z E = 5 

V A K I V i L F . NUMBER PL-?.C I MT I LF 
12: C C 

C / 0 0 13 

r-IGH SOCtfrS 

V A ^ I A i l L E NUI-T-ER P E R C E N T I L E 
11 C P CC 
10 l . C C O 

S M J T A N C 3 GF:CLP NO. 43C S A V P L E S I Z E = !> 

«"** LC'« S C C R F S 
_ _ _ _ _ _ _ _ _ . _ 



12 

11 
"li) 

VftiCtti". » u " 
_ _ C . F O O 

T ' . c o o 

* * * ST" ;</f'A NO. 3 GF CL P N C . 5CC SAMPL*" S ! Z C = 5 

* * * L' ;w sr . r - . -ES 

V r t R j a n L E NlJfPFH "F ' -T . F N T I L F 
14 0 . 0 

' J1 0 . 7 0 0 • 

V A U A f t L F \UMK = r3 
l_0 
15 

f K C F N T I L F 
C . P O O _ 
l . ' J o d "" 

* * « STRATA \" '. a. GRCL-P N C =25 SAMPLE S I Z E = 2 CO 

* * " L.'W S C C " E S 

V A ^ I A S L E -lUKftF.H t>£*CF.NTJLE 
10 0 . 0 
L l 

V A R I A B L E NU"PE'< p ^ c r M i i . : - ' 
15 ; . ? ' ; o 
12 l . C O O 

* * * * SI-'"AT A N T . 3 • G»CLP N C . 5 v 5 S A M P i c S I Z E = 1 

* * * L f h SCOOTS 

V A K I A . i L f N W R E ' i ^Tf,% T ! LC 
15 0 . 0 
1 4 

» * * F IGF S C O P E S 

http://sr.r-.-ES


11 

3Tit M * hr r,fi:\.o M H . « ; c SAf• ' r -LT S I Z E = 6 

••"f* i n u S C O F F S 

VAV I AML L MIMfii T n S H C L ' "I ILF. 
13 C . ( . 
12 

r-I«>. 5 r r r ' j 

H C r 
) 3 l . C C O 

S T R i T A »»>. 3 GRCLP N O . «6S S A V P U - S1ZP = ° 

-Z*""COA S " C C I - T S 

VAP, I f l R L F JUMPER PC " C C NT I LP 
1 C O 
13 C ? C 0 

CO 
Co 

* * * F I Gf- SCOKFS 

V A R I A B L E MJ^PFR P t P C t N T I L F 
15 C . P O O 
12 " l . C C ( " f " 

«•«< f.T-'AT A ?.'C. ? GRCLP N f . K ? 0 PI F %! 7..r = c 

V - A F M ] ! l t NUMBER r > L n C f N T ! L F 
i 1 0 . C 
i o " " o . r o o 

* * * F I E F S C C - ' F S 

u ' c . t : o j 
' I J I T C C O 



* « * - .FOf iT* . ' ! C . * 3 GfvCLP N C . "1C1C SAMPLE S 1 7 _ ~ - 5 

* * * r , TOPES 

VflPxIf l 'UF NUF-RER ° F P. C. E N T I LT 
13 C . 0 
i : a . .?oo 

* * * r-IGn SCORES 

V A ? f A n l E NUMPER P E R C E N T I L E 
1 5 C . P O O 

1 . 0 0 0 

i T . ' . ' T : i Gf-'OLP NO. 1 <" ~ 5 S ^ ^ t E S I / 6 = I 

*# jfr"~n S *" f. - C 5. 

V A J. I A M l_ F \ U V fcr- P " f - C F M U f 
! 4 J . r 

1 ) C . 2C0 

: * * F I Gn Sr '•• - r S 

VA-t I i.'iL i MI^F ' r" »FRCi . r .T lLE 
1 0 C . ? c c 
t-1 " i . C C G 

0 0 

l_C C . 0 
" 12 c . ; o f 

u ' . . ° r ? _ 

« » * S ' l ^ s T fl V . * GP CLP NO". 17 ? ? " " S / V P U i i ? : = 5 



. . . . . . _ • 

J 5 
i o " 

c . c 
o . ? ; o 

* * " H C h SCORES 

1 2 
n 

flEPCFNTtlE"" 
C j j i C C 
l . C C C 

STRATA N d . 3 G * C L F NC! • 1240 SAMPLE S U E = 10 

*=>* LCU S C C k E S 

V A R I A 3 L F NUrtPfP 
1 3 

P E R C F N T I L F 
O . C 

1 2 0 . 2 0 0 

» _ * (- j SCOPES 

V A ^ l A ' J L l NUMBER 
15 

? E U 0 F N T ] L F 

C . F C C 
10 1 .COO 

* * * STRATA NG. 3 GPCLP NC * 1245 SAMPLE. S U E = 6 CO 
tn 

*«=* LOU S C C R F S 

V A^ 1 ABLE N O E E R 
1 3 

P E P C t N T I L H -
0 . 0 

12 0 . 2 0 0 ' 

• * * H I G F S C O R E S 

VA* 1 AiJL E NU"0ER 
1 5 
11 

PEJ :Ct> T T LET 
o _ . ? c o 
1 . C t . b 

* * * S T K - A T . " NO. 3 GACI.P NO. 1135 S A f P L E S U E = 7 

LOU S C C K E S 

VAK I £ C* L F -JUfBER 
1 0 

"fcPCt NT ILfc 
0 . 0 

11 C . 2CC 

* * - i - roF S C U P E S 

V A R I A B L E NUMBER P E R C E N T I L E 



14 C R O P 
T l 1 . 0 0 0 

* * * STRATA N C 3 CAC'UP N C . 13*4 5 SA MPLE "S U E = ' 1 

* * * 10> S C C 3 E S 

VARI ABLE NUMPER P E R C E N T I L E 
13 C O 
12 o . ; o c 

* * * E I C k SCORES 

V A R I A B L E NU"P£R P E R C E N T I L E 
15 O.POO 

"14 l . C C C • " 

* * * STRATA N C . 3 GF CLP N G . 1350 SAMPLE " S U E = 3 

Lf-V s c r ^ t s 

V A R I A B L E MUMPER P E R C E N T I L E 
1C O . C 
1 1 C ? C O 

CO 
cn 

I- ICV S r C » F S 

V A R I A B L E JUMPER P E R C E N T I L E 
14 O . B C O 
12 l . C C O 

STRATA N C i GHCLP N C . 1 4 5 SA>f!_E S U E = 3 

* > * LOV* ? C C > F S 

V A R I A B L E NUMBER 
1 5 
12 

P E R C E N T I L E 
O . C 
C . 2 C 0 

* * * H O SCORES 

V A R I A B L E NUMBER 
13' 
14 

P E R C E N T I L E 
C 3 0 C 
l . C O C 



u 

»•*'* '"ST-rtf""- T:cT 3" C « r ( . F N C f - ~ S~"ypi£? S I Z E - 5" 

_ * * L n u S C C R F S ' = 

15 • C O • 
__. c ?_c 

* * « I ' K H SCOPES 

V A R I A B L E M J T * F R P E R C E N T I L E 
1 ? C .BOO 

^(•e T-h TA Nf i , " 3 G ^ C I P M C 177C SAMPLE S I Z E = 5 

* * * Li"-'* S C C ' E S 

V A R I A B L E NU- V PEP PE c CEN T I L F 
11 C O 
13 C 2 C C 

« " f-ICt- SCOPES 

V A R I A B L E NUMBER P E ^ C E N T I L ^ 
14 C . P C O 
12 l . C C O CO 

«.;» f j - u T i r C ORCLP N C U 5 5 SAMPLE S I Z E = 2 

L C * S C . n r - S 

V A R I A B L E filJMP-fi P F P C T M I L P 
12 0 . 0 
14 0 . 200 

i - I G F s r i v c s 

V A •? I A H L F NUMBER P f R C F N T I L F 
i s c . a o o 
10 1 . L C U 

• « * * " _ f ' A T A N C i GR F LP NU. H n C S A ' ' P L c ' S l / . E " = 1 

? * « L G K S C C P E S 

V A ^ I A - l L F N l U B r R 



1? O.C-
10 C . 2CO 

. * * * F IGF SCORES 

V A R I A B L E NU*B1R 
1 4 

P E R C E N T I L E 
C M CO 

1 \ l . C O O 

• 

• » * * ST. 'UTA MO. '- GRCLP N C . ZC15 SAMPLE S I Z E = 2 

a * * LOU S C O R E S 

V A R I A B L E NUMPER 
I C 

PEPCE N T I L E 
C C 

11 C 2 0 C 

HIGH SCORES 

V A R I A B L E NU M BEP. 
14 

P E R C E N T I L E 
L . FCO 

13 1 . C C O 

. — _ . „ „ 

* i * STRATA MO. 3 G * C L P WO. SAMPLE S I Z E = (S 
_ . 

* * * L T * S C O P E S 

VAMIA3LE NUfRER 
12 

P E R C E N T I L E 
0 . 0 

14 C 2 C 0 

» * * F I G F S C O F F S 

V A R I A B L E NUMBER 
11 

P E R C E N T I L E 
C . '100 

13 1 . 0 0 0 

A * * STRATA NO. •x • . G P C L D "NO.' 21 vC SAMPLE S I / . E = 2 

I f 'U SCO'-TrS 

VARI ABLE MUMPER 
14 

p r R C t K T I L E 
C C 

13 C ? C O 

* * * HIGH S C C 3 F S 

VARI A 3 L E K U f B E " P F R C E N T I L E • 



I 0 
" I T 

coco 
"1. ucu 

* * V " 5 7 ( ' i \ ' T a NO. 3 GKCLP N C . 2 - 3 C SAMPLE S I Z E = 5 

* * * 1 S C C R F S 

V A R I A B L E NUMBER 
1 4 

P E R C E N T I L E 
C O 

1 5 c;.co 
* * * H1GE S C O P E S 

V A R I A B L E .\UMPER 
1_3 

' 13 

P E R C E ' - ' T I L - . 
C R O C 
l .uco• 

* * * S T R A T A r^n. 3 G S C L P N C . 2 3 4 C S A * P L , - ' S I Z E = 1 

* « * LCW SCORES 

VARIfi SL E N U M B T S O F - P C F K T I L C 
15 0 . 0 

I 1 C 200 CO 

* * * h lCf- scopes 

V A F I A O L E MIMHFR P E R C E N T I L E 
12 C . f l C C 
1 3 \ . C C O 

S T ^ f i T " NO. 3 GKCLP MO. 2' 14f. SA,vpL_ S I Z E = 5 

*"<- 1 OU S C O F F S 

V A - M A i a f f.'UMPER 
13 

f t F C F AT I LE 
0 . 0 

12 C 2 C C 

* « # i- j rji- S T O R E S 

V A R I A B L E 
1 4 

1 0 

P F c 0 . F . h T I L E 
C_PO0 
1 . 0 0 0 

file:///UMPER


' * * » S I HAT A ~N0. 4 GKCLP N C . I C " SfiitPI t "5l7.E = 5 

* * « L O * S C C ' U S 

V A R I A B L E NUMBER P E R C E N T I L E 
11 O . C 
n Z7?.i z— 

« « • F i G F s c e n e s 

V A R I A B L E NUMBER P F R C E N T I LE 
15 0 . * C O 
12 1 . C C O 

* - * ST h i T 4 ,*JO. 4 G R C l P f -T . ? c SAf- 'PlE SI 11 = 1 

* * * LOW S C O R E S 

V A R I A B L E MJVHER P I ^ C T N T l L E 
n o . o 
14 c r c o 

H G h S C O P E S 

V A r f l A i i L E NUMBER P E L : C E \ T l L E 
15 O.t -00 
11 I . C C O _ 

O 

ST! ' e'T A N C . 4 G 3 C L P N C . ? 3 5 SAMPLE S I Z F = 4 

* * * L ill* S C C R F S 

V A I i M E L E NUMBER P E R C E N T I L E 
14 O . C 
12 C . 2 C 0 

* * * F IGF S C O P E S 

V A R I A B L E NUMBER P E R C E N T I L E 
1_0 C^POO 
l l i.:o'o"" 

STRATA N C . 4 G R f L P NO. 47C S A V f L E S I Z E = 5 

* * * LOV. SCORES 

V A R I A B L E NUMBFR P E P C L . N T I L E 



11 c c 
13 C . 2 0 O 

* * * h lGt - SCORES 

V A R I A B L E N U M B E R P E R C E N T I L E 

1 2 C 8 C - 0 • 
r s r r c r o " 

* * » STRATA N C A GKCLP N C 4=5 SAMPLE S U E = 2 

* * * LOW S C C R F S 

V A R I A B L E N U ^ E R P E R C E N T I L E 
13 O . C 
1 3 C 2 0 0 

* * * F I ~ F S C J U ~ S 

V A R I A B L E MJMPfcR P E R C E N T I L E 
12 C P CO 
I S 1 . o c o 

' * * STRATA NO. 4 G R C L F N C . ^2C SAMPLE S U E * 6 

LOh S C C * f . S 

V A R I A B L E NUMBER P E R C E N T I L E 
12 C O 
1 5 0 . 2 C O 

* * * i-ISr- S r - ^ E S 

V A - M A i L t MJ.-'iJET P E F C F N T I L E 
11 C . P C C 

l . C C O 

* * * STRATA ."f j . 4 G P . C L 0 - J C . pc.E S ^ P L F . S U E = A 

L O * S C C R F S 

VART * B L E N'UNPFR P E ^ C C N T R ^ 
1 5 0 . 0 
12 C 2 C 0 

* * * • I- IGF SCORES 

V A R I A B L E NUMBER P E R C E N T I L E 



u 

1 _ 
T c 

•:. p n 
r . o c o " 

* * * STRATA N C . 4 GHCLP N C . 1C25 SAMPLE- S I Z E = 9 

* * « LC'« SCCRFS 

V A R I A B L E NU"RER P E R C E N T I L E 
12 O . C 
13 C . 2 0 0 

* * * F IGH SCORES 

V 4 P U B L E MJ" BER PE PC P N T I LC 
14 C.frCO 
10 l . C C C 

S T ~ 1 T A N C . 4 G F C L F N C . 1725 S A ' - P C F S I Z E = 2 

* * * LOW S C O P E S 

V A R I A B L E NUMPER P E R C E N T I L E 
14 0 . 0 
12 0 . 2 0 0 to 

ro 
*<*« (- ] r.\, S C C R E S 

V A r U A : l L E NUMBEP P E R C E N T I L E 
11 C . POP 
13 1 .0C0" 

**v STRATA NC!. 4 G ^ C I P NO. 1 3 3 C SAMPLE S W F = -3 

LOU S C C R E S 

VAR i A 3 L E Nuv.-°.ea 
11 

P E R C E N T I L E 
O . C 

10 C . 2 C 0 

« * # HIGH SCORES 

V A * M 3 1 E N UM BE S 
15 

P E R C E N T I L E 
C . P O O 

12 l . C C O 



* * * S T .< a T A :•!<', ^ ? GRCl 'P N C . 1*54 " 5 A r P L.:' "SI ?.fj = T" 

* * * L O * S C C E S 

V A K I A 3 L E -'VU'VPF.R p : . u r " T U E 
14 0 . 0 
11 C 2 C O 

* * » K I C K SrOWFS 

V A R I A B L E NUMpER P E R C E N T I L E 
15 c . a c o 
12 1 . C C O 

* * * STKATfi NT- >J ORCLP N C . 2 S 1 C S A * P I . C S U E = 1 

* * * - L C * S C O F F S 

V A R I A B L E NUMBER P E R C E N T I L E 
10 0 . 0 
12 0 . 2CO 

* » « HIGH S f . ) R c S 

V A R I A B L E NU'-'.RbR P L ' t CENT I LE 
14 C . S C C 
11 I . C 10 _ 

Co 

» * * STRATA N C > J OrfCl.P N O . ^ c c q c S A " P l . c ' S U E = 2 

» * * L-'.'W SCORES 

VA.}|At3LE NUMBER P E R r r . N T I L E 
14 C O 
1 1 C ? 0 0 

* * « HIGH SCORES 

VAR I A 3L E NUMBER P E R C E N T I L E 
12 C . P C C 
I C 1 .OOC 

* * • _ * S T E P COST - 1 4 . 5 4 



w 

I N S T I T U T E r-Crt S O C I A L F S f AKCH M.1NJTC3 SYSTEM 0 2 / J 1 / 7 A 

« < - * « « i I <; T I M". CF SFTUP FOLLOWS: 

CACn 1 2 _ ( S _ _ 7 _ 
N O , 1 ? 3 V 5 * 7 s T c i 2 3 4 5 f r 7 e S U 1 2 3 « * 5 M 8 Y C 1 2 ' * 4 5 6 ^ J,) 12^4* 5 6 7 8 «M3 l T K 5 6 7 rt 5 0 

1 f.^UN Nl' uM 
2 TEST ° U N 
1 C V A : 7 - 3 S V A R - 4 P R E T STAN N L P W I N F I = I M * 

r . E M J F R E 



ti 

f,V--t=3 S V i P = fi P? .EC STAN NORM l N f I = I N l * 

THE V A R I A B L E L I S T I S : 

V l C - V l E " 



V *-' - T Y P E V A R I A B L E NAME ri OC. WtCTH N( DEC R E S P . frcouEi " U C 0 0 E 2 REFNO 10 T S E 0 f : 0 

T i 0 WC IK r c ; j u P N C . 10 5 0 ! O O S 0 ' ^ 0 ooooo 

•T L. 0 2- G I O M C L A S S 2R 2 C ! (J0C0CP9 0 0 0 0 0 

T \ 1 0 J n C'J t-AS C L E A R OPALS ^3 1 0 ! 0 0 C C 0 C 9 OOOCOOft OOOOO 

T ; T 0 1 I V»< A C T I V I T Y CRC.ANI 7 F 0 34 1 0 ! C0OOCO9 0 0 0 0 0 0 6 OOOOO 

T 13 0 12 Y : JU GET O i l - UNIT INEC 35 1 0 ! C J 0 O 0 U 9 G00G0C6 OOOOO 

T 1 i c 13 SUE £ OPEN IP I O E A S 3* ] 0 0CCO009 C 0 0 0 0 0 6 OOOOO 

T 0 14 TOLC FNClJoH TO CO JMH *7 1 0 CCGC0C9 OOO0OC6 OQQGO 

T : 5 c 1 5 Y'fU F E E L L C Y 4 L TO CC 1 a 1 0 j C 0 C 0 3 C 9 0 0 0 ) 0 0 6 OOOOO 

_ „ 



_*z -: •' - T " " S V C I F I C ' T ICN' , . 

> f > U . * v d - t l A P L E f ; : Z - U I G I T ("LASS V A d & K L E M i . fc 
r.rrniP v ^ M A E L C IS ; UQKK G R C l . J M O . l.^F I & r U NO. 3 
MiNIM"C"'"FTR"CTNTil.C- I S T F E . 4 C 1 H 

M A X I V U " " F F . KCFN'T ! L c " " r S " T i - F " ~6~C~TH " 
P ^ U - I C U r C P ITER I C M SCORE MODE 
NCR" L<1T£ SCT 
PAH CJTA k 1 L L TERMINATE RUN ^ 
5 I T F F * K I S S I N G CATA CCiJC VALUE FOR ANY V A R I A B L E W I L L U E L E T F . T E E C A S E 

* * * A FT PR GL'CEAL F I L T E R I N G 
S 4 * 3 L f S I Z F = 1 2 1 
f - ' . ' . H E S T R A T A - C 
NC . C P GFCi iPS = 1 7 

*<• * N C . CF C A S E S T L I P M N 4 T E D R E C A L S E CF c m = 0 

* * * \ r . r F C A S E S E L T . w - ! f ^ M E C B E C A L S E OF MP 2 = C 

Itt $ * E I ' A L NO. OF G A S E S F f B A N A L Y S I S = 1 2 5 

T 



* * * A C - G ^ E G A T £ 0 C A T A * + * 

S T R A T A G R O U P S I Z E I C 1 ] 1 2 1 3 1 4 1 5 
1 
1 

3 3 1 1 0 
3 1 1 2 0 I B 

3 . 2 1 
2 . 1 3 

2 . 7 1 
7 . 0 0 

2 . 5 0 
1 . 8 9 

2 . 5 7 
1 .<?-t 

? . 7 ? 
2 . 5 0 

3 . 5 7 ' 
? . 1 1 

1 
1 

3 3 1 3 0 
3 3 1 * 0 

1* 2 . 5 7 

3 . ••50 

2 . 0 7 
3 . 0 0 ' 

2 . 0 0 
3 - . C 0 

2 . 1 4 
3 . 7 5 

2 . 4 3 
4 . 0 0 

3 . 5 0 
4 . 0 0 

1 
1 

3 3 1 ^ 0 
3 3 i 1 0 

7 
e 

7 . 0 - 5 
3 . 5 0 

2 . A ? 

2 . 2 5 
2 . 0 0 
2 . 6 2 

2 . 2 9 
2 . 2 5 

2 . 7 1 
2 . 5 0 

4 . 7 ] - - -

3 . 2 5 
1 
i 

3 3 2 2 0 
1--Z *o 

1 3 
1 5 

3 . 4 6 
2 . 1 3 

2 . 7 7 
2 . : 3 

1 . 5 4 
2 . 3 C 

2 . 3 B 
. 2 . 5 3 

2 . 6 2 
3 . 0 0 

3 . 6 0 
3 . 6 0 

2 
2 

3 2 1 C O 
1 3 1 0 0 

3 
4 

3 . 6 7 
3 . 3 5 

3 . 6 7 
2 . 7 5 

. 3 . C C 
2 . 0 C 

3 . 6 7 
3 . 2 5 

4 . 3 3 - -
2 . 5 0 

4 . 3 3 
3 . 0 0 

2 
•> 

i ? ? C O 
. " R T 3 ( . 0 

5 
1 

3 . 0 0 
4 . 0 0 

? . HO 
3 . 0 0 

2 . 2 0 
2 , : c 

2 . 4 0 
4 . 0 3 

2 . H O 
5 . L 0 

3 . 3 0 
5 . 0 0 

3 
i 

3 1 0 0 0 
2 ? C C 0 

5 
R 

2 . ' 0 
4 . 0 C 

2 . « - 0 
3 . 5 2 

2 . 8 0 
• ? . u 

? . 0 0 
4 . 0 0 

2 . 4 0 
3 . 3 7 

4 * 4 0 
4 . 2 5 

i 
4 

2 3 C C O 
1 0 1 1 0 

2 
3 

2 . 5 0 
3 . 6 7 

3 . J 0 
4 . 3 3 

3 . ) C 
" ^ • 3 3 

4 . ) ) 
4 . 0 J 

3 . 5 0 • 
6 .1 0 

4 . 5 0 
4 . 3 3 

5 9 1 5 . J C 4 . JO 3 . 0 C 2 . 0 0 5 . 1 ' 0 7 . 0 0 

-«3 
CO 



S T k i T i G^mtP F R c C L F M C Y V IR IA- iL fc K O S , 10 11 1? 1"> 14 1 5 
? : n o 14 0 . 2 4 C J 1 0 . 6 3 0 . 1 7 - : ) . 0 ? - 0 . ^ 3 

1 J 2 1 2 0 IP - O . s t -T". ?5 - 0 . 6 9 -1 . 0 4 - 0 . 6 6 - 1 . 2 2 

1 33130 14 -1 . 7 1 -1 . 1 - G " . 44 - 0 . 6 6 
'~2^h'~ 

- 0 . 8 1 
1 33140 4 \ . i i " I" . ' *"?. " ' 1 . 8 2 

- 0 . 6 6 
'~2^h'~ ' 2 . 4 7 C . f c ? 

i "??.! 50 7 - 0 . P 4 - U . 0 5 - J . ' . 4 - 0 . 3 - * - 0 . 2 2 ? , 2 2 
1 ? i 2 l O a I . 1 1 - 0 . 5^ 0 . 9 7 - 0 . 4 5 -O . f t t . - C . "2 
i 2 * 2 2 0 13 1 . ( .0 0 . " P - 1 . 4 8 - 0 . 1 9 - 0 . 4 2 0 . 0 3 
1 3 3. 2 30 15 - 0 . 0 0 - C . 3 4 - 0 . 4 4 0 . l u 0 . 3 8 - 0 . 1 7 
i 3 2 1 0 0 •x 0 . 4^ 1 . 6 7 0 . 9 9 0 . 5 6 0 . 6 5 C . 4 1 
2 3 3100 4 - 0 . 60 - C . 8 i - 1 . 2 1 - 0 . 1 3 - 1 . 1 1 - 1 . 4 1 
2 3 3 2CC 5 - 1 . 2 5 - 0 . 6 3 - 0 . 7 7 - 1 . 5 5 ' - O . f l Z - 0 . 3 2 
2 33 ;oo 1 1 . 3 6 - o . 15 C P " 1 . 1 2 1 . 2 ° 1 . 2 2 
3 210 00 5 - J . 05 - 1 . 2 2 - 1 . 3 1 - 1 . 4 1 -1 . 3 7 0 . I t 
3 7 2 C C 0 fi 1 . 2 5 1 . 2 3 1 . 1 2 0 . 7 1 0 . 4 9 — 1. 30 • -

2 1 0 C 0 2 - 1 . 2 0 - 0 . G 2 0 . 19 0 . 7 1 0 . 3 ^ 1 . 1 4 
10010 3 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 C C 

1 0 . 0 0 . 0 0 . 0 U.O 0 . 0 . c c 



I 

L I S T I N G CF P R E D . C R I T . SCORES 

STRATA GROUP FP ECUENCTr V A R I A B L E N G S . 1 J 11 12 15 14 15 
1 3 3 1 1 0 14 0 . 0 6 C . 2 Q 0 . 0 1 0 . 11 - 0 . 0 3 - C . 17 
1 3 3 1 2 0 18 - 0 . 2 4 - C 4 B - 0 . 0 1 - 0 . 6 8 - 0 . 2 6 - C A S - - " * 
1 3 3 1 3 0 14 - 0 . 4 5 - 0 . 4 0 - 0 . 0 1 - 0 . 4 3 - 0 . 3 1 - 0 . 2 8 
1 3 3140. 4 0 . 2 9 ' C . 5 9 " 0 . 0 3 1 .61 ~ " 0 . 9 5 " 0 . 4 9 " 
1 331 50 7 - 0 . 2 2 - 0 . 0 2 - 0 . 0 1 - 0 . 2 5 - 0 . 0 6 1 . 5 9 
1 3 3 2 1 0 P. 0 . 2 9 - 0 . 2 1 0 . 0 1 - 0 . 3 0 - 0 . 2 6 - 0 . 6 6 
1 33 220 13 0 . 2 6 0 . 3 4 - 0 . 0 2 - 0 . 1 2 - 0 . 1 6 C U 2 
1 3 3 2 3 0 15 - 0 . 0 0 - 0 . 1 2 - 0 . 0 1 0 . 0 6 0 . 1 5 - 0 . 1 2 
2 3 2 1 CO i 0 . 3 0 0 . 9 3 0 . 34 0 . 3 5 0 . 3 0 0 . 2 3 
2 331 GO 4 - 0 . 3 7 - 0 . 4 6 - 0 . 4 1 - O . O B - 0 . 5 2 - C . 8 I 
2 3 J 2 3 0 5 - 0 . 7 B - 0 . 3 9 - 0 . 26 - 0 . 0 5 - 0 . 3 8 - 0 . 1 8 
2 3 3 300 1 0 . 8 4 - 0 . 0 9 0 . 3 4 0 . 6 ° 0 . 6 0 0 . 76 
3 2 1 C C 0 5 - 0 . 0 1 - 0 . 4 2 - 0 . 6 4 - 0 . 9 5 - 0 . 8 2 0 . 0 4 
3 22 300 8 0 . 2 9 0 . 4 3 0 . 5 5 0 . 4 8 0 . 5 9 - 0 . 3 2 
3 2 3 0 0 0 2 - 0 . 2 9 - 0 . 0 1 0 . 0 9 0 . 4 8 0 . 2 3 0 . 2 B 
u 1 0 C 1 0 3 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 O . C 

99 ••iv9 39 1 0 . 0 C O 0 . 0 0 . 0 0 . 0 C O 

ro - o o 



* * » L I S T I N G C F P E R C E N T U c C MATRIX _ _____ 

STPrtTA Gi'OO" 
3 3 1 1 0 
3 3 1 ? 0 
3 3 1 3 0 
3 3 1 4 0 
3 3 1 50 

f RF.CLefJCY 
1* 

VARJAHLL M : S . 10 
0 . 6 , 

11 
1 . 0 0 

12 
0 . 4 0 

14 
o. BO 
•o.o 

0 . 4 0 
0 . 4 0 

1 . 0 0 
1 . 0 0 

13 
_0_.PO 

0 / 2 0 
" 0 . 2 0 

14 
0 . 2 0 

0 . 20 
0 . 2 0 

0 . 6 0 
0 . 6 0 

0 . 0 
O.BO 

1 . 0 0 
O . C 

0 . 6 0 
0 . 6 0 

~C',W 
0 . 4 0 

—rr~ 
0 . 0 _ 
0 ."0" 
° ! _ L 0 

" 0 . *c 
l . O C 

3 i 11 0 
3 2 3 2 C 
? 3 ??a 
32 ICC 
3 3 1 0 0 
3 3200 

e 
13 

1. 00 
o.ao 

C . 6 0 
l . 0 0 . 

0 . 8 0 
0 . 4 0 

0 . 2 0 
0 . 2 0 

0 . 4 0 
0 . 0 

15 
3 

J . 6 C 
0 . 4 0 

0 . 2 0 
1 . 0 0 

0 . 4 0 
0 . 6 0 

0 . PC 
0 . 2 0 

C . 4 0 
C . 4 0 

0 . 6 0 
0 . 3 0 

O.fiO 
o_1ao_ 
T . 0 0 
C u 

I . 0 0 
_0.20_ 
0 . 2 0 
0 . 6 0 

C O 
0 . 6 0 
o'.o 

_o_.o 
0 . 0 
1 . 3 0 

* 
3. 

1 " 3 C 0 
2_1 JCO_ 
2 2000 
?3000_ 

"ICC u 

1 . 0 3 
_LK.BO_ 
0 . 2 0 
0 . 0 

0 . 0 
0 . 6 0 

0 . 2 J 
0 . 4 0 

O . C 
0 . 0 

0 . 4 0 
0 . 2 0 
U.20" 
C 2 0 

0 . 30 
_ C 4 p _ 
0 . 4 0 
0 . 4 0 

0 . f- J 
0_.^__ 

1-_0U 
O . ^ U 
C 6 0 

0 . 4 0 
_0._20 
r.oo 
0 . 6 0 
O.HO' 
O.HU 

U. PO 
U C O _ 

"v. 0 
c ec 

" l . O C " 
l . C O 

ro o 



L. I \ ' C _0£ ••-) E X T R E M E S BY r > : U F L , _ _ _ _ 
B A N K { IK|!f< IfJG EY \>0'C=\T I L E " ^ACKTltJnt" - - - - - - -. - - — . . . . - - . . -

* * * S T R A T A N O . 1 G S G I P N C . ? * n ' c " S / ^ ' P L E S U E = i4~ 
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