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Chapter  1 

Statement o f  the Problem

Chapter 1 presents  an overv iew  and e x p l a n a t i o n  o f  the research  

problem. I n i t i a l l y ,  a general  d is c u s s io n  o f  f a c t o r  a n a l y s is  d e f i n i ­

t io n s  and p r a c t i c a l  uses is deve loped.  F o l lo w in g  t h i s ,  s p e c i f i c  

problems, both mathematica l  and p ra g m at ic ,  re gard ing  miss ing  data  

w i t h i n  the f a c t o r  a n a ly s is  technique a re  p re se n te d .

I n t ro d u c t  ion

A m ajo r  problem throughout a l l  u n i v a r i a t e ,  b i v a r i a t e ,  and 

m u l t i v a r i a t e  s t a t i s t i c a l  techniques is t h a t  o f  miss ing  d a ta .  More 

s p e c i f i c a l l y ,  the problem involves a d e t e r m in a t i o n  o f  what is the 

optimal  method f o r  hand l ing  miss ing in fo r m a t io n  in data  s e t s .  This  

problem becomes most c r i t i c a l  p a r t i c u l a r l y  w i t h i n  m u l t i v a r i a t e  

techn iques ,  where the occurrence o f  m iss ing  data  cannot o n ly  p ro ­

duce e r r a n t  r e s u l t s ,  but can a c t u a l l y  make i t  impossible  f o r  

r e s u l t s  to be o b ta in e d .

Over the past 10 to 15 y e a rs ,  expans ion in the use o f  m u l t i ­

v a r i a t e  techniques in the b e h av io ra l  sciences has c rea ted  an even 

g r e a t e r  need f o r  a s c i e n t i f i c  i n v e s t i g a t i o n  i n t o  the problem o f  

missing data  and i t s  r e l a t i o n  to m u l t i v a r i a t e  methods. As re ­

searchers  cont inue  to e x p lo re  u n d e r ly in g  c o m p le x i t i e s  o f  b e h av io r ,  

the u t i l i t y  o f  m u l t i v a r i a t e  s t a t i s t i c s  may be even f u r t h e r  

r e a l i z e d  and, consequently ,  as s o c ia te d  problems w i t h i n  these



s t a t i s t i c a l  methods must a lso  be e f f e c t i v e l y  handled.

F a c tor  Ana lys is

W i th in  the e n t i r e  realm o f  m u l t i v a r i a t e  s t a t i s t i c a l  methods 

f a c t o r  a n a ly s is  is perhaps one o f  the  best known and most usefu l  

As K e r l in g e r  (1973) w e l l  s ta te d :

Because o f  i t s  power and e legance ,  f a c t o r  a n a ly s is  can 

be c a l l e d  the queen o f  a n a l y t i c  methods. . . .  f a c t o r  

a n a ly s is  is an e x t rem e ly  powerful  and useful  approach 

to behav iora l  d a ta ,  one t h a t  can help  so lve  h e r e t o ­

f o r e  in t r a c t a b l e  research problems. (p.  659)

In d e f in in g  f a c t o r  a n a l y s is ,  Bennett  and Bowers (1976) con­

c i s e l y  exp la i ned:

The o b je c t  o f  f a c t o r  a n a ly s is  is f a i r l y  simple in 

p r i n c i p l e .  Suppose we c a r r y  out a s e t  o f  measurements 

on a sample o f  people o r  o b j e c t s ,  then a d e s c r i p t i o n  

o f  any su b jec t  in the sample involves  s t i p u l a t i n g  i t s  

score on each o f  the  measures we employ. I f  we employ 

ten measurements, then ten scores a re  req u i red  to 

s p e c i fy  a d e s c r ip t io n  o f  the i n d i v i d u a l .  However, 

s ince some o f  the measures may c o r r e l a t e  w i t h  ( i . e .  be 

p r e d ic t a b le  from) o thers  then t h i s  d e s c r i p t i o n  is 

probably  uneconomical , since i t  is p o s s ib le  t h a t  the 

i n d iv id u a l  may be adequate ly  s p e c i f i e d  by using a



s m a l le r  set  o f  v a r i a b l e s .  The main aim may t h e r e f o r e  

be said  to be parsimony o f  d e s c r i p t i o n . (p.  8 )

Kim (1975) f u r t h e r  de f in e d  f a c t o r  a n a ly s is  and o u t l i n e d  

in the f o l l o w i n g  d e s c r i p t i o n :

The s in g le  most d i s t i n c t i v e  c h a r a c t e r i s t i c  o f  f a c t o r  

a n a ly s is  is i t s  d a t a - r e d u c t io n  c a p a b i l i t y .  Given an 

a r r a y  o f  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  a set  o f  v a r i a b l e s  

f a c t o r - a n a k y t i c  techniques enable  us to see whether some 

u n d e r ly in g  p a t t e r n  o f  r e la t io n s h ip s  e x i s t s  such t h a t  the  

data  may be ' r e a r r a n g e d '  o r  ' reduced'  to a s m a l le r  set  

o f  f a c t o r s  o r  components t h a t  may be taken as source  

v a r i a b l e s  accounting  f o r  the observed i n t e r r e l a t i o n s  in 

the d a ta .

Poss ib le  uses o f  the c a p a b i l i t y  a re  many and v a r ie d  

N e v er th e le s s ,  the most common a p p l ic a t io n s  o f  the method 

may be c l a s s i f i e d  in to  one o f  the fo l lo w in g  c a t e g o r ie s :  

( 1) e x p l o r a t o r y  uses — the e x p lo r a t io n  and d e te c t io n  o f  

p a t t e r n i n g  o f  v a r i a b l e s  w i th  a view to the d iscov ery  o f  

new concepts and a p o s s ib le  reduct ion  o f  data ;  ( 2 ) con­

f i r m a t o r y  uses — the t e s t i n g  o f  hypotheses about the  

s t r u c t u r i n g  o f  v a r i a b l e s  in terms o f  the expected  

number o f  s i g n i f i c a n t  fa c t o r s  and f a c t o r  loadings; and 

(3 ) uses as a measuring d e v i c e - - t h e  c o n s t ru c t io n  o f  i n -
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dices  to be used as new v a r ia b le s  in l a t e r  a n a ly s is  

. . . i t  should be noted a lso  t h a t  al though a l l  f a c t o r -  

a n a l y t i c  a p p l i c a t i o n s  are  u l t i m a t e l y  based on the  

data -summar iz ing c a p a b i l i t y  o f  the method, the s p e c i f i c  

a p p l i c a t i o n s  to v ar io u s  research problems are  bounded 

o n ly  by the u s e r ' s  im ag ina t ion ,  (p.  469)

M is s in g  Data

Researchers have long been plagued by problems o f  miss ing  

data  in u n i v a r i a t e ,  b i v a r i a t e ,  or  m u l t i v a r i a t e  s i t u a t i o n s  and r e ­

search designs.  As a p ioneer  in modern-day research ,  F is h e r  (1935)  

discussed the problems of  missing data s p e c i f i c a l l y  w i t h i n  the  

c o n te x t  o f  experiments  and assoc iated  b lock  designs:

I t  sometimes happens, in an experiment in which some 

cause o f  d is tu rba nce  has been c a r e f u l l y  e q u a l i z e d ,  as 

a r e  the rows and columns in a L a t in  square t h a t ,  by 

some unforeseen a c c i d e n t ,  one o f  the exper im enta l  va lues  

is m iss ing .  T h is  may happen through the death o f  an 

i n d i v i d u a l ,  i n j u r y  to a p o r t io n  o f  a growing crop,  a 

gross e r r o r  in re c o rd in g ,  or to any such cause.  W i t h ­

ou t  the miss ing v a lu e  e q u a l i z a t i o n  is no longer  com­

p l e t e ,  and i t  is sometimes thought t h a t  the whole 

exper iment has been wasted.  Indeed, the p o s s i b i l i t y  

o f  such mishaps has been held to be a reason f o r



a v o id in g  a l l  exper iments  having i n t r i c a t e  o r  complex 

s t r u c t u r e s ,  (p.  173)

More r e c e n t l y ,  Cohen and Cohen (1975) broadly  discussed the  

occurrence  o f  miss ing data  in m u l t i v a r i a t e  b ehav io ra l  research w i th  

the  f o l l o w i n g :

There a re  a host o f  circumstances which r e s u l t  in miss ing  

d a t a .  In survey research ,  f o r  example,  whether c a r r i e d  

o u t  by fa c e  to face o r  te lephone in t e r v ie w in g ,  o r  by 

q u e s t io n n a i r e ,  some sub jec ts  may re fuse o r  simply f a i l  

to respond to some items w h i le  responding to o t h e r s .

In la b o r a t o r y  exper im ents ,  equipment f a i l u r e ,  animal  

m o r t a l i t y ,  a dropped t r a y  o f  t e s t  tubes,  o r  dropped-out  

s u b jec ts  may c r e a t e  some blanks in some columns o f  the  

data  sheets .  In research in school s e t t i n g s ,  absences 

o r  t r a n s f e r  o f  p u p i ls  o r  teachers  may r e s u l t  in incom­

p l e t e  d a ta .  And so on.  I t  is on ly  a s l i g h t  e xaggera ­

t i o n  to paraphrase Murphy's Law f o r  Behavior Science  

Research to read,  ' I f  th e re  are  any ways in which data  

can be l o s t ,  they w i l l  b e . '  (p.  265)

We thus view missing data as a pragmat ic  f a c t  

t h a t  may be i n v e s t ig a t e d ,  r a th e r  than as a d i s a s t e r  to  

be m i t i g a t e d ,  (p .  288)
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Again regard ing  m u l t i v a r i a t e  a n a l y s i s ,  and s p e c i f i c a l l y  l i n e a r  

reg res s io n ,  M cN e i l ,  K e l l y ,  and McNeil (1975) presented accura te  in ­

s ig h ts  in to  the problems caused by miss ing data when m u l t i p l e  

v a r i a b l e s  a re  involved in research .  They s t a t e ,  "The p o s s i b i l i t y  

o f  any one su b jec t  miss ing a score is g e o m e t r ic a l ly  increased when 

one considers  each a d d i t i o n a l  p r e d i c t o r  v a r i a b l e . . . .  researchers  

should be caut ioned ,  though, t h a t  f o r c i n g  complete data  o f te n t im e s  

generates bad da ta"  (p.  ^5*0 . Such a s ta tement  demonstrates the 

concept t h a t ,  in c e r t a i n  ins tances ,  the accura te  approximation o f

missing data could be,  in e f f e c t ,  an improvement over  a c tua l  data

c o l l e c t e d  under unnatura l  c ircumstances .

Regarding s p e c i f i c a l l y  problems o f  missing data  w i t h i n  the 

f a c t o r  a n a ly s is  procedure ,  Remer and Burton (1971) e x p l i c i t l y  

i nd i c a t e  d :

R a re ly  in p r a c t i c a l  s i t u a t i o n s  is i t  p o s s ib le  to o b ta in  

complete data on a l l  s u b je c ts ,  p a r t i c u l a r l y  when the

study is done on a la rg e  s c a l e .  These gaps can some­

times be over looked o r  accommodated when c e r t a i n  

s t a t i s t i c s  are  employed. When la rg e  q u a n t i t i e s  o f  in ­

fo rm at ion  a re  m iss ing ,  problems a r i s e  concerning the  

best method o f  hand l ing  the s i t u a t i o n .  I t  becomes 

i n f e a s i b l e  to o v er lo o k  o r  d is card  the sub jec t  f o r  which 

incomplete in fo rm a t ion  has been o b ta in e d — such procedures  

can, a t  t imes,  produce very  m is le a d in g  r e s u l t s .
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In any f a c t o r  a n a l y t i c  technique,  missing data can 

do more than produce e r r a n t  r e s u l t s .  They can make i t  

impossib le  f o r  any r e s u l t s  to  be o b ta in e d .  The o r i g i n a l  

c o r r e l a t i o n  m a t r i x  can e a s i l y  be i l l - c o n d i t i o n e d  and 

hence, not i n v e r t a b l e ,  stopping any e x t r a c t i o n  proce­

d u re .  The quest ion  thus becomes one o f  what to do about  

la rg e  q u a n t i t i e s  o f  miss ing d a ta .  L i t t l e  has been 

w r i t t e n  concerning t h i s  problem, (p.  2 )

S p e c i f i c a l l y  regard ing  f a c t o r  a n a ly s is ,  Rummel (1970) d i s ­

cussed miss ing  data  problems from the mathematical  s tandpo in t :

The consequences o f  miss ing  data  is to a l lo w  some o f  

the p r i n c i p a l  minors o f  the  c o r r e l a t i o n  o r  covar iance  

m a t r i x  to be less than zero ,  and th is  r e s u l ts  in nega­

t i v e  e ig e n v a lu e s .  Since the square root o f  the  

e ig e n v a lu e  is used in s c a l in g  the e ig e n v e c to rs ,  a 

n e g a t iv e  e ig e n v a lu e  r e s u l t s  in an imaginary number.

On the basis  o f  t h i s  p r e l im in a r y  d iscuss ion ,  several  

p o in ts  about the e f f e c t  o f  miss ing data can be made.

1. M iss ing  data  may r e s u l t  in negat ive  e ig e n -  

v a 1u e s .

2 .  When e igenva lues  a re  ordered by s iz e  ( i . e .  

e ig en v a lu e s  l i s t e d  in o r d e r  o f  v a r ian ce  e x t r a c t e d ) ,  

n e g a t iv e  e ig enva lues  w i l l  be the l a s t  ones e x t r a c te d
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from the d a t a .

3. An e ig e n v a lu e  measures the amount o f  va r iance  

accounted f o r  by an e ig e n v e c t o r .  Negat ive  e igenvalues  

measure imaginary  v a r ian ce  ( i . e .  square root o f  a 

n e g a t iv e  v a l u e ) .

k .  The more miss ing data  th e re  a re  in the data  

m a t r i x ,  the more imaginary v ar ia nce  th e re  is .

5 . Since the t o t a l  v a r ia n ce  o f  a v a r i a b l e  is 

u n i t y  i f  c o r r e l a t i o n s  a re  fa c t o r e d ,  the t o t a l  amount 

o f  v a r i a n c e  e x t r a c t e d  from a data  m a t r i x  cannot e x ­

ceed the number o f  v a r i a b l e s .  That is ,  when there  is 

imaginary  v a r ia n c e  due to miss ing d a ta ,  the p o s i t i v e  

plus imaginary  v a r ia n c e  must sum to the number o f  

v a r i a b l e s .

6 . W i th  missing d a ta ,  the p o s i t i v e  v a r ia n c e  ex ­

t r a c t e d  ( th e  p o s i t i v e  e igenva lues  and t h e i r  e ig e n ­

v e c to rs )  w i l l  be i n f l a t e d  to compensate f o r  imaginary  

v a r i a n c e ,  s in ce  both p o s i t i v e  and imaginary v a r ia n ce  

added to g e t h e r  must equal  the number o f  v a r i a b l e s .

7. With  the i n f l a t i o n  o f  the p o s i t i v e  v a r i a n c e - -  

presuming t h a t  the number o f  f a c t o r s  e x t r a c te d  is 

l i m i t e d  to  those w i th  p o s i t i v e  e ig e n v a 1u e s - - t h e  loadings  

on these f a c t o r s  w i l l  be la r g e r  than they should be and 

the communali ty f o r  the v a r i a b l e s  may exceed 1 . 0 0 .
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8 . Those v a r i a b l e s  w i t h  the most miss ing data  appear

to have the most i n f l a t e d  loadings and communa1i t i e s .

(pp . 260- 261 ) .

From the pragm at ic  s t a n d p o in t ,  miss ing data  in f a c t o r  a n a ly s is  

a re  u s u a l l y  handled by computer packages in one o f  the f o l l o w i n g  

means:

1. L is t w is e  d e le t io n : :  the  d e f a u l t  o r  normal means o f  hand l ing  

m iss ing  data  w i t h i n  f a c t o r  a n a l y s is  which causes a case ( s u b je c t )  

to be e n t i r e l y  o m i t te d  from the c a l c u l a t i o n  i f  t h a t  case conta ins  a 

miss ing  v a lu e  on any s in g le  v a r i a b l e .

2 .  P a i rw is e  d e l e t i o n :  a case is o m i t te d  from the computation  

o f  a g iven b i v a r i a t e  c o r r e l a t i o n  c o e f f i c i e n t  i f  the v a lu e  o f  e i t h e r  

o f  the v a r i a b l e s  under c o n s id e r a t io n  is m is s in g .  A case is t h e r e ­

f o r e  included in the computation o f  a l l  simple c o r r e l a t i o n  co­

e f f i c i e n t s  f o r  which i t  has complete d a t a .  From the c o r r e l a t i o n  

m a t r i x ,  in the usual  manner,  the  f a c t o r  m a t r i x  is developed n o rm a l ly .

Both o f  th ese  common methods f o r  hand l ing  miss ing  data  c onta in  

se r io u s  d is a d v a n ta g es .  In the  f i r s t  case,  l i s t w i s e  d e l e t i o n ,  w h i le  

r e s u l t i n g  in a m a th e m a t ic a l l y  pure c o r r e l a t i o n  m a t r i x ,  could cause 

se r io u s  b iases  in the f a c t o r  s t r u c t u r e .  Since o n ly  cases f o r  which 

complete  data  a re  o b ta in e d  may be u t i l i z e d  in the a n a l y s i s ,  i t  is 

q u i t e  p o s s ib le  f o r  l a rg e  masses o f  cases to be l o s t  due to the e x ­

c lu s io n  o f  perhaps o n ly  one v a lu e  on any g iven v a r i a b l e  per case.
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P a r t i c u l a r l y  w i t h i n  p s y c h o l o g i c a l ,  s o c i a l ,  o r  educa t iona l  research  

e f f o r t s  t h i s  may be a c r u c i a l  problem, since the number o f  v a r i a b l e s  

can o f t e n  be very  l a r g e .

P a i rw ise  d e l e t i o n ,  w h i l e  y i e l d i n g  a g r e a t e r  number o f  usable  

cases,  s t i l l  in t roduces  p o s s ib le  b iases in to  the f a c t o r  s t r u c t u r e .

In t h i s  case,  the  i n i t i a l  c o r r e l a t i o n  m a t r i x  is b u i l t  from c o e f f i ­

c i e n t s  r e s u l t i n g  from d i f f e r e n t  n s i z e s .  Which p a r t i c u l a r  cases 

t h a t  c o n s t i t u t e  each c o r r e l a t i o n  c o e f f i c i e n t  could c o n ce ivab ly  bias  

the c o e f f i c i e n t s  m a rked ly .

Overview o f  Research Design

The i n t e r f a c e  between problems o f  missing data and i t s  r e l a ­

t i o n s h ip  s p e c i f i c a l l y  to  f a c t o r  a n a l y s is  deserves  f u r t h e r  ser ious  

c o n s id e r a t io n .  Since p r o p e r l y  executed f a c t o r  a n a ly s is  n e c e s s i ­

t a t e s  a f u l l  da ta  s e t  f o r  t h e o r e t i c a l  and p r a c t i c a l  accuracy ,  

primary  i n t e r e s t  r e s ts  in s tu d y in g  the methods o f  miss ing  data  

approximation  as r e l a t e d  to  the  f a c t o r  a n a ly s is  procedure.

S p e c i f i c a l l y ,  t h i s  paper w i l l  a n a ly z e  f o u r  methods o f  a p p r o x i ­

mating missing da ta  as r e l a t e d  to  p r i n c i p a l  component PA2 f a c t o r  

a n a l y s i s ,  u t i l i z i n g  var im a x  r o t a t i o n .  A t o t a l  o f  two separa te  data  

sets  w i l l  be used, w i t h  an i n v e s t i g a t i o n  o f  each o f  26 f a c t o r  

s t r u c t u r e s  as they  r e l a t e  to the v a r io u s  m iss ing  data  approximat ion  

methods. The study w i l l  in v o lv e  two data se ts ,  fo u r  techniques o f  

approx im at ing  miss ing d a t a ,  and th re e  v a r y i n g  l e v e l s  o f  miss ing  

data  amounts.
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The two complete da ta  sets  w i l l  be i n d i v i d u a l l y  f a c t o r  analyzed.  

The varimax ro ta te d  f a c t o r  m a t r i x  s o lu t io n s  w i l l  then serve as the 

f a c t o r  s t r u c t u r e  c r i t e r i a  f o r  l a t e r  comparative purposes.

In each o f  the data  s e t s ,  v a r y in g  percentages o f  data w i l l  be 

randomly removed from 1 /2  o f  the v a r i a b l e s .  Th is  procedure is com­

parab le  to methods used by Burton and Remer ( 1 9 7 0  in a s i m i l a r  

study using p r i n c i p a l  component a n a l y s is  but w i th o u t  r o t a t i o n .  The 

i n i t i a l  amount o f  da ta  removed from 1 /2  o f  the v a r i a b l e s  w i l l  be 

10%, fo l lowed by 25%, and f i n a l l y  50%. For each amount o f  missing  

d a ta ,  fo u r  l e a s t -s q u a re s  a pprox im at ion  techniques w i l l  be used.

Thus, 26 f a c t o r  s t r u c t u r e s  (two data  sets  m u l t i p l i e d  by fo u r  methods 

o f  miss ing data a pprox im at ion  m u l t i p l i e d  by th re e  le v e ls  o f  missing  

data amounts plus two f u l l  data  se t  c r i t e r i a  f a c t o r  s t r u c tu r e s )  w i l l  

be compa ra t  i v e 1y a n a 1y z e d .

The four  miss ing data  approx im at ion  methods w i l l  be as fo l lo w s :

1. Mean S u b s t i t u t i o n

C a lcu la te d  from the remaining d a t a ,  a replacement f o r  each 

missing value  w i th  the mean f o r  t h a t  v a r i a b l e .

2.  Pearson C o r r e l a t i o n  ( B i v a r i a t e  Regression)

C a lcu la te d  from the remain ing d a ta ,  an e s t im a t io n  o f  the

miss ing values based upon a b i v a r i a t e  l i n e a r  regress ion  from the  

highest  c o r r e l a t i n g  p r e d i c t o r .

3 .  Stepwise M u l t i p l e  Regression

C a lcu la te d  from the remaining d a t a ,  an e s t im a t io n  o f  the



missing values based upon a regress ion  formula using o n ly  1/3 o f  a l l  

independent v a r i a b l e s  ( t h e  v a r i a b l e s  c o n t r i b u t i n g  the most to e x -  

p la in ed  v a r i a n c e ) . 

k .  F u l l  M u l t i p l e  Regression

C a lcu la te d  from the remaining d a ta ,  an e s t im a t io n  o f  the miss ing  

values based upon a re gress ion  formula using a l l  independent  

v a r i a b l e s .

In each o f  the 26 s o l u t i o n s ,  a var imax ro ta te d  f a c t o r  m a t r i x  w i l l  

be completed and s t u d ie d .  Comparisons between the 2k exper imental  

f a c t o r  s t ru c tu re s  and two re s p e c t iv e  c r i t e r i a  f a c t o r  s t r u c tu r e s  w i l l  

be the foca l  p o in t  o f  the s tudy .

Via t h i s  type o f  a n a l y s i s ,  the optimum le a s t -s q u a re s  method fo r  

each data set  f o r  each lev e l  o f  miss ing data  amount can be a s c e r ta in e d .  

The two data sets a re  purpose ly  o f  d i f f e r e n t  s izes  and co n ta in  d i f ­

f e r e n t  d i s t r i b u t i o n a l  c h a r a c t e r i s t i c s  f o r  the v a r i a b l e s .

W i th in  t h i s  des ig n ,  genera l  i n i t i a l  g u id e l in e s  f o r  handl ing  

missing data in f a c t o r  a n a l y s is  may be developed f o r  s p e c i f i c  s i t u a ­

t ions  in which the percentage  o f  miss ing data  and r a t i o s  between 

numbers o f  cases,  v a r i a b l e s ,  and fa c t o r s  a re  known. Commencing the  

development o f  such g u id e l in e s  represents  a meaningful  step forward  

f o r  a l l  in d iv id u a ls  a c t i v e l y  involved in m u l t i v a r i a t e  behav iora l  

research.

The o v e r a l l  purpose o f  the c u r r e n t  study is to prov ide  an 

a d d i t i o n a l  step toward the development o f  a s c i e n t i f i c  system by



which m iss ing  data  approximat ion  in f a c t o r  a n a l y s is  can be e f f e c ­

t i v e l y  performed by a l e a s t -s q u a re s  method, thus e a s i l y  usable  by 

a p p l i e d  s t a t i s t i c i a n s .

The a l t e r n a t e  ( research )  hypotheses were developed a f t e r  a 

c a r e f u l  review o f  r e la t e d  previous l i t e r a t u r e .  They re prese nt  

o r i g i n a l  hypotheses,  never be fore  f o r m a l ly  p re s e n te d .  In the hypo­

th e s es ,  the  two in d iv id u a l  data  sets  under study were r e f e r r e d  to 

as se ts  D1 and D2. E xp lana t ions  regard ing  these acronyms and o thers  

used in t h i s  paper a re  presented in g r e a t e r  d e t a i l  w i t h i n  Chapter  I I I .



A 1 te r n a t e  

H(A)1 :

H(A)2 *

H( A ) 3 ‘

}k

(Research) Hypotheses

In data  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper im enta l  f a c t o r  m atr ices  w i t h  10% miss ing  data  

on 1 /2  the v a r i a b l e s  approxim ated ,  the  d i f f e r e n c e  be­

tween the h ighest  r and lowest r  s i g n i f i c a n c e  values  

w i l l  be g r e a t e r  than a .05  p r o b a b i l i t y  l e v e l .

In da ta  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from re s p e c t iv e  

exper im enta l  f a c t o r  m a t r ic e s  w i t h  25% miss ing data  

on 1 /2  the v a r i a b l e s  approximated ,  the d i f f e r e n c e  be­

tween the h ighest  r and lowest r  s i g n i f i c a n c e  values  

w i l l  be g r e a t e r  than a .05  p r o b a b i l i t y  l e v e l .

In d a ta  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper im enta l  f a c t o r  m a t r ic e s  w i t h  50% miss ing  data  

on 1 /2  the v a r i a b l e s  approxim ated ,  the d i f f e r e n c e  be­

tween the h ig h e s t  r and lowest r s i g n i f i c a n c e  values  

w i l l  be g r e a t e r  than a .05  p r o b a b i l i t y  l e v e l .

In data group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from re s p e c t i v e  

exper im enta l  f a c t o r  m a tr ic e s  w i t h  10% m iss ing  data  

on 1 /2  the v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the h ighest  r and lowest r s i g n i f i c a n c e  va lues  

w i l l  be g r e a t e r  than a .05  p r o b a b i l i t y  l e v e l .
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In d a ta  group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imental  f a c t o r  m atr ices  w i t h  25% miss ing data  

on 1/2  the v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the h ighest  r and lowest r s i g n i f i c a n c e  values  

w i l l  be g r e a t e r  than a .05  p r o b a b i l i t y  l e v e l .

In data  group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imental  f a c t o r  m atr ices  w i t h  50% missing data  

on 1 /2  the v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the h ig h est  r and lowest r s ig n i f i c a n c e  values  

w i l l  be g r e a t e r  than a .05  p r o b a b i l i t y  l e v e l .



Chapter 2 

Review o f  L i t e r a t u r e

Chapter  I I  c o n s is ts  o f  a review o f  prev ious  l i t e r a t u r e  con­

cern ing l e a s t - s q u a r e s m i s s i n g  data  approx im at ion  techniques  as 

found throughout r e s e a r c h , both in theory  and in p r a c t i c a l  a p p l i ­

c a t io n s .  A small number o f  prev ious  s tud ies  have c o n t r ib u t e d  

s i g n i f i c a n t  in s ig h t s  in to  the problem and have y ie ld e d  w o r th w h i le  

recommendations f o r  use in the c u r r e n t  work.  Such prev ious  r e ­

search is s tud ied  and e v a lu a te d  in t h i s  c h a p te r .

Rummel (1970) presents  a s e r ie s  o f  i n t e r e s t i n g  suggestions  

concern ing the h a n d l in g  o f  miss ing data  s p e c i f i c a l l y  in f a c t o r  

a n a l y s i s .  Two le a s t - s q u a r e  methods are  presented ,  both o f  which  

are  u t i l i z e d  in the c u r r e n t  p a p e r ;  they a re  mean s u b s t i t u t i o n  and 

m u l t i p l e  re g re s s io n .

Regarding mean s u b s t i t u t i o n ,  Rummel c la imed:

Mean s u b s t i t u t i o n  may w e l l  be the most popu la r  approach.  

U n f o r t u n a t e ly ,  the s i m p l i c i t y  o f  the technique must be 

weighed a g a i n s t  the e f f e c t  i t  has on the a n a l y s i s .  In ­

s e r t i n g  the average w i l l  lower the c o r r e l a t i o n s  o r  

covar ian ces  o f  the v a r i a b l e .  The more averages in s e r te d  

in the m a t r i x ,  the  more the o v e r a l l  c o r r e l a t i o n s  o r  

covar iances  w i l l  unde r e s t  imate the t ru e  v a lu e s .  The 

e f f e c t  on the f a c t o r s  e x t r a c t e d  w i l l  be to a t t e n u a t e
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t h e i r  loadings and, moreover,  the a n a ly s is  may stop  

s h o r t  o f  i d e n t i f y i n g  a l l  the meaningful  f a c t o r s  

e x i s t i n g  in the d a ta .  That is ,  the e f f e c t  o f  i n ­

s e r t i n g  averages is to d e f l a t e  the . . .  v a r i a n c e .

(p .  263)

Concerning the m u l t i p l e  regression approach, Rummel f u r t h e r  

s t a t e d :

As long as many o f  the v a r i a b l e s  in the data  m a t r i x  a re  

h ig h ly  i n t e r c o r r e l a t e d ,  regression e s t im a t io n  appears  

to  be an e f f i c i e n t  and f a i r l y  r e l i a b l e  approach. I f ,  

however, the c o r r e l a t i o n s  between a l l  the v a r i a b l e s  a re  

low o r  ze ro ,  then the es t im ates  f o r  the miss ing  data  may 

be q u i t e  u n r e l i a b l e  . . .  (p.  264)

Thus, Rummel c l e a r l y  and c on c is e ly  o u t l i n e d  the  advantages  

and d isadvantages o f  two le a s t -s q u a res  methods o f  da ta  approxima­

t i o n .  In a d d i t i o n ,  computational  examples were p resented .

Judging by Rummel's s ta tements ,  i t  appears p o s s ib le  t h a t  no 

one optimum method may e x i s t .  Rather ,  a p a r t i c u l a r  method may be 

optimum based upon a f u n c t io n  o f  the i n t e r - c o r r e l a t i o n s  o f  the  

v a r i a b l e s  o r  o t h e r  s t a t i s t i c a l  c h a r a c t e r i s t i c s  o f  the d a t a .  I t  is 

t h i s  p a r t i u l a r  concept t h a t  w i l l  be f u r t h e r  i n v e s t ig a t e d  as a p a r t  

o f  t h i s  research .



M c N e i l ,  K e l l y ,  and McNeil (1975) presented  a number o f  remedies  

in h a n d l in g  miss ing data  in genera l  m u l t i v a r i a t e  research s i t u a ­

t i o n s .  F i r s t ,  a p o s s ib le  s o l u t i o n  to the miss ing data  problem is 

to  s im ply  exc lude  those s ub jec ts  f o r  which data  is m iss in g .  How­

e v e r ,  the authors  c a u t io n e d ,  " E l im i n a t i n g  s u b jec ts  because o f  m iss ing

data  most l i k e l y  r e d e f in e s  the p o p u la t io n  from which one has sam­

p le d ,  and hence to which one can g e n e r a l i z e "  (p.  4 5 5 ) .

Secondly ,  the researchers  suggested t h a t  ano ther  s o l u t i o n  to  

the problem was to i n s e r t  the mean va lue  o f  a v a r i a b l e  f o r  any 

m is s in g  v a lu e  on t h a t  v a r i a b l e .  As is s ta te d  in t h e i r  t e x t ,  how­

e v e r ,  " I n s e r t i o n  o f  a mean va lue  assumes t h a t  the person w i t h  

m iss in g  data  is l i k e  the average s u b jec t  w i t h  d a ta .  Another  p r o ­

blem w i t h  i n s e r t i n g  mean values is the red u ct io n  o f  the v a r ia n c e "

(p .  4 5 5 ) .  The method o f  mean s u b s t i t u t i o n  is used as one o f  the

f o u r  a pprox im a t ion  methods u t i l i z e d  in the c u r r e n t  s tudy .

In o r d e r  to deemphasize the re duct io n  in v a r ia n c e  brought  

about by the mean s u b s t i t u t i o n  method, a random score  from a pool  

o f  p o s s ib le  v a r i a b l e  va lues  may be s u b s t i t u t e d .  A l though a somewhat 

p o p u la r  approach, the authors  contended,  " I f  the persons who a r e  [or 

have ] m iss ing  data  a re  d i f f e r e n t  from those w i t h  d a ta ,  then the  

procedure  o f  i n s e r t i n g  random scores i s ,  on the a verage ,  d e crea s in g  

the r e l a t i o n s h i p  between t h a t  v a r i a b l e  and any o t h e r  v a r i a b l e "



F i n a l l y ,  a m u l t i p l e  re g res s io n  design is suggested in which  

the miss ing v a lue  is p r e d ic te d  from o t h e r  known v a lu e s .  As is 

e x p la in ed  and caut ioned  by M c N e i l ,  e t  a l :

[One may]  use as a c r i t e r i o n  the p r e d i c t o r  v a r i a b l e  o f  

concern and inc lude  o n ly  those s u b je c ts  who have com­

p l e t e  data  on a l l  p r e d i c t o r  v a r i a b l e s ,  then f i n d  the  

w eig h t in g  c o e f f i c i e n t s  f o r  the f u n c t i o n a l  r e l a t i o n ­

ship between the c r i t e r i o n  ( p r e d i c t o r  v a r i a b l e  o f  con­

cern) and the remaining p r e d i c t o r  v a r i a b l e s .  These 

w eig h t in g  c o e f f i c i e n t s  can then be a p p l ie d  to the  

sub jec ts  who have missing data  on t h a t  p a r t i c u l a r  

v a r i a b l e .  This l a s t  procedure seems to be o f  b e n e f i t  

when th e r e  a re  a l a rg e  number o f  v a r i a b l e s  r e l a t i v e  to 

the (s m a l l )  number o f  s u b je c t s .  This procedure ,  

though, does lead to a more s y s tem at ic  r e l a t i o n s h i p  

between the p r e d i c t o r s  and the  c r i t e r i o n  than might  

r e a l l y  e x i s t ,  (p.  ^56)

Frane (1976) d iscussed v a r io u s  le a s t - s q u a r e s  methods f o r  

ha ndl ing  miss ing  data in a l l  types o f  m u l t i v a r i a t e  a n a l y s i s .  In

regard to simple l i n e a r  re g res s io n  in the b i v a r i a t e  case,  an 

e s t im a t e  o f  the miss ing datum v a lu e  can be made from the h ig h e s t  

c o r r e l a t i n g  v a r i a b l e .  As Frane suggested,  "The amount o f  computa­

t i o n  needed is q u i t e  s m a l l ,  e s p e c i a l l y  i f  the v a r i a b l e  o f  h ig h e s t
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c o r r e l a t i o n  and i t s  reg res s io n  c o e f f i c i e n t  a re  computed f o r  each  

v a r i a b l e  b e fore  e s t im a t i o n  b e g in s . . . . w h i l e  remaining v e ry  economi­

c a l ,  t h i s  method avoids  much o f  the ser ious bias  t h a t  can. r e s u l t  

from m ere ly  us ing  the mean as an e s t im a te "  (p.  4 1 0 ) .  Frane ,  

o b v i o u s l y ,  does not endorse mean s u b s t i t u t i o n  as a p a r t i c u l a r l y  

v i a b l e  a p p ro x im a t io n  method.

Secondly,  Frane discussed two p r e d ic t o r s  in s tepwise  r e g r e s -  

t i o n  as a n o th e r  method o f  handl ing miss ing data  in m u l t i v a r i a t e  

a n a l y s i s ,  but warned:

The f i r s t  two methods [s imple  l i n e a r  regress ion  and 

two p r e d i c t o r  s tepwise  regress ion  ] can be c r i t i c i z e d  f o r  

the same basic  reason th a t  e s t im a t io n  by sample means 

is u n acceptab le :  An e s t im a te  may be incom pat ib le  w i t h

the v a lue  o f  a n o th e r  v a r i a b l e  which has not been used 

in the e s t i m a t i o n .  To avoid t h i s  problem, the number 

o f  v a r i a b l e s  used to e s t im a te  a miss ing va lue  cannot  

be l i m i t e d  to one o r  two. The f i r s t  two methods are  

recommended f o r  slow, small computers and p r e l i m i n a r y  

analyses  o n l y .  (p .  411)

F i n a l l y ,  Frane suggested stepwise regress ion  using more 

than two p r e d i c t o r s  o r  f u l l  m u l t i p l e  regress ion  using a l l  r e ­

main ing  v a r i a b l e s  as p r e d i c t o r s  as the most powerful  l e a s t - s q u a r e s  

methods. In re fe re n c e  to the m u l t i v a r i a t e  s tepwise  re g r e s s io n  p ro ­



cedure ,  he s t a t e d ,  "Th is  method is most h ig h ly  recommended from a 

t h e o r e t i c a l  p o in t  o f  v iew since i t  at tempts  to use the maximum 

amount o f  in fo rm a t io n  in the a v a i l a b l e  v a r i a b l e s  in e s t im a t i n g  

the miss ing  values  w i th o u t  o v e r f i t t i n g "  (p.  4 1 1 ) .

Regarding the f u l l  m u l t i p l e  regress ion model, Frane suggested  

t h a t ,  "Use o f  [ th is  method] is advised whenever the number o f  sub­

j e c t s  is la rge  o r  the number o f  v a r i a b l e s  is not very  l a r g e "

(p.  4 1 1 ) .

With  the c u r r e n t  s tudy ,  a l l  th re e  o f  the above l e a s t - s q u a r e s  

methods discussed by Frane w i l l  be u t i l i z e d .  In a d d i t i o n ,  mean 

s u b s t i t u t i o n  w i l l  a lso  be in v e s t ig a te d .

G u e r t in  (1968) recognized missing data  as a s er ious  r e a l i t y  

in l a r g e - s c a l e  data c o l l e c t i o n  s t im u la ted  by the onset o f  computer  

a n a l y s i s .  In h is  work,  Guert in  es t im ated  achievement t e s t  scores  

f o r  f i v e  s tudent groups o f  n s izes :  463,  320, 62, 3 0 , and 51.

Three methods o f  miss ing data approximation techniques were 

used: omiss ion ,  mean s u b s t i t u t i o n  and m u l t i p l e  re gress ion  e s t i ­

mate .  There were a t o t a l  o f  ten v a r i a b l e s  (achievement t e s t  

scores) used in the a n a ly s is  w i th  va ry in g  lev e ls  o f  miss ing data  

amounts a r t i f i c i a l l y  removed on each v a r i a b l e .  The miss ing  data  

amounts ranged from 2% to 55% randomly across a l l  v a r i a b l e s  and 

groups .

U n f o r t u n a t e ly ,  f in d in g s  y ie ld e d  inconc lus ive  r e s u l t s .  In 

some cases,  v a r i a b l e s  were best est im ated  by omission o r  mean
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s u b s t i t u t i o n .  In o t h e r  cases,  m u l t i p l e  re g res s io n  e s t im a te s  

proved optimum. G u e r t in  concluded t h a t  in the m a j o r i t y  o f  cases,  

w i t h  h is  p a r t i c u l a r  da ta  s e t ,  o b t a i n i n g  m u l t i p l e  regress ion  

e s t im a te s  was g e n e r a l l y  not w o r th w h i le  even f o r  a v a r i a b l e  w i th  

40% m iss ing  scores and sample s ize s  as low as 5 0 .

Rubin and Krus (1976) in v e s t ig a t e d  m iss ing  data  approxim at ion  

techniques  in m u l t i v a r i a t e  d i s c r i m i n a n t  a n a l y s i s .  In a sample o f  

531 c h i l d r e n  measured on 79 v a r i a b l e s ,  a r t i f i c i a l l y  e l i m i n a t e d  

m iss ing  data  was approximated by mean s u b s t i t u t i o n  and random r e ­

placement methods. R es u l ts  in d ic a te d  t h a t  a l though each a p p r o x i ­

mation method had advantages and d is ad v an ta g es ,  random replacement  

from the  a v a i l a b l e  pool o f  study d a ta ,  " r e s u l t e d  in the l e a s t  

re d u c t io n  in the m u l t i p l e  c o r r e l a t i o n  w h i le  s t i l l  m a in t a in in g  a 

s u i t a b l e  sample s i z e "  (p .  3 ) .

Thus,  Rubin and Krus demonstrated t h a t ,  f o r  t h i s  s p e c i f i c  

sample,  mean s u b s t i t u t i o n  was not an optimum method o f  miss ing data  

a p p ro x im a t io n .  As Rubin and Krus concluded:

Whi le  th e re  is no com ple te ly  s a t i s f a c t o r y  r e s o l u t i o n  o f  

the problem in h e ren t  in the a n a ly s is  o f  data  w i t h  miss ing  

o b s e r v a t i o n s . . . . t h e  sys te m at ic  comparison o f  the o u t ­

comes o f  procedures a p p l ie d  in the p re se n t  study [ a r t i ­

f i c i a l  removal o f  e x i s t i n g  data  and c r i t e r i a  comparisons]  

prov ides  in fo rm a t io n  to o t h e r  i n v e s t i g a t o r s  which can 

serve  as a basis  f o r  d e c is io n  making in s i t u a t i o n s  in -
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v o lv in g  incomplete  data  m a t r ic e s "  (p .  9 ) .

The Rubin and Krus work prov ides  an e x c e l l e n t  research model 

f o r  the c u r r e n t  paper .  T h e i r  study provided a v ia b l e  research  

methodology by a r t i f i c i a l l y  removing data from a f u l l  data  s e t ,  

s u b s t i t u t i n g  m iss ing  va lues  using s e l e c t  methods, and comparing 

the m u l t i v a r i a t e  d i s c r i m i n a n t  a n a ly s is  c l a s s i f i c a t i o n  r e s u l t s  to 

the  f u l l  data set  c l a s s i f i c a t i o n  r e s u l t s .  Although t h e i r  a n a ly s is  

was performed upon a type o f  m u l t i v a r i a t e  a n a ly s is  o th e r  than 

f a c t o r  a n a l y s i s ,  the conceptual  framework of  t h e i r  s tudy 's  design  

is c lo s e l y  p a r a l l e l e d  in the c u r r e n t  research .

In an in n o v a t iv e  work,  very  s i m i l a r  to t h i s  c u r r e n t  study,

Remer and Burton (1971) presented a comparison o f  fo u r  l e a s t - s q u a r e s . 

approximat ion  techn iques  as a p p l ie d  s p e c i f i c a l l y  to  f a c t o r  a n a l y s i s .  

In t h e i r  work,  presented  a t  the American Educational  Research 

A s s o c ia t io n 's  1971 Annual M eet ing ,  the  authors  compared and e x ­

p la in e d  the f i n d in g s  from f o u r  lea s t -s q u a res  missing data  a p p r o x i ­

mation methods.

A r t i f i c i a l  data  w i t h  known c h a r a c t e r i s t i c s  was e x t r a c te d  

from C a t t e l l  and J a s p e r 's  Plasmode: 3 0 - 1 0 - 5 - 2  (1 9 6 7 ) .  From the

e x t r a c te d  d a ta ,  o n e - t h i r d  o f  the data on o n e - h a l f  o f  the  v a r i a b l e s  

was s y s t e m a t i c a l l y  e l i m i n a t e d .  The study involved 300 cases mea­

sured on ten v a r i a b l e s .  The miss ing  data were then approximated  

by mean s u b s t i t u t i o n ,  simple regress ion  ( i . e .  b i v a r i a t e  c o r r e l a t i o n ) ,  

stepwise re g re s s io n ,  and f u l l  m u l t i p l e  regres s ion ,  thus r e s u l t i n g
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in f o u r  d i f f e r e n t  da ta  se ts  to be m a th e m a t ic a l l y  compared to the  

f u l l  da ta  s e t .

A p r i n c i p a l  components f a c t o r  a n a l y s is ,  w i t h o u t  r o t a t i o n ,  

was performed on each o f  the f o u r  e xp e r im en ta l  (missing data  

approximated) data  s e t s .  Each r e s u l t a n t  f a c t o r  s t r u c t u r e  was com­

pared to the c r i t e r i a  f a c t o r  s t r u c t u r e  r e s u l t i n g  from the o r i g i n a l  

f u l l  da ta  s e t .

G o o d n e s s - o f - f i t  was e s t a b l i s h e d  by c r o s s - c o r r e l a t i o n s  o f  

each f a c t o r  s t r u c t u r e  s o l u t i o n  w i t h  the s o l u t i o n  from the  complete  

d a ta ,  c r i t e r i o n  f a c t o r  s t r u c t u r e .

The s t a t i s t i c a l  a n a l y s is  f o r  t h i s  work involved c ro ss ­

c o r r e l a t i o n s  o f  the  r e s u l t i n g  f a c t o r  score m a t r i c e s .  The a n a l y ­

s is  In d ic a te d  t h a t ,  f o r  a l l  t h i r t y  f a c t o r s ,  the  f o l l o w i n g  methods 

r e s u l te d  in the r e s p e c t i v e  c o r r e l a t i o n  c o e f f i c i e n t s :  m u l t i p l e

re g re s s io n  ( . 7 9 ) ,  s tepwise  regress ion  ( . 7 6 ) ,  simple regress ion  

( . 7 ^ ) ,  and mean s u b s t i t u t i o n  ( . 7 2 ) .  As the authors  s t a t e d ,  "A l l  

o f  these s t a t i s t i c s  show a t rend  in the a n t i c i p a t e d  d i r e c t i o n "

(p .  1 0 ) .  F u r t h e r ,  Rubin and Krus e x p la in e d :

The p re s e n t  study showed t h a t  a l l  f o u r  methods o f  

d a t a - e s t i m a t i o n  compared f a i r l y  w e l l  w i th  the c r i t e r i o n :  

average  a b s o lu t e  c r o s s - c o r r e l a t i o n s  ranged between .72  

and .79  f o r  a l l  30 components . . . .  the average c o r r e l a ­

t i o n s  improved from the  method o f  d a t a - e s t im a t i o n  

employing l e a s t  concomitant in fo rm at io n  (mean s u b s t i -



t u t i o n )  to t h a t  employing most ( m u l t i p l e  r e g r e s s io n ) ,  

(p .  11)

In c o n c lu s io n ,  Rubin and Krus s ta te d :

Th is  study is o n ly  a f i r s t  step in d e te rm in in g  the best  

method f o r  e s t i m a t i n g  miss ing  data  in f a c t o r  a n a l y t i c  

s t u d i e s .  Research should be done w i t h  o t h e r  d a ta ;  and 

using v a r io u s  methods o f  r o t a t i o n .  Other c r i t e r i a  o f  

g o o d n e s s - o f - f i t  may be e x p lo re d .  (p.  11)



Chapter I I I 

Methods and Procedures

Chapter I I I  d e t a i l s  the methods and procedures u t i l i z e d  in the  

study.  A d e s c r i p t i o n  o f  the i n i t i a l  f u l l  data  f i l e s  is presented  

fo l lo w e d  by an e x p la n a t io n  re g a rd in g  the development o f  the 2k e x ­

per im enta l  data  f i l e s  in which miss ing  data  approximat ions  were 

made to v a ry in g  degrees by d i f f e r e n t  methods. Next,  a d e t a i l e d  

d iscuss ion  o f  how m iss ing  v a lu e s  were in troduced in to  the data is 

presented .  Also e x p la in e d  is the nomenclature  used throughout  the  

study to i d e n t i f y  v a r io u s  da ta  f i l e s .  Fo l lo w in g  t h i s ,  data  p re ­

p a r a t io n  procedures a re  d iscussed in d e t a i l .  Next,  an e x p la n a t io n  

o f  f a c t o r  a n a l y s is  procedures in t e g r a l  to the study is presented  

i n c lu d in g ,  in o r d e r ,  d e s c r i p t i o n s  o f  the PA2 f a c t o r i n g  method,  

varimax r o t a t i o n ,  f a c t o r  lo a d in g s ,  communal i t ies ,  e ig e n v a lu e s ,  and 

a method o f  s i g n i f i c a n t  f a c t o r  d e t e r m in a t i o n .  The computer p ro ­

grams and s t a t i s t i c a l  methods used in the study a re  then presented .  

L a s t l y ,  a formal s ta tement  o f  the s t a t i s t i c a l  ( n u l l )  hypothesis  

i s made.

E xp la n a t io n  o f  Data F i l e s

Two separa te  data  f i l e s  from two u n r e la t e d  sources were used 

in th is  s tudy .  The f i r s t  da ta  f i l e  c o n s is te d  o f  data  c o l l e c t e d  from 

the Northwestern  Guidance C l i n i c ,  located  in Garden C i t y ,  M ich igan.  

The data  f i l e  was comprised o f  60 s u b je c ts  w i th  10 v a r i a b l e s  chosen
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to be s tud ied  upon each .  The v a r i a b l e s  measured a t t i t u d i n a l  c hara c ­

t e r i s t i c s  o f  f o s t e r  p a re n ts  p a r t a k i n g  in a loca l  f o s t e r  care  program 

a t  the  c l i n i c .  Data were c o 1 le c te d  p e r s o n a l l y  by the a u thor  w i th  

a v a i l a b l e  i n s t r u m e n t a t io n .

The second data  f i l e  was purpose ly  chosen to be d i s s i m i l a r  to 

the f i r s t  so t h a t  the p o t e n t i a l  r e s u l t s  o f  the study could be more 

broad ly  g e n e r a l i z a b l e  and m e a n in g f u l .  This second f i l e  consis ted  

o f  a 10% subsample o f  the  1975 N a t io n a l  Opinion Research Center  

(NORC) p o l l  o f  the  U n i te d  S t a t e s .  From the o r i g i n a l  data  c o n ta in in g  

1,^90 cases and 237 v a r i a b l e s ,  a computer generated random sample 

o f  150 cases was s e l e c t e d .  Ten v a r i a b l e s ,  conducive to f a c t o r  

a n a l y s is ,  were s e le c t e d  f o r  use.  The f o l l o w i n g  acknowledgment o f  

a ss is ta n c e  must be p resented  reg ard in g  the Na t iona l  Opinion Research 

Center  d a ta :

The N a t io n a l  Opin ion Research Center  data  u t i l i z e d  in 

t h i s  study were made a v a i l a b l e  ( in  p a r t )  by the I n t e r ­

u n i v e r s i t y  Consort ium f o r  P o l i t i c a l  Research.  The data  

f o r  the  s p r in g  1975 General  Socia l  Survey,  Nat iona l  

Data Program f o r  the  Socia l  Sc iences ,  were o r i g i n a l l y  

c o l l e c t e d  by James A. Davis  o f  the Na t iona l  Opinion  

Research C e n te r ,  U n i v e r s i t y  o f  Chicago, and were d i s t r i ­

buted by Roper P u b l i c  Opin ion Research Center ,  W i l l ia m s  

C o l le g e .  N e i t h e r  the  o r i g i n a l  c o l l e c t o r  o f  the data  nor 

the consort ium bear  any r e s p o n s i b i l i t y  f o r  the analyses
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o r  i n t e r p r e t a t i o n s  presented in the p re sent  s tudy .

V a l i d i t y  and r e l i a b i l i t y  c h a r a c t e r i s t i c s  o f  the ins t rum enta ­

t i o n  a re  p rov ided  in Appendix B.

From each data  f i l e ,  12 a d d i t i o n a l  exper im enta l  data  f i l e s  

were g en era ted .  Each one o f  the 12 a d d i t i o n a l  f i l e s  represented a 

data  s e t  in which one o f  th r e e  miss ing data  amounts were p rese nt  

and one o f  f o u r  m iss ing  data  approx im at ion  techniques was used to 

approximate  the m iss ing  v a lu e s .  Thus,  2b e xper im enta l  da ta  f i l e s  

were a r t i f i c i a l l y  c r e a te d  from the  two i n i t i a l  data  f i l e s ,  y i e l d i n g  

a t o t a l  o f  26 unique da ta  f i l e s  used in the s tudy.

A l l  da ta  f i l e s  c o n s is te d  o f  10 whole number v a r i a b l e s ,  e i t h e r  

o f  one o r  two d i g i t s .  M iss ing  data  amounts, expressed as percen­

tages o f  th e  complete  cases,  were a p p l ie d  on o n e - h a l f  o f  the v a r i a ­

b les  in each da ta  s e t .  In the f i r s t  data  f i l e  ( D l ) ,  data  were 

a r t i f i c i a l l y  and randomly removed from v a r i a b l e  numbers 3,  b,  5 ,

7,  and 8 (V3,  \ lb,  V5, Ml ,  and V 8 ) . W i t h in  the second data set  ( D 2 ) , 

data were a r t i f i c i a l l y  and randomly removed from v a r i a b l e  numbers 

1, 3,  5,  6 ,  and 9 ( V I ,  V3,  V5,  V6,  and V 9 ) . Complete d i s t r i b u t i o n a l  

in fo rm a t io n  f o r  each o f  the two f u l l  da ta  sets is provided in 

Appendices C and D. Actua l  data  bases appear in Appendices K and L.

Each o f  the  26 un ique data  f i l e s  a re  represented in Ta b le  1. 

W ith in  the r e s p e c t i v e  c e l l  o f  the m a t r i x  appears the acronym used 

in t h i s  study to lab e l  each p a r t i c u l a r  f i l e .  As an example,  the  

data  s e t  "D1M25SWR" in d ic a t e s  the f i r s t  data s e t  ( D l ) ,  w i t h  25%
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miss ing  data  on 1 /2  the  v a r i a b l e s  (M 2 5 ) , approximated by stepwise  

re gress ion  (SWR). S i m i l a r l y ,  "D2M50ME" rep rese n ts  the second se t  

( D 2 ) , w i th  50% missing data  on 1 /2  the  v a r i a b l e s  (M 5 0 ) , a p p r o x i ­

mated by mean s u b s t i t u t i o n  (ME).



T a b le  1

Data F i l e s  and A ss oc ia ted  Acronyms

Missing  Data 
Amount

M i ss i ng Data  
A p p ro x im a t io n  Method

(D l )  
Data Set 1

(D2) 
Data Set 2

0% Miss ing No ne DlFULL D2FULL

10% o f  Data on 
O ne-Half  the  
Va r iab les  
M i ss i ng 
(MIO)

Mean (ME) D1M10ME D2M10ME

Pearson C o r r e l a t i o n  (PC) 
( B i v a r i a t e  Regress ion)

D1MI0PC D2MI0PC

Stepwise M u l t i v a r i a t e  
Regression  (SWR)

DIM I0SWR D2MI0SWR

F u l l  M u l t i p l e  Regress ion (FMR) DIM I0FMR D2MI0FMR

25% o f  Data on 
O ne-Half  the  
V a r ia b le s  
M iss i ng
(M25)

Mean (ME) D1M25ME D2M25ME

Pearson C o r r e l a t i o n  (PC) 
( B i v a r i a t e  Regression)

D1M25PC D2M25PC

Stepwise M u l t i v a r i a t e  
Regression (SWR)

D1M25SWR D2M25SWR

F u l l  M u l t i p l e  Regress ion (FMR) D1M25FMR D2M25FMR

50% o f  Data on 
One-Half  the 
V a r ia b le s  
M issing  
(M50)

Mean (ME) D1M50ME D2M50ME

Pearson C o r r e l a t i o n  (PC) 
( B i v a r i a t e  Regress ion)

D1M50PC D2M50PC

Stepwise M u l t i v a r i a t e  
Regression  (SWR)

D1M50SWR D2M50SWR

F u l l  M u l t i p l e  Regress ion (FMR) D1M50FMR D2M50FMR
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Data P re p a ra t io n  Procedures

Data f o r  the f i r s t  da ta  se t  (D l )  were c o l l e c t e d  by the a u th o r ,  

on s i t e ,  a t  the Nor thwestern  Guidance C l i n i c ,  Garden C i t y ,  Michigan  

dur ing  the summer o f  1977.  A t t i t u d i n a l  responses to an e v a lu a t io n  

q u e s t io n n a i r e  g iven to a l l  f o s t e r  parents  p a r ta k in g  in a f o s t e r  

care  program were coded from the q u e s t io n n a i r e s  onto the H o l l e r e i t h  

standard 80 -space  coding sh ee t .  Cases w i t h  miss ing data  were  

e l i m i n a t e d .

From the coding s h e e ts ,  standard 80 -space  H o l l e r e i t h  computer  

cards were punched, w i t h  one card ( rec o rd )  used per case.  An IBM 

card punch and v e r i f i e r  were used to genera te  an a d d i t i o n a l  back­

up data  deck. Data were formated " F 4 . 2 , 2 X "  a l lo w in g  f o r  the maxi ­

mum f o u r  d i g i t  v a lu e  w i t h  two spaces between each va lue  f o r  

l e g i b i l i t y .  Exper imenta l  da ta  f i l e s  generated from t h i s  data set  

main ta ined  t h i s  same in p u t  da ta  fo r m a t ,  thus a l lo w in g  f o r  a l l  

approximated va lues  to be c a r r i e d  to two decimal p la ce s .

Data f o r  the second data  s e t  (D2) were a v a i l a b l e  on tape from 

the I n t e r - U n i v e r s i t y  Consort ium f o r  P o l i t i c a l  Research ( ICPR),

P.O. Box 12^f8, Ann A rb o r ,  M ich igan ^ 1 0 6 .  The data  f i l e ,  d i c ­

t i o n a r y ,  and codebook were  a v a i l a b l e  a t  Wayne S ta te  U n i v e r s i t y  on 

tape number 7525,  p o s i t i o n s  16, 17 , and 18 ( tape  b lo c k in g  o f  3^+80,290).  

From t h i s  massive n a t i o n a l  survey data  f i l e ,  10 v a r i a b l e s  a p p r o p r ia t e  

to f a c t o r  a n a ly s is  were s e le c t e d  and 150 cases w i t h o u t  miss ing data  

were se le c ted  randomly by computer,  v ia  the S t a t i s t i c a l  Package
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f o r  the Socia l  Sciences (SPSS), Vers ion 6 .0 2  ( 1 9 7 5 ) .

From each 10 v a r i a b l e  data  f i l e ,  data were randomly e l im in a te d  

in v a ry in g  amounts on a predetermined set o f  f i v e  v a r i a b l e s .  This  

was done manual ly  v ia  computer t e r m i n a l .

F o l low ing  the c r e a t io n  o f  the s ix  data  f i l e s  c o n ta in in g  the  

th re e  a p p r o p r ia t e  l e v e l s  o f  miss ing data  ( t h r e e  f i l e s  per data s e t ) ,  

the miss ing data  approximat ion  values o r  formulae  were c a lc u la t e d  

f o r  each v a r i a b l e  needing e s t im a t io n  from o n ly  the  complete data  

cases in each f i l e .  Using such a research design y ie l d s  a more 

p r a c t i c a l  approach to the problem o f  miss ing d a ta .  In t h i s  method,  

not  o n ly  w i l l  each one o f  the fo u r  approximat ion  techniques p o s s ib ly  

y i e l d  d i f f e r e n t  scores f o r  the same miss ing v a lu e ,  but the same 

method o f  approximation  may y i e l d  a d i f f e r e n t  score f o r  the missing  

v a lu e ,  depending upon the amount o f  complete cases the approximation  

va lue  o r  formula  is c a lc u la t e d  from.

Using the S t a t i s t i c a l  Package f o r  the Social  Sciences (SPSS) 

( 1 9 7 5 ) ,  means and regress ion  equat ions  used f o r  approximat ing  the 

missing values  in the 2k exper imental  data  sets  were c a l c u l a t e d .  

Next,  by lengthy  m a n ip u la t io n  o f  data  f i l e s ,  and by the use o f  com­

put ing  commands a v a i l a b l e  w i th  the SPSS computer package,  the 

missing data  values  were computed and placed in to  the data  f i l e s  

in t h e i r  proper  p o s i t i o n .  The assembly o f  the r e s u l t a n t  2k e x p e r i ­

mental data sets  was accomplished by hand a t  a computer t e r m in a l .  

L a s t l y ,  a l l  data  f i l e s  were stored on tape in a p p r o p r ia t e  b locking
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fo rm a ts .  S p e c i f i c  in fo r m a t io n  r e g a r d in g  the  approx im at ion  formulae  

used in each o f  the 24 data  f i l e s  is  presented  in d e t a i l  in Tables  

2 through 7*
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Table 2

Approximation Formulae (Unstandardized) Used in

Data F i le s  Dl w ith  10% Missing Values

(DIM 10----- )

F u l l  M u l t i p l e  Regression (D1MI0FMR):

V3 = . 1 7 ( V I ) + . 45 ( V2 )  + . 0 7 (V6) -  . 1 0 (V9) -  . 05 ( V10)  + 4 . 8 7
V4 = . 4 5 ( V I ) + . 1 3 (V2) + . 1 3 (V6 ) -  . 0 1 (V9) -  . 03 ( V10 )  -  0 .2 7
V5 = - . 0 1 ( V I ) -  .11 (V2) + . 06 ( V 6 )  + . 10(V9)  -  . 0 5 ( V I 0) + 2 . 1 7
V7 = - . 1 6 ( V I ) + . 1 6 (V2) -  . 2 5 (V6) -  . 04 ( V9 )  + . 20 (V10)  + 6 .9 5
V8 = . 1 4 ( V1) + . 1 3 (V2) -  . I 4 ( v 6 )  -  . 1 7 (V9) + . 1 2 ( V I 0)  + 7 .1 7

Stepwise Regression (D1MI0SWR):

V3 = . 4 7 (V2) + , 2 0 ( V 1 ) -  . 08 ( V9 )  + 4 . 6 2
V4 = . 4 7 ( V I ) + . 1 0 (V6) + . 14(V2)  -  0 . 4 4
V5 = . 1 1 (V9) -  . 1 2 (V2) + . 0 3 (V6 ) + 2 . 1 4
V7 = - . 2 9 ( V I )  -  . 24(V6)  + . 1 9 ( V10) + 8 . 3 2
V8 = - . 1 8 (V9) + . 06 ( V2 )  -  . 04( V6)  + 8.21

B i v a r i a t e  Regression; Pearson C o r r e l a t i o n  (D1MI0PC):

V3 = . 3 1 (V2) + 6 .0 4  
V4 = . 3 4 ( V I ) + 1.26
V5 = .11 (V9) + 1 .34
V7 = - . 3 8 ( V I ) + 8 . 4 5  
V8 = - . 2 0 (V9) + 8 . 5 3

Mean S u b s t i t u t i o n  (D1MI0ME):

V3 = 8 .3 2
V4 = 2 .0 6
V5 = 1 .69
Ml  = 7 .5 7
MB = 7.91
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Table  3

Approximat ion Formulae (Unstandard ized) Used in 

Data F i l e s  Dl w i th  25% M iss ing  Values

(D1M25------) '

F u l l  M u l t i p l e  Regression (D1M25FMR):

V3 = - 0 5 ( V I ) + . 5 1 (V2) + , 13 (V6)  -  . 10 (V9)  -  . 0 7 ( V I 0 ) + 4 . 53
V4 = . 6 9 ( V I ) + . 0 8 (V2) + . 04(V6)  + . 06 (V9)  + . 0 2 ( V I 0) -  0 .4 9
V5 = . 0 9 ( V I ) -  . 1 3 (V2) + , 04(V6)  + . 1 1 (V9) -  . 04 (V10)  + 2 .23
V7 = - . 4 3 ( V I ) + . 2 1 (V2) -  . 1 8 (V6) -  . 07(V9)  + . 1 3 ( V I 0) + 7 .2 0  
V8 = . 0 6 ( V I )  + . 09 ( V2 )  -  . 1 2 (v6)  -  . 18(V9)  + . 1 4 ( V 10) + 7 .37

Stepwise Regression (D1M25SWR):

V3 = . 5 5 (V2) + . 1 3 ( V I ) -  . 0 5 (V9) + 4 . 0 5
V4 = .63 ( V I ) + . 07 ( V6 )  + . 0 5 (V9) + 0.21
V 5 = - . 1 2 (V2) + . 12(V9)  + . 1 2 (V1) + 2 .02
V7 = - . 5 3 ( V I ) -  .13 0 /9)  + . 16 0/2)  + 7.91
V8 = - . 1 9 0 / 9 )  -  . 10(V6)  + . 14 (V10)  + 8 .1 3

B i v a r i a t e  Regression; Pearson C o r r e l a t i o n  (D1M25PC):

V3 = .47 (V 2 )  + 4 .7 8  
V4 = . 6 3 ( V I )  + 0 .6 4  
V5 = - . 2 0 (V2) + 3 .2 8  
V7 = - . 6 4 ( V 1 )  + 8 . 9 4  
V8 = - . 2 1 (MS) + 8 . 4 4

Mean S u b s t i t u t i o n  (D1M25ME):

V3 = 8 .2 5
V4 = 2 .05
V5 = 1.80
Ml  = 7 -50
V8 = 7 .75
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Table 4

Approximation Formulae (Unstandardized) Used in

Data F i le s  Dl with 50% Missing Values

(D1M50— )

F u l l  M u l t i p l e  Regression (D1M50FMR):

V3 = - - 1 6 ( V I ) + . 56(V2)  -  . 0 2 (V6) -  . 10 ( V9 )  -  -01 ( V I 0) + 4 . 6 5
V4 = - . 2 4 ( V1) -  . 2 1 (V2) -  . 0 1 (V6) + 0 1 (V9) -  . 0 5 (V10) + 3 . 52
V5 = - . 2 3 ( V I ) -  . 24 (V2)  + . 29 (V6)  + . 04 ( V9 )  -  . 33 (V10)  + 4 . 1 0
V7 = . 4 7 ( V I ) + . 5 1 (V2) -  . 26 ( V6 )  -  . 1 3 (V9) + . 3 1 ( V I 0) + 3 .18
V8 = . 3 4 (VI )  + . 1 1 (V2) -  . 36 (V6)  -  . 25 ( V9 )  + . 45 (V10)  + 6 .4 5

Stepwise Regression (D1M50SWR):

V3 = . 5 5 (V2) -  . 1 1 (V9) -  . 15 ( V I ) + 4.61
V4 = .13 (V9) -  . 06 (V6) -  . 0 7 (V2) + 1.93
V5 = - . 2 8 ( V I 0) + . 26 (V6)  -  . 13 ( V2 )  + 2 . 8 4
V7 = . 22(V2)  -  . 19(V9) + . 0 8 (V10) + 6 . 53
V8 = - . 2 5 (V9) + - 3 5 ( V I 0) -  . 29 ( V6 )  + 8 . 1 7

B i v a r i a t e  Regression; Pearson C o r r e l a t i o n  (D1M50PC) :

V3 = .66 (V2 )  + 3 .1 4
V4 = . 1 2 (V9) + 1.21
V5 = - .1 1  (V10) + 2 .13
V7 = .30  (V2) + 5 .7 2
V8 = - . 3 1 (V9) + 8 .7 7

Mean S u b s t i t u t i o n  (D1M50ME):

V3 = 8 .1 3
V4 = 1.57
V5 = 1.63
V7 = 7 .97
V8 = 7 .83
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Table 5

Approximation Formulae (Unstandardized) Used in

Data F i le s  D2 with 10% Missing Values

(D2M10----- )

F u l l  M u l t i p l e  Regression (D2M10FMR):

VI = . 0 7 (V2) + . 2 5 (V4) + . 8 8 (V7) + . 09 ( V 8 )  -  . 26 (V10)  + 22 . 64
V3 = . 0 1 (V2) + .Q4(v4)  + . 0 1 (V7) + .02 (v8)  + . 07 (V10)  + 19.17
V5 = - . 0 6 ( V 2 )  + . 9 5 (V4) + . 1 8 (V7) + . 23 ( V8 )  + .11 ( V I 0) + 3 .3 9
V6 = - . 0 8 (V2) + . 0 5 (V4) + . 5 8 (V7) + . 1 6 (V8) -  . 01 (V10)  -  0 . 46
V9 = . 6 5 (V2) + . 0 7 (V4) -  . 5 1 (V7) -  . 6 4 ( v 8 )  -  . 44 (V10)  + 53 . 64

Stepwise Regression (D2M10SWR):

VI = .25(V4)  + . 8 8 (V7) -  . 2 2 ( V I 0) + 23.61
V3 = . 04 ( v4 )  + .03 (v8) + . 0 7 ( V I 0) + 19 . 17
V5 = . 0 1 (V4) + .28 (V8) + . 2 0 (V7) + 3 . 2 2
V6 = .60 (V7) + . 0 5 (V4) + . 17(v8 ) -  1 .34
V9 = - . 7 1 (V8 ) + . 6 3 (V2) -  . 46 (V7)  + 5 3 . 02

B i v a r i a t e  Regression; Pearson C o r r e l a t i o n  (D2M10PC):

VI = .34 (V4)  + 2 6 .66
V3 = . 0 5 (V4) + 19.81
V5 = . 1 5 (V4) + 6.51
V6 = . 7 5 (V7) + 1 . 3 8
V9 = 1 . 1 4 (V8) + 56.48

Mean S u b s t i t u t io n  (D2M10ME):

VI = 4 0 .37  
V3 = 21 .65  
V5 = 12.47  
V6 = 8 .6 7  
V9 = 4 2 .63  -
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Table 6

Approximation Formulae (Unstandardized) Used in

Data F i le s  D2 w ith  25% Missing Values

(D2M25----- )

Fu l l  M u l t i p l e  Regression (D2M25FMR):

VI = - . 01  (V2) + . 18 (V4) + 1 . 1 6 (V7) -  . 28(V8)  + J 5 ( V 1 0 )  + 24 . 32
V3 = . 10 ( V2 )  + . 0 3 (V4) + . 09 (V7)  + . 0 1 (V8) + . 13 (V10)  + 17.72
V5 = - . 0 6 (V2) + . 09 (V4 )  + . 17(V7)  + .23 (V8) + . 09(V10)  + 3.81
v6 = - . 1 1 (V2) + . 0 3 (V4) + . 5 7 (V7) + . I 4 ( v 8 )  -  . 02 (V10)  + 1.00
V9 = . 4 9 (V2 + . 11 ( V4 )  -  . 7 2 ( V7) -  . 8 4 (V8) -  . 1 5 (V10) + 5 3 . 64

Stepwise Regression (D2M25SWR) :

VI = 1 J 7 ( V 7 )  + . 19 (V4 )  -  .23 0/8)  + 2 4 . 7 4
V3 = . 04 ( v 4 )  + . 1 6 ( V I 0) + . 07 (V2 )  + 18.34
V5 = . 09(V4)  + .28 (V8) + . 1 9 0 / 7 )  + 3 . 49
V6 = . 6 1 (V7) + . 1 5 (V8) + . 0 4 ( v 4 )  -  0 . 28
V9 = - . 81  (V8) -  . 57 0/7)  + . ^6 ( V2 )  + 55 . 09

B i v a r i a t e  Regression; Pearson C o r r e l a t i o n  (D2M25PC):

VI = 1 .43 (V7)  + 26 .88
V3 = .04 (V 4 )  + 19.85
V5 = . 14(V4) + 6 .8 2
V6 = .73 (V 7 )  + 1.80
V9 - 1 . 2 5 ( V 8 )  + 56.71

Mean S u b s t i t u t io n  (D2M25ME):

VI = 41 .05
V3 = 2 1 . 6 6
V5 = 12.65
V6 = 9 .05
V9 = 41 .43
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Table 7

Approximation Formulae (Unstandardized) Used in

Data F i le s  D2 w ith  50% Missing Values

(D2M50— )

F u l l  M u l t i p l e  Regression (D2M50FMR):

VI = - . 4 0 (V2) + .34 (V4 )  + 1 .00 (V7)  -  . 8 2 (V 8 )  + . 0 2 (V 1 0 )  + 29 .30
V3 = . 14(V2) + . 0 3 (V4) + .09 (V7 )  -  . 0 1 (V8) + .19 (V 1 0 )  + 17.59
V5 = - . 1 0 (V2) + . 0 9 (V4) + . 1 5 (V7) -  . 2 2 (V 8 )  + . 1 6 ( V I 0) + 3 .7 9
V6 = - . 0 8 (V2) -  .04 (V4 )  + . 5 8 (V7) + . 1 7 ( V8 ) -  .06 (V 1 0 )  + 0 .4 4
V9 = . 3 6 (V2) + . 1 0 (V4) -  .75 (V 7 )  -  . 6 2 (V8 ) -  .46 (V 1 0 )  + 5 4 .50

Stepwise Regression (D2M50SWR):

Vi = . 34 ( V4 )  + 1 .13(V7)  -  . 7 1 (V8 ) + 25 . 27
V3 = , 0 4 ( v 4 )  + . 1 9 ( V 10) + . 1 1 (V2) + 17.95
V5 = . 1 0(V4)  + . 30 (V8)  + . 1 9(V7)  + 3 .3 2
V6 = . 60 ( V7 )  + . 1 8 (V8) + . 04 ( v 4 )  -  0.61
V9 = - . 5 9 (V7) -  .68 (V8) + . 38(V2)  + 53 . 48

B i v a r i a t e  Regression; Pearson C o r r e l a t io n  (D2M50PC):

VI = . 4 5 (V4) + 23 . 46
V3 = . 0 5 (V4) + 19.92
V5 = . 1 5 (V4) + 6 .78
V6 = . 7 5 (V7) + 1.75
V9 = - . 9 8 (V7) + 50 . 30

Mean S u b s t i t u t i o n  (D2M50ME):

VI = 41 . 53
V3 = 21.85
V5 = 12.81
V6 = 9 .33
V9 = 40 . 43
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A f t e r  the e s tab l ishm ent  o f  the 2k exper imenta l  data  s t r u c t u r e s ,  

the data  f i l e s ,  in a d d i t i o n  to the two f u l l  data  f i l e s ,  were a l l  

f a c t o r  a n a lyzed .  The p r i n c i p a l  components method PA2 w i t h  varimax  

r o t a t i o n  was used s ince  i t  represented the most t r a d i t i o n a l  approach 

p o p u la r ize d  by a p p l ie d  s t a t i s t i c i a n s  and b e h av io ra l  re se a rch e rs .

The s t a t i s t i c a l  in fo rm at ion  in each f a c t o r  a n a l y s is  provided  

the f o l lo w in g  d a t a :

1. C o r r e l a t io n  m a t r ix

2. I n i t i a l  communality e s t im ates

3.  Number o f  i t e r a t i o n s  required

k .  I n i t i a l  f a c t o r  m a t r ix

5. F ina l  communa1 i t i e s

6.  Eigenvalues f o r  each f a c t o r

7. Percentages o f  v a r ian ce  accounted f o r  by each f a c t o r

8 .  Cumulative percentages o f  v a r ia n ce  accounted f o r  by 

each f a c t o r

9.  Varimax ro ta te d  f a c t o r  m a t r ix  

10. T ransform at ion  m a t r ix

Values regarding the above a re  shown in Appendices E, F, G, 

and H.



A b r i e f  d iscuss ion o f  the r e le v a n t  methods and data  outputs  

in te g r a l  to f a c t o r  a n a ly s is  as found in t h i s  study is presented  

be 1ow.

PA2 Factor  Ana lys is

The PA2 method o f  f a c t o r  a n a ly s is  employed in t h i s  study is 

c h a r a c te r iz e d  by a number o f  q u a l i t i e s .  F i r s t ,  PA2 replaces the  

main diagonal elements o f  the c o r r e l a t i o n  m a t r i x  w i th  communali ty  

e s t im a t e s .  The i n i t i a l  communali ty e s t im a tes  are  y ie ld e d  by the  

squared m u l t i p l e  c o r r e l a t i o n  between a given v a r i a b l e  and the r e ­

mainder o f  the v a r i a b l e s  in the given m a t r i x .

A f t e r  the i n i t i a l  communality va lues  a re  in the c o r r e l a t i o n  

m a t r i x ,  PA2 uses an i t e r a t i o n  procedure f o r  improving the i n i t i a l  

est im a te s  o f  these communali ty v a lu e s .  PA2 and i t e r a t i o n  is f u r t h e r  

exp la ined  by Kim (1975 ) :

F i r s t ,  the program [SPSS] determines the number o f  f a c t o r s  

to be e x t r a c te d  from the o r i g i n a l  o r  unreduced c o r r e l a ­

t io n  m a t r i x .  The program then rep laces  the main diagonal

elements o f  the c o r r e l a t i o n  m a t r i x  w i t h  i n i t i a l  es t im ates

2
o f  com m unal i t ies , the R e s t im a t e s .  Next,  i t  e x t r a c t s  

the same number o f  f a c t o r s  from t h i s  reduced m a t r i x ,  and 

the var iances  accounted f o r  by these fa c t o r s  become new 

communality e s t im a t e s .  The diagonal elements are  then 

replaced w i th  these new communa1 i t i e s . This process
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cont inues  u n t i l  the  d i f f e r e n c e s  between the two succes­

s iv e  communali ty e s t im a te s  a re  n e g l i g i b l e .

I t  may be noted th a t  PA2 can handle most o f  the  

i n i t i a l  f a c t o r i n g  needs o f  the user .  At p re s e n t ,  t h i s  

is the  most w id e ly  accepted f a c t o r i n g  method. (p.  480)

Varimax R o ta t io n

A f t e r  the i n i t i a l  f a c t o r  s t r u c t u r e  is o b ta in e d ,  a r o t a t i o n  o f  

a x is  is u s u a l l y  recommended and performed. In most in s tan ce s ,  the  

r o t a t i o n a l  method is or thogonal  ( i . e .  a x is  kept a t  9 0 ° ) .  The p e r ­

haps most popular  method o f  or thogonal  r o t a t i o n ,  var im ax ,  was used 

in the c u r r e n t  s tudy .  A p u re ly  mathematical  e x p la n a t io n  is o f f e r e d  

by Harmon (1967) :

The var imax method centers  upon s im p l i f y i n g  the f a c t o r s  

(o r  columns) w i t h i n  the f a c t o r  m a t r i x .  In o t h e r  words,  

var imax  r o t a t i o n  tends to keep f a c t o r s  c l e a r e r  by m axi ­

m iz in g  the v a r ia n c e  o f  the squared loadings in each 

column o f  the f a c t o r  m a t r i x .  (p .  305) Varimax is now 

g e n e r a l l y  accepted as the best a n a l y t i c  or thogonal  

r o t a t i o n  tec h n iq u e .  (p.  311) .

As Kim (1975) i n d ic a t e d ,  "This  method o f  r o t a t i o n  [ v a r im a x ]  is 

the  most w id e ly  u s e d . . . . "  (p.  4 8 5 ) .  A d d i t i o n a l l y ,  Rummel (1970)

i nd i ca t e d :



Almost a l l  publ ished f a c t o r  a n a ly s is  s tu d ies  doing  

a n a l y t i c  or thogonal simple s t r u c t u r e  r o t a t i o n  now employ 

var imax and the c r i t e r i o n  is the basis o f  a l l  the o r t h o ­

gonal r o t a t i o n  computer programs o f  which I am aware.

(p .  392)

F a c t o r  Loadings and Communa1 i t i e s

A f a c t o r  loading may be thought as a c o r r e l a t i o n  c o e f f i c i e n t  

measur ing the a s s o c ia t io n  between a v a r i a b l e  and a given f a c t o r .  

The f a c t o r  loadings were used in t h i s  study e x t e n s i v e l y  in terms 

o f  the hypotheses t e s t i n g .  C o r r e la t io n s  between f a c t o r  loadings  

from the a p p r o p r ia t e  exper imenta l  f a c t o r  m atr ices  and the a s s o c ia ­

ted c r i t e r i o n  f a c t o r  m a t r i x  were used as g o o d n e s s - o f - f i t  measures 

in d e te rm in in g  optimum miss ing data approximation methods. As 

Bennett  and Bowers (1976) in d ic a te d :

T h e s q u a r e o f  a f a c t o r  load ing  is the amount o f  v a r ia n c e  

o f  a v a r i a b l e  a t t r i b u t a b l e  to o r  e x p l i c a b l e  by t h a t  

f a c t o r .  Thus the sum o f  squared f i r s t  f a c t o r  loadings  

is the amount o f  the t o t a l  v a r ia n ce  a t t r i b u t a b l e  to t h a t  

f a c t o r .  The h igher  the f a c t o r  load ings,  t h e r e f o r e ,  the  

g r e a t e r  the amount o f  var ia n c e  e x p la in e d .  (p.  17)

Regarding loadings and the c a l c u l a t io n s  o f  communal i t ies ,  the
2

communali ty v a lue  (h ) is computed by means o f  the f o l l o w i n g  

f o r m u l a :



where hj = communality f o r  v a r i a b l e  1

2
and a . .  = f a c t o r  loading squared f o r

i j

v a r i a b l e  i on f a c t o r  j

Thus, the v a r ia n c e  o f  a v a r i a b l e  accounted f o r  by a l l  o f  the

f a c t o r s  is given by the sum o f  the squares o f  the re s p e c t iv e

f a c t o r  loa d ings ,  f o r  an or thogonal  s o l u t i o n .  In the above equa-

2
t i o n ,  assuming th ree  f a c t o r s  a re  p re se n t ,  the communa l i t y  (h ) 

represents  the  p ro p o r t io n  o f  v a r ia n ce  in v a r i a b l e  1 accounted f o r  

by common f a c t o r s .  As Kim (1975) s ta te d :

The t o t a l  v a r ia n c e  o f  a v a r i a b l e  accounted f o r  by the

2
combinat ion o f  a l l  common f a c t o r s ,  designed h . , is  

u s u a l l y  r e f e r r e d  to as the communali ty  o f  the v a r i a b l e .

This va lue  in d ic a te s  the amount o f  the v a r ia n c e  o f  a 

v a r i a b l e  t h a t  is shared by a t  l e a s t  one o t h e r  v a r i a b l e  

in the s e t . . . . t h e  importance o f  a given f a c t o r  f o r  a 

given v a r i a b l e  can be e x a c t l y  expressed in terms o f  the  

v a r ia n c e  in the v a r i a b l e  t h a t  can be accounted f o r  by 

the f a c t o r .  (p.  ^75)

Bennett  and Bowers (1976) f u r t h e r  in d ica te d  the f o l l o w i n g  r e ­

gard ing communal i t ies  and f a c t o r  lo ad ings ,  s ta te d  in non-  

mathematica l  terms:
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The t o t a l  v a r i a n c e  as s o c ia te d  w i th  each v a r i a b l e  may be 

thought o f  as having two components: t h a t  var iance

which i t  shares w i t h  o t h e r  v a r i a b l e s  (known as the  

"common v a r i a n c e " ) ,  and the v a r ia n ce  s p e c i f i c  to i t s e l f  

(known as the "unique v a r i a n c e " ) ,  al though the l a t t e r  

a lso  conta ins  an amount o f  e r r o r  v a r ia n c e .  The f a c t  

t h a t  such common v a r ia n c e  e x i s t s  means th a t  those v a r i a ­

bles which share common v a r ia n c e  in p a r t  measure the 

same t h in g s ,  i . e .  common f a c t o r s .  The e x te n t  to which 

a v a r i a b l e  possesses unique v a r ia n ce  is an in d ic a t io n  

th a t  t h i s  v a r i a b l e  measures something which none o f  the 

o th e r  v a r i a b l e s  in the set  m e as u re . . . .communa1 i t y  is 

the measure o f  common v a r ia n c e ,  (p.  14)

Eigenvalues and the E x t r a c t i o n  o f  S i g n i f i c a n t  Factors f o r  A na lys is  

As communa1 i t i e s  measure common var iance  in a v a r i a b l e  by 

squar ing and adding a l l  loadings o f  a v a r i a b l e  across f a c t o r s ,  

eigenva lues  i n d i r e c t l y  a re  used to express the percentage o f  t o t a l  

v ar ia n ce  exp la in ed  by p a r t i c u l a r  f a c t o r s . E igenvalues (a lso  known 

as l a t e n t  roots )  are  c a l c u l a t e d  s i m i l a r l y  to communali t ies by the  

f o l lo w in g  equ at io n :

2 2 2 2 
a + a , „ + a • • •  + a.

whe re = e ig e n v a lu e  f o r  f a c t o r  1

a = square o f  f a c t o r  loading a on
j k

f a c t o r  j  f o r  v a r i a b l e  k
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Thus, the  sum o f  squares o f  the loadings on each f a c t o r  is 

known as the e ig e n v a lu e  f o r  t h a t  f a c t o r .

The r e l a t i o n s h i p  between e igenva lues  and communa1 i t i e s  f o r  a

given f a c t o r  m a t r i x  is :
n n n n

£  £  A  -  £  £  h2
j  = 1 k = 1 j  = 1 k = 1

Hence, the sum o f  a l l  e ig enva lues  across fa c t o r s  is equal  to 

the sum o f  a l l  communa1 i t i e s  across v a r i a b l e s .

Eigenvalues re p re s e n t  an important concept in the f a c t o r  

a n a ly s is  procedure as they may be used to determine the number o f  

s i g n i f i c a n t  f a c t o r s  to  e x t r a c t  from a given f a c t o r  m a t r i x .

G e n e r a l ly ,  the most popular  method o f  f a c t o r  e x t r a c t i o n  employs 

th is  use o f  e ig e n v a lu e s  as expressed by Chi ld  (1970) :

A technique in c o n s id e ra b le  use a t  present is Ka i s e r 1s

C r ?t e r  ion suggested by Guttman and adapted by K a ise r .

The r u le  is v ery  simple to a p p ly .  Only the fa c t o r s  having

l a t e n t  roots  [ e ig e n v a lu e s ]  g r e a t e r  than one [ 1 . 0 ]  a re

considered as common f a c t o r s  [and are  e x t r a c t e d ]  . (p .  43)

The above c r i t e r i a ' s  c r e d i b i l i t y  is a lso  supported by i t s  use 

as the d e f a u l t  o p t io n  w i t h i n  the SPSS computer package used in the  

c u r r e n t  s tu d y 's  a n a l y s i s .

Other f a c t o r  e x t r a c t i o n  c r i t e r i a  a re  a v a i l a b l e ,  no tab ly  the 

scree t e s t  suggested by C a t t e l l  (1967,  pp. 1 74 -2 4 3 ) ;  however, t h i s
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method was a r b i t r a r i l y  not chosen f o r  use in the c u r r e n t  paper .

As e x p la in e d  from the v a r ia n c e  s ta n d p o in t ,  Kim (1975) exp la in ed :

In the p r in c ip a l -c o m p o n e n t  m a t r i x ,  the e igenva lues  asso­

c ia t e d  w i t h  each component repres ent  the amount o f  t o t a l  

v a r ia n c e  accounted f o r  by the f a c t o r .  T h e r e f o r e ,  the  

importance o f  a component [ f a c t o r ]  may be e va lu a ted  by 

examining the p ro p o r t io n  o f  the t o t a l  v a r ia n c e  accounted 

f o r .

P ro p o r t io n  o f  t o t a l  v a r ian ce
A . ?

accounted f o r  by component i = n 

Where A j  represe nts  the e ig enva lue  o f  the i th com­

ponent and n represents  the number o f  v a r i a b l e s  in 

the s e t . . . . t h e  program r e t a in s  and p r i n t s  o n ly  com­

ponents w i th  e ig enva lues  g r e a t e r  than o r  equal to 1 .0 .

This c r i t e r i o n  [ K a i s e r 's  c r i t e r  ion ] ensures t h a t  on ly  

components accounting  f o r  a t  l e a s t  the amount o f  the 

t o t a l  v a r ia n c e  o f  a s in g le  v a r i a b l e  w i l l  be t r e a t e d  

as s i g n i f i c a n t ,  (p.  479)

In t h i s  s tudy ,  K a i s e r ' s  c r i t e r i o n  (a minimum e ig en va lu e  o f

1 .0  needed f o r  f a c t o r  e x t r a c t i o n )  was g e n e r a l l y  a p p l i e d ,  w i t h  modi­

f i c a t i o n .  In the many r e s u l t i n g  f a c t o r  an a lyses ,  e ig env a lues  o f

1 .0  o r  h igher  g e n e r a l l y  were found f o r  o n ly  th re e  f a c t o r s ,  thus 

r e s u l t i n g  in the f i n a l  f a c t o r  m a t r i x  o f  a s iz e  ten by th re e  ( i . e .



48

ten v a r i a b l e s  by th re e  f a c t o r s ) .  In some ins tan ces ,  however,  

s t r i c t l y  a pp ly ing  K a i s e r ' s  g u id e l in e s  re s u l te d  in the e x t r a c t i o n  o f  

two or  four  f a c t o r s ,  hence c r e a t i n g  unequa l ly  s ized f a c t o r  m a t r ic e s .  

For t h i s  reason, th re e  f a c t o r s  were always e x t r a c t e d  f o r  each f a c t o r  

a n a l y s is ,  regard less  o f  the e ig en v a lu e s  ass o c ia te d  w i th  those f a c ­

t o r s .  In no case,  however,  were e ig e n v a lu e s  o f  e x t r a c t e d  fa c t o r s  

found to be less than 0 . 9 0 .  Appendices E, F, G, and H d is p la y  

s p e c i f i c  data  in fo rm a t io n  regard ing  the e ig e n v a lu e s .

I n i t i a l  Factor  M a t r i x

This m a t r i x  represents  the o r i g i n a l  f a c t o r  m a t r i x  s o lu t io n  

before  r o t a t i o n .  Although g e n e r a l l y  not used f o r  i n t e r p r e t a t i o n ,  

t h i s  m a t r ix  o f t e n  i l l u s t r a t e s  v a lu a b le  in fo rm a t io n  about the 

s t r u c t u r e  o f  the v a r i a b l e s .

T ransformat ion  M a t r i x

The t ra n s fo rm at io n  m a t r i x  produced f o r  each f a c t o r  a n a ly s is  

de p ic ts  the m a t r i x  used in c o n v e r t in g  the i n i t i a l  f a c t o r  m a t r ix  to 

the terminal  varimax r o t a t e d  m a t r i x .

P lo t  o f  Varimax Rotated Factors

The varimax ro ta te d  f i n a l  f a c t o r  m a t r i x  f o r  each a n a ly s is  was 

p lo t t e d  in two dimensional  space f o r  a l l  p o s s ib le  p a i rs  o f  f a c t o r  

axes.  Since each f a c t o r  a n a l y s is  r e s u l te d  in three  f a c t o r s ,  f o r  

example,  A, B, and C, th e re  re s u l t e d  th re e  two dimensional  p l o t s ,  

namely, A/B,  A/C,  and B /C , c o n s t i t u t i n g  the v e r t i c a l / h o r i z o n t a l
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axes ,  r e s p e c t i v e l y .  A l l  10 v a r i a b l e s  a r e  p l o t t e d  in t h e i r  p o s i t io n s  

r e l a t i v e  to the f a c t o r  axes f o r  each p l o t  and a re  a v a i l a b l e  upon r e ­

quest from the a u th o r  c /o  Wayne S ta te  U n i v e r s i t y ,  D e t r o i t ,  M ich igan .

Factor  Score C o e f f i c i e n t  M a t r i x

F a c tor  scores ,  r e p r e s e n t i n g  composite  sca les  t h a t  d e p ic t  the  

t h e o r e t i c a l  bounds r e l a t e d  to the r e s p e c t i v e  f a c t o r s ,  may be c a lc u ­

la te d  by means o f  the f a c t o r  score c o e f f i c i e n t  m a t r i x .

As an example,  the  f a c t o r  score f o r  an in d iv id u a l  case is  

c a lc u la t e d  from the e q u a t io n :

f j  = a z ] + bz2 + c z3 -  dz^ 

where f j  = an i n d i v i d u a l ' s  f a c t o r  score on 

f a c t o r  j

a ,  b,  c = c o e f f i c i e n t  va lues  from the  

f a c t o r  score m a t r i x  

z n = s ta n d a r d iz e d  va lues  o f  v a r i a b l e  n 

on f a c t o r  j

( i . e .  v a lu e  o f  v a r i a b l e  n minus mean 

o f  v a r i a b l e  n,  q u a n t i t y  d iv id e d  by 

standard  d e v i a t i o n  o f  v a r i a b l e  n)

A f a c t o r  score c o e f f i c i e n t  m a t r i x  was generated f o r  each f a c ­

t o r  a n a ly s is  performed and is inc luded in the f a c t o r  analyses o u t ­

p u t .  See Appendices E, F,  G, and H.

Computer Programs

E xtens ive  use o f  the computer was e s s e n t i a l  in a study o f  t h i s
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type and scope. The Michigan Terminal  System (MTS) a t  Wayne S ta te  

U n i v e r s i t y  was used e x c l u s i v e l y  both in batch and te rm ina l  modes 

f o r  the p re p a r a t io n  o f  the many data  f i l e s .  W i th in  MTS, g r e a t  use 

was made o f  the S t a t i s t i c a l  Package" f o r  the Social  Sciences (SPSS),  

Versions 6 .0 2  ( 1 9 7 5 ) ,  and 7 .0  ( 1 9 7 7 ) .  In t o t a l ,  over  80 hours o f  

t e rm ina l  connect ion t ime was needed to c r e a t e  a l l  missing data  

approximated data  f i l e s  and conduct the necessary s t a t i s t i c a l  opera ­

t io n s .

S t a t i s t i c a l  Ana lys is

The s t a t i s t i c a l  a n a l y s is  w i l l  be comprised o f  an assessment o f  

Pearson product-moment l i n e a r  c o r r e l a t i o n  c o e f f i c i e n t s  found be­

tween f a c t o r  loadings o f  exper im enta l  m a t r ic e s  and t h e i r  re s p e c t iv e  

c r i t e r i o n  f a c t o r  m a t r i x .  Thus, f o r  each exper imenta l  f a c t o r  m a t r i x ,  

loadings from e x t r a c t e d  f a c t o r s  w i l l  be l i n e a r l y  c o r r e l a t e d  w i t h  the  

f a c t o r  loadings from the c r i t e r i o n  f a c t o r  m a t r i x  o f  the r e s p e c t iv e  

data f i l e .  Twelve c o r r e l a t i o n  c o e f f i c i e n t s  f o r  data  set  D1 r e s u l t  

as dep icted  in Table  8.. A s i m i l a r  m a t r i x  o f  12 c o r r e l a t i o n  co­

e f f i c i e n t s  would be e s t a b l i s h e d  f o r  data  set  D2.

This method o f  c o r r e l a t i o n  among loadings was accomplished by 

c r e a t i n g  a separa te  data  f i l e  composed e n t i r e l y  o f  loadings on 

s i g n i f i c a n t  fa c t o r s  from the v ar ious  f a c t o r  m a tr ices  and app ly ing  

a Pearson c o r r e l a t i o n  to  the d a ta .

The h igher  the r e s u l t i n g  c o r r e l a t i o n  c o e f f i c i e n t  between an 

exper imenta l  f a c t o r  m a t r i x ' s  loadings and those o f  the re s p e c t iv e



c r i t e r i o n  f a c t o r  m a t r i x ,  f o r  a l l  th re e  e x t r a c t e d  f a c t o r s ,  the  

" c l o s e r  f i t "  a p a r t i c u l a r  exper imenta l  m a t r i x  is to i t s  c r i t e r i o n  

m a t r i x  and, hence, the more a c c u ra te  the m iss ing  data  approximation  

method which generated t h a t  exper im enta l  m a t r i x .
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Table 8

M a t r i x  Model o f  C o r r e l a t i o n s  Between Exper imenta l  

and C r i t e r i o n  Loadings f o r  a Data Group

Approximat ion Method M is s in g  Data Amount

10% 25% 50%

F u l l  M u l t i p l e  Regression r l l P12 r 13

Stepwise M u l t i p l e  Regression
r 21 r 22 r 23

B i v a r i a t e  Regression
(Pearson C o r r e l a t io n )

r 31 r 32 r 33

Mean S u b s t i t u t i o n r4 l r42 rk3

This  type o f  t a b u l a r  p r e s e n t a t i o n  w i l l  f a c i l i t a t e  comparisons  

o f  g o o d n e s s - o f - f i t  w i t h i n  and across m iss ing  l e v e l  amounts and be­

tween approximat ion  methods.
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Null  Hypotheses

In data  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  load ings  and those from re s p e c t iv e  

exper imenta l  f a c t o r  m a t r ic e s  w i t h  10% missing data  

on 1/2 the v a r i a b l e s  approx im ated ,  the d i f f e r e n c e  be­

tween the h ig h es t  r  and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to a .05 p r o b a b i l i t y  lev e l  o r  les s .

H (q )2 : In data  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n

f a c t o r  m a t r i x  loadings and those from re s p e c t iv e  

exper im enta l  f a c t o r  m a t r ic e s  w i t h  25% miss ing  data  

on 1 /2  the v a r i a b l e s  approxim ated ,  the d i f f e r e n c e  be­

tween the h ig h es t  r  and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to a .05  p r o b a b i l i t y  le v e l  o r  les s .

l n data  group Dl , f o r  c o r r e l a t i o n s  between c r i t e r i o n

f a c t o r  m a t r i x  loadings and those from re s p e c t iv e  

exper im enta l  f a c t o r  m a t r ic e s  w i t h  50% missing data  

on 1 /2  the v a r i a b l e s  approximated ,  the d i f f e r e n c e  be­

tween the h ig h e st  r and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to  a .05 p r o b a b i l i t y  lev e l  o r  les s .

H(o)i |. : In data  group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper im enta l  f a c t o r  m a t r ic e s  w i t h  10% miss ing data  

on 1 /2  the v a r i a b l e s  approximated ,  the d i f f e r e n c e  be­

tween the h ig h e s t  r and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to a .05  p r o b a b i l i t y  le v e l  o r  le s s .
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l ^ (0 )5 : c*a ta  9 rouP ^2,  f o r  c o r r e l a t i o n s  between c r i t e r i o n

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imental  f a c t o r  m atr ices  w i t h  25% miss ing data  

on 1 /2  the v a r i a b l e s  approx im ated , the d i f f e r e n c e  be­

tween the h ighest  r  and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to a .05  p r o b a b i l i t y  l e v e l  o r  less .

H ( o) 6 : In data  group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imental  f a c t o r  m atr ices  w i t h  50% m iss ing  data  

on 1 /2  the v a r i a b le s  approximated,  the d i f f e r e n c e  be­

tween the h ig h e st  r and lowest r s i g n i f i c a n c e  values  

w i l l  be equal to a .05 p r o b a b i l i t y  l e v e l  o r  l e s s .



Chapter IV 

Find ings

Chapter IV presents the f in d in g s  o f  the s tudy .  Pearson l i n e a r  

c o r r e l a t i o n  c o e f f i c i e n t s  were c a l c u l a t e d ,  as descr ibed in Chapter  

I I I ,  between a l l  loadings on the th re e  s i g n i f i c a n t  f a c t o r s  from any 

given exper imenta l  f a c t o r  m a t r i x  and i t s  r e s p e c t iv e  c r i t e r i o n  f a c t o r  

m a t r ix .

Find ings  a re  shown in o rder  o f  the s ix  re s p e c t iv e  hypotheses.  

For each given level  o f  missing data  amount ( i . e .  10% m iss ing ,  25% 

m iss ing ,  and 50% m is s in g ) ,  and f o r  each data  group, separa te  ta b les  

d e p ic t  the f i n d i n g s .  Next ,  one la rg e  c o r r e l a t i o n  m a t r i x  per data  

group i l l u s t r a t e s  the Pearson c o r r e l a t i o n s  between a l l  f a c t o r  

m a tr ic e s .

Scat tergram p lo ts  o f  the c o r r e l a t i o n s  between exper im enta l  and 

r e s p e c t iv e  c r i t e r i o n  m atr ices  are  i l l u s t r a t e d  in Appendices I and J.

C r i t e r i o n  f a c t o r  m atr ices  and r e la t e d  data  a r e  presented in 

Appendices E and F. Experimental  f a c t o r  m a t r ic e s  and r e la t e d  data  

are  presented in Appendices G and H, f o r  data  groups 01 and D2 re ­

s p e c t i v e l y .



Hypothesized Findings

Hypothes is H ^   ̂ :

In data group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from re sp e c t iv e  

exper imental  f a c t o r  m a t r ic e s  w i th  10% miss ing data  

on 1 /2  the v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the h ighest  r and lowest r s ig n i f i c a n c e  values  

w i l l  be equal to a .05 p r o b a b i l i t y  lev e l  o r  less .

Table 9 in d ica te s  th a t  Hypothesis  was r e t a in e d .  There

was less than a .05  p r o b a b i l i t y  lev e l  d i f f e r e n c e  between the h ighest  

and lowest f a c t o r  loading c o r r e l a t i o n s  re gard le ss  o f  which missing  

data approximation method was u t i l i z e d .  A l t e r n a t i v e  Hypothesis H ^ ^  

was thereby  not accepted.

An examinat ion o f  the f in d in g s  in d ic a t e d  t h a t  w i t h i n  data  group 

D l ,  w i th  10% missing v a lu e s ,  any o f  the le a s t -s q u a re s  approximation  

methods a p p are n t ly  work e f f e c t i v e l y .  Each o f  the f o u r  c o r r e l a t i o n s  

between the exper imenta l  and c r i t e r i o n  f a c t o r  loadings were s i g n i ­

f i c a n t  a t  p = .001 .  The d i f f e r e n c e  between the h ig h e s t  and lowest  

c o r r e l a t i o n  c o e f f i c i e n t s  was n e g l i g i b l e .  Nonetheless ,  the lowering  

o f  the c o r r e l a t i o n  c o e f f i c i e n t s  was in the a n t i c i p a t e d  d i r e c t i o n ,  in 

decreasing o rd e r  o f  c o r r e l a t i o n  c o e f f i c i e n t  magnitude as fo l lo w s :  

f u l l  m u l t i p l e  reg ress io n ,  stepwise re g re s s io n ,  Pearson c o r r e l a t i o n ,  

and mean s u b s t i t u t i o n  approximation methods.
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In summary, w i th  o n ly  10% o f  the data  approximated in t h i s  

data  s e t ,  any l e a s t -s q u a re s  approximation method appears s u i t a b l e .
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Table 9

C o r r e l a t io n  C o e f f i c i e n t s  Between Exper imenta l  

and C r i t e r i o n  Factor  M a t r ic e s  f o r  Data Group Dl 

w i t h  10% Missing  Values

Experimental  Factor  M a tr ices C r i t e r i o n  Fa c to r  M a t r i x  
Dl F u l l

D1M10FMR
(F u l l  M u l t i p l e  Regression)

+ .9901 ( C o r r e l a t i o n )
(30)  (Cases; 10 loadings on 

each o f  3 f a c t o r s )  
p=.001 ( S i g n i f i c a n c e  lev e l  o f  

c o r r e l a t i o n )

D1M10SWR + .9 8 7 2
(Stepwise Regression) (30)

P - .00 1

D1M10PC + .98 3 3
(Pearson C o r r e l a t io n )  (30)

P - .0 0 1

D1M10ME
(Mean S u b s t i tu t io n )

+ .97 63
(30)

p=.001
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Hypothesis

In data  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imenta l  f a c t o r  m a tr ice s  w i t h  25% miss ing  data  

on 1 /2  the v a r i a b l e s  a pprox im ated ,  the d i f f e r e n c e  be­

tween the h ig h e s t  r  and lowest  r s i g n i f i c a n c e  values  

w i l l  be equal  to a .05  p r o b a b i l i t y  leve l  o r  less .

Table  10 in d ic a te s  t h a t  Hypothesis was reJ e c 'te d.  Thus,

t h e r e  was a .05 o r  g r e a t e r  p r o b a b i l i t y  l e v e l  d i f f e r e n c e  between the  

h ig h e s t  and lowest f a c t o r  load ing  c o r r e l a t i o n s  when d i f f e r e n t  data  

approx im at ion  methods were u t i l i z e d .  A l t e r n a t i v e  Hypothesis  H ^ ) 2  

was thereby accepted.

Findings in d ic a te d  s u b s t a n t ia l  d i f f e r e n c e s  between the 25% 

missing data approximated groups and the  p rev io u s  10% miss ing  data  

groups. In the case o f  25% miss ing  data  in data  group D l , gross  

d i f f e r e n c e s  between the approx im at ion  methods became e v i d e n t .

Based upon the r e s u l t i n g  c o r r e l a t i o n  c o e f f i c i e n t s ,  the s tepwise  

reg res s io n  method y ie ld e d  the c lo s e s t  load ing  a pprox im at ions  to  the 

loadings in the c r i t e r i o n  f a c t o r  m a t r i x  ( r  = + . 5 3 ) .  No o t h e r  a p p r o x i ­

mation methods in t h i s  p a r t i c u l a r  case proved to be w o r th w h i le .  

S u r p r i s i n g l y ,  the f u l l  m u l t i p l e  re g re s s io n  method, w h i l e  being  

opt im al  f o r  the 10% miss ing data s i t u a t i o n ,  c o r r e l a t e d  on ly  a t  the  

p = .10  l e v e l ,  w i th  a c o e f f i c i e n t  o f  m e re ly  + . 2 4 .

The Pearson c o r r e l a t i o n  method and mean s u b s t i t u t i o n  method



produced r a t h e r  i n t e r e s t i n g ,  a l though not a c c u ra te ,  loading a p p r o x i ­

mations.  In each o f  these cases,  the th re e  s i g n i f i c a n t  fa c t o r s  

under a n a ly s is  were e x t r a c t e d  in a somewhat d i f f e r e n t  o r d e r .  Such 

an occurrence o b v io u s ly  caused a d r a s t i c  reduct ion  in the c o r r e l a ­

t io n  o f  these loadings w i t h  the c r i t e r i o n  m a t r i x .  Nonetheless ,  s ince  

f a c t o r s  were e x t r a c t e d  in the o rd e r  o f  t h e i r  amount o f  e xp la in ed  

v ar ian ce  (e ig e n v a lu e s ) ,  the method o f  comparison o f  these loadings  

to the c r i t e r i o n  loadings remains v a l i d .  In these cases o f  a l t e r e d  

f a c t o r  o rd e r  e x t r a c t i o n ,  the approximation method causing t h is  o u t ­

come was c l e a r l y  not d e s i ro u s .
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Table  1

C o r r e l a t i o n  C o e f f i c i e n t s  

and C r i t e r i o n  F ac tor  M atr i  

wi th 25% M i ss i

0

Between Experimental  

ces f o r  Data Group Dl 

ng Values

Exper imenta l  Factor  M a tr ic es C r i t e r i o n  Factor  M a t r i x
Dl Ful l

D1M25FMR +.2412  ( C o r r e la t io n )
( F u l l  M u l t i p l e  Regression) (30) (Cases; 10 loadings on 

each o f  3 f a c t o r s )  
P - .100  ( S ig n i f i c a n c e  le v e l  o f  

c o r r e l a t  ion)

D1M25SWR +.5285
(Stepwise Regression) (30) „

p = .001

D1M25PC - .3 4 6 8 a
(Pearson C o r r e l a t io n ) (30)

P=.030

D1M25ME - . 2 2 6 4 a
(Mean S u b s t i t u t i o n ) (30)

P=.114

a indicates possible d i f fe renc e  in f a c to r  order e x t r a c t io n
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Hypothesis

In data  group D l ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imenta l  f a c t o r  m atr ices  w i th  50% missing data  

on 1/2 the v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the h ig h e s t  r and lowest r s ig n i f i c a n c e  va lues  

w i l l  be equal  to a .05 p r o b a b i l i t y  leve l  o r  le s s .

Tab le  11 in d ic a te s  th a t  Hypothesis was r e j e c t e d .  Thus,

th e r e  was a .05  o r  g r e a t e r  p r o b a b i l i t y  lev e l  d i f f e r e n c e  between the  

h ig h e s t  and lowest f a c t o r  loading c o r r e l a t i o n s  when d i f f e r e n t  data  

approx im at ion  methods were u t i l i z e d .  A l t e r n a t i v e  Hypothesis  

was thereby  accepted.

L a s t l y  f o r  data  group D l ,  the 50% missing data  approximat ion  

leve l  was i n v e s t i g a t e d .  This h ighest  leve l  o f  approximated miss ing  

data amount y ie ld e d  w id e ly  v ar ie d  c o r r e l a t i o n  c o e f f i c i e n t s .

I n t e r e s t i n g l y  and i n e x p l i c a b l y ,  both the f u l l  m u l t i p l e  regress ion  

and stepwise m u l t i p l e  regress ion  methods demonstrated marked weakness 

in d u p l i c a t i n g  the c r i t e r i o n  f a c t o r  m a t r i x .  S t ra n g e ly ,  the Pearson 

c o r r e l a t i o n  method, w h i l e  being a poor method o f  e s t im a t i o n  in the  

25% missing data  case,  became the optimal e s t im a t io n  method in the 

50% miss ing  data  s i t u a t i o n .  Mean s u b s t i t u t i o n ,  however,  was a weak 

a pprox im at ion  method f o r  both the 25% and 50% missing data  l e v e l s .
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Table  11

C o r r e l a t io n  C o e f f i c i e n t s  Between Experimental  

and C r i t e r i o n  F a c t o r  M a t r ic e s  f o r  Data Group Dl 

w i t h  50% Miss ing  Values

Exper imental  Factor  M a t r ic e s C r i t e r i o n  F a c tor  M a t r i x  
Dl Ful l

D1M50FMR
(F u l l  M u l t i p l e  Regress ion)

+ .0688  
(30)

P=.359

( C o r r e l a t i o n )
(Cases; 10 loadings on 
each o f  3 f a c t o r s )  

( S ig n i f i c a n c e  leve l  o f  
c o r r e l a t i o n )

D1M50SWR
(Stepwise Regression)

+ .0 9 2 9  
(30)  

P=.313

D1M50PC
(Pearson C o r r e l a t io n )

+ .53 1 2
(30)

P=.001

D1M50ME
(Mean S u b s t i t u t i o n )

- . 0 3 3 1 a
(30)

P=.^31

a indicates possible d i f f e r e n c e  in f a c to r  order ex t rac t ion
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Hypothesis

In data  group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from respec t ive  

exp e r im en ta l  f a c t o r  m a tr ice s  w i th  10% missing data  

on 1 /2  the  v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the h ig h e s t  r  and lowest r s ig n i f i c a n c e  values  

w i l l  be equal  to a .05  p r o b a b i l i t y  leve l  o r  less .

Ta b le  12 in d ic a t e s  th a t  Hypothesis was r e t a in e d .  There

was less than a .05  p r o b a b i l i t y  leve l  d i f f e r e n c e  between the h ig h e s t  

and lowest f a c t o r  load ing  c o r r e l a t i o n s  regard less  o f  which miss ing  

data app ro x im at io n  method was u t i l i z e d .  A l t e r n a t i v e  Hypothesis  

was th e re b y  not acc epted .

Somewhat s i m i l a r  to  what was found in data group Dl w i th  10% 

missing data  approximated ,  data  group D2, w i th  the id e n t ic a l  amount 

o f  m iss ing  data  approximated,  y ie ld e d  high and c lo s e ly  s i m i l a r  c o r ­

r e l a t i o n  c o e f f i c i e n t s .  Nonetheless,  some d i f f e r e n c e s  did appear .

In the case o f  data  group D2 w i th  10% missing data approximated,  

the s tepwise  re g res s io n  method y ie ld e d  the c lo s e s t  f i t  to the c r i t e r i o n  

f a c t o r  lo a d in g s .  Th is  method was fo l lowed c lo s e ly  by mean s u b s t i t u t i o n ,  

f u l l  m u l t i p l e  r e g r e s s io n ,  and Pearson c o r r e l a t i o n ,  in th a t  o r d e r .  A l l  

c o r r e l a t i o n s ,  however,  were s i g n i f i c a n t  a t  the p = .001 l e v e l ,  as was 

the case in the s i m i l a r  Dl data  group r e s u l t s .
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Table  12

C o r r e l a t i o n  C o e f f i c i e n t s  Between Experimental  

and C r i t e r i o n  F a c to r  M a t r ic e s  f o r  Data Group D2 

w i t h  10% M iss ing Values

Exper imenta l  F a c t o r  M a t r i c e s C r i t e r i o n  Factor  M a t r i x  
D2 F u l l

D2M10FMR
(F u l l  M u l t i p l e  Regression)

+ .9 8 9 9  ( C o r r e l a t i o n )
(30) (Cases; 10 loadings on 

each o f  3 f a c t o r s )  
p=.001 ( S i g n i f i c a n c e  le v e l  o f  

c o r r e l a t i o n )

D2M10SWR +.9931
(Stepwise  Regress ion)  (30 )

P=.001

D2M10PC + .97 7 6
(Pearson C o r r e l a t i o n )  (30)

P=.001

D2M10ME
(Mean S u b s t i t u t i o n )

+ .99 26
(30)

p=.001
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Hypothesis

In data  group 02 ,  f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  loadings and those from r e s p e c t iv e  

exper imenta l  f a c t o r  m a t r ic e s  w i t h  25% miss ing data  

on 1 /2  the  v a r i a b l e s  ap prox im ated ,  the d i f f e r e n c e  be­

tween the h ig h e s t  r  and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to a .05  p r o b a b i l i t y  l e v e l  o r  less .

T a b le  13 in d ic a te s  t h a t  Hypothesis was r e j e c t e d .  Thus,

th e r e  was a .05  o r  g r e a t e r  p r o b a b i l i t y  l e v e l  d i f f e r e n c e  between the 

h ig h e s t  and lowest f a c t o r  load ing  c o r r e l a t i o n s  when d i f f e r e n t  data  

a p prox im at ion  methods were u t i l i z e d .  A l t e r n a t i v e  Hypothesis H, .
(A) 5

was thereby  accepted .

As the amount o f  miss ing data approximated increased up to 25% 

in da ta  group D2, mean s u b s t i t u t i o n  was found to y i e l d  the h ighest  

c o r r e l a t i o n  (+ .9 779 )  between the exp er im en ta l  and c r i t e r i o n  f a c t o r  

lo a d in g s .  The d i f f e r e n c e ,  however,  between mean s u b s t i t u t i o n ,  s te p -  

wise  re g re s s io n ,  and f u l l  m u l t i p l e  re g re s s io n  is v ery  s l i g h t  w i th  

o n ly  a .0114  d i f f e r e n c e  between the h ig h e s t  and lowest c o e f f i c i e n t s .  

The Pearson c o r r e l a t i o n  method o f  data  a pprox im a t ion  a ls o  y ie ld e d  a 

reasonably  high c o r r e l a t i o n  ( + . 7919) but ,  n o n e the les s ,  f a l l s  short  

o f  the c o r r e l a t i o n s  d e r iv e d  from the th re e  o t h e r  approxim at ion  

te ch n iq u es .  A l l  c o r r e l a t i o n  c o e f f i c i e n t s ,  however,  were s i g n i f i c a n t  

a t  p = .001 .
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Table  13

C o r r e l a t i o n  C o e f f i c i e n t s  Between Experimental  

and C r i t e r i o n  F a c t o r  M a t r ic e s  f o r  Data Group D2 

w i t h  25% Miss ing  Values

_ .  ̂  ̂ Li • C r i t e r i o n  Factor  M a t r i x
Exper imenta l  F a c t o r  M a t r i c e s  ^  pu ]]

D2M25FMR + .9 6 6 5  ( C o r r e l a t i o n )
(F u l l  M u l t i p l e  Regress ion)  (30) (Cases; 10 loadings on

each o f  3 f a c t o r s )  
p=.001 ( S i g n i f i c a n c e  leve l  o f  

c o r r e l a t i o n )

D2M25SWR + .96 9 6
(Stepwise Regress ion)  (30)

P=.001

D2M25PC + .7 9 1 9
(Pearson C o r r e l a t i o n )  (30)

P=.001

D2M25ME
(Mean S u b s t i t u t i o n )

+ .97 7 9
(30)

P=.001
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Hypothesis H
(Ojb

In data  group D2, f o r  c o r r e l a t i o n s  between c r i t e r i o n  

f a c t o r  m a t r i x  load ings  and those from r e s p e c t iv e  

e xp e r im en ta l  f a c t o r  m a t r ic e s  w i th  50% miss ing data  

on 1 /2  the v a r i a b l e s  approximated,  the d i f f e r e n c e  be­

tween the  h ig h e s t  r and lowest r s i g n i f i c a n c e  values  

w i l l  be equal  to  a .05  p r o b a b i l i t y  le v e l  o r  le s s .

Table  14 i n d i c a t e s  t h a t  Hypothesis  was r e j e c t e d .  Thus,

the re  was a .05 o r  g r e a t e r  p r o b a b i l i t y  leve l  d i f f e r e n c e  between the

h ig h e s t  and lowest f a c t o r  load ing c o r r e l a t i o n s  when d i f f e r e n t  data

a pprox im a t ion  methods were u t i l i z e d .  A l t e r n a t i v e  Hypothesis H, . ,
(A) 6

was thereby  acc ep te d .

In the case o f  50% m iss ing  data  in data group D2, the stepwise  

regress ion  method o f  d a ta  app ro x im a t io n  was found to produce the  

h ig h e s t  c o r r e l a t i o n  between exper im enta l  and c r i t e r i o n  f a c t o r  

lo ad in g s .  F o l lo w in g  t h i s  method, in o r d e r  o f  accuracy ,  was: mean

s u b s t i t u t i o n ,  f u l l  m u l t i p l e  re g re s s io n ,  and Pearson c o r r e l a t i o n .

Only stepwise r e g r e s s io n ,  however,  y ie ld e d  a c o r r e l a t i o n  c o e f f i c i e n t  

s i g n i f i c a n t  a t  p = . 0 0 1 .
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Table  14

C o r r e l a t i o n  C o e f f i c i e n t s  Between Exper imenta l  

and C r i t e r i o n  F a c t o r  M a t r ic e s  f o r  Data Group D2 

w i t h  50% Miss ing  Values

Cri  t e r i o n  F a c to r  M a t r i x  Exper imenta l  F a c to r  M a t r i c e s  ,
___________________________________________________D2_F u l l______________

D2M50FMR + .3 8 3 2  ( C o r r e l a t i o n )
( F u l l  M u l t i p l e  Regress ion) (30)  (Cases; 10 loadings on

each o f  3 f a c t o r s )  
P=.Q18 ( S i g n i f i c a n c e  l e v e l  o f  

c o r r e l a t i o n )

D2M50SWR +.7911
(Stepwise  Regression)  (30)

p =  . 0 0 1

D2M50PC + .2 5 4 2
(Pearson C o r r e l a t i o n )  (30)

p =  . 0 8 8

D2M50ME + .5083
(Mean S u b s t i t u t i o n )  (30)

P = .0 0 2
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A c o r r e l a t i o n  m a t r i x  f o r  each data  s e t  summarizes the previous  

ta b le s  c o n c i s e ly .  T a b le  15 d is p la y s  are  c o r r e l a t i o n s  between loadings  

f o r  D1 data  s e t s ,  w h i l e  Tab le  16 In d ic a te s  a l l  c o r r e l a t i o n s  between 

D2 data s e t s .



Table  15
C o r r e la t io n s  Between F ac tor  M a t r ic e s ;  

Data Group D1

FILE  01

0 1 MlOS WR

DIM25SWR

01M50SWR

0 1 M10FMR

D1M25FMR

D1M50FMR

D1M10PC

D1M25PC

D1M50PC

D1M10ME

0 1 M25ME

71

(CREATION DATE = 0 1 - 1 2 - 7 8 )

------------------P E A R S O N  C O R R E L A T I O N C O E F F I C I E N T S

DIM10SWR

I . 0 0 0 0  
( 0 )
S = 0 . 0 0 1

0.5151 
( 30 )
S O . 002

0 . 1 3 8 5  
I 30 )
S O . 233

0 . 9 9 9 3  
( 30 )
S = 0 . 001

0 . 2 4 8 0  
( 30 1
S = 0 . 093

0 . 1 1 8 6  
1 30)
S = 0 . 266

0 . 9 9 9 4  
( 30 )
5 0 . 001

- 0 . 2 9 0 1  
( 30 )
S O  . 0 6 0

0 . 6 1 0 2  
( 30 )
5 0 . 001

0 . 9 9 7 5  
( 30 )
5 0 . 001

- 3 . 1 7 2 7  
( 30 )
S O .  181

D13 2 5SWR D1M50SWR D1M10FMR D1M25FMR 0 1 M50FMR D1M10PC

0 . 5 1 5 1  
I 30)  
S O . 002

1.0000 
( 0)
5 0 . 001

0 . 3 8 0 4  
( 30 )
S O . 019

0 . 5 2 0 1  
( 30 )
S O . 002

0 . 6 9 5 0  
I 30 )
5 0 . 001

0 . 3 2 2 3  
( 30 )
S O  . 04 1

0 . 5 1 1 0  
( 30 )
S O  . 00  2

- 0 . 2 2 3 8  
( 30)
S O .  11 7

0 . 3 4 2 4  
( 30)
S O . 03 2

0 . 5 0 4 5  
( 30 )
S O . 002

- 0 . 2 1 2 6  
( 30 )
S O  . 1 3 0

0 . 1 3 8 5  
1 30 )
S O . 233

0 . 3 8 0 4  
( 30 )
S O .  019

1.0000 
( 0 )
S O .  001

0 . 1 3 4 5  
( 30)
S O  .  239

0 . 3 4 2 5  
( 30 )
S O .  032

0 . 8 7 5 5  
( 30 )
S O .  001

0 . 1 4 7 3  
( 30)
S O . 219

0 . 1 1 5 3  
1 30)
S O .  272

0 . 2 9 0 6  
( 30 )
S O .  060

0 . 1 5 5 1  
I 30)  
S O .  207

0 . 0 9 2 6  
( 30)
S O .  313

0 . 9 9 9 3  
( 30 )
5 0 . 001

0 . 5 2 0 1  
1 30)
5 0 . 002

0 . 1 3 4 5  
( 30 )
5 = 0 . 2 3 9

1.0000 
( 0 )
5 0 . 001

0 . 2 4 8 8  
( 30)
S O .  092

0 . 1 1 5 8  
( 30 )
S O .  271

0 . 9 9 8 0  
I 30)
5 0 . 001

- 0 . 3 0 0 9  
( 30 )
S O .  053

0 . 6 0 2 1  
( 30)
5 0 . 001

0 . 9 9 5 7  
( 30)
5 0 . 001

- 0 . 1 8 3 2  
( 3 0 )
S O . 166

0 . 2 4 8 0  
( 30 )
5 = 0 . 0 9 3

0 . 6 9 5 0  
( 30)
S O . 001

0 . 3 4 2 5  
( 30 )
S = 0 . 032

0 . 2 4 8 8  
( 30)
S O . 092

1 . 0 0 0 0  
( 0)
S O .  001

0 . 2 5 4 9  
( 30)
S = 0 . 087

0 . 2 4 5 8  
( 30 )
S O . 095

- 0 . 2 7 9 2  
( 3 0)
S O .  068

0 . 3 4 7 2  
( 30 )
S O .  030

0 . 2 5 7 1  
( 3 0)
S = 0 . 085

- 0 . 2 8 4 2  
( 30 )
S O .  064

0 . 1 1 8 6  
( 30)
S = 0 . 266

0 . 3 2 2 3  
( 30)
S = 0 . 041

0 . 8 7 5 5  
( 30)
S O .  001

0 . 1 1 5 8  
( 30)
S O .  271

0 . 2 5 4 9  
( 30)
S O .  087

1 . 0 0 0 0  
( 0)
S = 0 . 001

0 . 1 2 6 6  
( 30)
S O .  252

0 . 0 9 1 4  
( 30)
S O .  3 16

0 . 1 9 5 1  
( 30)
S = 0 . 151

0 . 1 3 4 6  
( 30)
S O . 239

0 . 0 6 7 0  
( 30)
S O .  362

0 . 9 9 9 4  
( 30 )
5 0 . 001

0 . 5 1 1 0  
( 30 )
S O .  002

0 . 1 4 7 3  
( 30 )
S O . 219

0 . 9 9 8 0  
I 30 )
5 0 . 001

0 . 2 4 5 8  
( 30)
S O . 095

0 . 1 2 6 6  
1 30)
S O . 252

1 . 0 0 0 0  
( 0) 
S O .  001

- 0 . 2 9 0 3  
( 30 )
S O  . 0 6 0

0 . 6 2 1 3  
( 30 )
S O .  001

0 . 9 9 8 1  
( 30)
S = 0 . 001

- 0 . 1 7 4 7  
( 30)
S O .  178

D1M25PC

- 0 . 2 9 0 1  
( 30 )
S = 0 . 060

- 0 . 2 2 3 8  
( 30 )
S O .  117

0 . 1 1 5 3  
( 30)
S O , 272

- 0 . 3 0 0 9  
( 30 )
S O . 053

- 0 . 2 7 9 2  
( 30 )
S = 0 . 0 6  8

0 . 0 9 1 4  
( 30)
S = 0 . 3 1 6

- 0 . 2 9 0 3  
( 30)
S O . 060

1.0000 
( 0)
5 0 . 001

- 0 . 0 3 0 8  
( 30 )
5 = 0 . 4 3 6

- 0 . 2 7 8 2  
I 30 )
S O . 068

0 . 9 7 5 5  
( 30)
5 0 . 001

DIM50PC

0 . 6 1 0 2  
( 30)
S = 0 . 001

0 . 3 4 2 4  
( 30)
S O .  032

0 . 2 9 0 6  
1 30 )
S = 0 . 060

0 . 6 0 2 1  
( 30)
5 0 . 001

0 . 3 4 7 2  
( 30)
S O  . 030

0 .  1951  
( 30 )
S O .  151

0 . 6 2 1 3  
1 . 30 )
5 0 . 001

- 0 . 0 3 0 8  
{ 30 )
S = 0 . 436

1.0000 
( 0 )
5 0 . 001

0 . 6 3 9 5  
( 30)
5 0 . 001

0 . 0 0 6 0  
( 30)
S O . 487

01 >110,33

J . 9975  
( 30)
5 0 . 001

0 . 5 0 4 5  
( 30)
5 0 . 002

J . 1551  
( 30)
5 = 0 . 2 0 7

0 . 9 9 5 7  
1 30)
S O .  001

0 . 2 5 7 1  
( 30)
S = J . 0 8 5

0 . 1 3 4 6  
( 30)
S O . 239

0 . 9 9 8 1  
( 30)
5 = 0 . 0 0 1

- 0 . 2 7 8 2  
( 30)
S=0.0o8

0 . 6 3 9 5  
( 30)
5 0 . 001

1.0000 
( 0)
5 0 . 001

- 0 . l o l l  
I 30)
5 = 0 . 1 9 8

(COEFFIC IENT /  (CASES) /  S I GNIF ICANCE)  (A VALUE OF 9 9 . 0 0 0 0  IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED)



Table 15 (continued)

01 LOADING 

FILE  D 1

MATRIX CALCULATIONS

(CREATION DATE = 

--------- ---- ------------- P E A R

0 1 - 1 2 - 7 8 )  

S O N  C O R R E L A T I  0  N C 0 E F F I  C I  E N T S

■

DIMIOSWR D1M25SWR DIM 50SWR D1M10FMR D1M25FMR D1M50FMR D1M10PC D1M25PC D1M50PC OiHlOME

D1M50ME 3 . 0 4 0 7 0 . 4 0 3 3 0 . 3 9 3 8 0 . 0 2 8 6 0 . 4 1 3 5 0 . 2 6 1 2 0 . 0 5 4 1 0 . 2 2 6 4 0 . 2 9 2 9 0 . 0 7 7 1
t 30 ) ( 30 ) ( 30) ( 30) ( 30) t 30 ) ( 30) ( 30 ) ( 30 ) I 30)
S=0 . 4 1 5 S= 3 . 0 1 4 S = 0 . 016 S=0 . 4 4 0 S = 0 . 0 1 2 S = 0 . 082 S = 0 . 388 S = Q . 114 S = 0 . 0 5 8 S = 0 . 3 4 3

01 FULL 0 . 9 8 7 2 0 . 5 2 8 5 0 . 0 9 2 9 0 . 9 9 0 1 0 . 2 4 1 2 0 . 0 6 8 8 0 . 9 8 3 3 - 0 . 3 4 6 8 0 . 5 3 1 2 J . 97u3
I 30 ) ( 30) I 30 ) ( 30 ) ( 30 ) ( 301 I 30 ) < 30 ) I 30 ) I 30)
S=O.OOL S = 0 . 0 0 1 S = 0 . 313 S= 0 . 00 1 S= 0 . 1 0 0 S = 0 . 359 S = 0 . 0 0 1 S = 0 . 0 3 0 S = 0 . 0 0 1 S = 0 . 0 0 1

IC O E F F I C I  ENT /  ICASES) /  S IGN IF I CA N CE ) I A  VALUE OF 9 9 . 0 0 0 0  IS  PRINTED IF  A COEFFICIENT CANNOT BE COMPUTED)



Table 15 (continued)

D1 LOADING MATRIX CALCULATIONS

FILE  DL (CREATION DATE = 0 1 - 1 2 - 7 8 1

------------------------------------   P E A R S O N  C O R R E L A T I O N  C O E F F I C I E N T S

D1M25ME D1M50ME DIFULL

D1M10SWR - 3 . 1 7 2 7  
I 30 )  
S=D. 1 8 1

0 . 0 9 0 7  
( 30 )  
S= 0 . 9 1 5

0 . 9 8 7 2  
( 30 )  
S = 0 . 001

D1M25SWR - 0 . 2 1 2 6  
( 30 )  
S = 0 . 130

0 . 9 0 3 3  
( 30 )  
S = 0 . 019

0 . 5 2 8 5  
( 30 )  
5 = 0 . 0 0 1

0 1 M50SWR 3 . 0 9 2 6  
( 3 0 )  
S = 0 . 3 1 3

0 . 3 9 3 S  
( 30)  
S= 0 . 0 1 6

0 . 0 9 2 9  
( 30 )  
S = 0 . 313

D1M10FMR - 0 .  1832  
( 30 > 
S=D. 1 6 6

0 . 0 2 8 6  
( 30 )  
S= 0 . 9 9 0

0 . 9 9 0 1  
I 30 )
S = 0 . 0 0 1

D1M25FMR - 0 . 2 8 9 2  
( 30 )  
S = 0 . 0 6 9

0 . 9 1 3 5  
( 30 )
S=0 . 0 1 2

0 . 2 9 1 2  
( 30 )  
S = 0 . 100

D1M50FMR 0 . 0 6 7 0  
( 30 )
S = 0 . 3  62

0 . 2 6 1 2  
( 30)  
S = 0 . 082

0 . 0 6 8 S  
( 30 )  
S = 0 . 3 5 9

D1M10PC - 0 . 1 1 9 7  
( 301
S = 0 . 1 7  8

0 . 0 5 9 1  
1 30 )  
S = 0 . 3 8 8

0 . 9 8 3 3  
I 30 )  
S = 0 . 0 0 l

D1M25PC 0 . 9 7 5 5  
( 30 )
S = 0 . 0 0 1

0 .  2 2 69  
( 30)  
S = 0 . 119

- 0 . 3 9 6 8  
( 30)  
S = 0 . 030

01M50PC 3 . 0 0 6 0  
( 30)  
S = 0 . 9 8 7

0 . 2 9 2 9  
( 30)  
S = 0 . 0 5  8

0 . 5 3 1 2  
I 30)  
S = 0 . 0 0 1

D1M10ME - 3 .  161 1 
( 30 )
S= 0 . 1 9 8

0 . 0 7 7  1 
( 30)  
S = 0 . 393

0 . 9 7 6 3  
( 30 )  
S = 0 . 0 0 1

D1M25ME I . 0 0 0 0  
( 0 ) 
S = 0 . 0 0 l

0 . 1 9 9 3  
( 30)  
S = 0 .  195

- 0 . 2 2 6 9  
( 30 )  
S = 0 .  119

(COEFFIC IENT /  (CASES) /  S IGNIF I CAN CE)  (A VALUE OF 9 9 . 0 0 0 0  IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED)



Table 15 (continued)

[)1 LOADING MATRIX CALCULATIONS

F IL E  D1 (CREATION DATE = 0 1 - 1 2 - 7 0 )

---------------------------------------------  P E A R S O N  C O R R E L A T I O N  C O E F F I C I E N T S

D1M25ME D1M50ME DIFULL

D1M50ME 3 .  1993 1 . 0 0 0 0 - 0 . 0 3 3 1
( 30) ( 0 ) ( 30 )
S=Q. 1 4 5 S = 0 . 0 0 1 S = 0 . A 3 I

DIFULL - 0 . 2 2 6 4 - 0 . 0  331 1 . 0 0 0 0
( 30 ) ( 30 ) ( 0)
S = 0 . 114 S = 0 . 431 S = 0 . 001

(COEFFIC IENT /  (CASES) /  S I GN IF I CAN CE)  (A VALUE OF 9 9 . 0 0 0 0  IS  PRINTED I F  A COEFFICIENT CANNOT BE COMPUTET)



Table  16
C o r r e la t io n s  Between Fa c to r  M a t r ic e s ;

Data Group D2

75
LUAD1NGS MATRIX D2

F ILE D2 (CREATION DATE = 0 1 - 1 2 - 7 8 )  LOADINGS

- P E A R S Q N  C O R R E L A T I 0 N C 0 E F F I C I E N T S

D2MIOSWR D2M25SWR D2M50SWR D2M10FMR D2M25FMR D2M50FMR D2M10PC D2M25PC D2M50PC D2M10ME

D2H10SWR L . 0000 0 . 9 7 1 9 0 . 7 9 3 6  0 . 9 9 2 4 0 . 9 6 8 5 0 . 3 7 9 7 0 . 9 7 8 5 0 . 7 8 3 9 0 . 2 4 8 9 J . 9958
( 0) I 30) ( 30 )  ( 30) ( 30 ) ( 30) ( 30 ) ( 30 ) I 30 ) ( 30)
5 = 0 . 0 0 1 S = 0 . 0 0 1 S = 0 . 0 0 1  S= 0 . 00 1 S= 0 . 00 1 S = 0 . 019 S = 0 . 0 0 1 S = 0 . 0 0 1 S= 0 . 0 9 2 S = 0 . 0 0 1

D2M25SWR 0 . 9 7 1 9 1 . 0 0 0 0 0 . 8 6 6 6  0 . 9 8 9 9 0 . 9 9  84 0 . 4 3 5 3 0 . 9 9 1 9 0 . 8 7 7 7 0 . 2 6 8 5 0 . 9 8 0 7
( 30 ) ( 0 ) ( 30 )  ( 30 ) I 30) ( 30) I 30 ) ( 30 ) ( 30 ) I 30)
S = 0 . 0 0 1 S = 0 . 0 0 1 S = 0 . 0 0 1  S= 0 . 00 1 S= 0 . 00 1 S = 0 . 0 0 8 5 = 0 . 0 0 1 S = 0 . 0 0 1 S = 0 . 0 7 6 5 = 0 . 0 0 1

D2M50SWR 0 . 7 9 3 6  
( 3 0 )
S = 0 . 0 0 1

0 . 8 6 6 6  
( 30)
S = 0 . 0 0 1

1.0000 
( 0) 
S = 0 . 0 0 1

0 . 8 3 4 6  
( 30 )
S = 0 . 00 1

0 . 8 5 0 3  
( 30 )
S= 0 .0 01

0 . 5 2 4 7  
I 30)  
5 = 0 . 0 0 1

0 . 8 6 7 9  
I 30 )  
5 = 0 . 0 0 1

0 . 9 6 7 9  
I 30 )  
S = 0 . 0 0 i

0 . 5 4 0 3  
( 30 )
S = 0 . 0 0 1

0 . 8 0 9 0  
( 30)
5 = 0 . 0 0 1

D2M10FMR 0.  99 24  
I 30) '  
S = 0 . 0 0 1

0 . 9 8 9 9  
I 30 )  
S = 0 . 0 0 1

0 . 8 3 4 6  
I 30 )  
S = 0 . 0 0 1

1.0000 
( 0 ) 
S = 0 . 00 1

0 . 9 8 7 0  
I 30 )  
S= 0 .0 01

0 . 4 1 6 5  
( 301
S = 0 . 01 1

0 . 9 9 4 2  
( 30 )
S = 0 . 0 0 l

0 . 8 3 4 9  
< 30 )
S = 0 . 0 0 1

0 . 2 6 8 4  
( 30 )
S = 0 . 076

0 . 9 9 7 0  
I 301 
S=0.0G1

02 M25FMR

D2M50FMR

0 . 9 6  85 
( 30 )
S = 0 . 0 0 1

0 . 3 7 9 7  
I 30 )  
S= 0 . 0 19

0 . 9 9 8 4  
( 30)
S = 0 . 0 0 1

0 . 4 3 5 3  
( 30)
S = 0 . 00 8

0 . 8 5 0 3  
I 30 )  
S = 0 . 0 0 1

0 . 5 2 4 7  
( 30)
S = 0 . 001

0 . 9 8 7 0  
( 30 )
S = 0 . 001

0 . 4 1 6 5  
( 30)
S =0 . 01 1

1.0000 
I 0)
S= 0 . 00 1

0 . 4 3  84 
( 30 )
S = 0 . 008

0 . 4 3 8 4  
( 30)
S = 0 . 0 0 8

1 . 0 0 0 0  
( 0 ) 
S = 0 . 00 1

0 . 9 8 8 5  
( 30)
S = 0 . 0 0 1

0 . 4 5 5 7  
30)  

S = 0 . 006
(

0 . 8 6 6 9  
( 30)
S = 0 . 0 0 1

0 . 5 2 2 4  
< 30 )
S = 0 . 0 0 2

0 . 2 3 9 9  
( 30)
S = 0 . 101

0 . 5 5 5 1  
( 30)
S = 0 . 0 0 1

0 . 9 7 7 3  
I 30)  
S = 0 . 0 0 1

0 . 3 8 5 5
30)

5 = 0 . 0 1 8
I

D2M10PC 0 . 9 7 8 5  
( 30)
S = 0 . 0 0 1

0 . 9 9 1 9  
( 30)
S = 0 . 0 0 1

0 . 8 6 7 9  
( 30)
S = 0 . 0 0 1

0 . 9 9 4 2  
( 30 )
S = 0 . 0 0 1

0 . 9 8 8 5  
I 3 0) 
S= 0 .001

0 . 4 5 5 7  
( 30 )
S = 0 . 006

1.0000 
( 0 )
S = 0 . 0 0 1

0 . 8 7 2 8  
( 30 )
S = 0 . 0 0 1

0 . 2 8 0 4  
( 30)
S = 0 . 0 6 7

J . 9 8 6 7  
I 30)  
S = 0 . 0 0 1

02 M25 PC 0 .  7839  
I 30)  
5 = 0 . 0 0 1

0 . 8 7 7 7  
( 30 )
S = 0 . 0 0 l

0 . 9 6 7 9  
( 30 )
S = 0 . 0 0 1

0 . 8 3 4 9  
( 30)
S = 0 . 0 0 1

0 . 8 6 6 9  
I 30)  
S = 0 . 001

0 . 5 2 2 4  
( 30)
5 = 0 . 0 0 2

0 . 8 7 2 8  
( 30)
S = 0 . 0 0 1

1.0000 
( 0 ) 
S = 0 . 0 0 1

0 . 4 3 9 3  
( 30)
S = 0 . 008

0 . 8 0 5 0  
1 30 )
5 = 0 . 0 0 1

D2M50PC 0 . 2 4 8 9  
I 30 )  
S=0 . 0 9 2

0 . 2 6 8 5  
( 30 )
S= 0 . 0 7 6

0 . 5 4 0 3  
( 30)
S = 0 . 001

0 . 2 6 8 4  
( 30 )
5 = 0 . 0 7 6

0 . 2 3 9 9  
( 30 )
S= 0 . 10 1

0 . 5 5 5 1  
( 30)
S = 0 . 0 0 1

0 . 2 8 0 4  
( 30 )
S = 0 - 067

0 . 4 3 9 3  
( 30 )
s = o . o o a

1 . 0 0 0 0  
( 0) 
S = 0 . 001

0 . 2 5 6 7  
( 30)
5 = 0 . 0 8 5

02 MlOME

D2M2 5MF.

0 . 9 9  58 
I 30)  
S = 0 . 0 0 1

0 . 9 8 2 3  
( 30 )
S = 0 . 0 0 1

0 . 9 8 0  7 
I 30)  
S = 0 . 0 0 1

0 .  9844  
( 30)
S=0.001

0 . 8 0 9 0  
I 30 )  
S = 0 . 0 0 1

0 . 8 1 1 1  
( 30 )
5 = 0 . 0 0 1

0 . 9 9 7 0  
( 30 )
S= 0 . 00 1

0 . 9 8 7 5  
( 30)
S= 0 . 00 1

0. 9773  
( 30)
S =0.  001

0 . 9 8 2 3  
( 30)
S= 0 . 00 1

0 . 3 8 5 5  
1 30)
S = 0 . 018

0 . 3 5 8 2  
I 30)
S = 0 . 026

0 . 9  86 7 
( 30)
S = 0 . 001

0 . 9 7 9 2  
( 30)
S = 0 . 001

0 . 8 0 5 0  
( 30 )
S = 0 . 0 0 1

0 . 8 1 2 8  
I 30 )  
S = 0 . 0 0 i

0 . 2 5 6 7  
( 30 )
S = 0 . 085

0 . 2 4 2 4  
( 30 )
5 = 0 . 0 9 8

1.0000 
( 0) 
S = 0 . 0J 1

0 . 9 9 0 5  
I 30)  
5 = 0 . 0 0 1

(COEFFICIENT /  (CASES) /  S IGNIF I CAN CE)  (A VALUE OF 9 9 . 0 0 0 0  IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED)



Table 16 (continued)
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LOADINGS MATRIX D2

F ILE  D2 (CREATIOM DATE

---------------------------- ----------------------P E A R

= 0 1 - 1 2 - 7 8 )  

S O N  C O

LOADINGS 

R R E L A T I O N  C 0 E F F I C 1 E N T S

02M10SWR D2M25SWR D2M50SWR D2M10FMR D2M25FMR D2M50FMR D2M10PC D2M25PC D2M50PC D2R10ME

D2M50ME 0 . 5 0 4 6 Q. 4 8 24 0 . 3 6 1 0 0 . 5 0 4 7 0 . 4 8 9 2 0 . 8 1 7 5 0 . 4 9 6 4 0 . 3 3 8 5 0 . 4 3 9 6 D . 4920
1 30 ) ( 30) I 30 ) I 30 ) ( 30 ) I 30 ) ( 3 0 ) ( 30 ) ( 30 ) I 30)
S=0 . 0 0 2 S = 0 . 003 S = 0 . 025 S = 0 . 002 S = 0 . 003 S = 0 . 0 0 l S = 0 . 003 S = 0 . 0 3 4 S = 0 . 008 S - 0 . 0 0 3

02 FULL 0 . 9 9 3 1 0 . 9 6 9 6 0 . 7 9 1 1 0 . 9 8 9 9 0 . 9 6 6 5 0 . 3 8 3 2 0 . 9 7 7 6 0 . 7 9 1 9 0 . 2 5 4 2 0 . 9 9 2 6
( 30 ) ( 30) I 30) ( 30 ) ( 30 ) ( 30 ) ( 30) ( 30 ) C 30 ) ( 30)
S = 0 . 0 0 1 S = 0 . 0 0 1 S = 0 . 001 S = 0 . 00 1 S = 0 . 00 1 S = 0 . 018 S = 0 . 0 0 1 S = 0 . 0 0 1 S= 0 . 0 8 8 6 = 0 . 0 0 1

(COEFFIC IENT /  (CASES) /  S IGN IF I CAN CE) (A VALUE OF 9 9 . 0 0 0 0  I S  PRINTED IF A COEFFICI ENT CANNOT BE COMPUTED)



Table 16 (continued)

L OADI NG S MATRI X 0 2

FIL E  D2 (CREATION DATE = 0 1 - 1 2 - 7 8 )

 -------------------------------    P E A R S O N  C O

D2M25ME D2M50ME D2FULL

D2M10SWR 0 . 9 8 2 3  
( 3 0 )  
S = 0 . 0 0 1

0 . 5 0 4 6  
I 30 )  
S = 0 . 002

0 . 9 9 3 1  
( 30 )  
S = 0 . 0 0 1

D2M25SWR 0 . 9 8 4 4  
I 3 0 )  
S = 0 . 00 1

0 . 4 8 2 4  
I 30)
S = 0 . 0 0 3

0 . 9 6 9 6  
( 30)  
S = 0 . 0 0 1

D2M50SWR 0 . 8 1 1 1  
( 30 )  
5 = 0 . 0 0 1

0 . 3 6 1 0  
( 3 0 )
5 = 0 . 0 2 5

0 . 7 9 1 1  
I 30 )  
S = 0 . 0 0 1

02 Ml OF MR 0 . 9 8 7 5  
I 30 )  
S O  . 0 0 1

0 . 5 0 4 7  
( 30 )  
S = 0 . 0 0 2

0 . 9 8 9 9  
( 30 )  
S = 0 . 0 0 1

D2M25FMR 0 . 9 8 2 3  
1 30)  
S=0 . 0 0 1

0 . 4 8 9 2  
I 30)  
S = 0 . 0 0 3

0 . 9 6 6 5  
( 30 )  
S = 0 . 0 0 l

D2M50FMR 0 . 3 5 8 2  
I 30 ) 
S = 0 . 0  26

0 . 8 1 7 5  
I 30 )  
S = 0 . 0 0 1

0 . 3 8 3 2  
( 30)  
S = 0 . 018

D2M10PC 0 . 9 7 9 2  
I 30 )
S = 3 . 0 0 1

0 . 4 9 6 4  
( 30 )  
S = 0 . 003

0 . 9 7 7 6  
( 30)  
S = 0 . 0 0 1

02M25PC 0 . 8 1 2 8  
( 30 )  
S = 0 . 00 1

0 . 3 3 8 5  
( 30)  
S = 0 . 0 3 4

0 . 7 9 1 9  
( 30)  
S = 0 . 0 0 1

D2M50PC 0 . 2 4 2 4  
( 30 )  
S = 0 . 0 9 8

0 . 4 3 9 6  
( 30 )
S= 0 . 0 0 8

0 . 2 5 4 2  
( 30 )  
S = 0 . 0 8 8

02 MlOME 0 . 9 9 0 5  
( 30 )  
S = 0 . 0 0 1

0 . 4 9 2 0  
I 3 0)  
S = 0 . 003

0 . 9 9 2 6  
( 30)
S = 0 . 0 0 1 -1

D2M2 5ME 1 . 0 0 0 0  
( 0 )
S = 0 . 0 0 l

0 . 4 4 9 7  
( 30 )
S = 0 - 006

0 . 9 7 7 9  
( 30)
S = 0 . 0 0 1
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(COEFFICIENT /  (CASES) /  S IGNIF I CAN CE) (A VALUE OF 9 9 . 0 0 0 0  IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED)



Table 16 ( c o n t i n u e d )

LOADINGS MATRIX D2

F ILE 02 (CREATION DATE = 0 1 - 1 2 - 7 8 )

_ _ _ _ _ _ _ _ _ _  P E A R S O N  C O

D2M25ME D2M50ME D2FULL

02 M50ME 3 . 4 4 9 7 1 . 0 0 0 0 0 . 5 0 8 3
( 30 ) I 0 ) I 30 )
S= 0 . 0 0 6 S = 0 . 0 0 1 S = 0 . 0 0 2

D2 FULL 0 . 9 7 7 9 0 . 5 0 8 3 1 . 0 0 0 0
I 30 ) ( 30 ) ( 0)
S = 0 . 0 0 1 S = 0 . 002 S = 0 . 0 0 1

LOADINGS

R R E L A T  I O N  C O E F F I C I E N T S

(COEFFICIENT /  (CASES! /  S IGN IF ICA NC E) (A VALUE OF 9 9 . 0 0 0 0  IS PRINTED IF  A COEFFICIENT CANNOT BE COMPUTED)



In a d d i t i o n  to the c o r r e l a t i o n  c o e f f i c i e n t s  presented in 

Tables  9 through 16, supplemental  f i n d i n g s ,  in the form o f  s c a t t e r -  

grams, a s s i s t  in more g r a p h i c a l l y  d e p ic t in g  the r e l a t i o n s h i p s  between  

f a c t o r  lo a d in g s .  A t o t a l  o f  2k sca t te rgram s,  re p re s e n t in g  a l l  f a c t o r  

load ing  c o r r e l a t i o n s  shown, were computer produced f o r  in c lu s io n  

(see Appendices I and J ) .

I

Unhypothesized F indings

In a d d i t i o n  to  the hypothesized f i n d i n g s ,  unhypothesized f i n d i n g s  

reg ard in g  f a c t o r  s t r u c t u r e s  o f  each o f  the exper imental  f a c t o r  m a t r ic e s  

were assessed.  For each leve l  o f  miss ing data  amount, a t a b l e  i n d i ­

cates  the  s i g n i f i c a n t  f a c t o r s  f o r  each exper imental  f a c t o r  m a t r i x  and 

the as s o c ia te d  c r i t e r i o n  m a t r i x .

Upon in s p e c t io n  o f  each o f  these ta b le s  (Tables 17 through 2 2 ) ,  

i t  was found t h a t  the f a c t o r s  a r e  g e n e r a l l y  s ta b le  in t h e i r  v a r i a b l e  

com posi t ion .  Even in the cases o f  extreme miss ing data (Tables  19 

and 2 2 ) ,  the general  composi t ion o f  the fa c t o r s  remained r e l a t i v e l y  

s t a b l e ,  a l th o u g h  the  o r d e r  o f  f a c t o r  e x t r a c t i o n  may vary  somewhat.
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T a b le  17

a
S i g n i f i c a n t  F a c t o r  Loadings from Data Group D1M10

V ar im ax  R ota ted  F a c t o r  M a t r i c e s

Data F i l e
Factors

D l F u l 1 V2
V10
VI
V6

.78)

.76)
- . 6 7 )

.65)

V4 
V 7

( .96 )  
( - . 8 6 )

V5 ( 
V8 (

.68 )
- . 6 8 )

D1M10FMR V2 . 8 2 ) V4 ( .99) V8 ( - . 6 2 )
V10 .72) V7 ( - . 8 4 ) V5 ( .57 )
VI - . 6 9 )
V6 .61)

D1M10SWR V2 .83) V4 ( .99) V5 ( . 6 0 )
V10 . 7 0 V 7 ( - . 8 3 ) V8 ( - . 6 0 )
VI - . 7 0 )

D1M10PC V2 .84) v4 ( .99) V5 ( .60)
VI - . 7 0 ) V7 ( - . 8 4 ) V8 ( - . 6 0 )
V10 .69 ) V9 ( .51 )

D1M10ME V2 .85) V4 ( .99) V5 ( .55)
VI - . 7 1 ) V7 ( - . 8 3 ) V8 ( - . 5 4 )
V10 .69)
V 6 .56)

a S i g n i f i c a n t  loadings i n i t i a l l y  assessed as those having  
a b s o lu t e  values o f  | .6o |  or h ig h e r .  I f  t h i s  c r i t e r i o n  
was not  met by two v a r i a b l e s  w i t h i n  a f a c t o r ,  the two 
h ig h e s t  loadings  regard less  o f  t h e i r  values were s e l e c ­
te d .



T a b le  18

a
S i g n i f i c a n t  F a c t o r  Loadings from Data  Group D1M25

V ar im ax R o ta ted  F a c t o r  M a t r i c e s

Data F i l e 1 2 3

D1Fu 11 V2 ( .78) V4 ( .96) V5 .68)
V10(  
VI ( -
v6 (

.76 )

.67)

.65)

V7 ( - . 8 6 ) V8 - . 6 8 )

D1M25FMR VI ( - .90) V6 ( .93 ) V8 - . 8 6 )
V2 ( 
V7 ( 
V4 ( -

.80)  
• 77) 
.75 )

V10( .77 ) V5 .47)

D1M25SWR VI ( - .91) V6 ( .95) V8 - . 8 4 )
V 2 (
V 7 ( 
V4 ( -

.85 )

.73)

. 7 0

V I 0 (  .76 ) V5 .47 )

D1M25PC V7 ( - .8 2 ) V2 ( .94) V6 .91)
V4 ( .81 ) VI ( - . 7 2 )  

V3 ( .67)
V10 .80)

D1M25ME V4 ( .91 ) V2 ( .95) V6 .91)
V7 ( - .90) VI ( - . 6 8 ) V10 .77)

a S i g n i f i c a n t  loadings i n i t i a l l y  assessed as those having  
a b so lu te  values  o f  ( . 6 0 |  o r  h ig h e r .  I f  t h i s  c r i t e r i o n  
was not met by two v a r ia b le s  w i t h i n  a f a c t o r ,  the two 
h ig h e s t  loadings regard less  o f  t h e i r  va lues were s e le c ­
te d .
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T a b le  19

a
S i g n i f i c a n t  F a c t o r  Loadings from Data  Group D1M50

Va r im ax  R o ta te d  F a c t o r  M a t r i c e s

Data F i l e Factors

D1Fu 11 V2
V10
VI
V6

.78 )

.7 6 )
- . 6 7 )

.65 )

V4
V7

( .96)  
( - . 8 6 )

V5
V8

.68)
- . 6 8 )

D1M50FMR V2 . 9 0 V7 ( .84) V6 .99)
V3 .88 ) V8 ( .84) V10 .73)
Vi - . 8 5 ) V4 ( - . 6 9 )

D1M50SWR V2 .90 ) V7 ( .81) V6 .98)
VI - . 8 7 ) V8 ( .78) V10 .70)
V 3 .84 ) V4 ( - . 7 5 )

D1M50PC V 2 .97 ) V8 ( - . 8 4 ) V10 .96)
V 3 .86 ) V4 ( .77) V6 .76)
VI - . 7 8 ) V7 ( - . 6 0 )

D1M50ME V7 .90 ) V2 ( .94) V6 .97 )
V4 - . 7 9 ) VI ( - . 8 0 ) V10 .73)
V8 .69 )

S i g n i f i c a n t  loadings  i n i t i a l l y  assessed as those having  
ab so lu te  va lues  o f  | . 6 o [  or h ig h e r .  I f  t h i s  c r i t e r i o n  
was not met by two v a r i a b l e s  w i t h i n  a f a c t o r ,  the two 
highest  load ings  regard less  o f  t h e i r  va lues were s e le c ­
ted .
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T a b le  20

a
S i g n i f i c a n t  F a c t o r  Loadings from Data Group D2M10

V ar im ax  R o ta te d  F a c t o r  M a t r i c e s

D 2Ful1 V5 ( 
V8 (

.73)

.72)
V6
VI

.83)

.58)
V9
V3

.59)

.52)

D2M10FMR V5 ( .72) MS .87) V9 .58)
V8 ( .70 ) VI .59) M 3 .41 )
V10( .60)

D2M10SWR V8 ( .71) MS . 82 ) V9 .65)
V5 ( .69 ) VI .62) M3 . 49 )
V10( .61)

D2M10PC V8 ( .70) MS .90 ) V9 .49)
V5 ( .69 ) VI .56) M3 .41 )

D2M10ME MS ( .72) MS .86) V9 .59 )
MS ( . 66 ) VI .59) V3 .42 )
V10 ( .61)

S i g n i f i c a n t  loadings i n i t i a l l y  assessed as those having  
•absolute  va lues  o f  | .6o |  or h ig h e r .  I f  t h i s  c r i t e r i o n  
was no t  met by two v a r i a b l e s  w i t h i n  a f a c t o r ,  the two 
h ig h e s t  loadings regard less  o f  t h e i r  va lues  were s e le c ­
ted .



T a b l e  21

a
S i g n i f i c a n t  F a c t o r  Loadings from Data  Group D2M25

Va r im ax  R o ta te d  F a c t o r  M a t r i c e s

D2Fu11 V5 .73) V6 .83) V9 .59)
V8 • 72) VI .58) V3 .52)

D2M25FMR V5 .79) V6 .89) V9 .59)
V8 .71) VI .65) V4 .31)

D2M25SWR V5 .76) V6 .88) V9 .54)
V8 .72) VI .66) V3 .32)

D2M25PC V8 .66) V6 .87) V4 .64)
V9 - . 5 8 ) VI .67) V5 .58)

D2M25ME V8 .73) V6 .86) V9 .59)
V 5 .65) VI .66) V3 .32)

a S i g n i f i c a n t  loadings i n i t i a l l y  assessed as those having  
a b s o lu te  values o f  | . 6 0 |  o r  h ig h e r .  I f  t h i s  c r i t e r i o n  
was not met by two v a r i a b l e s  w i t h i n  a f a c t o r ,  the two 
h ig h e s t  loadings regard less  o f  t h e i r  va lues  were s e l e c ­
t e d .
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T a b l e  22

a
S i g n i f i c a n t  F a c t o r  Loadings  from Data Group D2M50

Var im ax  R o t a t e d  F a c t o r  M a t r i c e s

Data F i l e
Factors

D2Ful1 V5 .73) V6 ( .83) vg ( • 59)
V8 .72) VI ( .58) V3 ( .52 )

D2M50FMR V6 .85) V8 ( .73) V4 ( .67)
VI .78 ) V5 ( .59) V5 ( .58)

D2M50SWR V8 .77) V6 ( .84) V4 ( .67)
V5 .60 ) VI ( .79) V5 ( .53)

D2M50PC V6 .95) V4 ( .86) V8 ( .72)
V7 .67) V5 ( .71 ) V I 0 ( .55)

VI ( .60 )

D2M50ME V6 .92 ) V8 ( .77) V9 ( .37)
VI .76 ) V I 0 ( .58) V3 ( .30)

S i g n i f i c a n t  loadings i n i t i a l l y  assessed as those having  
a b so lu te  va lues  o f  } . 6 o |  o r  h ig h e r .  I f  th is  c r i t e r i o n  
was not met by two v a r i a b l e s  w i t h i n  a f a c t o r ,  the two 
highest  loadings re g ard less  o f  t h e i r  values were s e le c ­
ted .



Chapter V

C o n c l u s i o n s ,  L i m i t a t i o n s ,  and Recommendations

Chapte r  V discusses the conc lus ions ,  l i m i t a t i o n s  and recommen­

d a t io n s  o f  the study.  In summary, two complete data sets w i th o u t  

miss ing  va lues  were f a c t o r  analyzed using the PA2 varimax method.

The r e s u l t a n t  ro ta te d  f a c t o r  m a t r i c e s ,  r e t a in i n g  th ree  s i g n i f i c a n t  

f a c t o r s  each,  were t r e a te d  as the c r i t e r i a .

For each o f  th re e  le v e ls  of  missing data (10%, 25% and 50% 

miss ing  va lues  across o n e - h a l f  o f  the v a r i a b l e s ) ,  missing data  were  

approximated by the fo u r  le a s t -s q u a re s  methods o f  f u l l  m u l t i p l e  

re g r e s s io n ,  s tepwise regress ion ,  Pearson c o r r e l a t i o n ,  and mean sub­

s t i t u t i o n .  F indings in d ic a te d  t h a t  one p a r t i c u l a r  le a s t -s q u a res  

approx im at ion  technique was not always optimum and th a t  the e s t im a t i o n  

methods demonstrated d i f f e r e n t  accurac ies  depending upon p r i m a r i l y  

the amount o f  missing data e v id e n t  and the s p e c i f i c  c h a r a c t e r i s t i c s  

o f  the data  s e t .

Conclusions

Much i n s ig h t  reg ard in g  miss ing data approximation methods f o r  

use in PA2 var imax f a c t o r  a n a l y s is  was gained from t h i s  s tudy.  P er ­

haps o f  p r im ary  importance was the f i n d i n g  t h a t  the var ious  l e a s t -  

squares methods in v e s t ig a te d  produced vary ing  re s u l ts  depending  

l a r g e l y  upon the amount o f  data approximated.  The approximat ion  

methods u t i l i z e d  over  two d i f f e r e n t  data  sets a lso  added an im portant



dimension to the  s tudy ,  in the sense t h a t  the i d e n t i c a l  approxima­

t i o n  methods could be used on id e n t i c a l  percentage  amounts o f  miss ing  

data  f o r  two t o t a l l y  d i f f e r e n t  data groups. From t h i s  design,  

more g e n e r a l i z a b l e  r e s u l t s  were generated.

As mentioned above,  f in d in g s  ind ica te d  t h a t  the ac tu a l  percen­

tage amount o f  m iss ing  data  r e q u i r in g  approximation  was a c r i t i c a l l y  

im portant  v a r i a b l e  in  de te rm in ing  an optimum data e s t im a t io n  method.  

For both data  groups D1 and D2, hypotheses regard ing  the  10% leve l  

o f  miss ing  data  amount were r e ta in e d ,  w h i le  hypotheses r e f e r r i n g  to  

25% and 50% miss ing data  amounts were a l l  r e je c t e d .  From t h i s ,  i t  

was concluded t h a t  a t  the  10% leve l  o f  miss ing d a ta ,  f o r  p robably  

most data  s e t s ,  any o f  the fo u r  lea s t -s q u a res  data approximation  

methods used w i l l  work w e l l ,  y i e l d i n g  s i g n i f i c a n t  c o r r e l a t i o n s  between 

exper im enta l  and c r i t e r i o n  loadings a t  p = .001 .  Given t h i s  conclu ­

s io n ,  the method o f  mean s u b s t i t u t i o n  f o r  small amounts o f  miss ing  

data may be d e s i r a b l e  o n ly  because i t  req u i re s  less computationa l  

t ime to d e r i v e .  In any case,  PA2 varimax f a c t o r  m a tr ic e s  in t h i s  

study seemed r e l a t i v e l y  s ta b le  when on ly  10% missing data  on o n e - h a l f  

the v a r i a b l e s  were approximated.

In the case o f  25% missing data on o n e - h a l f  o f  the v a r i a b l e s ,  

no one p a r t i c u l a r  data  approximation method was c o n s i s t e n t l y  optimum,  

a l though  stepwise regress ion  appeared most d e s i r a b l e  o v e r a l l .

W i t h in  the s m a l le r  data  group D1 (n = 60 c as es ) ,  s tepwise r e ­

g re ss io n ,  w h i l e  y i e l d i n g  a c o r r e l a t i o n  c o e f f i c i e n t  between e x p e r i -
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mental  and c r i t e r i o n  f a c t o r  loadings o f  on ly  + .5 2 8 5 ,  was c o n s id e ra ­

b ly  more accura te  than the o t h e r  e s t im a t io n  methods. The stepwise  

method y ie ld e d  the o n ly  c o r r e l a t i o n  c o e f f i c i e n t  which was s i g n i ­

f i c a n t  a t  p = .001 f o r  t h i s  data group.

In c o n t r a s t ,  a l l  approx im at ion  methods used on the l a r g e r  

(n = 150 cases) data  group D2, w i th  25% miss ing data  on o n e - h a l f  

the v a r i a b l e s ,  y ie ld e d  s i g n i f i c a n t  load ing c o r r e l a t i o n s  a t  p = .001 .  

In o rd e r  o f  accuracy ,  mean s u b s t i t u t i o n ,  stepwise regress ion ,  and 

f u l l  m u l t i p l e  regress ion a l l  produced very  strong and s i m i l a r  

c o r r e l a t i o n  c o e f f i c i e n t s .  I t  was worthy to  note th a t  in th is  

l a r g e r  D2 data group, the v ar ious  methods o f  25% missing data o f  

approximation produced more s t a b le  r e s u l t s ,  i . e .  less d i f f e r e n c e  

between the approximation methods was e v id e n t  as compared to the r e ­

s u l ts  from the s m a l le r  (n = 60) D1 data  group approximations.  Con­

s id e r in g  both data groups s im ula taneous1y , stepwise regression  

y ie ld e d  the most c o n s is te n t  accuracy a t  the 25% missing data l e v e l .

Regarding the f i n a l  and h ig h e st  leve l  o f  missing d a ta ,  50% 

missing values on o n e - h a l f  the v a r i a b l e s ,  data group D1 f a c t o r  

loadings were best approximated by Pearson c o r r e l a t i o n .  This re ­

s u l t a n t  c o r r e l a t i o n  was s i g n i f i c a n t  a t  p = .001 and was, by a 

s u b s t a n t ia l  margin,  much s t ro n g e r  than any o th e r  c o r r e l a t i o n  y ie ld e d  

by the remaining three  e s t im a t io n  methods, inc lud ing  stepwise  

regress ion.

In c o n t r a s t ,  the more expected r e s u l t  o f  stepwise regression
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y i e l d i n g  g r e a t e s t  accuracy was found to be the case w i t h i n  data  

group D2. Here,  the s tepwise  regress ion  method o f  approximat ion  

did  v ery  w e l l ,  y i e l d i n g  the o n ly  s i g n i f i c a n t  c o r r e l a t i o n  a t  p = .0 0 1 .

Regarding the unhypothesized f in d in g s ,  i t  was e v id e n t  t h a t  the  

v a r i a b l e  composi t ion  o f  f a c t o r s  remained r e l a t i v e l y  s t a b le ,  a l though  

f a c t o r  e x t r a c t i o n  o r d e r  tended to vary  when l a r g e r  amounts o f  data  

were m iss in g .  Of s i g n i f i c a n t  importance was the a n a ly s is  o f  the  

D1 (n = 60) r e s u l t s  as compared to  the D2 (n = 150) r e s u l t s .

I t  was e v i d e n t  t h a t  as the cases to v a r i a b l e s  r a t i o  increased ,  

the f a c t o r s  demonstrated a d d i t i o n a l  s t a b i l i t y ,  de sp i te  miss ing v a lu e  

amounts.  Thus, the D2 fa c to rs  appeared somewhat more s t a b le  in terms 

o f  v a r i a b l e  composi t ion  and f a c t o r  e x t r a c t i o n  o r d e r ,  as compared to 

the D1 m a t r i c e s .  T h is  may a s s i s t  in e x p l a i n in g  the ra th e r  unusual  

f i n d in g s  ( p a r t i a l l y  due to d i f f e r e n c e s  in f a c t o r  e x t r a c t i o n  o rd e r )  

found in D1M25 and D1M50 f a c t o r  m atr ices  discussed in hypotheses

H( 0 ) 2  and H ( 0 ) 3 ’

The f o l l o w i n g  g u id e l in e s  regard ing  data approximation s t r a t e ­

g ies  are  presented as a r e s u l t  of  the two data groups s tud ied  in 

t h i s  i n v e s t i g a t i o n .  The g u id e l in e s  should on ly  be ap p l ied  to PA2 

var imax f a c t o r  a n a ly s is  research s i t u a t i o n s  in which the r a t i o  o f  

cases to f a c t o r s  is roughly between 20 to 1 (20 :1 )  through 50 to 1 

(5 0 : 1) ,  and the v a r i a b l e  to f a c t o r  r a t i o  is roughly 3 .3 3  to 1

( 3 . 3 3 : 1 ) .
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In hopes o f  a s s i s t i n g  in the s t r u c t u r i n g  o f  much needed f u t u r e  

hypotheses,  the f o l lo w in g  p o in ts  a re  c a u t io u s ly  presented:

1. I f  da ta  e x i s t  w i t h  a magnitude o f  roughly 10% miss ing  

values  on o n e - h a l f  the v a r i a b l e s ,  the data approximation method o f  

mean s u b s t i t u t i o n  w i l l  y i e l d  s c i e n t i f i c a l l y  accura te  r e s u l t s  w i t h ­

out s u b s t a n t i a l  t im e ,  l a b o r ,  o r  cost s a c r i f i c e s .  Other le a s t -s q u a r e s  

approx im at ion  methods w i l l  perform admirably  and may be u t i l i z e d ,

but the  added computational  time and cost  required  f o r  t h e i r  imple­

menta t ion  appears unnecessary.

2.  I f  da ta  e x i s t  w i th  a magnitude o f  roughly 25% miss ing  

values  on o n e - h a l f  the v a r i a b l e s ,  the optimum data approx :mation  

method becomes somewhat u n c le a r .  Nonetheless,  u s u a l ly  the most 

c o n s i s t e n t l y  a c c u ra te  r e s u l t s  are y ie ld e d  by stepwise regress ion  

data a p p ro x im a t io n s ,  so t h i s  method is recommended.

3 .  I f  data  e x i s t  w i th  a magnitude o f  roughly 50% miss ing  

values  on o n e - h a l f  the v a r i a b l e s ,  the optimum data approximat ion  

method appears to depend upon the number o f  cases a n d /o r  the  

s p e c i f i c  c h a r a c t e r i s t i c s  o f  the d a ta .  In the c u r re n t  study,  f o r  

case to f a c t o r  r a t i o s  o f  roughly 10:1 ,  Pearson c o r r e l a t i o n  a p p r o x i ­

mation appeared to work a d m ira b ly ,  w h i le  f o r  case to f a c t o r  r a t i o s  

o f  roughly  5 0 : 1 ,  s tepwise  regress ion  appeared optimum. Nonethe­

les s ,  w i t h  such la rge  q u a n t i t i e s  o f  miss ing data  as t h i s ,  the r e ­

searcher  should e x e r c is e  cau t io n  and perhaps e xp lo re  a l l  o f  the  

fo u r  l e a s t - s q u a r e s  approx im at ion  methods f o r  the data set  under
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I n v e s t i g a t i o n .  In such cases,  the i n t e r p r e t a t i o n  o f  the r e s u l t i n g  

f a c t o r  loadings becomes a c r i t i c a l  issue and extreme caut ion  should 

be exe rc ise d  by the resea rcher  in e v a l u a t i n g  the f o u r  r e s u l t i n g  

f a c t o r  m a t r ic e s .

Lim? t a t i o n s

The conclusions  o f  t h i s  study were l i m i t e d  in a number o f  

important  aspects .  F i r s t ,  research in the area  o f  miss ing data  

approximat ion  in f a c t o r  a n a ly s is  is in i t s  p r i m i t i v e  stages.  Con­

se q u e n t ly ,  the conclus ions  o f  t h i s  study can on ly  s a f e l y  p e r t a in  

to  data  sets having s i m i l a r  o v e r a l l  s t a t i s t i c a l  c h a r a c t e r i s t i c s  to 

those descr ibed in the c u r r e n t  work. (See Appendices C and D . )

A ls o ,  c r u c i a l l y  important  to cons ider  a re  the var ious  r a t io s  

o f  cases to f a c t o r s  and v a r ia b le s  to f a c t o r s  when g e n e r a l i z in g  th is  

s tu d y 's  conclusions to o th e r  d a ta .  Conclusions from t h i s  study  

should not be g e n e r a l i z e d  to f a c t o r  ana lyses d is p la y in g  s u b s t a n t i a l l y  

d i f f e r e n t  r a t i o s  than those described e a r l  i e r .

A f i n a l  c r i t i c a l  l i m i t a t i o n  is w i t h  regard to the type o f  f a c ­

t o r  a n a ly s is  performed and accompanying r o t a t i o n a l  method used.

This study concerned i t s e l f  s t r i c t l y  w i t h  a t r a d i t i o n a l  PA2 f a c t o r  

a n a ly s is  method using varimax r o t a t i o n .  The conclusions o f  the  

study should not be extended to any o t h e r  f a c t o r  a n a l y t i c  methods 

o r  r o t a t i o n s ,  except  perhaps as hypotheses.

Recommenda t  i ons

In r e i t e r a t i n g  an e a r l i e r  p o i n t ,  the study o f  missing data
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approx im at ion  techniques  f o r  use in m u l t i v a r i a t e  s t a t i s t i c s  in 

g e n e r a l ,  and f a c t o r  a n a ly s is  in p a r t i c u l a r ,  is in i t s  very  e a r l y  

s ta g e .  Much more research is needed in the a r e a ,  and, w i th  p a r t i c u l a r  

a t t e n t i o n  to f a c t o r  a n a l y s is ,  s tud ies  invo lv ing  var ious  data  sets  o f  

v a r ie d  s iz e s  and s t a t i s t i c a l  c h a r a c t e r i s t i c s  a re  s t ro n g ly  recommended.

In a d d i t i o n ,  more research is needed regarding the v a r io u s  types  

o f  f a c t o r  a n a l y t i c  methods and r o t a t io n s  and t h e i r  p o s s ib le  i n t e r ­

a c t io n s  w i t h  approx im at ion  techniques.

The method o f  d e te rm in ing  data approximation accuracy is s t i l l  

open to  f u r t h e r  s tudy .  Perhaps methods o th e r  than,  o r  in a d d i t i o n  

to ,  the l i n e a r  c o r r e l a t i o n s  between exper imental  and c r i t e r i o n  

loadings on s i g n i f i c a n t  f a c t o r s  should be f u r t h e r  in v e s t ig a t e d .

L a s t l y ,  f u r t h e r  s tud ies  can in v e s t ig a t e  n o n - le a s t -s q u a re s  data  

approx im at ion  techniques to ga in  g r e a t e r  in s ig h t  in to  the e n t i r e  

process o f  e s t im a t i n g  miss ing v a lu e s .

Via these recommended channels o f  fu t u r e  research,  more a c c u r ­

a te  and g e n e r a l i z a b l e  procedural  g u id e l in e s  may be developed f o r  

missing data  approx im at ion  in f a c t o r  a n a l y s is .  This study has 

•provided a necessary  step toward the u l t i m a t e  a t ta in m e n t  o f  t h a t  

g o a l .
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Glossary

B i v a r i a t e  C o r r e l a t i o n  (Pearson C o r r e l a t i o n )  -  measure o f  l i n e a r  

a s s o c ia t io n  between two v a r i a b l e s .

Communality -  measure o f  common v a r ia n c e  between f a c t o r s  on any 

given v a r i a b l e .

C o r r e l a t i o n  C o e f f i c i e n t  -  a s t a t i s t i c a l  measure o f  a s s o c ia t io n  

between two o r  more v a r i a b l e s .

C o r r e l a t i o n  M a t r i x  -  a t a b u l a r  a r r a y  o f  rows and columns comprised 

o f  c o r r e l a t i o n  c o e f f i c i e n t s  between a given number o f  v a r i a b l e s

Degrees o f  Freedom -  amount o f  an e n t i t y  f r e e  to v a ry .  In B i ­

v a r i a t e  C o r r e l a t i o n ,  number o f  v a r i a b l e s  w i t h  p a i red  data  

minus two.

Eigenvalues (L a te n t  Roots) -  sum o f  squared loadings on a v a r i a ­

ble  w i t h i n  a f a c t o r  m a t r i x .

Factors  -  u n d e r ly in g  s t a t i s t i c a l  co n st ru c ts  f o r  a set  o f  v a r i a b l e s

Fa ctor  A n a lys is  -  M u l t i v a r i a t e  s t a t i s t i c a l  technique g e n e r a l l y  

used to reduce a number o f  v a r i a b l e s  in to  a s m a l le r  number o f  

co n s t ru c ts  o r  f a c t o r s .

F a c tor  Loading -  a c o r r e l a t i o n  c o e f f i c i e n t  between a v a r i a b l e  

and a f a c t o r .

Fa c to r  M a t r i x  -  a t a b u l a r  a r r a y  o f  rows and columns comprised o f  

f a c t o r  lo ad ings .



K a i s e r ' s  C r i t e r i o n  -  a c r i t e r i o n  f o r  f a c t o r  e x t r a c t i o n  which

deems s i g n i f i c a n t  fa c t o r s  f o r  e x t r a c t i o n  i f  the f a c t o r  e ig e n ­

v a lu e  is 1 .0  o r  g r e a t e r .

K u r to s is  -  the peakedness or  f l a t n e s s  o f  a frequency d i s t r i b u t i o n
t

c u rve .

Least -Squares  -  methods o f  a n a ly s is  regarding the sum o f  squared 

l i n e a r  d is tan c e s  between v a r i a b l e s .

Mean -  sum o f  values d iv id e d  by number o f  va lues;  average .

Median -  p o in t  a t  which o n e - h a l f  o f  va lues  are  above and o n e - h a l f  

o f  va lues  a r e  below in a frequency d i s t r i b u t i o n .

M iss ing Data -  in t h i s  s tudy,  data which was purposely  and ran­

domly removed from an e x i s t i n g  f u l l  data  f i l e .

Mode -  v a l u e ( s )  o c c u r r in g  most o f t e n -  in a frequency d i s t r i b u t i o n .

M u l t i v a r i a t e  Ana lys is  -  s t a t i s t i c a l  a n a ly s is  o f  m u l t i p l e  measures 

o r  v a r i a b l e s .

Orthogonal R o ta t io n  -  f a c t o r  r o t a t io n s  o f  ax is  w i th  9 0°  ang les  

between such a x i s .

Pearson Product Moment C o r r e l a t io n  -  (see B i v a r i a t e  C o r r e l a t i o n )

Quart imax R o t a t io n  -  a method o f  f a c t o r  r o t a t i o n  which g e n e r a l l y  

s i m p l i f i e s  v a r i a b l e s  in a f a c t o r  m a t r i x .

Regression A n a ly s is  -  study o f  the r e l a t i o n s h i p s  between v a r i a ­

b les  in terms o f  one v a r i a b l e ' s  regress ion  o r  e xp la in ed  

v a r ia n c e  due to a n o th e r  v a r i a b l e .

R e l i a b i l i t y  -  the cons is tenc y  w i th  which an ins trument measures 

w hateve r  i t  measures.



96

R o t a t i o n  -  a process o f  tu rn ing  a x is  to se lec ted  p o s i t i o n s  in

f a c t o r  ana lys  is .

Scree Test  -  a method developed by C a t t e l l  used to c o n t r a c t  f a c ­

to r s  in f a c t o r  a n a l y s is .

Skewness -  measure o f  the symmetry o f  a frequency d i s t r i b u t i o n .

Standard E r r o r  o f  Mean -  a measure o f  e r r o r  o r  confidence  a s s o c i a ­

ted w i th  a mean from a d i s t r i b u t i o n .

Standard D e v ia t io n  - a measure o f  d is p e rs io n  about the mean in a 

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

V a l i d i t y  -  the accuracy  w i th  which an instrument measures what i t

is supposed to measure.

V a r i a b l e  -  an e n t i t y  upon which data  may be c o l l e c t e d ,  e . g .  age,

race ,  t e s t  scores,  e t c .

V a r ia n c e  -  the t h e o r e t i c a l  measure o f  data d is p e rs io n  in s t a t i s ­

t i c s .

Varimax R o ta t io n  -  a method o f  f a c t o r  r o t a t i o n  which g e n e r a l l y  

s i m p l i f i e s  fa c t o r s  in a f a c t o r  m a t r i x .

For a d d i t i o n a l  e xp la n a t io n s  see:

Rummel (1970)

Ch i ld  (1970)

Bennett  and Bowers (1976)
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In fo rm at ion  Related to  Instruments

Data Group Dl

In s t ru m en ta t io n  used to generate  data  f o r  Dl da ta  f i l e s  was 

prepared by the a u thor  f o r  use in a t t i t u d i n a l  assessment o f  a 

f o s t e r  care  program a t  a M e t r o p o l i t a n  D e t r o i t  area guidance c l i n i c

The instrument was i n i t i a l l y  c rea ted  v ia  p ro fe s s io n a l  group 

c r i t e r i o n  and possessed content  v a l i d i t y .  Construct  v a l i d i t y ,  de 

termined by a f a c t o r  a n a l y t i c  techn ique,  e s t a b l i s h e d  the under­

l y i n g  psycho log ica l  constructs  o f  the i tems. A t e s t - r e t e s t  

r e l i a b i l i t y  o f  .90 was measured over  50 s u b je c ts .

The instrument was se l f -enum era te d  v o l u n t a r i l y  and c o n f id e n ­

t i a l l y  by a d u l t  p a r t i c i p a n t s  ( f o s t e r  paren ts )  p a r ta k in g  in the  

cl i n i c 1s program.

The SEEKER computer program, a v a i l a b l e  from the Macomb I n t e r ­

media te  School D i s t r i c t ,  Mount Clemens, Mich igan ,  in d ica ted  a 

read ing  d i f f i c u l t y  o f  7 .7  grade leve l  e q u i v a l e n t .

Ten v a r i a b l e s ,  s e lec ted  from th is  ins trument ,  were se lec ted  

randomly to form the data  group Dl f o r  the c u r r e n t  s tudy .  Sample 

s iz e  was 60.  A l l  items were answerable by means o f  a n i n e - p o i n t ,  

L i k e r t - t y p e  s ca le .

Data Group D2

In s t ru m e n ta t io n  used to generate  data  f o r  D2 data  f i l e s  was



developed by the N a t io n a l  Opinion Research Center  (NORC), Chicago,  

I l l i n o i s .  The in s t ru m e n ta t io n  was developed f o r  socia l  survey use 

across the United S ta tes  dur ing  1975- No v a l i d i t y  or  r e l i a b i l i t y  

measures are  r e p o r te d ,  but the instrument has been e va lu a ted  con­

t in u o u s ly  s ince NORC1s e a r l y  in t ro d u c t io n  o f  the y e a r l y  surveys .  A 

s e le c te d  group o f  10 continuous  data v a r i a b l e s  were s e le c te d  f o r  

use in th is  s tudy.  Sample s i z e  f o r  use in t h i s  study was 150, o r  

roughly 10% o f  the o r i g i n a l  NORC sample o f  1,^91 respondents.  The 

random sampling was computer generated by the S t a t i s t i c a l  Package 

f o r  the Social  Sciences (SPSS), Vers ion 7 .0 .



Appendix C 

D i s t r i b u t i o n a l  C h a r a c t e r i s t i c s  

o f  Data Group D l , 

Complete Data F i l e



99

FILE - D1 - CHEATED 01-05-78

71

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 31 51.7 51.7 51 .7

2. 8 13.3 13. 3 65.0

3. 12 20.0 20.0 85.0

4. 4 6.7 6. 7 91,7

5. 2 3 .3 3 .3 95. 0

7. 1 1.7 1.7 96. 7

8. 1 1.7 1 .7 98. 3

9. 1 1.7 1.7 100.0

TOTAL 60 100.0 100.0

STD ERR 0.22 8 MEDIAE 1.46 8
STD DEV 1.767 VARIANCE 3.122
SKEENESS 2.005 RANGE 8.000
MAXIMUM 9.000

MEAN 2.217
MODE 1.000
KURTOSTS 4.528
MINIMUM 1.000

VALID CASES 60 MISSING CASES C



100

MEAN
MODE
KURTCSIS
MINIMUM

VALII CASES

FILE - D1 - CHEATED 01-05-78

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

2. 2 3.3 3. 3 3. 3

3. 1 1 .7 1 .7 5. 0

4 . 1 1 .7 1 .7 6 .7

5. 5 8.3 8 .3 15. 0

6. 5 8.3 8. 3 23. 3

7. 9 15.0 15 .0 38.3

8. 11 18.3 18.3 56 .7

9. 26 43.3 43 .3 100. 0

TOTAL 60 100.0 100.0

7.517
9.000  
1.420
2.000

STD ERR 
STD DEV 
SKEWNESS 
MAXIMUM

0.237
1.836

-1 .3 6 9
9.000

MEDIAN
VARIANCE
RANGE

8.136
3.373
7.000

60 MISSING CASES
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HEM
MODE
KURTOSIS
MINIHUM

P I L E -  D1 -  CHEATED 01-05-78

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

3. 1 1.7 1.7 1. 7

5. 1 1.7 1.7 3 .3

6. 2 3.3 3. 3 6 .7

7. 4 6.7 6.7 13.3

8. 13 21.7 21.7 35. 0

9. 39 65.0 65.0 100. 0

OTAL 60 100.0 100.0

8.383 STD ERE 0.147 MEDIAN 8.731
9.000 STD DEV 1.136 VAEIANCE 1.291
8.725 SKEWNESS -2 .6 7 7  RANGE 6.000
3.000 MAXIMUM 9.000

VALID CASES 60 MISSING CASES 0
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M E M
MODE
KURTOSIS
m in im u m '

FILE -  D1 -  CREATED 01-05-78

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 34 56.7 56.7 56.7

2. 10 16.7 16.7 73.3

3. 5 8.3 8.3 81.7

4. 4 6.7 6 .7 88.3

5. 6 10.0 10.0 98. 3

9. 1 1.7 1 .7 100.0

TOTAL 60 100.0 100.0

2.067  
1 .0 00  
4. 346 
1. 000

STD ERE 
STD DEV 
SKEWNESS 
MAXIMUM

0.211
1.635
1.911
9.000

MEDIAN
VARIANCE
RANGE

1 .382 
2.67 3 
8 .0 00

VALID CASES 60 MISSING CASES C



103

HE AN 
HODE
KURTOS IS 
HINIHUM

FILE -  D1 -  CHEATED 01-05-78

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 34 56.7 56.7 56. 7

2. 16 26.7 26.7 83.3

3. 8 13.3 13. 3 96. 7

4. 1 1.7 1.7 98. 3

5. 1 1.7 1.7 100.0

TOTAL 60 100.0 100.0

1.650 STD ERF 0.116 MEDIAN 1.382
1.000 STD DEV 0.899 VARIANCE 0.808
2.288 SKEWNESS 1.488 RANGE 4.00C
1.000 MAXIMUM 5.000

VALID CASES 60 MISSING CASES 0



104

FILE -  D1 -  CREATED 01-05-78

V6

RELATIVE ADJUSTED CUM
ABSOLUTE FREQ FREQ FREQ

CODE FREQ (PCT) (PCT) (PCT)

1. 11 18.3 18.3 18.3

2. 7 11.7 11.7 30.0

3. 7 11 .7 11.7 41 .7

4. 8 13.3 13. 3 55.0

5. 10 16.7 16.7 71 .7

6 . 4 6.7 6 .7 78. 3

7. 4 6.7 6 .7 85.0

8. 4 6.7 6 .7 91. 7

9. 5 8.3 8 .3 100.0

TOTAL 60 100.0 100.0

MEAN 4.283 STD ERR 0.328 MEDIAN 4.125
MODE 1.000 STD DEV 2.538 VARIANCE 6.444
KURTCSIS -0 .9 0 8 SKEWNESS 0.371 RANGE 8.000
MINIMUM 1.000 MA XIHUM 9.000

VALID CASES 60 MISSING CASES 0
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FILE - D1

V7

MEAN
MODE
KURTOSIS 
MINIMUM

7.583
9.000  
2.036
1.000

—

D1 -  CREATED I01-05-78

RELATIVE ADJUSTED CUM
ABSOLUTE FREQ FREQ FREQ

CODE FREQ (PCT) (PCT) (PCT)

1. 1 1 .7 1 .7 1 .7

3. 1 1 .7 1 .7 3. 3

4. 2 3.3 3 .3 6 .7

5. 5 8.3 8 .3 15.0

6. 4 6.7 6 .7 21.7

7. 10 16.7 16.7 38. 3

8. 9 15.0 15.0 53.3

9. 28 46.7 46.7 100.0

TOTAL 60 100.0 100.0

STD ERR 0.234 MEDIAN 8. 278
STD DEV 1.816 VARIANCE 3.29 8
SKEWNESS -1 .4 5 6 RANGE 8.000
MAXIMUM 9.000

VALID CASES 60 MISSING CASES 0
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01-0 5-78

V8

MEAN
MODE
KURTOSIS 
MINI MUM

-  CREATED 01-05-78

RELATIVE ADJUSTED CUM
ABSOLUTE FREQ FREQ FREQ

CODE FREQ (PCT) (PCT) (PCT)

1. 1 1.7 1.7 1 .7

5. 1 1 .7 1 .7 3. 3

6. 3 5.0 5 .0 8. 3

7. 16 26.7 26.7 35.0

8. 10 16.7 16.7 51 .7

9. 29 48.3 48. 3 100.0

TOTAL 60 100.0 100.0

7.950 STD ERR 0.180 MEDIAN 8.400
9.000 STD DEV 1.395 VARIANCE 1 .947
9.223 SKEWNESS - 2 .3 4 8  RANGE 8.000
1.000 MAXIMUM 9.000

VALID CASES 60 MISSING CASES 0
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MEAN
MODE
KURTOSIS
MINIMUM

FILE -  D1 -  CHEATED 01-0 5-78

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 15 25.0 25.0 25.0

2. 13 21.7 21.7 46.7

3. 12 20.0 20.0 66 .7

4. 4 6.7 6 .7 73. 3

5 . 7 11.7 11.7 85. 0

6. 3 5.0 5.0 90.0

7 . 2 3.3 3. 3 93. 3

8. 2 3.3 3. 3 96.7

9. 2 3.3 3. 3 1 00.0

TOTAL 60 100.0 100.0

3. 233 
1.000  
0. 351 
1 .000

STD ERH 
STD DEV 
SKEWNESS 
MAXIMUM

0.282  
2.1 89 
1.035  
9.000

MEDIAN
VARIANCE
RANGE

2.667
4.792
8 .000

V A L U  CASES 60 MISSING CASES C
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V10

BEAU
MODE
KURTOSIS 
MI NI MUM

FILE -  D1 -  CHEATED 01-05-78

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(ECT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 7 11.7 11.7 11.7

2. 8 13.3 13.3 25.0

3. 7 11.7 11.7 36. 7

4. 8 13.3 13.3 50.0

5. 9 15.0 15.0 65.0

6. 2 3.3 3 .3 68.3

7. 7 11.7 11.7 80.0

8. 1 1.7 1 .7 81.7

9. 11 18.3 18. 3 100.0

TOTAL 60 100.0 100.0

4 .817  STD EHH 0.350 MEDIAN 4.500
9.000 STD DEV 2.709 VARIANCE 7.339

- 1 .1 7 2  SKEWNESS 0.264 RANGE 8.000
1.000 MAXIMUM 9.000

VALID CASES 60 MISSING CASES C
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D i s t r i b u t i o n a l  C h a r a c t e r i s t i c s  

o f  Data Group D2, 

Complete Data F i l e



FILE - NORC75 -CHEATED 01-0 5-78 109

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

16. 1 0.7 0 .7 0.7

17. 6 4.0 4 .0 4 .7

19. 2 1.3 1 .3 6.0

20. 1 0 .7 0 .7 6.7

22. 1 0.7 0. 7 7.3

25. 1 0 .7 0 .7 8. 0

26. 10 6 .7 6 .7 14.7

27. 4 2.7 2 .7 17. 3

28. 1 0.7 0 .7 18. 0

29. 2 1.3 1. 3 19. 3

30. 1 0 .7 0 .7 20. 0

31 . 2 1.3 1. 3 21. 3

32. 10 6 .7 6 .7 28. 0

33. 5 3 .3 3. 3 31. 3

34. 2 1.3 1.3 32.7

35. 4 2.7 2.7 35. 3

36. 3 2.0 2 .0 37. 3

37. 4 2.7 2. 7 40.0

39. 1 0 .7 0 .7 40.7

40. 5 3 .3 3. 3 44. 0

41. 35 23.3 23. 3 67. 3

42. 1 0 .7 0 .7 68. 0

43. 1 0.7 0 .7 68.7



FILE - N0RC75 - CHEATED 01-0 5-78 n o

MEAN 40.193
MODE 41.000
KUHTCSIS 1.369
MINIMOM 16.000

VALir CASES 150

44. 3

45. 5

46. 1

47. 1

48. 7

50. 13

54. 1

57. 2

60. 4

62. 3

63. 1

71. 3

82. 3

TOTAL 150

STD ERR 1.045
STD DEV 12.845
SKEWNESS 0 .735
MAXIMUM 82.000

MISSING CASES 0

to . o 2 .0 70.7

3.3 3 .3 74.0

0 .7 0 .7 74.7

0 .7 0 .7 75.3

4.7 4 .7 80.0

8.7 8.7 88.7

0 .7 0 .7 89.3

1 .3 1 .3 90.7

2.7 2 .7 93.3

2.0 2.0 95. 3

0.7 0 .7 96. 0

2.0 2.0 98.0

2.0

100.0

2.0

100.0

100.0

MEDIAN 40.757
VARIANCE 165.002
RANGE 66.000



MEAN
MODE
KURTOSIS
MINIMUM

VALID CASES

FILE - N0HC75 - CREATE! 01-05-78 111

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FBEQ
(PCT)

CUM
FREQ
(PCT)

0. 8 5.3 5. 3 5. 3

1. 26 17.3 17.3 22.7

2. 22 14.7 14.7 37. 3

3. 25 16.7 16.7 54. C

4. 14 9.3 9. 3 63. 3

5. 13 8.7 8.7 72.0

6. 10 6.7 6 .7 78.7

7. 11 7.3 7 .3 86. 0

8. 1 0.7 0 .7 86.7

9. 7 4.7 4.7 91.3

10. 4 2.7 2.7 94.0

11. 3 2.0 2.0 96. 0

13. 3 2.0 2.0 98.0

15. 1 0.7 0 .7 98.7

16. 1 0.7 0 .7 99. 3

18. 1 0.7 0 .7 100.0

TOTAL 150 100.0 100.0

4.233 STD EBB 0.284 MEDIAN 3.260
1.000 STD DEV 3 .480  VARIANCE 12.113
2.060 SKEWNESS 1.377 RANGE 18.000
0.0  MAXIMUM 18.000

150 MISSING CASES C



MEAN
MODE
KURTOSIS 
MI NI MU M

FILE - N0RC75 - CHEATED 01-05-78 112

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCI)

16. 6 4.0 4.0 4.0

17. 9 6.0 6 .0 10.0

18. 11 7 .3 7 .3 17.3

19. 13 8.7 8.7 26.0

20. 22 14.7 14.7 40.7

21. 21 14.0 14.0 54. 7

22. 14 9.3 9 .3 64. 0

23. 18 12.0 12.0 76.0

24. 13 8 .7 8. 7 84.7

25. 9 6 .0 6 .0 90. 7

26. 1 C .7 0 .7 91.3

27. 3 2.0 2.0 93. 3

28. 1 0.7 0 .7 94. 0

29. 3 2.0 2.0 96.0

30. 2 1.3 1.3 97. 3

32. 2 1.3 1. 3 98. 7

37. 1 0.7 0 .7 99. 3

38. 1 0 .7 0 .7 100. 0

TOTAL 150 100.0 100.0

21.700 STD ERR 0.304  MEDIAN 21.167
20.000 STD DEV 3.721 VARIANCE 13.849

3.691 SKEWNESS 1.416 RANGE 22.000
16.000 MAXIMUM 38.000

VALID CASES 150 MISSING CASES 0



FILE - NORC75 CREATED 01-05-78 113

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

12. 1 0 .7 0 .7 0.7

15. 1 0 .7 0 .7 1.3

18. 3 2.0 2.0 3. 3

19. 2 1.3 1 .3 4.7

20. 8 5.3 5 .3 10.0

23. 2 1.3 1.3 11.3

25. 5 3.3 3. 3 14.7

26. 2 1.3 1 .3 16. C

27. 2 1.3 1.3 17. 3

28. 2 1.3 1 .3 18.7

29. 2 1.3 1. 3 20.0

30. 1 0.7 0 .7 20.7

31 . 4 2.7 2 .7 23. 3

32. 2 1.3 1 .3 24.7

33. 3 2.0 2.0 26.7

3U. 4 2.7 2 .7 29.3

35. 2 1.3 1. 3 30.7

36. 17 11.3 11.3 42. 0

37. 3 2.0 2.0 44. 0

38. 1 0.7 0 .7 44.7

39. 6 4.0 4.0 48.7

40. 10 6.7 6 .7 55.3

41 . 1 0 .7 0 .7 56.0



FILE - N0RC75 - CREATED 01-0 5-78

HEAR
MODE
KURTOSIS- 
MI HI HUM

42. 3 2.0 to . o 58.0

43. 7 4.7 4 .7 62.7

45. 5 3.3 3. 3 66. 0

46. 10 6.7 6.7 72.7

47. 7 4.7 4.7 77.3

48. 3 2.0 2.0 79. 3

50. 11 7.3 7. 3 86.7

51 . 4 2.7 2 .7 89. 3

60. 4 2.7 2 .7 92.0

61 . 4 2.7 2.7 94. 7

63. 2 1.3 1.3 96. 0

67. 1 0.7 0 .7 96. 7

69. 2 1.3 1.3 98.0

nI 00 . 3 2.0 2.0 100.0

TOTAL 150 100.0 100.0

40.113 STD ERR 1.057 MEDIAN 39.700
36.000 STD DEV 12.940 VARIANCE 167.456

0.525 SKEWNESS 0.434 RANGE 66.000
12.000 MAXIMUM 78.000

VALID CASES 150 MISSING CASES 0



HE AN 
MODE 
KURTOSIS 
MINIMUM

FILE - NORC75 - CREATED 01-05-78 115

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

5. 1 0 .7 0 .7 0 .7

7. 2 1.3 1.3 2.0

8. 11 7.3 7. 3 9. 3

9. 8 5.3 5. 3 14.7

10. 6 4.0 4.0 18.7

11. 16 10.7 10.7 29.3

12. 55 36.7 36.7 66 .0

13. 5 3.3 3.3 69.3

14. 14 9 .3 9. 3 78. 7

15. 7 4.7 4 .7 83.3

16. 13 8.7 8.7 92.0

17. 4 2.7 2.7 94.7

18. 4 2.7 2.7 97. 3

20. 4 2.7 2.7 100.0

TOTAL 150 100.0 100.0

12. 1*60 STD ERR 0.23C MEDIAN 12.064
12.000 STD DEV 2.823 VARIANCE 7.968

0.U03 SKEWNESS 0.399 RANGE 15.00C
5.000 MAXIMUM 20.000

VALID CASES 150 MISSING CASES 0



HE AN 
MODE
KURTOSIS 
MINI HUH

VALID CASES

FILE -N ORC75 - CREATED 01-05-78 116

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 5 3 .3 3.3 3 .3

2. 4 2.7 2.7 6.0

3. 5 3.3 3 .3 9.3

4 . 9 6 .0 6.0 15. 3

5. 9 6 .0 6.0 21.3

6. 12 8.0 8.0 29. 3

7. 6 4.0 4.0 33. 3

8. 35 23.3 23. 3 56.7

9. 6 4.0 4.0 60.7

10. 14 9.3 9. 3 70.0

11. 4 2.7 2.7 72.7

12. 26 17.3 17. 3 90.0

13. 3 2.0 2.0 92. 0

14. 2 1.3 1.3 93. 3

16. 3 2.0 2.0 95. 3

17. 3 2.0 2.0 97. 3

18. 1 C .7 0.7 98. 0

20. 3 2.0 2.0 100.0

TOTAL 150 100.0 100.0

8.647 STD ERR 0.325 MEDIAN 8.214
8.000 STD DEV 3.978 VARIANCE 15.827
0.382 SKEWNESS 0 .417  RANGE 19.000
1.000 MAXIMDH 20.000

150 MISSING CASES 0



FILE - N0RC75 - CREATED 01-0 5-78 117

77

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

1. 3 2.0 2.0 2 .0

3. 5 3.3 3. 3 5. 3

4. 3 2.0 2 .0 7 .3

5. 7 4.7 4.7 12.0

6. 6 4.0 4.0 16.0

7. 9 6.0 6 .0 22.0

8. 35 23.3 23.3 45.3

9. 6 4.0 4.0 49. 3

10. 11 7.3 7 .3 56.7

11 . 9 6.0 6 .0 62 .7

12. 40 26.7 26.7 89.3

13. 3 2.0 2.0 91. 3

14. 4 2.7 2.7 94.0

16. 7 4.7 4 .7 98. 7

18. 1 0.7 0.7 99. 3

19. 1 0.7 0 .7 100.0

TOTAL 150 100.0 100.0

HEAR
MODE
KURTOSIS
MINIMUM

9.540
12.000

0.154
1.000

STD ERR 
STD DE7 
SKE NNESS 
MAXIMUM

0.277
3.397

-0 .0 9 2
19.000

MEDIAN
VARIANCE
RANGE

9.591  
11.539  
18.000

VALID CASES 150 MISSING CASES 0



FILE - N0RC75 - CREATED 01-05-78 118

HEAR
MODE
KURTOSIS 
MI HI MUM

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

4. 1 0 .7 0 .7 0 .7

6. 1 0 .7 0 .7 1.3

7 . 6 4.0 4 .0 5. 3

8. 17 11 .3 11.3 16 .7

9 . 2 1.3 1 .3 18.0

10. 12 8.0 8 .0 26 .0

11 . 6 4.0 4 .0 30.0

12. 57 38.0 38.0 68.0

13. 10 6.7 6 .7 74 .7

14. 9 6.0 6 .0 80 .7

15. 4 2.7 2 .7 83.3

16. 15 10.0 10.0 93. 3

17. 1 0 .7 0 .7 94. 0

18. 4 2.7 2 .7 96. 7

19. 3 2 .0 2.0 98.7

toCM 2 1.3 1 .3 100.0

TOTAL 150 100.0 100.0

12.120 STD ERR 0.246 MEDIAN 12.026
12.000 STD DEV 3.019 VARIANCE 9.113

0.202 SKENNESS 0.243 RANGE 16.000
4.000 MAXIMUM 20.000

VALID CASES 150 MISSING CASES 0



FILE - N0RC75 CHEATED 01-05-78 119

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(FCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

20. 2 1.3 1.3 1.2

21. 2 1.3 1.3 2 .7

22. 1 0 .7 0 .7 3. 3

23. 3 2.0 2 .0 5 .3

24. 4 2.7 2 .7 8.0

25. 4 2.7 2.7 10.7

26. 2 1.3 1 .3 12. 0

27. 6 4.0 4 .0 16. 0

28. 3 2.0 2.0 18.0

29. 8 5.3 5.3 23. 3

30. 6 4.0 4.0 27. 3

31. 2 1.3 1.3 28.7

32. 6 4.0 4.0 32. 7

33. 4 2.7 2 .7 35.3

34. 7 4.7 4 .7 40.0

35. 1 0.7 0 .7 40.7

36. 1 0.7 0 .7 41. 3

37. 4 2.7 2.7 44.0

38. 2 1.3 1. 3 45. 3

39. 4 2.7 2.7 48.0

40. 7 4.7 4.7 52.7

41. 5 3.3 3. 3 56. 0

42. 2 1.3 1.3 57. 3



FILE - N0HC75 - CREATED 01-05-78 120

43. 4 2.7 2.7 60.0

44. 2 1.3 1.3 61.3

45. 1 0.7 0 .7 62.0

46. 5 3.3 3.3 65.3

47. 3 2.0 2.0 67. 3

48. 1 0.7 0.7 68.0

49. 4 2.7 2.7 70 .7

50. 2 1.3 1.3 72 .0

51 . 2 1.3 1.3 73. 3

52. 4 2.7 2 .7 76. 0

53. 2 1.3 1.3 77. 3

56. 1 0.7 0 .7 78 .0

57. 6 4.0 4.0 82.0

58. 3 2.0 2. 0 84. 0

59. 2 1.3 1. 3 85. 3

60. 2 1.3 1.3 86.7

61. 1 0.7 0 .7 87. 3

62. 2 1.3 1.3 88.7

64. 2 1.3 1. 3 90. 0

65. 2 1.3 1.3 91.3

66. 3 2.0 2.0 93. 3

67. 3 2.0 2.0 95.3

68. 2 1.3 1.3 96. 7

70. 1 0.7 0 .7 97.3

76. 1 0 .7 0 .7 98. 0

77. 1 0.7 0 .7 98.7

79. 1 0.7 0 .7 99. 3

tA
l



FILE -  NORC75 -CREATE! 01-05-78 1 21

MEAN
MODE
KURTOSIS
MINIMUM

42.193
29.000  
-0 .5 3 5
20.000

80. 1 0 .7  0 .7  100.0

TOTAL 150 100.0 100.0

STD ERR 
STD DEV 
SKEWNESS 
MAXIMUM

1 . 1  8*1 
14.504  

0.578  
80.000

MEDIAN
VARIANCE
RANGE

39.929
210.371

60.000

VALID CASES 150 MISSING CASES 0



FILE. N0RC75 - CREATE! 01-05-78 122

V1 0

MEAN
HODE
KURTOSIS
MINIMUM

CODE
ABSOLUTE

FREQ

RELATIVE
FREQ
(PCT)

ADJUSTED
FREQ
(PCT)

CUM
FREQ
(PCT)

2. 1 0 .7 0 .7 0 .7

3. 4 2.7 2.7 3 .3

4 . 7 4.7 4.7 8 .0

5. 6 4.0 4.0 12.0

6. 6 4.0 4.0 16.0

7. 8 5.3 5.3 21.3

8. 12 8 .0 8.0 29. 3

9. 45 30 .0 30.0 59.3

10. 27 18.0 18.0 77. 3

11. 17 11.3 11.3 88.7

12. 17 11.3 11.3 100.0

TOTAL 150 100 .0 100.0

8 . 8 U 0
9.000  
0.421
2 .000

STD ERR 
STD DEV 
SKEWNESS 
MA XI MUM

0.190
2.326

-0 .9 1 6
12 .00 0

MEDIAN
VARIANCE
RANGE

9. 189 
5.41 0 

10.000

VA1IE CASES 150 MISSING CASES 0



Appendix E 

C r i t e r i a  F a c t o r  M a t r i x  

and Re lated  S t a t i s t i c s  f o r  

Data Group D1



F ILE  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORRELATION COEFFICIENTS. .

V1 V2 V3 V4 V5

V1 1 .0 00 00 - 0 . 7 9 7 7 2 - 0 . 2 9 5 3 3 0 .3 4 1 0 7 0 . 2 0 8 6 8
V2 - 0 . 7 9 7 7 2 1 .0 000 0 0 . 5 1 2 6 3 - 0 . 1 9 7 9 4 - 0 . 2 3 7 7 4
V 3 - 0 . 2 9 5 3 3 0 .5 1 2 6 3 1 .0 0 0 0 0 0 .0 3 1 6 3 - 0 . 0 9 8 7 5
V4 0 . 3 4 1 0 7 - 0 . 1 9 7  94 0 . 0 3 1 6 3 1 .0 00 00 0 . 1 1 9 9 6
V5 0 .2 0 8 6 8 - 0 . 2 3 7 7 4 - 0 . 0 9 6 7 5 0 . 1 1 9 9 6 1 .000 00
V 6 - 0 . 1 9 1 5 3 0 .3 0983 0 .1 9 0 8 7 0 .1 34 21 - 0 . 0 0 0  37
V7 - 0 . 3 5 1 7 1 0 . 3 0 4 5 0 0 .0 9 5 1 4 - 0 . 8 6 9 5 2 - 0 . 1 8 4  34
V8 - 0 . 0 2 9 9 1 0 .0 6 9 7 9 0 . 0 9 7 8 2 - 0 . 2 2 1 4 0 - 0 . 5 4 1 3 8
V9 - 0 . 0 4 3 9 7 0 .07491 - 0 . 0 9 7 8 9 0 .0 1 9 2 6 0 . 2 4 8 9 9
V10 - 0 . 4 7 3 1 5 0 .44 181 0 .1 7 7 3 8 - 0 . 0 3 9 2 9 - 0 . 1 3 8 1 9

DETERMINANT OF CORRELATION MATRIX = 0 .0 0 5 0 4 6 7  ( 0 . 5 0 4 6 7 1 4 1 E -0 2 )

F ILE D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMUNALITT FACTOR

V1 0 .7 5 4 2 2 1
V2 0 .7 6 2 4 1 2
V3 0 .3 4 3 7 9 3
V4 0 . 8 0 1 5 9 4
V5 0 .3 5 9 1 1 5
V6 0 . 6 9 4 5 9 6
V7 0 . 8 0 8 3 3 7
V8 0 .3 9 7 2 7 8
V9 0 .2 3 0 9 7 9
VI 0 0 .7 2 5 1 1 10

CONVERGENCE REQUIRED 22 ITERATIONS
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V6 V7 V8 V9 V10

- 0 . 1 9 1 5 3 - 0 . 3 5 1 7 1 - 0 . 0 2 9 9 1 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
0 .3 0 9 8 3 0 .3 0 4 5 0 0 . 0 6  979 0 .0 7 4 9 1 0 .44181
0.1 9087 0 .0 9 5 1 4 0 . 0 9 7 8 2 - 0 . 0 9 7 8 9 0 .1 7 7 3 8
0 . 1 3 4 2 1 - 0 . 8 6 9 5 2 - 0 . 2 2 1 4 0 0 .0 19 26 - 0 . 0 3 9 2 9

- 0 . 0 0 0 3 7 - 0 . 1 8 4 3 4 - 0 . 5 4 1 3 8 0 .2 4 8 9 9 - 0 . 1 3 8 1 9
1 .0 0 0 0 0 - 0 . 0 8 4 2 6 - 0 . 0 4 3 7 9 0 . 2 9  901 0 .7 5 6 9 6

- 0 . 0 8 4 2 6 1 .0 0 0 0 0 0 . 3 1 2 7 3 - 0 . 0 9 0 2 4 0 .1 3 5 8 0
- 0 . 0 4  379 0 .3 1 2 7 3 1 . 0 0 0 0 0 - 0 . 2 9 5 7 8 0 .0 8274

0 .2 9 9 0 1 - 0 . 0 9 0 2 4 - 0 . 2 9 5 7 8 1 .0 0000 0 .1 3 5 9 5
0 .7 5 6 9 6 0 .1 3 5 8 0 0 .0 8 2 7 4 0 .1 3 5 9 5 1 .00000

EIGENVALUE PCT OF VAR CUM PCT

3.0 6378 3 0 . 6 3 0 . 6
2 .1 5 0 8 8 2 1 .5 5 2 .  1
1 .4 5534 1 4 .6 6 6 . 7
1 .1 2189 11 . 2 7 7 . 9
0 .7 1 9 5 1 7 .2 8 5 .1
0 .6 7 1 4 9 6 . 7 9 1 . 8
0 .3 7 7 0 7 3 .8 9 5 . 6
0 .2 0 4 6 5 2 . 0 9 7 . 6
0 . 1 5 3 1 4 1 . 5 9 9 . 2
0 .0 8 2 1 4 0 . 8 1 0 0 . 0



F I I E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 7 3 8 5 8 - 0 . 1 8 2 9 3 - 0 . 0 7 2 1 8
V2 0 . 7 6 2 9 2 0 . 2 9 9 0 5 - 0 . 0 3 3 6 8
V3 0 .3 5 0 9 9 0 .1 9022 - 0 . 1 5 5 1 3
V9 - 0 . 5 9 7 1 1 0 . 6 2 6 7 8 - 0 . 9 1 6 2 0
V5 - 0 . 3 1 1 6 7 0 .19551 0 .5 7 9 6 1
V6 0 . 3 2 9 6 8 0 . 6 2 5 2 6 0 .0 2 6 9 1
V7 0 . 6 6 2 9 9 - 0 . 5 9 9 5 9 0 .2 9 5 7 6
V8 0 . 3 1 1 2 0 - 0 . 3 5 2 2 2 - 0 . 5 2 2 9 5
V9 - 0 . 0 1 1 2 3 0 .3 1 6 0 9 0 . 3 7 3 5 2
V10 0 . 5 5 8 3 9 0 . 5 1 6 0 9 - 0 . 0 2 1 9 2

VARIABLE COMMONALITY FACTOR

V1 0 . 5 8 3 9 9  1
V2 0 .6 7 2 6 1
V3 0 . 1 8 3 9 1
V9 0 .9 2 9 2 9
V5 0 .5 1 2 3 1
V6 0 .9 9 7 1 7
V7 0 . 7 9 5 7 5
V8 0 . 9 9 5 9 2
V9 0 . 2 3 9 5 2
V10 O.5705E

U>
 

K
>

EIGENV ALOE PCT OF VAR COM PCT

2 .6 9 8 3 9  9 9 .2
1 .7 6 7 7 9  32 . 2
1 . 0 1 6 9 7  1 8 .5

9 9 . 2
8 1 . 5

1 0 0 . 0



FILE D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

V ARIMAX ROTATED FACTOR MATRIX

FACTOfi 1

VI  - 0 . 6 7 1 9 9
V2 0 . 7 7 5 4 3
V3 0 .4C371
V4 - 0 . 0 1 1 7 5
V5 - 0 . 2 1 1 6 0
V6 0 .6 4 6 0 1
V7 0 .1 3 0 5 4
V8 0 .0 5 9 6 6
V9 0 . 1 5 9 3 4
V10 0 .7 5 8 2 6

TRANSFORMATION MATRIX

FACTOR 1

FACTOR 2 FACTOR 3

0 . 3 6 0 6 8 0 .0 4 8 2 2
- 0 . 2 4 9 2 2 - 0 . 0 9 5 9 5
- 0 . 0 1 2 6 1 - 0 . 1 4 2 3 8

0 .9 5 9 4 2 0 .0 6C 43
0.0 60 91 0 .6 8 1 0 4
0 . 1 8 8 6 9 0 .2 1 0 3 3

- 0 . 8 6 1 5 1 - 0 . 1 9 1 0 7
- 0 . 1 5 1 5 4 - 0 . 6 8 4 7 6

0 .0 2 3 4 9 0 .4 6 2 1 5
0 . 0 0 4 7 3 0 . 0 5 5 5 6

FACTOR 2 FACTCI 3

FACTOR 1 0 . 7 6 0 3 2  - 0 . 5 9 6 9 2  - 0 . 2 5 6 1 1
FACTOR 2 0 .6 4 2 6 6  0 .6 3 4 0 7  0 .4 3 0 0 4
J l S c B  3 - 0 . 0 9 4 3 1  - 0 . 4 9 1 5 6  0 . 8 6 5 7 2
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F IL E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1

71 - 0 . 1 4 1 9 7
0 .4 4 8 9 4

73 0 . 0 2 5 3 1
71* 0 .1 4 5 1 6
75 - 0 . 0 3 9 7 5
76 0 .2 0 3 8 0
77 0 . 0 3 2 0 9
78 0 . 0 1 3 4 0
79 0 . 0 3 0 8 5
7 10 0 .3 2 4 5 3

FACTOR 2 FACTOR 3

- 0 . 0 2 6 5 9 0 . 0 1 8 3 3
- 0 . 1 1 2 2 2 - 0 . 0 0 9 0 4
- 0 . 0 0 8 2 5 - 0 . 0 4 2 8 7

0 .8 55 42 - 0 . 2 7 1 1 5
- 0 . 0 5 3 2 8 0 . 4 1 5 5 8

0 .0 84 55 0 . 1 1 9 0 6
- 0 . 1 1 4 1 0 - 0 . 1 9 5 0 9

0 .0 56 67 - 0 . 4 0 1 0 8
0 . 0 0 5 7 9 0 . 1 7 9 5 3
0 .0 15 46 0 .0 7 2 1 6
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Appendix F 

C r i t e r i a  F a c to r  M a t r i x  

and Re lated  S t a t i s t i c s  f o r  

Data Group D2
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FILE NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORRELATION COEFFICIENTS. .

V1 V2 V3 V4 V5 V6 V 7 V8 V9 V10

V1 1 .0 0 0 0 0 - 0 . 1 1 8 1 1 0 . 0 7 1 5 8 0 .3 3 3 9 0 0 .3 0053 0 .5 1485 0 .3 2 7 6 7 0 .1 7 8 8 8 - 0 . 0 2 5 1 6 0 .1 0482
V2 - 0 . 1 1 8 1 1 1 .00000 - 0 . 1 1 5 2 9 - 0 . 2 6 9 8 6 - 0 . 3 7 7 1 6 - 0 . 3 3 5 7 3 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 .1 7 4 7 3 - 0 . 2 5 7 3 3
V3 0 . 0 7 1 5 8 - 0 . 1 1 5 2 9 1 .0 0 0 0 0 0 .1 6 6 2 9 0 .0 5156 0 .0 1 6 3 7 0 .0 7 1 3 0 0 .0 9 4 0 3 0 .2 7 2 9 0 0 .0 5179
V4 0 . 3 3 3 9 0 - 0 . 2 6 9 8 6 0 . 1 6 6 2 9 1 .00 000 0 .6 2 6 1 9 0 .39 266 0 .3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 0 9 7 3 7 0 .2 9 2 7 0
V5 0 . 3 0 0  53 - 0 . 3 7 7 1 6 0 .0 5 1 5 6 0 .6 2 6 1 9 1 .0 0 0 0 0 0 .5 7 8 7 3 0 .5 3 3 8 7 0 .58 811 - 0 . 2 5 7 9 0 0 .4 3 5 4 8
V6 0 . 5 1 4 8 5 - 0 . 3 3 5 7 3 0 .0 1 6 3 7 0 .3 9 2 6 6 0 .5 7 8 7 3 1 .0 0000 0 .6 3 9 9 7 0 .4 1 2 0 6 - 0 . 2 7 4 3 5 0 .2 7 8 1 5
V7 0 . 3 2 7 6 7 - 0 . 3 6 4 9 7 0 .0 7 1 3 0 0 .3 8290 0 .5 3 3 8 7 0 .6 3 9 9 7 1 .00 000 0 . 4 1 9 0 6 - 0 . 1 9 4 6 1 0 .2 7 8 5 7
V8 0 .1 7 8 8 8 - 0 . 3 3 8 0 5 0 .0 9 4 0 3 0 . 3 6 4 2 2 0 .5 8 8 1 1 0 .4 1 2 0 6 0 .4 1906 1 . 0 0 0 0 0 - 0 . 2 3 5 5 1 0 .4 9 4 0 3
V9 - 0 . 0 2 5 1 6 0 .1 7 4 7 3 0 . 2 7 2 9 0 - 0 . 0 9 7 3 7 - 0 . 2 5 7 9 0 - 0 . 2 7 4 3 5 - 0 . 1 9 4 6 1 - 0 . 2 3 5 5 1 1 .0 0 0 0 0 - 0 . 1 6 9 9 6
V10 0 . 1 0 4 8 2 - 0 . 2 5 7 3 3 0 . 0 5 1 7 9 0 .2 9 2 7 0 0 .4 3 5 4 8 0 .2 7 8 1 5 0 . 2 7 8 5 7 0 . 4 9 4 0 3 - 0 . 1 6 9 9 6 1 .0 0 0 0 0

DETERMINANT OF CORRELATION HATBIX = 0 . 0 4 3 2 £ 5 7 (  0 . 4 3265704E-01)

F ILE NOFC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST CCMHUNALITI FACTOR EIGENVALOE PCT OF VAR COM PCT

VI 0 . 3 0 9 7 2 1 3 .8 3 0 9 5 3 8 .3 3 8 . 3
V2 0 .2 1 5 1 4 2 1 .3 1 2 7 4 13 .1 5 1 . 4
V3 0 . 1 3 6 9 4 3 1 .1 1 4 3 3 11.1 6 2 . 6
V4 0 . 4 3 5 2 9 4 0 . 8 1 4 9 8 8 .1 7 0 . 7
V 5 0 .6 2901 5 0 . 6 7 8 1 4 6. 8 7 7 . 5
V6 0 . 5 8 7 3 8 6 0 .6 1 6 6 6 6 . 2 8 3 . 7
V7 0 .4 7 0 3 7 7 0 .5 8 0 8 8 5 . 8 8 9 . 5
V8 0 . 4 4 1 9 4 8 0 .4 7 1 8 5 4 .7 9 4 . 2
V9 0 .2 0 1 0 6 9 0 . 3 2 5 6 5 3 .3 9 7 . 5
V10 0 . 2 8 1 7 2 10 0 .2 5 3 8 0 2 . 5 1 0 0 . 0

CONVERGENCE REQUIRED 17 ITERATIONS



FILE H0BC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOF MATRIX USING PRINCIPAL FACTOR BITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOB 3

V1 0.*13991
V2 - 0 .  *46534
V3 0 . 0 9 4 8 7
V4 0 .6 0 8 0 7
V5 0 . 8 2 7 8 7
V6 0 . 8 0 1 2 9
V7 0 . 6 8 8 1 0
V8 0 .6 6 9 1 0
V9 - 0 . 3 1 5 7 2
V10 0 . 4 9 7 7 3

0 .2 2951 - 0 . 3 3 4 2 7
0 . 0 0 9 3 3 - 0 . 1 0 6 6 4
0 .4 9 5 7 4 0 . 1 8 4 7 6
0 . 1 9 6 6 4 0 . 0 9 1 1 7

- 0 . 0 1 4 0 3 0 .14S 71
0 . 0 0 8 8 0 - 0 . 4 4 C 1 3
0 . 0 3 8 2 0 - 0 . 1 3 9 7 3

- 0 . 0 9 1 0 8 0 . 3 1 7 8 4
0 .5 6 5 5 7 0 . 0 6 5 7 2

- 0 . 0 9 1 2 9 0 . 3 1 4 4 2

VARIABLE COHHUNALITY FACTOR

V1 0 . 3 5 7 9 3  1
V2 0 . 2 2 8 4 3  2
V3 0 . 2 8 8 9 0  3
V4 0 .4 1 6 7 4
V5 0 . 7 0 7 9 8
V6 0 . 8 3 5 8 6
V7 0 . 4 9 4 4 7
V8 0 .5 5 7 0 1
V9 0 . 4 2 3 8 8
V10 0 . 3 5 4 9 3
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EIGENVALUE PCT OF VAR CUM PCT

3.3 84 85  7 2 . 5  7 2 . 5
0 . 6 7 5 4 3  14 .5  8 7 . 0
0 .6 0 5 8 4  1 3 . 0  1 0 0 .0



FILE N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VAR INAX ROTATED PACTOR MATRIX

FACTOR 1

V1 0 . 0 9 3 7 9
V2 - 0 . 42M 46
V3 0 . 1 2 9 6 5
V4 0 .4 9 6 9 0
V5 0 .7 2 7 0 7
V6 0 . 3 2 8 1 4
V7 0 .4 2 9 9 0
V8 0 . 7 2 2 7 8
V9 - 0 . 2 6 7 1 4
V10 0 . 5 9 0 2 3

TRANSFORMATION MATRIX

PACTOR 1

FACTOR 2 FACTOR

0 .5 8 4  04 0 .0 8 9 6 5
- 0 . 2 1 9 0 6 0 . 0 1 6 6 3

0 .0 6017 0 .5 1 8 1 4
0 . 3 7 8 1 8 0 . 1 6 3 7 4
0 .4 2 1 6 5 - 0 . 0 3 9 3 6
0 .8 3 3 9 7 - 0 . 1 8 0 7 7
0 .5 5 3 3 2 - 0 . 0 5 9 1 1
0 . 1 7 8 3 3 - 0 . 0 5 2 8 6

- 0 . 1 0 0 1 0 0 .5 8 5 2 3
0 .0 7 0 4 3 - 0 . 0 3 9 9 7

FACTOR 2 FACTOR 3

FACTOP 1 0 . 7 6 0 9 3  0 . 6 4 3 6 2  - 0 . 0 8 2 0 5
FACTOR 2 - 0 . 1 2 1 6 2  0 . 2 6 5 7 0  0 . 9 5 ( 3 5
FACTOP 3 0 . 6 3 7 3 3  - 0 . 7 1 7 7 4  0 .2 8 0 4 5

\
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PILE NORC75 (CREATION DATE = 0 1 - 0 5 -7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

41 - 0 . 0 7 5 5 8 0 .1 6 5 7 5 0 . 1 1 7 0 3
V2 - 0 .  10367 0 . 0 2 1 4 5 - 0 . 0 1 9 9 8
V3 0 . 0 6 3 8 4 0 .0 1 6 5 8 0 .3 5 4 6 4
V4 0 . 0 7 5 2 7 0 .0 9 3 7 1 0 . 1 6 3 3 2
Y5 0 . 4 2 7 8 3 - 0 . 0 2 5 2 3 0 .0 3 7 1 9
V6 - 0 . 2 1 7 9 6 0 .7 9 4 7 8 - 0 . 2 2 5 9 8
V7 0 . 0 7 2 5 6 0 . 0 8 5  99 0 .0 2 3 8 1
V8 0 . 3 5 2 1 5 - 0 . 1 5 3 5 1 - 0 . 0 0 1 1 2
»9 -O .C 7720 0 .0 7 7 5 4 0 . 4 6 1 9 9
V10 0 . 2 1 3 1 4 - 0 . 1 1 4 7 3 - 0 . 0 0 4 4 4



Appendix G 

Experimental  Fac to r  M a t r i c e s  

and Related S t a t i s t i c s  f o r  

Data Group D1
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FILE D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORRELATION COEFFICIENTS. .

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10

V1 1 .0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 2 9 1 3 1 0 .3 6881 0 .21 691 - 0 . 1 9 1 5 3 - 0 . 3 6 6 5 2 - 0 . 0 0 5 5 5 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 .0 0 0 0 0 0 . 5 0 7 1 8 - 0 . 2 0 7 9 0 - 0 . 2 4 4 2 7 0 .3 0 9 8 3 0 .3 1 5 3 2 0 . 0 3 1 5 8 0 .07 49 1 0 .4 41 81
V3 - 0 . 2 9 1 3 1 0 .5 0 7 1 8 1 .0 0 0 0 0 0 .0 3 3 9 4 - 0 . 0 9 9 7 6 0 .1 7 9 8 7 0 .09 91 1 0 .0 7 9 4 2 - 0 . 1 1 5 8 9 0 .1 7 0 6 0
V4 0 .3 6 8 8 1 - 0 . 2 0 7 9 0 0 . 0 3 3 9 4 1 .0 0 0 0 0 0 .1 5 5 9 2 0 .1 1 8 8 9 - 0 . 8 5 8 8 5 - 0 . 2 7 9 8 6 0 . 0 2 6 0 3 - 0 . 0 6 5 1 6
V5 0.2 16 91 - 0 . 2 4 4 2 7 - 0 . 0 9 9 7 6 0 .1 5 5 9 2 1 .0 0000 0 .0 1 5 4 6 - 0 . 2 2 3 2 1 - 0 . 5 0 6 3 9 0 .2 3 3 0 3 - 0 . 1 1 3 1 5
V6 - 0 . 1 9 1 5 3 0 .3 0 9 8 3 0 . 17Se7 0 .1 1889 0 .0 1 5 4 6 1 .0 0 0 0 0 - 0 . 0 6 4 2 1 - 0 . 1 4 5 0 5 0 .29 901 0 .7 5 6 9 6
V7 - 0 . 3 6 6 5 2 0 .3 1 5 3 2 0 .0 9 9 1 1 - 0 . 8 5 8 8 5 - 0 . 2 2 3 2 1 - 0 . 0 6 4 2 1 1 .0 9000 0 . 3 7 1 4 4 - 0 . 0 9 9 2 1 0 .1 7 3 5 0
V8 - 0 . 0 0 5 5 5 0 .0 3 1 5 8 0 .0 7 9 4 2 - 0 . 2 7 9 8 6 - 0 . 5 0 6  39 - 0 . 1 4 5 0 5 0 .3 7 1 4 4 1 .0 0 0 0 0 - 0 . 3 1 3 4 9 - 0 . 0 0 8 8 4
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 1 1 5 8 9 0 .02 603 0 .2 3 3 0 3 0 .2 9901 - 0 . 0 9 9 2 1 - 0 . 3 1 3 4 9 1 .0 0 0 0 0 0 .1 3 5 9 5
V10 - 0 . 4 7 3 1 5 0 .4 4181 0 .1 7 0 6 0 - 0 . 0 6 5 1 6 - 0 . 1 1 3 1 5 0 .7 5 6 9 6 0 .1 7 3 5 0 - 0 . 0 0 8 8 4 0 .1 3 5 9 5 1 .0 00 00

DETERMINANT OF CORRELATION MATRIX = 0 .0 0 5 0 6 9 4  ( 0 . 50693899E-02)

F IL E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST CCMMUNALITY FACTOR EIGENVALOB PCT OF VAR CUM PCT

VI 0 . 7 6 4 2 9 1 3 .0 8 4 9 9  3 0 . 9 3 0 .9
V2 0 . 7 6 5 7 2 2 2 . 2 3 6 0 9  22 .4 53 .  2
V3 0 . 3 4 3 8 4 3 1 .3 5 6 8 5  13 .6 6 6 . 8
V4 0 . 7 9 5 6 7 4 1 . 0 8 7 5 7  1 0 .9 7 7 . 7
V 5 0 .3 3 0 1 0 5 0 . 7 3 7 3 8  7 . 4 8 5 . 0
V6 0 . 6 9 8 9 2 6 0 .6 6 6 7 1  6 . 7 9 1 . 7
V7 0 . 8 0 3 7 2 7 0 . 3 8 4 5 0  3 . 8 9 5 . 5
V8 0 . 4 0 3 0 4 e 0 .2 0 3 1 4  2 . 0 9 7 . 6
V9 0 . 2 2 9 5 7 9 0 . 1 6 3 2 7  1 . 6 9 9 . 2
V1 0 0 .7 3 0 5 5 10 0 .0 7 9 4 3  0 . 8 1 0 0 .0

AFTER 12 ITERATIONS COMMONALITY OF ONE OB BORE VARIABLES EXCEEDED 1 . 0 ,  PA2 FACTORING TERMINATED AT ITERATION » 11



FILE D1 (CREATION DATE = 01-05-78)

FACTOR MATRIX USING PP IN C IP A L  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOP 3

V1 - 0 . 7 9 1 0 1 - 0 . 2 0 3 8 5 - 0 . 0 2 1 7 9
V2 0 . 7 6 9 9 9 0 . 3 2 9 9 1 0 . 1 7 9 9 9
V3 0 . 3 3 9 8 9 0 . 1 8 9 1 9 0 . 2 7 3 6 3
V9 - 0 . 6 5 9 2 5 0 . 5 9 0 7 2 0 . 9 6 6 1 3
V5 - 0 . 3 5 9 7 8 0 . 2 2 1 6 9 - 0 . 9 5 5 9 9
V6 0 . 3 0 1 5 2 0 . 6 3 7 6 2 - 0 . 0 9 6 6 5
V 7 0 . 6 9 6 7 0 - 0 . 9 9 2 0 9 - 0 . 2 2 6 9 9
V8 0 . 2 7 9 3 9 - 0 . 9 5 7 6 2 0 . 3 8 9 6 5
V9 - 0 . 0 1 6 6 9 0 . 3 9 1 9 5 - 0 . 3 9 3 3 8
V10 0 . 5 3 7 7 9 0 . 5 1 9 6 0 - 0 . 0 9 6 2 9

VARIABLE CCHMUNALITi  FACTOR

V1 0 . 5 9 1 1 2  1
V 2 0 . 7 2 3 6 3  2
V3 0 . 2 2 6 1 6  3
V9 0 . 9 9 9 2 8
V5 0 . 3 8 2 9 2
V6 0 . 5 0 7 2 1
V7 0 . 7 7 9 0 7
V8 0 . 9 3 6 5 3
V9 0 . 2 7 1 9 5
V10 0 . 5 6 1 2 8

EIGENVALUE PCT OF VAR CUM PCT

2 . 7 9 3 8 9  ' 5 0 . 1  5 0 . 1
1 . 8 2 9 3 0  3 3 . 9  8 3 . 5
0 . 9 0 0 9 5  1 6 . 5  1 0 0 . 0



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARINAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTC5 3

V1 - 0 . 6 8 9 6 1 0 . 3 3 1 2 3 0 . 0 7 6 5 0
V2 0 . 8 1 6 7 7 - 0 . 1 9 1 7 1 - 0 . 1 9 0 5 7
V 3 0 . 9 2 8 7 5 0 . 0 9 9 3 9 - 0 . 2 0 0 9 1
V9 - 0 . 0 2 7 9 9 0 . 9 9 3 9 0 0 . 0 7 E 2 8
V5 - 0 . 2 1 7 8 2 0 . 1 0 2 1 1 0 . 5 7 0 1 3
V6 0 . 6 0 8 0 7 0 . 1 2 9 8 8 0 . 3 9 9 1 0
W7 0 . 1 6 9 3 1 - 0 . 8 3 5 9 5 - 0 . 2 2 8 9 8
V8 - 0 . 0 0 9 1 7 - 0 . 2 2 2 8 7 - 0 . 6 2 1 S 7
V9 0 . 1 2 9 9 7 - 0 . 0 0 5 1 6 0 . 5 0 6 3 9
V10 0 . 7 2 1 8 9 - 0 . 0 6 1 0 2 0 . 1 9 1 0 6

TP ANSFORBATION MATRIX

FACTOP 1 FACTOR 2 FACTOF 3

FACTOR 1 0 . 7 5 1 8 1 - 0 . 6 2 0 1 8 - 0 . 2 2 3 9 7
FACTCP 2 0 . 6 2 8 8 3 0 . 5 7 2 1 9 0 . 5 2 6 5 3
FACTOR 3 0 . 1 9 8 3 9 0 . 5 3 6 6 9 - 0 . 8 2 0 1 3
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H I E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

H  - 0 . 1 3 9 3 8  -0 .1 9 11 49  0 . 0 5 f S 2
V2 0 . 5 2 3 2 8  - 0 . 0 9 1 3 8  - 0 . 1 1 5 6 8
V3 0 . 0 2 3 0 3  - 0 . 0 0 3 8 2  - 0 . 0 6 C 6 3
vt * 0 . 2 0 0 2 6  1 . 1 0 0 9 9  - 0 . 3 6 S 1 2
V5 - 0 . 0 3 6 0 9  - 0 . 0 2 5 8 3  0 . 2 9 6 9 3
v 6 0 . 1 9 9 2 0  0 . 0 8 5 3 0  0 . 1 8 0 8 9
v7 0 . 0 7 9 0 1  0 . 0 8 3 3 9  - 0 . 2 7 9 7 2
* 8  0 . 0 1 8 6 5  0 . 0 5 0 0 3  - 0 . 3 6 3 2 3
v9 0 . 0 0 3 9 6  - 0 . 0 1 6 3 3  0 . 2 3 3 3 1
V10 0 . 2 6 9 5 9  - 0 . 0 9 9 9 9  0 . 1 6 5 7 9

I
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F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORRELATION CO E F F I C I E N T S . .

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10-

V1 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 2 8 5 1 3 0 . 3 7 0 0 7 0 .  19091 - 0 . 1 9 1 5 3 - 0 . 3 6 4 7 0 - 0 . 0 1 0 9 2 - 0 . 0 4 3 9 7 - C . 47315
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 5 0 C 5 7 - 0 . 2 0 9 1 1 - 0 . 2 0 5 9 4 0 . 3 0 9 8 3 0 . 3 1 2 2 7 0 . 0 3 6 3 4 0 . 0 7 4 9 1 0 . 4 4 1 8 1
V 3 - 0 . 2 8 5 1 3 0 . 5 0 0 5 7 1 . 0 0 0 0 0 0 . 0 3 2 8 5 - 0 . 0 8 0 8 7 0 . 1 6 3 4 1 0 . 0 9 7 0 9 0 . 0 8 2 8 4 - 0 . 1 1 6 2 4 0 . 1 5 8 6 6
V4 0 . 3 7 0 0 7 - 0 . 2 0 9 1 1 0 . 0 3 2 8 5 1 . 0 0 0 0 0 0 . 1 6 2 0 2 0 . 1 1 6 9 8 - 0 . 8 5 9 5 4 - 0 . 2 8 1 0 4 0 . 0 2  680 - 0 . 0 6 6 1 4
V5 0 .  19091 - 0 . 2 0 5 9 4 - 0 . 0  8C87 0 . 1 6 2 0 2 1 . 0 0 0 0 0 0 . 0 8 9 7 2 - 0 . 2 2 3 6 5 - 0 . 5 2 2 9 9 0 . 2 6 9 0 2 - 0 . 0 5 6 3 1
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 1 6 3 4 1 0 . 1 1 6 9 8 0 . 0 8 9 7 2 1 . 0 0 0 0 0 - 0 . 0 7 0 1 9 - 0 . 1 3 9 4 6 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 3 6 4 7 0 0 . 3 1 2 2 7 0 . 0 9 7 0 9 - 0 . 8 5 9 5 4 - 0 . 2 2 3 6 5 - 0 . 0 7 0 1 9 1 . 0 0 0 0 0 0 . 3 7 1 1 1 - 0 . 0 9 6 5 0 0 . 1 6 8 1 5
V8 - 0 . 0 1 0 9 2 0 . 0 3 6 3 4 0 . 0 8 2 8 4 - 0 . 2 8 1 0 4 - 0 . 5 2 2  99 - 0 . 1 3 9 4 6 0 . 3 7 1 1 1 1 . 0 0 0 0 0 - 0 . 3 1 3 5 1 - 0 . 0 0 7 5 7
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 1 1 6 2 4 0 . 0 2 6 8 0 0 . 2 6 9 0 2 0 . 2 9 9 0 1 - 0 . 0 9 6 5 0 - 0 . 3 1 3 5 1 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 4 7 , 3 1 5 0 . 4 4 1 8 1 0 . 1 5 6 6 6 - 0 . 0 6 6 1 4 - 0 . 0 5 6 3 1 0 . 7 5 6 9 6 0 . 1 6 8 1 5 - 0 . 0 0 7 5 7 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 5 0 9 0 2  ( 0 . 5090 2 3 6 7 E - 0 2 )

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMONALITY FACTOR EIGENVALUE PCT OF VAR COM PCT

V1 0 . 7 6 4 2 7 1 3 . 0 4 7 8 9 3 0 . 5 3 0 . 5
V2 0 . 7 6 4 6 8 2 2 . 2 8 2 0 6 22.  8 5 3 .  3
V3 0 . 3 3 5 9 9 3 1 . 3 5 8 5 1 1 3 . 6 6 6 . 9
V4 0 . 7 9 5 3 8 4 1 . 0 7 8 0 0 10 . e 7 7 . 7
V 5 0 . 3 3 8 9 7 5 0 . 7 3 5 3 0 7 . 4 8 5 . 0
V6 0 . 6 9 9 6 7 6 0 . 6 7 0 4 9 6 . 7 9 1 . 7
V7 0 . 8 0 3 1 7 7 0 . 3 7 8 2 6 3 . 8 9 5 . 5
V8 0 . 4 0 4 0 4 8 0 . 2 0 6 0 3 2 . 1 9 7 . 6
V9 0 . 2 3 0 2 9 9 0 . 1 6 4 1 5 1 . 6 9 9 .  2
V10 0 . 7 3 0 2 6 10 0 . 0 7 9 2 3 0 . 8 1 0 0 . 0

AFTER 13 ITERATIONS COMHUNA LITY OP ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION I 12



F I L E  D1 (CHEATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR HATRIX USING P R IN C IP A L  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 7 4 1 0 7
V2 0 . 7 6 3 0 1
V3 0 . 3 2 8 3 5
V4 - 0 . 6 7 1 4 5
V5 - 0 . 3 2 2 9 3
V6 0 . 2 8 2 2 7
V7 0 . 7 0 3 7 2
V8 0 . 2 7 9 9 6
79 - 0 . 0 2 1 9 6
V10 0 . 5 2 1 5 2

- 0 . 2 1 7 1 9  - 0 . 0 5 0 8 5
0 . 3 4 2 2 4  0 . 2 0 6 6 5
0 . 1 7 8 4 4  0 . 2 8 6 5 8
0 . 5 5 9 8 4  0 . 4 8 5 3 7
0 . 2 9 8 7 1  - 0 . 4 6 0 0 4
0 . 6 4 7 3 6  - 0 . 0 9 7 0 1

- 0 . 4 7 0 0 6  - 0 . 2 4 6 4 5
- 0 . 4 6 0 2 3  0 . 3 5 4 1 0

0 . 3 5 6 9 6  - 0 . 3 8 4 4 9
0 . 5 3 0 0 6  - 0 . 0 3 9 1 2

VARIABLE COBHUNALIT I  FACTOR

V1 0 . 5 9 8 9 4  1
V2 0 . 7 4 2 8 4  2
V3 0 . 2 2 1 7 8  3
V4 0 . 9 9 9 8 6
V5 0 . 4 0 5 1 5
V6 0 . 5 0 8 1 7
V7 0 . 7 7 6 9 1
V8 0 . 4 1 5 5 7
V9 0 . 2 7 5 7 3 .
V10  0 . 5 5 4 4 8
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EIGENVALUE

2 . 7 2 0 0 6
1 . 8 5 9 0 2
0 . 9 2 0 3 7

PCT OF VAR

4 9 . 5
3 3 . 8
1 6 . 7

CUN PCT

4 9 . 5  
8 3 .  3 

100.0



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIHAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 6 9 9 7 3  0 . 3 2 2 9 6  0 . 0 7 2 9 7
V2 0 . 8 3 2 5 9  - 0 . 1 8 0 8 0  - 0 . 1 3 0 5 3
»3 0 . 9 2 6 3 8  0 . 0 9 9 1 3  - 0 . 1 9 3 8 2
V9 - 0 . 0 3 9 6 3  0 . 9 9 6 0 6  0 . 0 8 C 7 1
V5 - 0 . 1 7 0 6 5  0 . 1 0 6 5 9  0 . 6 0 3 8 9
V6 0 . 5 8 6 9 9  0 . 1 1 5 2 0  0 . 3 8 6 5 6
V7 0 . 1 7 3 5 0  - 0 . 8 3 9 9 2  - 0 . 2 2 9 8 9
V8 0 . 0 1 2 5 0  - 0 . 2 2 5 9 9  - 0 . 6 0 3 8 0
V9 0 . 1 0 8 6 6  - 0 . 0 0 9 7 7  0 . 5 1 3 6 9
V10 0 . 7 0 6 8 6  - 0 . 0 6 6 3 2  0 . 2 2 9 5 6

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOP 1 0 . 7 9 6 1 9  - 0 . 6 3 0 9 9  - 0 . 2 1 2 5 9
FACTOR 2 0 . 6 1 7 7 6  0 . 5 3 6 9 8  0 . 5 7 9 9 8
FACTOR 3 0 . 2 9 8 3 0  0 . 5 5 9 9 7  - 0 . 7 9 0 9 3

13*1

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFIC IENTS

FACTOR 1 FACTOR 2 FACTOR 3

?1 - 0 . 1 3 5 9 7 - 0 . 1 9 8 9 2 0 . 0 5 3 2 7
V2 0 . 5 5 8 2 0 - 0 . 0 7 7 3 6 - 0 . 1 2 7 0 0
V3 0 . 0 1 8 0 9 - 0 . 0 0 5 7 5 - 0 . 0 5 7 9 0
V 9 0 . 2 0 7 8 9 1 . 1 1 9 9 3 - 0 . 3 9 7 2 3
V5 - 0 . 0 2 9 6 0 - 0 . 0 2 9 9 9 0 . 3 1 9 8 9
V6 0 .  17971 0 . 0 7 9 8 2 0 . 7 9 7 9 8
V7 0 . 0 7 8 2 9 0 . 0 9 6 9 5 - 0 . 2 5 8 0 9
V8 0 . 0 2 7 9 5 0 . 0 9 6 0 2 - 0 . 3 2 6 5 5
V9 - 0 . 0 0 7 0 1 - 0 . 0 2 0 7 9 0 . 2 3 2 9 9
V10 0 . 2 5 7 1 0 - 0 . 1 0 2 9 9 0 . 1 6 9 5 6
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F I  I E  D1 (CREATION DATE = 0 1 - 0 5 - 7 6 )

CORRELATION C O E F F I C I E N T S . .

V I V2 V3 V4 V5 V6 V7 ?8 V9 V10

VI 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 2 8 8 3 3 0 . 3 8 8 5 8 0 . 1 8 8 1 3 - 0 . 1 9 1 5 3 - 0 . 3 8 0 6 4 - 0 . 0 1 1 6 6 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 5 0  400 - 0 . 2 3 5 7 9 - 0 . 2 0 2 1 8 0 . 3 0 9 8 3 0 . 3 3 2 3 0 0 . 0 3 7 1 2 0 . 0 7 4 9 1 0 . 4 4 1 8 1
V3 - 0 . 2 6 8 3 3 0 . 5 0 4 0 0 1 . 0 0 0 0 0 0 . 0 1 6 8 8 - 0 . 0 7 5 4 6 0 . 1 6 9 8 3 0 . 1 0 7 0 6 0 . 0 7 9 2 1 - 0 . 1 0 2 7 7 0 . 1 6 1 6 2
V4 0 . 3 8 8 5 8 - 0 . 2 3 5 7 9 0 . 0 1 8 8 8 1 . 0 0 0 0 0 0 . 1 5 8 8 2 0 . 0 6 2 4 2 - 0 . 8 6 1 4 8 - 0 . 2 7 6 6 0 0 . 0 1 7 2 8 - 0 . 1 1 0 0 5
V5 0 . 1 6 8 1 3 - 0 . 2 0 2 1 8 - 0 . 0 7 5 4 6 0 . 1 5 8 8 2 1 . 0 0 0 0 0 0 . 0 9 3 7 2 - 0 . 2 2 0 8 3 - 0 . 5 2 3 5 9 0 . 2 7 0 4 8 - 0 . 0 5 4 3 6
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 1 6 9 8 3 0 . 0 6 2 4 2 0 . 0 9 3 7 2 1 . 0 0 0 0 0 - 0 . 0 3 1 8 2 - 0 . 1 3 5 4 6 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 3 8 0 6 4 0 . 3 3 2 3 0 0 . 1 0 7 0 6 - 0 . 8 6 1 4 8 - 0 . 2 2 0 8 3 - 0 . 0 3 1 8 2 1 . 0 0 0 0 0 0 . 3 6 7 1 8 - 0 . 0 8 8 7 9 0 . 1 9 4 9 1
V8 - 0 . 0 1 1 6 6 0 . 0 3 7 1 2 0 . 0 7 9 2 1 - 0 . 2 7 6 6 0 - 0 . 5 2 3 5 9 - 0 . 1 3 5 4 6 0 . 3 6 7 1 8 1 . 0 0 0 0 0 - 0 . 3 1 6 0 5 - 0 . 0 0 3 5 0
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 1 0 2 7 7 0 . 0 1 7 2 8 0 . 2 7 0 4 8 0 . 2 9 9 0 1 - 0 . 0 8 8 7 9 - 0 . 3 1 6 0 5 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 1 6 1 6 2 - 0 . 1 1 0 0 5 - 0 . 0 5 4 3 6 0 . 7 5 6 9 6 0 . 1 9 4 9 1 - 0 . 0 0 3 5 0 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 5 1 2 3 2  ( 0 .  51 2 3 2 4 2 7  E - 02 )

F I L E D1 (CREATION DATE = 01 - 0 5 - 7 8 )

VARIABLE EST COMHUNALIT! FACTOB EIGENVALUE PCT OF VAR COM PCT

V1 0 . 7 6 2 0 7 1 3 . 1 1 0 6 4 3 1 . 1 3 1 . 1
V2 0 . 7 6 3 1 6 2 2 . 2 2 7 2 5 2 2 . 3 5 3 .  4
V3 0 . 3 3 6 0 8 3 1 . 3 4 2 0 3 1 3 . 4 6 6 . 8
V4 0 . 7 9 3 5 2 4 1 . 0 7 9 3 9 1 0 . 8 7 7 . 6
V5 0 . 3 3 8 8 8 5 0 . 7 3 7 7 5 7 . 4 8 5 . 0
V6 0 . 6 5 7 7 7 6 0 . 6 7 4 5 3 6 . 7 9 1 . 7
V7 0 . 8 0 2 7 4 7 0 . 3 7 B 2 1 3.  8 9 5 . 5
V8 0 . 4 0 5 5 9 8 0 . 2 0 7 0 1 2 . 1 9 7 . 6
V9 0 . 2 2 6 6 9 9 0 . 1 6 2 4 5 1 . 6 9 9 . 2
V10 0 . 7 2 7 4 3 10 0 . 0 8 0 6 5 0 . 8 1 0 0 . 0

AFTER 15 ITERATIONS CCHNUN ALITX OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION # 14



IILE D1 (CREATION DATS = 01-05-78)

FACTOR MATRIX USING PRIN CIP AL  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOE 3

V I  - 0 . 7 4 0 3 0
V2 0 . 7 6 9 4 4
V3 0 . 3 3 1 6 6
V4 - 0 . 6 9 0 0 0
V5 - 0 . 3 0 4 9 4
V6 0 . 3 1 1 3 5
V7 0 . 7 1 4 1 9
V8 0 . 2 6 6 6 9
V9 - 0 . 0 0 7 7 5
V10 0 . 5 4 0 0 4

- 0 . 1 9 8 8 6 - 0 . 0 8 2 6 7
0 . 3 2 2 0 9 0 . 2 4 6 3 2
0 . 1 7 2 1 1 0 . 2 9 5 0 0
0 . 5 2 7 3 1 0 . 4 9 4 5 6
0 . 3 2 6 2 3 - 0 . 4 4 6 1 7
0 . 6 2 6 7 4 - 0 . 1 0 3 3 4

- 0 . 4 5 7 3 4 - 0 . 2 5 4 5 3
- 0 . 4 8 0 3 7 0 . 3 2 8 6 8

0 . 3 7 1 4 4 - 0 . 3 6 6 3 9
0 . 5 0 6 7 8 - 0 . 0 3 6 9 1

VARIABLE COBBUNALIT*  FACTOR

V1 0 . 5 9 4 4 2  1
V2 0 . 7 5 6 4 5  2
V3 0 . 2 2 6 6 5  3
V4 0 . 9 9 8 7 5
V 5 0 . 3 9 8 4 8
V6 0 . 5 0 0 4 2
V7 0 . 7 8 4 0 2
V8 0 . 4 0 9 9 1
V9 0 . 2 7 3 7 3
V10 0 . 5 4 9 8 3

EIGENVALUE PCT OF VAR CUM PCT

2 . 7 8 9 0 1  5 0 . 8
1 . 7 8 4 9 1  3 2 . 5
0 . 9 1 8 7 5  1 6 . 7

5 0 . 8  
8 3 .  3 

100.0



F I L E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VABIMAX ROTATED FACTOR MATRIX

FACTOR 1

V1 - 0 . 6 9 8 1 4
V 2 0 . 8 4 1 7 8
V3 0 . 4 3 9 5 3
V4 - 0 . 0 6 0 2 9
V5 - 0 . 1 7 3 4 8
V 6 0 . 5 6 9 7 6
V7 0 . 1 9 2 1 6
V8 0 . 0 1 8 8 7
V9 0 .  10003
V10 0 . 6 9 1 6 1

TRANSFORMATION MATRIX

FACTOR 1

FACTOR 2 FACTOR 3

0 . 3 1 9 1 8 0 . 0 7 1 7 1
- 0 . 1 7 9 8 9 - 0 . 1 2 4 4 7

0 . 0 4 8 1 6 - 0 . 1 7 6 4 6
0 . 9 9 4 5 8 0 . 0 7 7 0 2
0 . 1 0 5 8 6 0 . 5 9 7 6 5
0 . 0 6 7 3 9 0 . 4 1 3 8 3

- 0 . 8 3 5 8 2 - 0 . 22C21
- 0 . 2 2 8 8 5 - 0 . 5 9 7 6 5
- 0 . 0 1 4 5 6 0 . 5 1 3 3 4
- 0 . 1 0 1 5 6 0 . 2 4 7 3 7

FACTOR 2 FACTOR 3

FACTOR 1 0 . 7 5 1 9 5  - 0 . 6 3 4 2 7  - 0 . 1 7 5 6 2
FACTOR 2 0 . 5 8 5 4 7  0 . 5 1 7 3 4  0 . 6 2 4 1 6
FACTOR 3 0 . 3 0 2 9 6  0 . 5 7 4 5 0  - 0 . 7 6 C 3 7
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F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 1 1 7 2 6  - 0 . 1 4 6 2 9  0 . 0 5 C 6 4
V2 0 . 5 9 6 7 9  - 0 . 0 4 0 8 0  - 0 . 1 3 8 0 5
V3 0 . 0 1 7 6 2  - 0 . 0 0 6 4 5  - 0 . 0 5 0 8 8
V4 0 . 2 2 0 6 9  1 . 1 0 8 3 1  - 0 . 3 2 8 3 6
V5 - 0 . 0 3 0 2 6  - 0 . 0 1 8 5 6  0 . 3 1 2 6 6
V6 0 . 1 6 6 9 1  0 . 0 7 6 8 7  0 . 2 0 9 6 9
V7 0 . 0 7 4 0 3  0 . 0 7 7 8 9  - 0 . 2 5 3 e 6
V8 0 . 0 3 1 8 8  0 . 0 4 2 9 8  - 0 . 3 1 9 7 5
V9 - 0 . 0 1 1 3 1  - 0 . 0 2 1 4 8  0 . 2 3 1 0 6
V10 0 . 2 5 3 1 3  - 0 . 1 0 1 0 3  0 . 1 7 9 6 3
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FILE D1 (CREATION DATE = 01-05-78)

COPE ELATION CO E F F I C I E N T S . .

V1 V2 V3 V9 V 5 V6 V7 V8 V9 V10

V1 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 2 6 3 0 0 0 . 3 7 2 3 6 0 . 1 9 2 3 9 - 0 . 1 9 1 5 3 - 0 . 3 6 9 9 5 - 0 . 0 1 6 6 1 - 0 . 0 9 3 9 7 - 0 .  97315
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 9 7 C 6 7 - 0 . 2 1 5 1 5 - 0 . 2 0 9 5 9 - 0 . 3 0 9 8 3 0 . 3 1 2 7 7 0 . 0 9 6 1 8 0 . 0 7 9 9 1 0 . 9 9 1 8 1
V3 - 0 . 2 6 3 0 0 0 . 9 7 0 6 7 1 . 0 0 0 0 0 0 . 0 3 0 0 1 - 0 . 0 8 0 1 3 0 . 1 0 2 1 9 0 . 0 9 7 9 8 0 . 0 8 9 8 9 - 0 . 1 1 6 7 3 0 . 1 1 0 9 9
V9 0 . 3 7 2 3 6 - 0 . 2 1 5 1 5 0 . 0 3 0 0 1 1 . 0 0 0 0 0 0 . 1 6 1 9 5 0 . 1 0 1 5 0 - 0 . 8 6 0 5 8 - 0 . 2 8 0 8 3 0 . 0 2 2 6 3 - 0 . 0 8 2 9 7
V5 0 . 1 9 2 3 9 - 0 . 2 0 9 5 9 - 0 . 0 8 0 1 3 0 . 1 6 1 9 5 1 . 0 0 0 0 0 0 . 0 8 2 7 7 - 0 . 2 2 3 7 6 - 0 . 5 1 9 5 8 0 . 2 9 5 1 5 - 0 . 0 6 2 0 8
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 1 0 5 1 9 0 . 1 0 1 5 0 0 . 0 8 2 7 7 1 . 0 0 0 0 0 - 0 . 0 6 9 2 2 - 0 . 1 2 1 0 9 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 3 6 9 9 5 0 . 3 1 2 7 7 0 . 0 9 7 9 8 - 0 . 8 6 0 5 8 - 0 . 2 2 3 7 6 - 0 . 0 6 9 2 2 1 . 0 0 0 0 0 0 . 3 7 1 9 9 - 0 . 0 9 9 0 8 0 . 1 6 8 7 9
V8 - 0 . 0 1 6 6 1 0 . 0 9 6 1 8 0 . 0 8 9 8 9 - 0 . 2 8 0 8 3 - 0 . 5 1 9  58 - 0 . 1 2 1 0 9 0 . 3 7 1 9 9 1 . 0 0 0 0 0 - 0 . 2 8 6 3 1 0 . 0 0 6 7 2
V9 - 0 . 0 9 3 9 7 0 . 0 7 9 9 1 - 0 . 1 1 6 7 3 0 . 0 2 2 6 3 0 . 2 9 5 1 5 0 . 2 9 9 0 1 - 0 . 0 9 9 0 8 - 0 . 2 8 6 3 1 1 . 0 0 0 0 0 0 . 1 3 5 9 5
VI  0 - 0 . 9 7 3 1 5 0 . 9 9 1 8 1 0 . 1 1 0 9 9 - 0 . 0 8 2 9 7 - 0 . 0 6 2 0 8 0 . 7 5 6 9 6 0 . 1 6 8 7 9 0 . 0 0 6 7 2 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 5 5 E 3 2  ( 0 . 5 5 5 3 2 0 9 6 E - 0 2 )

F IL E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMUNALITI FACTOR EIGENVALUE PCT OF VAR CUM PCT

V1 0 . 7 6 1 5 3 1 3 . 0 9 0 2 6 3 0 . 9 3 0 . 9V2 0 . 7 6 0 2 3 2 2 . 2 3 0 5 9 2 2 . 3 5 2 . 7V 3 0 . 3 0 9 6 9 3 1 . 3 9 0 2 6 1 3 . 9 6 6 . 1V9 0 . 7 9 2 8 7 9 1 . 1 1 6 8 0 1 1 . 2 7 7 . 3V5 0 . 3 3 2 1 9 5 0 . 7 9 0 1 5 7 . 9 8 9 . 7V6 0 . 6 9 8 0 3 6 0 . 6 9 3 7 8 6 . 9 9 1 . 6V7 0 . 8 0 1 7 2 7 0 . 3 8 2 5 7 3 . 8 9 5 .  9V8 0 . 3 9 9 7 7 8 0 . 2 1 3 1 1 2 . 1 9 7 . 6V9 0 . 2 0 9 5 6 9 0 . 1 6 1 9 9 1 . 6 9 9 . 2V1 0 0 . 7 2 7  39 10 0 . 0 8 0 9 2 0 . 8 1 0 0 . 0

AFTER 16 ITERATIONS COMHUNALITI OF ONE OB KOBE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION I 15



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX OSING PRI NC IP AL  FACTOR WITH ITERATIONS

FACTOR FACTOR FACTOF

V1 - 0 . 7 3 9 1 0 - 0 . 2 1 9 0 7 0 . 0 9 1 1 9
V2 0 . 7 6 6 9 2 0 . 3 9 0 1 8 - 0 . 2 6 2 2 9
V3 0 . 2 9 9 1 9 0 . 1 3 3 9 9 - 0 . 3 1 3 9 9
V9 - 0 . 6 8 2 2 1 0 . 5 5 7 0 0 - 0 . 9 6 8 9 7
V5 - 0 . 3 1 6 3 0 0 . 2 7 3 6 6 0 . 9 1 7 7 8
V6 0 . 2 8 6 9 6 0 . 6 5 5 0 1 0 . 1 6 2 2 6
V7 0 . 7 0 8 2 3 - 0 . 9 7 9 3 0 0 . 2 3 3 9 6
VB 0 .  27993 - 0 . 9 2 9 8 1 - 0 . 3 0 2 6 1
V 9 - 0 . 0 1 Q 8 1 0 . 3 9 2 8 8 0 . 3 6 3 9 5
V10 0 . 5 2 6 9 6 0 . 5 3 6 2 5 0 . 0 9 3 2 1

VARIABLE COMBONALITS FACTOR

V1 0 . 6 0 0 4 1  1
V2 0 . 7 7 1 8 9  2
V3 0 . 2 0 2 6 1  3
V9 0 . 9 9 5 6 0
V5 0 . 3 9 9 9 7
V6 0 . 5 3 7 9 2
V7 0 . 7 8 6 0 6
V8 0 . 3 5 0 1 2
V9 0 . 2 5 0 1 9
V10 0 . 5 7 3 9 9
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EIGENVALOE

2 . 7 2 5 1 7  
1 . 8 0 8 8 8  
0 . 8 8 3 6 2

PCT OF VAR

5 0 . 3  
33 .
1 6 . 3

COM PCT

5 0 .  3 
8 3 . 7  

100.0



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

YAEIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR

V1 - 0 . 7 0 9 6 0 0 . 3 0 0 6 2 0 . 0 8 C 6 9
V2 0 . 8 5 2 2 5 - 0 . 1 5 5 0 4 - 0 . 1 4 6 7 1
V3 0 . 3 8 6 7 2 0 . 0 5 9 2 6 - 0 . 2 2 2 5 9
V u - 0 . 0 5 2 3 6 0 . 9 9 3 1 7 0 . 0 8 0 4 0
V5 - 0 . 1 8 7 7 9 0 . 1 1 9 2 3 0 . 5 4 7 7 1
V6 0 . 5 6 4 0 7 0 . 0 8 6 4 5 0 . 4 6 0 1 9
V7 0 . 1 8 2 4 3 - 0 . 8 3 7 9 3 - 0 . 2 2 5 0 7
V8 0 . 0 3 8 1 3 - 0 . 2 4 1 6 7 - 0 . 5 3 8 7 6
V9 0 . 0 9 8 3 5 - 0  . 0 0 6 6 4 0 . 4 9 C 3 3
V10 0 . 6 9 2 7 7 - 0 . 0 9 2 3 7 0 . 2 9 2 3 5

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR

FACTOR 1 0 . 7 5 2 9 6 - 0 . 6 3 2 5 0 - 0 . 1 8 1 6 4
FACTOR 2 0 . 5 9 9 2 4 0 . 5 4 4 9 5 0 . 5 6 F 47
FACTOR 3 - 0 . 2 7 1 9 6 - 0 . 5 5 0 4 4 0 . 7 8 9 3 4
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t I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 1 0 8 0 7 - 0 . 1 3 9 1 9 0 . 0 3 4 7 2
V2 0 . 6 1 8 8 2 - 0 . 0 1 6 8 1 - 0 . 2 0 0 3 7
V3 0 . 0 0 3 7 8 - 0 . 0 0 7 8 6 - 0 . 0 6 0 8 5
Y4 0 . 1 9 8 1 6 1 . 0 9 3 6 2 - 0 . 3 4 2 8 0
V5 - 0 . 0 2 8 4 0 - 0 . 0 0 6 4 4 0 . 2 7 9 3 3
V6 0 . 1 5 0 0 6 0 . 0 5 1 1 1 0 . 2 7 5 4 3
V7 0 . 0 6 4 9 2 0 . 0 6 2  08 - 0 . 2 6 5 9 3
V8 0 . 0 3 6 7 9 0 . 0 3 9 5 6 - 0 . 2 7 S 7 8
V9 - 0 . 0 1 3 3 3 - 0 . 0 1 9 1 6 0 . 2 2 4 2 5
V1 0 0 . 2 5 9 4 2 - 0 . 1 0 6  97 0 . 2 0 ( 8 7
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F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORRELATION C O E F FI C I EN T S. .

V1 V2 V3 V9 V5 V 6 V7 V 8 V9 V10

V1 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 9 9 9 5 2 0 . 6 8 6 3 0 0 . 9 1 9 7 9 - 0 . 1 9 1 5 3 - 0 . 6 9 2 0 1 - 0 . 1 0 0 9 9 - 0 . 0 9 3 9 7 - 0 . 9 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 7 0 1 9 1 - 0 . 9 9 6 2 3 - 0 . 9 0 6 8 1 0 . 3 0 9 8 3 0 . 5 6 0 8 2 0 . 0 9 6 7 2 0 . 0 7 9 9 1 0 . 9 9 1 8 1
V3 - 0 . 9 9 9 5 2 0 . 7 0 1 9 1 ' 1 . 0 0 0 0 0 - 0 . 1 1 9 9 9 - 0 . 1 5 8 5 3 0 . 3 2 0 1 2 0 . 2 3 5 9 9 0 . 0 5 1 5 8 - 0 . 0 6 6 5 3 0 . 3 2 2 3 8
V9 0 . 6 8 6  30 - 0 . 9 9 6 2 3 - 0 . 1 1 9 9 9 1 . 0 0 0 0 0 0 . 2 9 8 0 8 - 0 . 0 0 1 7 9 - 0 . 9 0 2 0 7 - 0 . 3 9 5 1 5 0 . 0 8 1 7 6 - 0 . 2 3 7 7 3
V5 0 . 9 1 9 7 9 - 0 . 9 0 6 8 1 - 0 . 1 5 6 5 3 0 . 2 9 8 0 8 1 . 0 0 0 0 0 - 0 . 0 1 9 1 6 - 0 . 3 2 1 5 1 - 0 . 9 7 2 9 9 0 . 2 5 7 7 3 - 0 . 2 3 6 7 1
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 3 2 0 1 2 - 0 . 0 0 1 7 9 - 0 . 0 1 9 1 6 1 . 0 0 0 0 0 0 . 0 1 9 0 5 - 0 . 0 7 6 5 9 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 6 9 2 0 1 0 . 5 6 0 8 2 0 . 2 3 5 9 9 - 0 . 9 0 2 0 7 - 0 . 3 2 1 5 1 0 . 0 1 9 0 5 1 . 0 0 0 0 0 0 .  39620 - 0 . 1 0 0 3 5 0 . 2 8 7 7 9
V 8 - 0 . 1 0 0  99 0 . 0 9 6 7 2 0 . 0 5 1 5 8 - 0 . 3 9 5 1 5 - 0 . 9 7 2 9 9 - 0 . 0 7 6 5 9 0 . 3 9 6 2 0 1 . 0 0 0 0 0 - 0 . 3 2 9 9 5 0 . 0 9 9 9 7
V9 - 0 . 0 9 3 9 7 0 . 0 7 9 9 1 - 0 . 0 6 6 5 3 0 . 0 8 1 7 6 0 . 2 5 7 7 3 0 . 2 9 9 0 1 - 0 . 1 0 0 3 5 - 0 . 3 2 9 9 5 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 9 7 3 1 5 0 . 9 9 1 8 1 0 . 3 2 2 3 8 - 0 . 2 3 7 7 3 - 0 . 2 0 6 7 1 0 . 7 5 6 9 6 0 . 2 8 7 7 9 0 . 0 9 9 9 7 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 0 B 6 6 7 (  0 . 8 8 6 6 5 0 9 9 E - 0 3 )

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMONALITY FACTOR EIGENVALUE PCT OF VAR CUM PCT

V1 0 . 8 3 7 2 5 1 3.  - ’ ’ > '> 9 3 9 . 8 3 9 . 8
V2 0 . 8 0 8 3 7 2 2 . 0 3 9 b j 2 0 . 9 6 0 . 2
V3 0 . 6 6 9 9 1 3 1 . 1 7 1 9 9 1 1 . 7 7 1 . 9
V9 0 . 8 8 8 1 5 9 1 . 0 2 3 0 0 1 0 . 2 8 2 . 1
V5 0 . 9 8 6 1 9 5 0 . 6 7 9 0 2 6 . 7 8 8 . 9
V6 0 . 7 2 3 3 7 6 0 . 5 9 0 5 7 5 . 9 9 9 .  3
V7 0 . 8 6 3 5 6 7 0 . 2 3 9 1 3 2 . 3 9 6 . 6
V8 0 . 9 5 6 2 8 8 0 . 1 5 3 0 9 1 . 5 9 8 .  1
V9 0 . 3 0 8 9 7 9 0 . 1 3 9 6 8 1 . 3 9 9 . 5
V10 0 . 7 9 9 8 1 10 0 . 0 5 1 8 9 0 . 5 1 0 0 . 0

MORE THAN 25 ITERATIONS REQUIRED.



F I L E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX OSING PRI NC IP AL  FACTOR NITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOE 3

V I  -0 .884132
V2 0 . 8 4 1 2 4
V 3 0 . 5 0 4 4 2
V4 - 0 .  726 38
V5 - 0 . 4 6 5 7 4
V6 0 . 3 6 3 0 5
V7 0 . 7 7 2 0 9
V8 0 . 3 4 5 6 1
V9 - 0 . 0 3 3 0 0
V10 0 . 5 8 3 4 9

- 0 . 0 1 9 2 1 0 . 2 8 4 1 3
0 . 1 5 4 6 3 - 0 . 2 0 3 7 6
0 . 2 2 5 4 2 - 0 . 0 6  492
0 . 3 5 6 7 9 0 . 1 3 6 2 1
0 . 2 5 2 8 2 - 0 . 2 4  752
0 . 7 8 9 8 9 0 . 3SC59

- 0 . 3 5 0 9 5 - 0 . 0 9 4 6 0
- 0 . 5 2 3 6 4 0 . 6 0 3 3 4

0 . 4 0 2 1 5 - 0 . 1 9 3 0 5
0 . 5 0 4 8 5 0 . 2 9 3 7 6

VARIABLE CCMHUNALITX FACTOR

VI 0 . 8 6 3 1 1  1
V2 0 . 7 7 3 1 2  2
V3 0 . 3 0 9 4 7  3
V4 0 . 6 7 4 0 3
V5 0 . 3 4 2 1 0
V6 0 . 8 7 8 6 4
V7 0 . 7 2 8 2 4
V8 0 . 7 5 7 6 6
V9 0 . 2 0 0 0 8
V10 0 . 6 8 1 6 3

142

EIGENVALOB

3 . 6 7 7 6 1
1 . 7 0 4 1 9
0 . 8 2 6 2 7

PCT OF VAR

5 9 . 2  
2 7 . 5
1 3 . 3

COM PCT

5 9 . 2
8 6 . 7

100.0



F IL E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIHAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOH 3

V1 - 0 . 8 9 9 8 9  - 0 . 2 2 9 0 7  0 . 0 2 8 9 6
V2 0 . 8 0 9 0 9  0 . 3 5 5 6 2  - 0 . 0 0 9 2 6
V3 0 . 9 3 5 0 7  0 . 3 9 3 5 0  0 . 0 9 6 6 9
V9 - 0 . 7 5 1 8 6  0 . 0 9 9 1 8  0 . 3 2 6 0 7
W5 - 0 . 3 2 8 8 3  - 0 . 1 1 8 6 7  0 . 9 6 6 9 2
V6 0 . 0 3 1 9 2  0 . 9 2 6 7 9  0 . 1 3 6 8 1
V7 0 . 7 7 0 9 1  - 0 . 0 0 9 3 9  - 0 . 3 6 6 9 9
V8 0 . 0 9 9 6 0  0 . 0 9 1 9 6  - 0 . 8 6 3 7 2
V9 - 0 . 0 0 0 2 6  0 . 1 9 7 5 6  0 . 9 0 1 3 1
V10 0 . 2 9 3 6 9  0 . 7 6 9 1 9  - 0 . 0 6 1 8 3

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOE 3

FACTOR 1 0 . 8 7 0 9 9 0 . 9 0 3 5 9 - 0 . 2 8 0 3 3
FACTOR 2 - 0 .  15331 0 . 7 6 5 1 7 0 . 6 2 * 3 0
FACTOR 3 - 0 . 9 6 6 8 6 0 . 5 0 1 6 3 - 0 . 7 2 8 2 9

1̂ 3

F I L E D1 (CREATION DATE = 01 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTCE 3

V1 - 0 . 6 9 3 2 5 - 0 . 1 8 8 9 7 - 0 . 1 9 3 9 2
V2 0 . 3 5 3 9 9 0 . 1 6 3 7 9 0 . 1 9 9 9 9
V3 - 0 . 1 3 8 6 6 - 0 . 1 3 9 1 6 - 0 . 0 9 9 7 2
V9 0 .  13220 0 . 3 3 5 5 5 0 . 1 5 2 6 9
V5 0 . 1 0 3 5 1 0 . 0 9 6 8 3 0 . 1 6 3 8 8
V6 - 0 . 0 9 5 3 1 0 . 8 6 8 5 3 0 . 1 0 9 6 0
V7 0 . 9 0 5 5 9 0 . 0 2 2 5 2 - 0 . 0 9 9 8 9
V8 - 0 . 0 6 5 1 1 0 . 1 7 5 7 8 - 0 . 6 9 6 5 0
V9 - 0 . 0 5 0 1 1 - 0 . 0 8 1 0 5 0 . 0 7 6 7 6
V10 - 0 . 1 3 9 0 9 0 . 0 7 2 9 0 - 0 . 1 9 9 3 1



D1M25SWR



F I L E  D1 (CRBATION DATE *  0 1 - 0 5 - 7 8 )

COBP ELATION C O E F F I C I E N T S . .

V1 V2 V3 V4 V5

VI 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 4 8 4 7 3 0 . 6 9 2 5 8 0 . 4 1 9 2 7
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 6 9 1 5 5 - 0 . 5 0 7 6 4 - 0 . 4 1 2 8 1
V3 - 0 . 4 8 4 7 3 0 . 6 9 1 5 5 1 . 0 0 0 0 0 - 0 . 1 1 5 2 6 - 0 . 1 5 0 3 8
V4 0 . 6 9 2 5 8 - 0 . 5 0 7 6 4 - 0 . 1 1 5 2 6 1 . 0 0 0 0 0 0 . 3 0 2 0 3
V5 0 .  **19 27 - 0 . 4 1 2 8 1 - 0 . 1 5 0 3 8 0 . 3 0 2 0 3 1 . 0 0 0  00
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 2 5 6 7 5 - 0 . 0 0 3 0 1 - 0 . 0 3 3 9 2
V7 - 0 . 6 5 1 8 0 0 . 5 7 3 4 4 0 . 2 4 3 4 6 - 0 . 9 0 2 7 6 - 0 . 3 3 3 9 0
VB - 0 . 0 8 8 1 4 0 . 0 8 0 2 1 0 . 0 3 7 0 1 - 0 . 3 3 2 9 9 - 0 . 4 6 5 3 2
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 0 4 1 3 2 0 . 0 7 1 5 6 0 . 2 6 4 9 2
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 2 8 8 8 2 - 0 . 2 4 1 3 8 - 0 . 2 0 6 5 4

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 0 9 7 9 3  ( 0 . 9 7 9 3 2 3 1 7 E - 0 3 )

F I L E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMHU NA L I T ! FACTOR

VI 0 . 8 2 6 7 7 1
V2 0 . 8 0 9 1 1 2
V3 0 . 6 3 6 4 4 3
V4 0 . 8 8 3 0 7 4
V5 0 . 4 9 0 0 3 5
V 6 0 . 6 8 4 1 0 6
V7 0 . 8 5 8 2 9 7
V8 0 . 4 5 7 4 8 a
V9 0 . 2 8 3 0 4 9
V1 0 0 . 7 2 2 5 5 10

MOKE THAN 25 ITERATIONS REQUIRED.

m

V6 V7 V8 V9 V10

0 . 1 9 1 5 3 - 0 . 6 5 1 8 0 - 0 . 0 8 8 1 4 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
0 . 3 0 9 8 3 0 . 5 7 3 4 4 0 . 0 8 0 2 1 0 . 0 7 4 9 1 0.4418,1
0 . 2 5 6 7 5 0 . 2 4 3 4 6 0 . 0 3 7 0 1 - 0 . 0 4 1 3 2 0 . 2 8 8 8 2
0 . 0 0 3 0 1 - 0 . 9 0 2 7 6 - 0 . 3 3 2 9 9 0 . 0 7 1 5 6 - 0 . 2 4 1 3 8
0 . 0 3 3 9 2 - 0 . 3 3 3 9 0 - 0 . 4 6 5 3 2 0 . 2 6 4 9 2 - 0 . 2 0 6 5 4
1 . 0 0 0 0 0 0 . 0 6 4 6 5 - 0 . 0 7 0 7 8 0 . 2 9 9 0 1 0 . 7 5 6 9 6
0 . 0 6 4 6 5 1 . 0 0 0 0 0 0 . 3 8 7 0 1 - 0 . 1 2 3 1 7 0 . 3 0 5 9 9
0 . 0 7 0 7 8 0 . 3 8 7 0 1 1 . 0 0 0 0 0 - 0 . 3 4 0 7 5 0 . 0 9 6 4 8
0 . 2 9 9 0 1 - 0 . 1 2 3 1 7 - 0 . 3 4 0 7 5 1 . 0 0 0 0 0 0 . 1 3 5 9 5
0 . 7 5 6 9 6 0 . 3 0 5 9 9 0 . 0 9 6 4 8 0 . 1 3 5 9 5 1 . 0 0 0 0 0

EIGENVALUE PCT OF VAR CUM PCT

3 . 9 8 3 5 1 3 9 . 8 3 9 . 8
2 . 0 0 9 6 4 2 0 . 1 5 9 . 9
1 . 1 6 2 8 1 1 1 . 6 7 1 . 6
1 . 0 5 1 8 2 1 0 . 5 8 2 . 1
0 . 6 6 1 7 9 6 . 6 8 8 . 7
0 . 5 5 0 7 1 5 . 5 9 4 . 2
0 . 2 4 7 2 2 2 .  5 9 6 . 7
0 . 1 4 1 1 5 1 . 4 9 8 . 1
0 . 1 3 1 4 8 1 . 3 9 9 . 4
0 . 0 5 9 8 1 0 . 6 1 0 0 . 0



FILE D1 (CREATION DATE = 01-05-78)

FACTOR t lATRIX USING P RI NC IP AL  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 8 8 4 8 5 - 0  . 0 0 5 5 2 0 . 2 8 7 4 1
V2 0 . 8 4 9 5 7 0 . 1 4 0 3 8 - 0 . 2 5 2 2 1
V 3 0 . 4 8 2 2 6 0 . 1 8 3 9 5 - 0 . 1 4 4 5 5
V4 - 0 . 7 2 5 8 3 0 . 3 4 6 0 8 0 . 0 8 8 8 9
V5 - 0 . 4 6 7 9 4 0 . 2 5 6 7 7 - 0 . 2 2 8 2 8
V6 0 . 3 7 4  66 0 . 7 9 9 7 3 0 . 3 8 C 5 9
V7 0 . 7 8 4  59 - 0 . 3 2 8 4 0 - 0 . 0 2 7 9 0
V8 0 . 3 2 4 0 6 - 0 . 5 0 8 5 0 0 . 5 6 3 0 9
V9 - 0 . 0 3 1 2 9 0 . 4 2 2 5 1 - 0 . 1 8 9 9 9
VI 0 0 . 5 8 6 0 6 0 . 5 0 2 5 5 0 . 3 C 7 7 9

VAPIABLE COMMUNA L I T Y FACTOR

V1 0 . 8 6 5 5 9 1
V2 0 . 8 0 5 0 9 2
V3 0 . 2 8 7  30 3
V4 0 . 6 5 4 5 0
V5 0 . 3 3 7 0 1
V6 0 . 9 2 4 7 9
V7 0 . 7 2 4 2 0
V8 0 . 7 0 3 5 9
V9 0 . 2 1 5 5 9
V10 0 . 6 9 0 7 6

EIGENVALUE PCT OF VAR CUH PCT

3 . 6 8 8 5 1
1 . 6 7 6 3 4
0 . 8 4 3 5 8

5 9 . 4  5 9 . 4
2 7 . 0  8 6 . 4
1 3 . 6  1 0 0 . 0



F I t E  D1 (CREATION DATE = 0 1 -0 5 - 7 8 )

VA8IHAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 9 1 1 9 5 - 0 . 1 7 3 4 4 0 . 0 6 2 1 0
V2 0 . 8 5 1 8 1 0 . 2 8 1 7 5 0 . 0 1 0 8 9
T3 0 .  *(7435 0 . 2 3 8 2 3 0 . 0 7 4 4 3
V4 - 0 . 7 1 2 7 2 0 . 0 4 4 3 1 0 . 3 8 0 2 3
W5 - 0 . 3 2 9 7 1 - 0 . 0 9 9 9 6 0 . 4 6 7 2 4
V6 0 . C 7 7 1 9 0 . 9 4  889 0 . 1 3 5 7 9
V7 0 .  734 37 0 . 0 2 3 5 2 - 0 . 4 2 9 3 7
V8 0 . 0 6 1 6 4 0 . 0 4 7 7 6 - 0 . 8 3 5 1 7
V9 0 . 0 2 1 1 1 0 . 2 0 6 3 8 0 . 4 1 5 3 9
V10 0 . 3 2 5 1 1 0 . 7 6 1 8 0 - 0 . 0 6 8 7 5

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 8 8 0 0 1 0 . 3 6 6 4 9 - 0 . 3 0 2 1 2
FACTOR 2 - 0 . 0 9 4 2 0 0 . 7 5 8 1 3 0 . 6 4 5 2 6
FACTOR 3 - 0 . 4 6 5 5 3 0 . 5 3 9 3 7 - 0 . 7 0 1 6 8

F I L E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

VI - 0 . 6 2 9 9 7 - 0 . 0 8 9 9 8 - 0 . 1 5 0 0 1
V2 0 . 4 9 3 7 5 0 . 0 4 4 0 3 0 . 2 4 3 6 2
V3 - 0 . 1 6 2 3 1 - 0 . 0 6 4 7 2 - 0 . 0 3 3 6 8
V4 0 . 1 9 2 9 9 0 . 1 2 6 8 7 0 . 1 2 0 8 0
V5 0 . 1 3 7 2 5 0 . 0 1 7 7 0 0 . 1 9 0 3 9
V6 - 0 . 0 9 0 7 7 0 . 9 0 5 1 6 0 . 0 8 2 9 8
V 7 0 . 3 4 8 6 8 - 0 . 0 7 5 0 9 - 0 . 2 0 7 1 9
V8 - 0 . 0 4 1 7 9 0 . 1 5 5 3 3 - 0 . 6 0 9 9 3
V 9 - 0 . 0 3 1 1 4 - 0 . 0 5 5 5 9 0 . 0 8 6 4 6
V10 - 0 . 0 9 9 0 2 0 . 0 8 3 1 2 - 0 . 1 2 1 7 5



D1M25PC



1̂ 7

P I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORRELATION C O E F F I C I E N T S . .

V1 V2 V3 V4 V5 V 6 V7 V8 V9 V1D

V1 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 5 0 5 5 0 0 . 7 0 6  94 0 . 4 1 0 5 5 - 0 . 1 9 1 5 3 - 0 . 6 4 5 2 5 - 0 . 0 5 4 7 5 - 0 . 0 4  397 - 0 . 4 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 7 0 6  59 - 0 . 5 3 0 1 8 - 0 . 4 2 2 3 8 0 . 3 0 9 8 3 0 . 5 6 7 1 7 0 . 0 4 9 4 7 0 . 0 7 4 9 1 0 . 4 4 1 8 1
V3 - 0 . 5 0 5 5 0 0 . 7 0 8 5 9 1 . 0 0 0 0 0 - 0 . 1 4 9 7 7 - 0 . 1 5 7 9 4 0 . 2 6 5 9 8 0 . 2 4 8 4 5 0 . 0 0 8 3 8 - 0 . 0 1 1 4 1 0 . 3 0 3 4 6
V4 0 . 7 0 6 9 4 - 0 . 5 3 0 1 8 - 0 . 1 4 9 7 7 1 . 0 0 0 0 0 0 .  2 9 63 2 - 0 . 0 5 5 3 9 - 0 . 9 0 5 3 6 - 0 . 2 9 8 0 4 0 . 0 4 1 2 2 - 0 . 2 8 0 3 2
V5 0 . 4 1 0 5 5 - 0 . 4 2 2 3 8 - 0 . 1 5 7 S 4 0 . 2 9 6 3 2 1 . 0 0 0 0 0 - 0 . 0 3 7 1 2 - 0 . 3 1 2 5 6 - 0 . 4 2 3 8 1 0 . 1 5 9 5 8 - 0 . 2 0 6 6 4
V 6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 2 6 5 9 8 - 0 . 0 5 5 3 9 - 0 . 0 3 7 1 2 1 . 0 0 0 0 0 0 . 0 5 9 6 8 - 0 . 0 8 7 5 6 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 6 4 5 2 5 0 . 5 6 7 1 7 0 . 2 4 8 4 5 - 0 . 9 0 5 3 6 - 0 . 3 1 2 5 6 0 . 0 5 9 6 8 1 . 0 0 0 0 0 0 . 3 5 5 6 3 - 0 . 0 7 8 0 6 0 . 3 0 5 4 2
V8 - 0 . 0 5 4 7 5 0 . 0 4 9 4 7 0 . 0 0 8 3 8 - 0 . 2 9 8 0 4 - 0 . 4 2 3 8 1 - 0 . 0 8 7 5 6 0 . 3 5 5 6 3 1 . 0 0 0 0 0 - 0 . 3 5 7 3 6 0 . 0 4 9 7 7
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 0 1 1 4 1 0 . 0 4 1 2 2 0 . 1 5 9 5 8 0 . 2 9 9 0 1 - 0 . 0 7  806 - 0 . 3 5 7 3 6 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 3 0 3 4 6 - 0 . 2 8 0 3 2 - 0 . 2 0 6 6 4 0 . 7 5 6 9 6 0 . 3 0 5 4 2 0 . 0 4  977 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF COPPELATION MATRIX = 0 . 0 0 1 0 5 S 8 (  0 . 1 0 5 9 7 5 6 1E-02 )

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VAPIABLF EST COMMONALITY FACTOR EIGENVALUE PCT OF VAR CUM PCT

VI 0 . 8 2 4 3 4 1 3 . 9 9 5 9 9 4 0 . 0 4 0 . 0
V2 0 . 8 1 2 1 5 2 1 . 9 6 7 2 3 1 9 . 7 5 9 . 6
V3 0 . 6 3 8 6 1 3 1 . 1 3 4 2 3 1 1 . 3 7 1 . 0
V4 0 . 8 8 5 5 6 4 1 . 0 4 1 0 9 1 0 . 4 8 1 . 4
V5 0 . 4 3 5 7 5 5 0 . 7 3 5 6 0 7 . 4 8 8 . 7
V 6 0 . 6 9 2 6 1 6 0 . 5 3 8 3 9 5 . 4 9 4 .  1
V7 0 . 8 5 7 5 8 7 0 . 2 3 8 6 8 2 . 4 9 6 . 5
V8 0 . 4 3 6 2 5 8 0 . 1 6 1 7 1 1 . 6 9 8 . 1
V9 0 . 2 3 0 5 7 9 0 . 1 2 9 2 2 1 . 3 9 9 . 4
V10 0 . 7 2 1 3 6 10 0 . 0 5 7 7 9 0 . 6 1 0 0 . 0

AFTER 7 ITERATIONS COMMONALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION • 6



FILE D1 (CREATICN DATE = 01-05-78)

FACTOP H A T B I X  USI NG  P R I N C I P A L  FACTOH WITH I T E R A T I O N S

FACTOR 1 FACTOR 2 FACTOE 3

VI  - 0 . 8 6 2 5 0
7 2  0 . 8 9 5 8 9
V3 0 . 5 3 0  39
VO - 0 . 7 5 6 1 0
V5 - 0 . 0 2 9 0 0
V6 0 . 3 8 6 0 9
V7 0 . 7 8 1 0 0
V8 0 . 2 2 2 2 2
V9 0 . 0 1 5 5 7
V 1 0  0 . 6 0 3 1 2

0 . 0 0 7 7 0 0 . 1 6 9 3 1
0 . 1 0 9 1 0 - 0 . 0 2 3 7 9
0 . 2 0 3 1 7 - 0 . 3 9 5 9 6
0 . 3 9 1 0 3 - 0 . 2 2 0 0 2
0 . 2 0 3 5 8 - 0 . 0 0 5 0 3
0 . 7 6 8 2 0 0 . 3 2 0 3 3

- 0 . 3 9 7 8 1 0 .  2 0 9 9 0
- 0 . 3 9 9 1 0 0 . 2 7 0 7 3

0 . 3 6 8 3 8 - 0 . 0 3 S 0 1
0 . 5 2 0 1 0 0 . 3 3 0 8 2

V A R I A B L E  COHHUNA LI TX FACTOR

VI  0 . 7 7 0 8 6  1
V2 0 . 9 9 0 1 1  2
V 3 0 . 0 7 9 3 8  3
VO 0 . 7 7 3 3 7
V5 0 . 2 2 7 8 6
V6 0 . 8 0 1 8 7
V7 0 . 8 1 2 2 9
V8 0 . 2 8 0 1 7
V9 0 . 1 3 7 5 0
V 1 0  0 . 7 5 0 5 7

EI GE N VA LO E PCT OF VAR COH PCT

3 . 7 5 6 3 7  6 1 . 8
1 . 5 6 8 3 1  2 5 . 8
0 . 7 5 1 3 0  1 2 . 0

6 1 . 8
8 7 . 6

100.0



FOSTER DAT A BUN

FILE D1 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V I 0 . 4 6 5 5 9 - 0 . 7 2 0 3 0 - 0 . 1 9 8 1 1
V2 - 0 . 2 5 9 9 2 0 . 9 3  9 47 0 . 2 0 9 6 3
V3 0 . 0 0 4 6 4 0 . 6 7 3 0 2 0 . 1 6 2 4 8
V4 0 . 8 0 9 3 4 - 0 . 3 3 5 0 0 - 0 . 0 7 8 1 3
V5 0 . 4 0 7 1 1 - 0 . 2 4 8 4 3 - 0 . 0 1 9 9 9
V6 0 . 0 6 4 4 3 0 . 1 2 8 5 0 0 . 9 0 6 2 0
V7 - 0 . 8 2 3 1 1 0 . 3 5 8 8 8 0 . 0 7 7 3 4
V8 - 0 . 5 1 7 8 1 - 0 . 0 7 9 6 6 - 0 . 0 9 8 4 7
V9 0 . 2 3 3 4 3 0 . 0 7 8 1 0 0 . 2 7 7 3 2
V 1 0 - 0 . 2 2 2 3 9 0 . 2 4 4 7 6 0 . 8 0 0 7 6

TRANSFORMATION M AT RI X

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 - 0 . 6 0 7 5 8 0 . 7 0 3 0 5 0 .  3 69 55
FACTOR 2 0 . 6 0 4 1 8 0 . 1 0 7 0 9 0 . 7 8 9 6 2
FACTOR 3 - 0 . 5 1 5 5 6 - 0 . 7 0 3 0 3 0 . 4 8 9 8 3

F I 1 E  D1 ( C REA TI ON DATE =  0 1 - 0 5 - 7 8 )

FACTOR SCORE C O E F F I C I E N T S

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 0 0 6 7 1
V2 0 . 4 0 9 2 0
V3 - 0 . 0 3 6 0 5
V4 0 . 4 1 1 1 2
V5 0 . 2 0 5 2 8
V6 0 . 0 8 6 2 9
V7 - 0 . 5 2 6 0 4
V8 - 0 . 1 0 1 5 2
V9 0 . 0 6 8 5 0
V 1 0 - 0 . 1 4 1 8 3

- 0 . 2 3 8 7 2 - 0 . 0 6 6 2 9
1 . 3 0 2 0 9 - 0 . 2 2 6 0 8

- 0 . 1 8 1 8 5 - 0 . 0 0 9 0 7
0 . 2 7 0 0 4 0 . 0 0 6 9 6
0 . 2 4 8 9 7 - 0 . 0 1 1 7 0

- 0 . 1 5 3 9 3 0 . 7 1 0 9 4
- 0 . 1 5 3 0 6 0 . 0 5 0 2 6

0 . 0 7 3 1 0 - 0 . 0 5 7 9 7
- 0 . 0 0 9 0 2 0 . 0 2 C 1 9
- 0 . 1 0 0 2 9 0 . 3 1 8 2 0



D1M25ME



FILE D1 (CREATION BATE = 01-05-78)

CORRELATION COEFFICIENTS..

V1 V 2 V3 V9 V5 V6 V7 V8 V9 V1C

V1 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 2 5 9 2 0 0 . 9 7 8 7 1 0 . 2 5 3 1 7 - 0 . 1 9 1 5 3 - 0 . 9 2 8 9 1 - 0 . 0 7 1 3 5 - 0 . 0 9 3 9 7 - 0 . 9 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 9 5 2 6 5 - 0 . 2 7 9 9 6 - 0 . 2 9 8 5 8 0 . 3 0  983 0 . 3 9 1 0 1 0 . 0 8 1 2 9 0 . 0 7 9 9 1 0 . 9 9 1 8 1
V3 - 0 . 2 5 9  20 0 . 9 5 2 6 5 1 . 0 0 0 0 0 0 . 0 6 1 2 9 - 0 . 0 3 3 0 3 0 . 1 3 8 1 3 0 . 0 8 3 1 8 0 . 0 3 3 9 3 - 0 . 0 8 2 7 9 C . 1 5 8 5 2
V9 0 . 9 7 8 7 1 - 0 . 2 7 9 9 6 0 . 0 6 1 2 9 1 . 0 0 0 0 0 0 . 2 0 6  89 0 . 0 7 6 9 9 - 0 . 8 8 6 0 1 - 0 . 3 5 2 0 3 0 . 0 7 9 6 5 - 0 . 1 3 3 3 0
V5 0 . 2 5 3 1 7 - 0 . 2 9 8 5 8 - 0 . 0 3 3 0 3 0 . 2 0 6 8 9 1 . 0 0 0 0 0 0 . 0 5 0 0 1 - 0 . 2 3 3 1 5 - 0 . 9 6 9 7 0 0 . 2 0 9 3 5 - 0 . 1 1 9 1 9
V6 - 0 , 1 9 1 5 3 0 . 3 0 9 8 3 0 . 1 3 8 1 3 0 . 0 7 6 9 9 0 . 0 5 0 0 1 1 . 0 0 0 0 0 - 0 . 0 6 0 1 2 - 0 . 0 7 9 9 9 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 9 2 8 9 1 0 . 3 9 1 0 1 0 . 0 8 3 1 8 - 0 . 8 8 6 0 1 - 0 . 2 3 3 1 5 - 0 . 0 6 0 1 2 1 . 0 0 0 0 0 0 . 9 0 7 9 1 - 0 . 1 1 5 3 9 0 . 1 7 2 8 9
V8 - 0 . 0 7 1 3 5 0 . 0 8 1 2 9 0 . 0 3 3 9 3 - 0 . 3 5 2 0 3 - 0 . 9 6 9 7 0 - 0 . 0 7 9 9 9 0 . 9 0 7 9 1 1 . 0 0 0 0 0 - 0 . 2 3 9 9 5 0 . 0 6 7 3 5
V9 - 0 . 0 9 3 9 7 0 . 0 7 9 9 1 - 0 . 0 8 2 7 9 0 . 0 7 9 6 5 0 . 2 0 9 3 5 0 . 2 9 9 0 1 - 0 . 1 1 5 3 9 - 0 . 2 3 9 9 5 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V1 0 - 0 . 9 7 3 1 5 0 . 9 9 1 8 1 0 . 1 5 E 5 2 - 0 . 1 3 3 3 0 - 0 . 1 1 9 1 9 0 . 7 5 6 9 6 0 . 1 7 2 8 9 0 . 0 6 7 3 5 0 . 1 3 5 9 5 1 . 0 0 0 0 0

D ETERMI NANT OF CORRE LA TI ON M AT RI X = 0 . 0 0 9 3 6 6 5  ( 0 . 9 3 6 6 5 2 8 2 E - 0 2 )

F I L E  D1 ( C R E A T I O N  DATE = 0 1 - 0 5 - 7 8 )

V A R I A B L E EST COMMONALITX FACTOR E I G E N V A L U E PCT OF VAR CUM PCT

VI 0 . 7 8 5 5 8 1 3 . 2 2 7 5 9 3 2 . 3 3 2 .  3
V2 0 . 7 5 3 2 9 2 2 . 1 5 0 0 0 2 1 . 6 5 3 . 9
V3 0 . 3 0 9 7 2 3 1 . 2 1 8 8 8 1 2 . 2 6 6 . 0
V9 0 . 8 9 3 7 5 9 1 . 1 1 1 2 5 1 1 . 1 7 7 .  2
V5 0 . 2 9 9 5 2 5 0 . 7 7 9 5 2 7 . 7 8 9 . 9
V6 0 . 6 9 2 9 9 6 0 . 6 8 6 7 5 6 . 9 9 1 . 8
V7 0 . 8 3 1 3 7 7 0 . 3 8 9 7 9 3 . 8 9 5 . 6
V 8 0 . 3 6 9 0 1 8 0 . 2 2 3 3 8 2 . 2 9 7 . 9
V9 0 . 1 8 0 9 6 9 0 . 1 9 5 0 7 1 . 5 9 9 .  3
V10 0 . 7 1 9 9 2 1 0 0 . 0 6 9 7 9 0 . 7 1 0 0 . 0

AFTEP 8 ITERATIONS COMMUNALITV OF ONE OS MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION I 7



F I L E  0 1 ( C RE A TI O N DATE = 0 1 - 0 5 - 7 8 )

FACTOR M AT RI X OSING P R I N C I P A L  FACTOP WITH I T E R A T I O N S

FACTOR 1 FACTOR 2 F A C T C I  3

V1 - 0 . 7 8 3 8 2
V2 0 . 8 2 1 8 9
V3 0 . 2 7 1 2 9
V9 - 0 . 6 7 9 9 2
? 5  - 0 . 3 2 1 0 1
V6 0 . 3 5 1 0 1
7 7 0 . 7 0 6 5 3
V8 0 . 2 9 8 7 7
79 - 0 . 0 0 5 2 1
7 1 0  0 . 5 8 1 1 0

- 0 . 0 9 2 2 2 0 . 2 2 9 0 2
0 . 2 7 1 8 8 - 0 . 9 8 6 C 9
0 . 1 7 3 9 3 - 0 . 3 1 3 0 5
0 . 5 5 0 0 0 - 0 . 2 6 5 2 8
0 . 2 0 8 0 5 0 . 0 7 6 9 0
0 . 7 5 3 2 9 0 . 9 0 2 5 9

- 0 . 5 2 8 2 9 0 . 2 2 6 2 9
- 0 . 3 5 5 3 2 0 . 0 8 7 6 6

0 . 3 1 7 6 3 0 . 1 2 5 6 3
0 . 5 3 6 2 5 0 . 2 9 1 2 5

7 A P I A B L E  COHMU N A L I I Y  FACTOR

71 0 . 6 7 5 3 2  1
7 2  0 . 9 8 5 6 6  2
V3 0 . 2 0 1 6 7  3
7 9  0 . 8 3 8 7 9
75 0 . 1 5 2 1 7
7 6  0 . 8 5 2 6 5
V7 0 . 8 2 9 9 9
7 8  0 . 2 2 3 2 3
79 0 . 1 1 6 7 0
7 1 0  0 . 7 1 0 0 6
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E I G E N 7 A L 0 E

2 . 9 7 0 7 3
1 . 8 1 9 9 5
0 . 7 9 5 5 2

PCT OF VAR

5 3 . 2  
3 2 .  6
1 9 . 2

COM PCT

5 3 .  2 
8 5 . 8  

100.0



F ILE  D1 (CPEATION DATE = 0 1 -0 5 - 7 8 )

VABIBAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 .  399 64 - 0 . 6 8 4 9 4 - 0 . 2 1 5 5 5
V2 - 0 . 2 2 0 7 4 0 . 9 4 5 2 0 0 . 2 0 6 6 6
V3 0 . 0 3 4 4 1 0 . 4 4 5 9 7 0 . 0 3 9 9 5
V 4 0 . 9 1 3 4 0 - 0 . 0 6 5 4 7 - 0 . 0 1 2 4 8
V5 0 . 3 2 5 1 8 - 0 . 2 0 0 2 2 0 . 0 7 9 6 4
V6 0 . 0 9 0 7 7 0 .  13541 0 . 9cee9
V7 - 0 . 9 0 0 7 6 0 . 1 3 4 5 4 0 . 0 0 5 1 8
V8 - 0 . 4 6 1 4 5 0 . 0 2 6 2 8 - 0 . 0 9 8 0 0
V9 0 . 1 5 9 4 8 - 0 . 0 0 7 1 9 0 . 3 0 2 0 2
V10 - 0 . 1 6 5 0 2 0 . 3 0 1 3 8 0 . 7 6 S 4 2

TR AH ^FORMATION BATPIX

FACTOS 1 FACTOR 2 FACTOR 3

FACTOR 1 - 0 . 6 8 8 3 5  0 . 6 2 9 0 5
FACTCR 2 0 . 6 3 1 7 8  0 . 2 7 5 2 2
FACTOP 3 - 0 . 3 5 6 4 3  - 0 . 7 2 7 0 2

0 . 3 6 1 2 2
0 . 7 2 4 6 5
0 . 5 8 6 8 6

I 52

F I L E  D1 (CREATIOS DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE C O E F F IC IE N T S

FACTOR 1

0 . 0 1 1 7 8
* 2  0 . 1 3 6 1 6
v3 - 0 . 0 0 6 1 1

0 .  52966
V5 0 .  10827
V6 0 . 0 4 5 9 9
V7 - 0 . 4 0 1 7 2
V8 - 0 . 0 5 4 5 1
V9 0 . 0 2 5 5 3
v "10 - 0 . 1 0 0 8 3

FACTOR 2 FACTOR 3

0 . 1 3 7 8 7 - 0 . 1 5 3 3 6
1 . 2 1 8 9 0 - 0 . 2 5 6 1 7

- 0 . 0 4 3 2 3 - 0 . 0 2 1 9 9
0 . 1 0 0 4 8 - 0 . 0 2 5 8 3
0 . 0 5 8 3 0 0 . 0 2 1 6 1

- 0 . 3 0 3 0 9 0 . 8 0 5 2 0
- 0 . 1 7 2 2 3 0 . 0 5 1 0 7

0 . 0 2 7 4 2 - 0 . 0 5 1 4 1
- 0 . 0 5 4 8 9 0 . 0 3 6 9 1

0 . 1 1 9 8 0 0 . 1 9 2 6 6
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FILE D1 (CREATION DATE = 01-05-78)

COFR ELATION CO E F F IC IE N T S . .

V1 V 2 V 3 V4 V5

V1 1 . 0 0 0 0 0 - 0  . 79 772 - 0 . 7 5 3 3 6 - 0 . 0 7 5 9 2 0 .
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 8 5 1 1 6 - 0 . 1 2 1 2 1 - 0 .
V3 - 0 . 7 5 3 3 6 0 . 8 5 1 1 6 1 . 0 0 0 0 0 0 . 0 2 6 5 6 - 0 .
VO - 0 . 0 7 5 9 2 - 0 . 1 2 1 2 1 0 . 0 2 6 5 6 1 . 0 0 0 0 0 0 .
V 5 0 . 3 0 2 2 4 - 0 . 3 7 6 9 1 - 0 . 2 6 3 8 1 0 . 0 9 6 5 5 1.
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0. 16e i 2 - 0 . 1 1 6 8 2 0 .
V7 - 0 . 1 6 3 0 5 0 . 3 6 8 3 1 0 . 2 6 6 2 8 - 0 . 7 2 6 4 8 - 0 .
V8 0 . 0 4 7 1 5 - 0 . 0 4 8 1 5 0 . 0 0 5 1 7 - 0 . 5 4 0 8 9 - 0 .
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 1 0 4 9 0 0 . 2 8 6 2 4 0 .
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 3 4 9 3 6 - 0 . 1 1 7 7 8 - 0 .

V6 V7 V8 V9 V10

30224 - 0 . 1 9 1 5 3 - 0 . 1 6 3 8 5 0 . 0 4 7 1 5 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
376 91 0 . 3 0 9 8 3 0 . 3 6 8 3 1 - 0 . 0 4 8 1 5 0 . 0 7 4 9 1 0 . 4 4 1 8 1
26381 0 . 1 6 8 1 2 0 . 2 6 8 2 8 0 . 0 0 5 1 7 - 0 . 1 0 4 9 0 0 . 3 4 9 3 6
09 65 5 - 0 . 1 1 6 8 2 - 0 . 7 2 6 4 8 - 0 . 5 4 0 8 9 0 .  28 62 4 - 0 . 1 1 7 7 8
0 0 0 0 0 0 . 0 3 3 2 1 - 0 . 4 6 9 3 4 - 0 . 4 2 4 8 0 0 . 2 3 4 6 6 - 0 . 4 4 9 1 0
03321 1 . 0 0 0 0 0 0 . 0 1 8 2 3 - 0 . 1 5 7 9 7 0 . 2 9 9 0 1 0 . 7 5 6 9 6
46 93 4 0 . 0 1 8 2 3 1 . 0 0 0 0 0 0 . 6 2 5 4 5 - 0 . 2 8 3 4 9 0 . 2 7 9 5 6
4 24 80 - 0 . 1 5 7 9 7 0 . 6 2 5 4 5 1 . 0 0 0 0 0 - 0 . 4 9 5 4 5 0 . 1 8 8 5 0
2 3 46 8 0 . 2 9 9 0 1 - 0 . 2 8 3 4 9 - 0 . 4 9 5 4 5 1 . 0 0 0 0 0 0 . 1 3 5 9 5
4 4 91 0 0 . 7 5 6 9 6 0 . 2 7 9 5 6 0 . 1 8 8 5 0 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 0 3 C 1 5 (  0 . 3 0 1 5 1 4 5 2 E - 0 3 )

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COHMUNALITY FACTOR EIGENVALUE PCT OF VAR COM PCT

VI 0 . 8 1 4 0 4 1 3 . 5 6 1 8 9 3 5 . 6 3 5 . 6
V 2 0 . 9 1 5 4 3 2 2 . 5 3 0 7 5 2 5 . 3 6 0 . 9
V3 0 . 8 3 8 8 1 3 1 . 4 4 9 9 7 1 4 . 5 7 5 . 4
V4 0 . 7 3 4 5 8 4 0 . 9 1 6 3 5 9 . 2 8 4 . 6
V5 0 . 7 4 7 4 8 5 0 . 6 5 9 5 7 6 . 6 9 1 . 2
V6 C. 880 90 6 0 . 3 5 9 5 8 3 . 6 9 4 . 8
V7 0 . 7 6 6 1 8 7 0 . 2 5 1 4 4 2 . 5 9 7 .  3
V8 0 . 6 7 1 3 3 8 0 . 1 5 3 1 9 1 . 5 9 8 . 8
V9 0 . 4 7 5 7 4 9 0 . 0 8 4 5 9 0 . 8 9 9 . 7
V10 0 . 9 0 9 2 6 10 0 . 0 3 2 5 8 0 . 3 1 0 0 . 0

AFTEP 22 ITERATIONS COMMONALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTOBING TERMINATED AT ITERATION # 21



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX USING P R IN C IP AL  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOE 3

V1 - 0 . 7 3 2 2 9 - 0 . 3 3 7 2 2 0 . 3 1 7 1 9
V2 0 . 8 6  261 0 . 2 7 3 2 0 - 0 . 2 6 5 0 3
V3 0 .7 4 8 9 5 0 .2 3 0 5 2 - 0 . 3 9 5 4 7
V4 - 0 . 2 9 6 1 0 0 . 5 8 8 3 3 - O . 24942
V 5 - 0 . 5 0 2 4 6 0 .2 6 0 0 8 0 .0 6 8 6 2
V6 0 . 4 3 7 2 1 0 . 4 4 2 1 1 0 . 7 8  203
V7 0 . 5 9 5 8 3 - 0 . 6 4 7 4 5 0 . 0 7 8 7 8
V8 0 . 3 0 1 3 7 - 0 . 7 8 4 5 4 0 . 0 8 9 6 8
V9 - 0 . 0 9 2 6 5 0 . 5 1 6 3 6 0 . 1 9 0 3 5
V10 0 . 6 9 3 6 6 0 . 1 7 3 5 6 0 . 4 6 0 5 4

VARIABLE COMMONALITY FACTOR

V1 0 . 7 5 0 5 7
V2 0 . 8 B 8 9 8
V3 0 . 7 7 4 2 2
V 4 0 . 4 9 6 0 1
V5 0 . 3 2 4 6 1
V6 0 . 9 9 8 1 9
V7 0 . 7 8 0 4 1
V8 0 . 7 1 4 3 7
V9 0 . 3 1 1 4 4
V10 0 . 7 2 3 3 9

I5*f

EIGENVALUE

3 . 3 0 8 1 6  
2 . 1 8 5 9 2  
1 . 2 6 8 3 2

PCT OF VAR

4 8 . 9
3 2 . 3
1 8 . 8

CUB PCT

4 8 . 9
8 1 . 2

100.0



F I L E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0  . 8 5 4 1 0 0 . 0 3 0 3 3 - 0 . 1 4 1 9 9
V2 0 . 9 1 2 7 4 0 . 0 9 0 1 0 0 . 2 1 8 5 5
V3 0 . 8 7 6 8 4 0 . 0 5 3 9 1 0 . 0 4 9 6 2
V4 0 . 0 6 9 7 1 - 0 . 6 8 6  97 - 0 . 1 3 8 6 8
V 5 - 0 . 3 5 8 9 4 - 0 . 4 3 8 4 0 - 0 . 0 6 1 4 9
V 6 0 . 0 9 0 9 1 - 0 . 0 9 6  91 0 . 9 9 0 2 2
V7 0 . 2 3 9 8 6 0 . 8 4 4 6 9 0 . 0 9 6 8 7
V8 - 0 . 0 4 4 8 2 0 . B4189 - 0 . 0 5 9 8 8
V 9 - 0 . 0 1 2 0 8 - 0 . 4 7 3 7 6 0 . 2 9 4 7 1
V10 0 . 3 7 7 7 2 0 . 2 0 7 8 9 0 . 7 3 3 1 4

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 8 0 4 5 3 0 . 4 2 9 9 5 0 . 4 0 9 7 4
FACTOR 2 0 . 3 0 8 1 4 - 0 . 8 9 1 9 4 0 . 3 3 C 8 9
FACTOR 3 - 0 . 5 0 7 7 3 0 . 1 3 9 9 5 0 . 8 5 0 0 7
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F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 0 7 5 6 3 0 . 1 6 4 3 8 - 0 . 5 0 1 8 1
V2 1 . 0 4 3 5 5 0 . 2 0 6 2 4 - 0 . 5 9 C 8 7
V 3 0 . 0 1 7 6 2 - 0 . 1 8 7 1 6 0 . 0 0 0 9 5
V4 0 .  10311 0 . 0 1 5 2 1 0 . 1 6 2 8 0
V 5 0 . 2 8 6 8 2 0 . 1 2 7 8 8 - 0 . 4 1 3 5 1
V6 - 0 . 6 9 3 4 7 - 0 . 1 9 3 1 5 1 . 7 4 3 9 7
V7 - 0 .  10346 0 . 5 4 9 6 5 0 . 3 0 1 1 6
V8 - 0 . 0 5 0  36 0 . 4 0 8 3 6 0 . 1 6 0 9 4
V9 - 0 . 1 1 9 4 7 - 0 . 1 5 4 8 5 0 . 1 2 8 3 1
910 0 . 6 6 6 8 3 0 . 2 5 5 7 8 - 0 . 8 6 2 1 9
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F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORF ELATION C O E F F IC IE N T S . .

V1 V 2 V3 V4 V5 V6 V7 V8 V9 V10

V1 1 . 0 0 0 0 0 - 0  . 7 9 7 7 2 - 0 . 7 4 9 1 1 0 . 1 1 5 7 0 0 . 5 2 0 5 7 - 0 . 1 9 1 5 3 - 0 . 3 2 7 9 8 - 0 . 1 6 2 9 2 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 8 5 0 6 7 - 0 . 2 0 1 3 7 - 0 . 4 8 7 9 3 0 . 3 0 9 8 3 0 . 4 2 5 0 8 0 . 0 7 8 2 5 0 . 0 7 4 9 1 0 . 4 4 1 8 1
V 3 - 0 . 7 4 9 1 1 0 . 8 5 0 6 7 1 . 0 0 0 0 0 - 0 . 0 7 1 9 8 - 0 . 3 7 0 8 0 0 . 1 9 2 9 6 0 . 3 4 1 1 3 0 . 1 3 4 5 0 - 0 . 1 0 8 7 0 0 . 3 6 7 2 2
V4 0 . 1 1 5 7 0 - 0 . 2 0 1 3 7 - 0 . 0 7 1 9 8 1 . 0 0 0 0 0 0 . 0 6 2 5 1 - 0 . 1 3 7 0 8 - 0 . 7 6 2 0 0 - 0 . 5 3 4 0 2 0 . 2 9 6 1 3 - 0 . 1 6 1 7 5
V 5 0 . 5 2 0 5 7 - 0 . 4 8 7 9 3 - 0 . 3 7 0 8 0 0 . 0 6 2 5 1 1 . 0 0 0 0 0 0 . 0 1 5 4 9 - 0 . 3 5 2 1 6 - 0 . 4 0 5 5 8 0 . 1 4 9 2 2 - 0 . 4 8 5 4 7
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 1 9 2 9 6 - 0 . 1 3 7 0 8 0 . 0 1 5 4 9 i  . ecooo 0 . 1 3 3 4 3 - 0 . 1 4 0 8 4 0 . 2 9 9 0 1 D . 75696
V7 - 0 . 3 2 7 9 8 0 . 4 2 5 0 8 0 . 3 4 1 1 3 - 0 . 7 6 2 0 0 - 0 . 3 5 2 1 6 0 . 1 3 3 4 3 1 . 0 0 0 0 0 0 . 5 9 6 4 2 - 0 . 3 0 6 5 5 0 . 3 1 1 0 3
V8 - 0 . 1 6 2 9 2 0 . 0 7 8 2 5 0 . 1 3 4 5 0 - 0 . 5 3 4 0 2 - 0 . 4 0 5 5 8 - 0 . 1 4 0 8 4 0 . 5 9 6 4 2 1 . 0 0 0 0 0 - 0 . 4 8 4 6 5 0 . 2 3 8 1 9
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 1 0 6 7 0 0 . 2 9 6 1 3 0 . 1 4 9 2 2 0 . 2 9 9 0 1 - 0 . 3 0  655 - 0 . 4 8 4 6 5 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 3 6 7 2 2 - 0 . 1 6 1 7 5 - 0 . 4 8 5 4 7 0 . 7 5 6 9 6 0 . 3 1 1 0 3 0 . 2 3 8 1 9 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 .0 0 0 4 1 9 0  ( 0 .4 18985  96E-03)

F IL E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VAPIABLE EST COMMUNALITX FACTOR EIGENVALUE PCT OF VAR COM PCT

V1 0 . 7 2 3 7 9 1 3 . 9 3 1 1 1 3 9 . 3 3 9 .  3
V2 0 . 8 8 6 1 3 2 2 . 2 3 2 2 2 2 2 . 3 6 1 . 6
V 3 0 . 8 3 3 6 6 3 1 . 4 0 8 7 3 1 4 . 1 7 5 . 7
V4 0 . 7 1 8 3 7 4 0 . 9 1 4 6 2 9 . 1 8 4 . 9 -
V 5 0 . 7 3 8 9 5 5 0 . 6 2 5 9 6 6 . 3 9 1 . 1
V6 0 . 8 5 1 7 4 6 0 . 3 3 9 0 2 3 . 4 9 4 . 5
V7 0 . 7 2 6 2 6 7 0 . 2 4 4 6 3 2 . 4 9 7 . 0
V8 0 . 6 5 2 6 9 8 0 . 1 6 4 5 5 1 . 6 9 8 . 6
V 9 0 . 4 3 5 8 3 9 0 . 0 9 1 8 9 0 . 9 9 9 . 5
VI 0 0 . 8 8 1 5 0 10 0 . 0 4 7 2 1 C. 5 1 0 0 . 0

AFTER 7 ITERATIONS COHHUNALITV OF ONE OB MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION I 6



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 0 )

FACTOR MATRIX USING P R IN C IP A L  FACTOR NITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 7 8 3 2 0
72 0 .  8<I400
V3 0 .7*4227
VU - 0 . 4 2 4 5 7
V5 - 0 . 5 6 8 0 2
V6 0 . 4 0 8 6 9
V7 0 . 6 7 6 9 2
V8 0 . 4 3 5 0 6
V9 - 0 . 1 2 0 6 0
V10 0 . 6 6 6 0 6

0 . 2 3 1 2 7 0 . 3 2 9 8 4
0 . 2 7 2 5 4 - 0 . 2 8 C 9 6
0 . 1 9 6 2 8 - 0 . 3 6 6 1 0
0 . 5 4 5 5 3 - 0 . 3 4 2 6 6
0 . 0 7 0 3 4 0 . 1 7 6 4 3
0 . 5 5 0 1 1 0 . 7 1 5 0 1
0 . 5 2 2 4 7 0 . 2 0 6 2 9
0 . 6 5 9 4 1 0 . 0 9 2 9 8
0 . 5 6 2 0 5 0 . 1 0 3 0 1
0 . 2 9 7 5 9 0 . 3 9 2 4 6

VARIABLE COMHUNALITY FACTOR

V1 0 . 7 7 5 8 1
V2 0 . 8 6 5 5 5
V3 0 . 7 2 3 5 2
V4 0 . 5 9 5 2 8
V5 0 . 3 5 8 7 2
V6 0 . 9 8 0 9 0
V7 0 . 7 7 3 7 4
V8 0 . 6 3 2 7 5
V9 0 . 3 4 1 0 6
V10 0 . 6 0 7 0 1

f- 
<n m
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EIGENVALUE

3 . 6 5 2 4 6
1 . 8 0 3 7 3
1 . 1 9 8 1 7

PCT OF VAR CUM PCT

5 4 . 2  5 4 . 2
2 8 . 0  8 2 . 2
1 7 . 8  1 0 0 . 0



FILE D1 (CREATION DATE = 01-05-78)

VABIHAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

VI  - 0 . 8 6 7 0 5  - 0 . 0 6 4 2 9  - 0 . 1 4 1 0 8
V2 0 . 9 0 0 5 7  0 . 0 7 1 2 2  0 . 2 2 2 3 6
V3 0 . 8 4 4 3 3  0 . 0 6 4 6 7  0 . 0 8 0 2 1
V4 - 0 . 0 2 3 9 2  - 0 . 7 5 1 6 8  - 0 . 1 7 2 3 0
V5 - 0 . 5 3 5 4 7  - 0 . 2 6 5 4 8  - 0 . 0 3 9 0 2
V6 0 . 0 8 ) 1 1  - 0 . 0 7 0 8 1  0 . 9 8 3 8 4
V7 0 . 3 0 6 2 9  0 , 8 0 7 0 0  0 . 1 6 9 3 2
VB 0 . 1 3 6 4 1  0 . 7 7 9 9 2  - 0 . 0 7 6 6 2
V9 - 0 . 0 1 0 7 4  - 0 . 4 9 8 4 4  0 . 3 0 4 1 3
V10 0 . 4 0 4 5 6  0 . 1 6 5 2 8  0 . 7 0 4 2 9

TR AH SFORHATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 8 0 8 8 0  0 . 4 5 3 1 9  0 . 3 7 4 7 7
FACTOR 2 0 . 2 5 1 8 3  - 0 . 8 4 2 8 0  0 . 4 7 5 6 8
FACTOR 3 - 0 . 5 3 1 4 3  0 . 2 9 0 3 5  0 . 7 9 5 7 9

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCOPE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR

VI - 0 . 2 2 7 4 4 0 . 0 7 3 7 3 - 0 . 1 6 6 9 5
V 2 0 . 8 9 9 9 2 - 0 . 1 3 4 0 6 - 0 . 3 5 9 1 4
V3 - 0 . 0 7 5 6 8 - 0 . 0 2 2 2 6 0 . 0 2 7 2 4
V4 0 . 1 9 6 5 3 - 0 . 2 0 6 8 9 0 . 0 0 2 6 6
V5 0 . 2 6 0 4 3 0 . 0 0 9 6 1 - 0 . 3 8 3 8 0
V6 - 0 . 5 6 7 5 9 - 0 . 1 2 0 3 7 1 . 5 2 6 2 6
V7 - 0 . 0 0 0  25 0 . 5 1 1 8 1 0 . 0 6 4 3 8
VB - 0 . 0 0 3 2 7 0 . 2 9 8 1 4 0 . 1 4 4 1 1
V9 - 0 . 0 9 7 3 1 - 0 . 1 0 5 8 8 0 . 1 0 2 7 4
V10 0 . 5 2 9 0 9 0 . 1 1 4 0 7 - 0 . 6 3 5 5 5
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H L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

CORF ELATION CO E F F I C I E N T S . .

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10

V1 1 . 0 0 0 0 0 - 0 . 7 9 7 7 2 - 0 . 7 0 7 3 3 - 0 . 0 0 2 6 6 0 . 2 9 0 1 3 - 0 . 1 9 1 5 3 - 0 . 3 7 3 9 2 0 . 0 2 9 8 0 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 8 6 4 3 2 - 0 . 0 5 8 7 6 - 0 . 3 2 1 7 9 0 . 3 0 9 8 3 0 . 5 0 1 2 3 - 0 . 0 6 7 8 1 0 . 0 7 4 9 1 0 . 4 4 1 8 1
V3 - 0 . 7 0 7 3 3 0 . 8 6 4 3 2 1 . 0 0 0 0 0 0 . 0 8 3 8 0 - 0 . 1 7 6 0 4 0 . 2 3 5 4 5 0 . 3 7 3 6 3 - 0 . 0 5 7 1 2 - 0 . 0 9 1 1 1 0 . 3 7 2 3 5
v4 - 0 . 0 0 2 6 6 - 0 . 0 5 B 7 6 0 . 0 8 3 8 0 1 . 0 0 0 0 0 - 0 . 0 1 0 7 0 0 . 0 1 6 6 5 - 0 . 6 3 9 1 0 - 0 . 5 9 4 6 2 0 . 3 4 4 0 2 - 0 . 0 2 5 2 3
V5 0 . 2 9 0 1 3 - 0 . 3 2 1 7 9 - 0 . 1 7 6 0 4 - 0 . 0 1 0 7 0 1 . 0 0 0 0 0 - 0 . 2 8 2 8 9 - 0 . 2 8 0 6 7 - 0 . 1 5 4 8 4 0 . 1 1 4 0 9 - 0 . 5 1 7 5 6
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 2 3 5 4 5 0 . 0 1 6 6 5 - 0 . 2 8 2 8 9 1 . 0 0 0 0 0 0 . 1 4 5 2 9 - 0 . 1 2 1 8 2 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 3 7 3 9 2 0 . 5 0 1 2 3 0 . 3 7 3 6 3 - 0 . 6 3 9 1 0 - 0 . 2 8 0 6 7 0 . 1 4 5 2 9 1 . C 0 0 0 0 0 . 4 4 0 0 8 - 0 . 0 9 3 6 7 0 . 2 8 2 1 2
V 8 0 . 0 2 9 8 0 - 0 . 0 6 7 8 1 - 0 . 0 5 7 1 2 - 0 . 5 9 4 6 2 - 0 . 1 5 4  84 - 0 . 1 2 1 8 2 0 . 4 4 0 0 8 1 . 0 0 0 0 0 - 0 . 5 5 0 8 8 0 . 0 5 0 6 8
V9 - 0 . 0 4 3 9 7 0 . 0 7 4 9 1 - 0 . 0 0 1 1 1 0 . 3 4 4 0 2 0 . 1 1 4 0 9 0 . 2 9 9 0 1 - 0 . 0 9 3 6 7 - 0 . 5 5 0 8 8 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 3 7 2 3 5 - 0 . 0 2 5 2 3 - 0 . 5 1 7 5 6 0 . 7 5 6 9 6 0 . 2 8 2 1 2 0 . 0 5 0 6 8 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 0 1 3 4 6 1 (  0 . 1 3 4 6 1 0 4 3 E - 0 2 )

F I L E  D1 (CREATION PATE = 0 1 - 0 5 - 7 8 )

VARI ABLE EST CCMMU N A L I T ! FACTOR EIGENVALUE PCT OF VAR CUM PCT

VI 0 . 7 1 6 2 1 1 3 . 6 0 7 2 5 36 .1 3 6 . 1
V2 0 . 8 7 6 3 9 2 2 . 3 6 0 7 4 2 3 . 6 5 9 . 7
V3 0 . 8 1 6 0 5 3 1 . 3 8 1 1 7 1 3 . 8 7 3 .  5
V4 0 . 6 9 0 1 5 4 0 . 9 7 7 1 2 9 . 8 8 3 .  3
V 5 0 . 4 7 4 8 4 5 0 . 6 1 4 1 2 6 . 1 89 .4
V6 0 . 6 8 8 9 8 6 0 . 3 5 7 2 3 3 . 6  ■ 9 3 . 0
V7 0 . 6 9 9 0 7 7 0 . 3 2 6 1 0 3.  3 9 6 . 2
V8 0 . 5 7 2 9 3 8 0 . 1 7 0 0 5 1 . 7 9 7 . 9
V9 0 . 4 7 4  80 9 0 . 1 3 4 6 5 1 . 3 9 9 .  3
V10 0 . 7 6 5 8 2 10 0 . 0 7 1 5 0 0 . 7 1 0 0 . 0

AFTER 14 ITERATIONS COMMUNAL!!! OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION I 13



FIIE D1 (CPEATION DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V I - 0 . 7 6 0 2 4 - 0 . 0 7 7 1 6 0 . 2 7 3 3 6
V2 0 . 9 1 8 5 0 0 . 0 7 8 5 5 - 0 . 3 8 2 5 0
V3 0 . 7 6 4 2 2 0 . 1 1 7 3 7 - 0 . 3 9 4 7 6
V4 - 0 .  13809 0 . 7 5 7 9 9 - 0 . 0 9 5 6 5
V5 - 0 . 4 3 1 4 1 0 . 0 6 3 5 7 - 0 . 2 2 8 8 4
V6 0 . 5 0 5 9 0 0 . 2 6 7 9 3 0 . 5 3 3 0 2
V7 0 . 5 6 2 0 3 - 0 . 5 3 5 5 6 - 0 . 0 2 2 8 6
V8 0 . 0 8 0 7 2 - 0 . 8 2 5 8 4 0 . 1 3 4 0 3
V9 0 . 0 5 2 8 3 0 . 5 3 2 6 9 0 . 0 8 6 8 0
V1 0 0 . 7 6 5 8 6 0 . 1 5 0 8 9 0 . 6 2 2 4 3

VARIABLE COMMUNALITI FACTOR

V1 0 . 6 5 8 6 5  1
V2 0 . 9 9 6 1 2  2
V3 0 . 7 5 3 6 4  3
VU 0 . 6 0 2 7 7
V5 0 . 2 4 2 5 2
V6 0 . 6 1 1 8 4
V7 0 . 6 0 3 2 2
V8 0 . 7 0 6 4 9
V9 0 . 2 9 4 0 8
V10 0 . 9 9 6 7 2

l 60

EIGENVALUE

3 . 3 7 8 4 8
1 . 9 5 1 6 4
1 . 1 3 5 9 3

PCT OF VAR

5 2 . 2
3 0 . 2  
1 7 . 6

CUM PCT

5 2 . 2
8 2 . 4

100.0



F I L E  D1 (CREATION DATE =  0 1 - 0 5 - 7 8 )

VAPINAX ROTATED FACTOR MATRIX

FACTOR 1

VI - 0 . 7 7 7 9 9
V2 0 . 9 6 9 7 8
V3 0 . 8 5 5 6 7
V4 - 0 . 0 0 2 0 0
V5 - 0 . 2 0 7 2 5
V6 0 . 1 1 0 3 8
V7 0.112829
V8 - 0 . 0 7 1 4 1
V9 0 . 0 2 8 0 5
7 1 0  0 . 2 5 8 4 6

TRANSFORMATION MATRIX

FACTOR 1

FACTOR 2 FACTOE

0 . 0 0 8 7 7 - 0 . 2 3 0 8 8
- 0 . 0 2 1 3 5 0 . 2 3 4 9 3

0 . 0 3  908 0 . 1 4 1 1 9
0 . 7 7 4 6 5 - 0 . 0 5 1 7 2
0 . 1 3 8 4 5 - 0 . 4 2 4 7 4
0 . 1 5 7 0 9 0 . 7 5 6 2 7

- 0 . 6 0 4 7 2 0 . 2 3 2 6 0
- 0 . 8 3 6 5 4 0 . 0 3 S S 7

0 . 5 1 2 8 0 0 . 1 7 4 1 6
- 0 . 0 0 0 6 6 0 . 9 6 4 3 2

FACTOR 2 FACTOR 3

FACTOR 1 
FACTOR 2 
FACTOR 3

0 . 8 0 3 9 2  - 0 . 1 3 7 4 7
0 . 0 6 9 1 8  0 . 9 8 7 9 3

- 0 . 5 9 0 7 0  - 0 . 0 7 1 4 0

0 . 5 7 6 6 3
o . i 3 e e o
0 . 8 0 3 7 3
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F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1

V1 - 0 . 0 0 3 7 3
V2 1 . 1 2 9 0 6
V3 - 0 . 0 4 1 9 6
V 4 0 . 0 8 9 3 5
V5 0 . 0 7 6 4 9
V6 - 0 . 1 4 0 5 8
V7 - 0 . 0 3 2 6 5
V 8 0 . 0 6 0 8 4
V9 - 0 . 0 1 4 1 6
V10 - 0 . 0 7 0 2 1

FACTOR 2 FACTOR 3

- 0 . 0 1 0 4 8 0 . 2 8 1 1 5
0 . 0 0 6 3 1 0 . 1 4 9 7 4
0 . 0 1 8 8 3 - 0 . 2 6 7 8 2
0 . 3 3 4 9 3 0 . 0 8 2 0 0
0 . 0 4 8 5 8 0 . 1 4 9 2 8
0 . 0 8 6 2 5 - 0 . 0 9 3 5 1

- 0 . 1 8 3 1 3 0 . 1 3 9 2 1
- 0 . 4 9 9 1 7 - 0 . 0 5 3 1 4

0 . 0 7 0 4 4 - 0 . 0 2 6 2 1
0 . 0 2 0 2 8 1 . 2 4 6 2 7



D1M50ME
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FILE D1 (CBEATION DATE = 01-05-7B)

COBR ELATION C O E F F IC IE N T S . .

V1 V 2 V 3 V4 V5 V6 V7 VB V 9 V10

V1 1 . 0 0 0 0 0 - 0  . 7 9 7 7 2 - 0 . 2 7 7 1 5 0 . 0 2 6 6 0 0 . 1 2 4 8 4 - 0 . 1 9 1 5 3 - 0 . 0 8 6 1 4 - 0 . 0 1 7 4 7 - 0 . 0 4 3 9 7 - 0 . 4 7 3 1 5
V2 - 0 . 7 9 7 7 2 1 . 0 0 0 0 0 0 . 4 2 0 5 0 - 0 . 1 0 9 3 6 - 0 . 1 6 8 0 2 0 . 3 0 9 8 3 0 . 1 8 9 8 4 0 . 0 0 7 2 8 0 . 0 7 4 9 1 0 . 4 4 1 B 1
V3 - 0 . 2 7 7 1 5 0 . 4 2 0 5 0 1 . 0 0 0 0 0 0 . 0 6 3 3 1 - 0 . 0 4 8 1 6 0 . 0 9 9 0 1 0 . 1 3 7 7 7 0 . 0 1 1 1 1 - 0 . 1 6 4 0 1 0 . 1 2 6 9 0
V4 0 . 0 2 6 6 0 - 0 . 1 0 9 3 6 0 . 0 6 3 3 1 1 . 0 0 0 0 0 0 . 0 1 0 1 4 - 0 . 0 5 4 7 9 - 0 . 7 5 4 1 3 - 0 . 5 4 9 5 8 0 . 1 3 6 7 9 - 0 . 0 6 6 5 8
V5 0 . 1 2 4 6 4 - 0 . 1 6 6 0 2 - 0 . 0 4 8 1 6 0 . 0 1 0 1 4 1 . 0 0 0 0 0 - 0 . 0 6 9 9 7 - 0 . 2 3 2 8 7 - 0 . 2 2 3 6 2 0 . 1 8 3 5 8 - 0 . 2 4 0 8 4
V6 - 0 . 1 9 1 5 3 0 . 3 0 9 8 3 0 . 0 9 9 0 1 - 0 . 0 5 4 7 9 - 0 . 0 6 9 9 7 1 . 0 0 0 0 0 0 . 0 5 2 2 2 - 0 . 0 1 3 2 8 0 . 2 9 9 0 1 0 . 7 5 6 9 6
V7 - 0 . 0 8 6 1 4 0 . 1 8 9 8 4 0 . 1 3 7 7 7 - 0 . 7 5 4 1 3 - 0 . 2 3 2 8 7 0 . 0 5 2 2 2 1 . 0 0 0 0 0 0 . 5 8 0 2 7 - 0 . 1 7 7 4 6 0 . 1 2 7 9 3
VB - 0 . 0 1 7 4 7 0 . 0 0 7 2 8 0 . 0 1 1 1 1 - 0 . 5 4 9 5 8 - 0 . 2 2 3 6 2 - 0 . 0 1 3 2 8 0 . 5 8 0 2 7 1 . 0 0 0 0 0 - 0 . 2 3 5 6 0 0 . 1 2 4 2 7
V9 - 0 . 0 4 3 5 7 0 . 0 7 4 9 1 - 0 . 1 6 4 0 1 0 . 1 3 6 7 9 0 . 1 8 3 5 8 0 . 2 9 9 0 1 - 0 . 1 7 7 4 6 - 0 . 2 3 5 6 0 1 . 0 0 0 0 0 0 . 1 3 5 9 5
V10 - 0 . 4 7 3 1 5 0 . 4 4 1 8 1 0 . 1 2 6 9 0 - 0 . 0 6 6 5 8 - 0 . 2 4 0 8 4 0 . 7 5 6 9 6 0 . 1 2 7 9 3 0 . 1 2 4 2 7 0 . 1 3 5 9 5 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 1 0 7 6 5 3 <  0 . 1 0 7 B 5 2 5 2 E - 0 1 )

F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VAPIABLE EST COMHONALITY FACTOR EIGENVALOE PCT OF VAB COM PCT

V1 0 . 7 2 0  39 1 2. 8 6 20 3 2 8 . 6 2 8 . 6
V2 0 . 7 3 0 9 6 2 2 . 2 6 7 6 5 2 2 . 7 5 1 . 3
V3 0 . 3 0 3 3 3 3 1 . 3 8 7 6 0 1 3 . 9 6 5 . 2
V4 0 . 6 5 9 9 8 4 1 . 0 4 9 8 3 1 0 . 5 7 5 . 7
V 5 0 . 2 4 0 0 8 5 0 . 8 0 1 8 6 8 . 0 8 3 . 7
V6 0 . 6 8 6 4 1 6 0 . 6 3 5 9 9 6 . 4 9 0 .  1
V7 0 . 6 7 0 9 5 7 0 . 4 7 4 2 2 4 . 7 9 4 . 8
V8 0 . 4 2 9  30 8 0 . 2 2 5 6 7 2 . 3 9 7 . 0
V9 0 . 2 2 7 0 0 9 0 .  17 692 1 . 8 9 8 . 8
V10 0 . 7 2 8 2 8 10 0 . 1 1 8 1 3 1 . 2 1 0 0 . 0

HOEE THAN 25 ITERATIONS BEQOIFED.



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR HATRIX USING PRI NC IP AL  FACTOR HITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 6 5 9 9 5  - 0 . 2 6 6 7 6  0 . 3 9 6 6 5
V2 0 . 6 0 6 6 5  0 . 2 6 0 5 5  - 0 . 9 6 1 7 f t
V3 0 .3 0 1 9 1  0 . 0 7 3 0 f t  - 0 . 2 7 C 7 3
V9 - 0 . 3 5 6 1 7  0 . 6 8 9 0 7  - 0 . 1 2 1 2 6
V5 - 0 . 2f t972 0 . 1 1 5 3 1  0 . 0 3 1 9 2
V6 0 . 6 1 7 0 5  0 . 3 7 2 7 1  0 . 6 5 7 3 2
V7 0 . 9 9 3 3 7  - 0 . 7 6 2 9 3  0 . 0 3 3 9 2
V8 0 . 2 9 9 7 1  - 0 . 6 2 0 3 5  0 . 0 7 9 7 5
V9 0 . 0 2 8 2 5  0 . 3 2 0 9 7  0 . 2 1 9 1 6
V10 0 . 7 1 9 5 1  0 . 2 6 6 7 7  0 . 3 1 9 1 8

VARIABLE CCMMUNALITI FACTOR

V1 0 . 6 6 2 9 6  1
V2 0 . 9 3 1 7 7  2
V3 0 . 1 6 9 9 8  3
Vft 0 . 6 1 6 3 8
V5 0 . 0 7 6 6 9
V6 0 . 9 5 1 7 9
V7 0 . 8 2 6 6 2
V8 0 . 9 8 1 0 2
V9 0 . 1 5 1 5 f t
V10 0 . 6 8 3 5 6
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EIGENVALUE PCT OF VAR CUN PCT

2 . 5 9 1 5 8  f t 6 . 7 9 6 . 7
1 . 9 1 1 1 1  3 9 . 9  8 1 . 1
1 . 0 9 9 0 2  1 8 . 9  1 0 0 . 0



F I L E  D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VAFIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR

VI - 0 . 0 1 5 8 6 - 0 . 7 9 7 4 2 - 0 . 1 6 3 8 1
V2 0 . 0 7 7 9 1 0 . 9 4 2 8 2 0 . 1 9 1 8 1
V3 0 . 0 3 6 0 5 0 . 4 0 9 9 4 - 0 . 0 1 1 1 7
V4 - 0 . 7 8 5 0 4 0 . 0 1 0 0 0 - 0 . 0 0 0 2 5
V 5 - 0 . 2 1 1 7 6 - 0 . 1 6 6 9 0 - 0 . 0 6 2 8 0
V6 0 . 0 5 5 4 0 0 . 1 0 7 4 9 0 . 9 6 8 0 5
V7 0 . 9 0 0 3 4 0 . 1 2 4 6 6 - 0 . 0 2 1 5 9
V 8 0 . 6 9 2 7 7 - 0 . 0 0 4 6 4 - 0 . 0 3 2 7 8
V9 - 0 . 2 3 5 2 1 - 0 . 0 3 7 8 1 0 . 3 0 7 8 8
V10 0 . 1 4 3 7 9 0 . 3 6 9 2 0 0 . 7 2 5 6 5

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 4 6 2 5 6  0 . 7 0 9 0 7
FACTOR 2 - 0 .  871(50 0 . 2 6 6 1 1
FACTOR 3 0 . 1 4 5 9 1  - 0 . 6 5 2 9 9

0 . 5 3 2 2 1
0 . 4 0 5 5 1
0 . 7 4 3 1 8

\6k

F I L E D1 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFIC IENTS

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 0 1 5 3 4 0 . 0 2 4 5 3 - 0 . 1 8 7 0 7
V2 - 0 . 0 7 0 5 6 1 . 0 0 4 8 6 - 0 . 2 3 C 9 9
V3 - 0 . 0 2 9 2 7 - 0 . 0 2 7 1 1 - 0 . 0 6 2 4 4
V 4 - 0 . 1 8 2 3 0 0 . 1 7 5 1 8 0 . 0 2 1 0 6
V5 - 0 . 0 0 2 7 4 0 . 0 5 2 5 9 - 0 . 0 2 4 0 6
V6 0 . 0 0 7 7 1 - 0 . 3 2 4 5 4 1 . 0 4 7 2 0
V7 0 . 6 4 8 5 0 0 . 0 4 9 5 4 - 0 . 0 2 8 9 7
V8 0 . 1 9 4 4 1 0 . 0 2 1 6 4 0 . 0 0 8 7 4
V9 - 0 . C 5 9  30 - 0 . 0 6 7 7 5 - 0 . 0 0 1 5 5
V10 0 . 0 6 8 2 5 0 . 2 1 0 4 7 - 0 . 0 4 7 1 3
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F I L E  N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

CORRELATION C O E F F IC IE N T S . .

V1 V 2 V3 V4 V 5 V6 V7 V 8 V9 V19

V1 1 . 0 0 0 0 0 - 0 . 1 3 5 5 4 0 . 1 4 4 3 4 0 . 3 4 3 5 5 0 . 3 2 3 2 6 0 . 5 2 2 8 7 0 . 3 2 7 6 5 0 . 1 8 8 2 2 0 . 0 0 9 3 1 0 . 1 0 4 9 0
V2 - 0 . 1 3 5 5 4 1 . 0 0 0 0 0 - 0 . 0 6 1 6 5 - 0 . 2 6 9 8 6 - 0 . 3 8 2 2 5 - 0 . 3 4 3 2 4 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 . 2 5 8 7 4 - 0 . 2 5 6 3 5
V3 0 . 1 4 4 3 4 - 0 . 0 6 1 6 5 1 . 0 0 0 0 0 0 . 1 7 6 6 5 0 . 1 0 0 5 1 0 . 0 4 1 1 1 0 . 0 8 0 8 9 0 . 1 0 2 6 8 0 . 2 0 9 5 1 0 . 1 0 4 1 0
V4 0 . 3 4 3 5 5 - 0 . 2 6 9 8 6 0 . 1 7 6 6 5 1 . 0 0 0 0 0 0 .  66186 0 . 4 2 6 0 7 0 . 3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 1 0 0 0 8 0 . 2 9 1 9 8
V 5 0 . 3 2 3 2 6 - 0 . 3 8 2 2 5 0 . 1 0 0 5 1 0 . 6 6 1 8 6 1 . 0 0 0 0 0 0 . 6 0 4 6 0 0 . 5 5 1 2 9 0 . 5 7 7 0 7 - 0 . 2 6 0 8 4 0 . 4 2 7 5 7
V6 0 . 5 2 2 8 7 - 0 . 3 4 3 2 4 0 . 0 4 1 1 1 0 . 4 2 6 0 7 0 . 6 0 4 6 0 1 . 0 0 0 0 0 0 . 6 4 6 1 6 0 . 4 1 6 3 1 - 0 . 3 0 3 2 2 0 . 2 6 4 1 3
V 7 0 . 3 2 7 6 5 - 0 . 3 6 4 9 7 0 . 0 8 0 8 9 0 . 3 8 2 9 0 0 . 5 5 1 2 9 0 . 6 4 6 1 6 1 . 0 0 0 0 0 0 . 4 1 9 0 6 - 0 . 2 4 0 0 3 0 . 2 8 2 9 5
V8 0 . 1 8 8 2 2 - 0 . 3 3 8 0 5 0 . 1 0 2 6 8 0 . 3 6 4 2 2 0 . 5 7 7 0 7 0 . 4 1 6 3 1 0 . 4 1 9 0 6 1 . 0 0 0 0 0 - 0 . 2 6 0 5 5 0 . 4 9 3 0 9
V9 0 . 0 0 9 3 1 0 . 2 5 8 7 4 0 . 2 0 9 5 1 - 0 . 1 0 0 0 8 - 0 .  260 84 - 0 . 3 0 3 2 2 - 0 . 2 4 0 0 3 - 0 . 2 6 0 5 5 1 . 0 0 0 0 0 - 0 . 2 0 1 7 1
V10 0 . 1 0 4 9 0 - 0 . 2 5 6  35 0 . 1 0 4 1 0 0 . 2 9 1 9 8 0 . 4 2 7 5 7 0 . 2 6 4 1 3 0 . 2 8 2 9 5 0 . 4 9 3 0 9 - 0 . 2 0 1 7 1 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 3 7 3 3 2 5 (  0 . 3 7 3 3 2 5 0 5 E - 0 1 )

F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COHMUNALITY FACTOR EIGENVALUE PCT OF VAR CUM PCT

V 1 0 . 3 2 9 9 9 1 3 . 9 0 9 1 1 3 9 . 1 3 9 . 1
V2 0 . 2 1 8 4 3 2 1 . 3 2 4 4 2 1 3 . 2 5 2 .  3
V 3 0 . 1 0 7 6 9 3 1 . 0 7 8 6 1 1 0 . 8 6 3 . 1
V4 0 . 4 6 9 1 3 4 0 . 7 8 3 5 0 7 . 8 7 1 . 0
V5 0 . 6 5 5 5 1 5 0 . 6 8 4 7 4 6 . 8 7 7 . 8
V6 0 . 6 0 8 2 7 6 0 . 6 2 3 3 1 6 . 2 8 4 . 0
V 7 0 . 4 7 5 8 2 7 0 . 5 7 6 2 1 5 . 8 8 9 . 8
V8 0 . 4 3 1 6 6 8 0 . 4 7 6 3 0 4 . 8 9 4 . 6
V9 0 . 2 1 9 7 1 9 0 . 3 0 4 7 2 3 . 0 9 7 . 6
VI 0 0 . 2 8 4 7 9 10 0 . 2 3 9 0 5 2 . 4 1 0 0 . 0

CONVERGENCE REQUIRED 19 ITERATIONS



F I L E  N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX OSING P R IN C IP A L  FACTOR NITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOE 3

VI 0 . 4 5 2 0 1
V2 - 0 . 4 7  270
V3 0 . 1 2 8 5 7
V4 0 . 6 2 6 3 5
V5 0 . 8 3 9 7 8
V6 0 . 8 2 1 0 4
V7 0 . 6 8 9 8 2
V8 0 . 6 5 5 3 2
V9 - 0 . 3 4 9 9 4
V10 0 . 4 9 0 5 2

0 . 4 0 6 5 4  - 0 . 1 6 0 2 9
0 . 1 5 0 0 8  - 0 . 0 1 8 2 3
0 . 3 0 7 6 0  0 . 2 7 3 8 4
0 . 1 8 4 6 9  0 . 1 9 1 9 9

- 0 . 0 0 5 3 2  0 . 1 6 8 0 6
0 . 1 6 1 5 1  - 0 . 4 3 2 C 8
0 . 0 3 0 2 8  - 0 . 1 3 6 6 3

- 0 . 2 0 3 9 6  0 . 2 4 6 7 0
0 . 5 2 8 3 1  0 . 2 4 9 8 6

- 0 . 2 0 0 9 0  0 . 2 9 1 2 0

VARIABLE COHMONA LITE FACTOR

V1 0 . 3 9 5 2 8
V2 0 . 2 4 6 3 0
V3 0 . 1 8 6 1 4
V4 0 . 4 6 3 2 9
V5 0 . 7 3 3 5 1
V6 0 . 8 8 7 7 5
V7 0 . 4 9 5 4 4
V8 0 . 5 3 1 9 0
V9 0 . 4 6 3 9 9
V10 0 . 3 6 5 7 7
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EIGENVALUE PCT OF VAR CUM PCT

3 . 4 8 4 3 3  7 3 . 1  7 3 . 1
0 . 7 0 4 6 2  1 4 . 8  8 7 . 8
0 . 5 8 0 4 2  1 2 . 2  1 0 0 . 0



F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

VABIMAX ROTATED FACTOR MATRIX

FAC70B 1

V I  0 . C 8 5 9 0
V2 - 0  . *12101*
V 3 0 . 1 1 8 2 4
V4 0 . 4 9 3 3 5
V5 0 . 7 1 5 4 6
?6 0 .  31234
V7 0 . 4 2 6 6 0
V8 0 . 7 0 0 6 6
V9 - 0 . 3 3 8 6 4
V10 0 . 6 0 0 9 6

FACTOR 2 FACTOB 3

0 . 5 8 9 6 8 0 . 2 0 0 4 3
- 0 . 2 3 3 5 1 0 . 1 2 0 4 0

0 . 0 8 0 6 1 0 . 4 0 7 0 1
0 . 4 0 0 4 7 0 . 2 4 3 9 7
0 . 4 6 4 8 6 0 . 0 7 4 4 1
0 . 8 7 1 8 5 - 0 . 1 7 3 3 8
0 . 5 5 3 4 2 - 0 . 0 6 4 6 7
0 . 2 0 0 9 1 - 0 . 0 2 4 5 0

- 0 . 1 1 9 3 6 0 . 5 7 6 6 5
0 . 0 6 7  00 0 . 0 1 1 1 9

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 
FACTOR 2 
FACTOR 3

0 . 7 4 2 2 0  0 . 6 6 9 4 0  - 0 . 0 3 2 3 1
- 0 . 4 0 2 7 2  0 . 4 8 4 0 1  0 . 7 7 6 8 8

0 . 5 3 5 6 8  - 0 . 5 6 3 5 9  0 . 6 2 6 8 1
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F I L E NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOB SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOB 3

V1 - 0 . 0 6 9 1 7 0 . 1 3 7 3 2 0 . 2 1 0 2 4
V2 - 0 . 0 9 9 8 1 0 . 0 1 3 6 1 0 . 0 5 4 7 5
V3 0 . 0 3 8 5 3 0 . 0 1 8 8 9 0 . 2 3 4 5 6
V4 0 . 0 7 4 2 4 0 . 0 7 4 4 1 0 . 2 0 6 1 2
V5 0 . 4 5 2 6 3 - 0 . 0 2 7 9 1 0 . 1 8 6 7 3
V6 - 0 . 2 7 9 2 3 0 . 8 7 4 2 0 - 0 . 3 2 * 1 1
V 7 0 . 0 8 0 7 8 0 . 0 4 4 7 8 - 0 . 0 1 6 4 1
V8 0 . 3 2 3 6 7 - 0 . 1 3 6 5 2 0 . 0 0 3 9 9
V9 - 0 . 1 2 9 5 9 0 . 0 8 9 3 3 0 . 4 8 6 5 7
V10 0 . 2 2 8 5 7 - 0 . 1 1 3 9 1 d .  0 2 * 4 2
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F I L E  N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

CORRELATION COEFFICIENTS..

V1 V 2 V3 V4

V1 1 . 0 0 0 0 0 - 0 . 1 3 6 3 5 0 . 1 3 2 1 8 0 . 3 4 2 7 4
V2 - 0 . 1 3 6 3 5 1 . 0 0 0 0 0 - 0 . 0 7 3 3 4 - 0 . 2 6 9 8 6
V3 0 . 1 3 2 1 8 - 0 . 0 7 3 3 4 1 . 0 0 0 0 0 0 . 1 8 0 6 7
V4 0 . 3 4 2 7 4 - 0 . 2 6 9 8 6 0 . 1 8 C 6 7 1 . 0 0 0 0 0
V5 0 . 3 2 3 9 7 - 0 . 3 7 0 2 0 0 . 1 0 2 1 3 0 . 6 6 8 5 1
V6 0 . 5 2 3 6 6 - 0 . 3 3 5 2 1 0 . 0 2 5 0 2 0 . 4 2 4 3 9
V7 0 . 3 2 9 3 3 - 0 . 3 6 4 9 7 0 . 0 4 E 1 1 0 . 3 8 2 9 0
V8 0 . 1 8 6 7 8 - 0 . 3 3 8 0 5 0 . 1 1 6 6 2 0 . 3 6 4 2 2
V9 - 0 . 0 0 3 4 0 0 . 2 1 1 5 3 0 . 2 8 8 8 2 - 0 . 0 8 2 7 2
V1 0 0 . 1 0 2 7 3 - 0 . 2 5 6 3 5 0 . 1 3 1 6 7 0 . 2 9 1 9 8

DETERMINANT OF CORRELATION MATRIX = 0 . 0 3 6 8 2 1 3  ( 0 .  3 6 8 2 1 3 0 9 E-01

F I L E  NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COBMUNALITX

V1 0 . 3 2 5 4  8
V2 0 . 2 0 8 8 5
V3 0 . 1 5 2 7 7
V4 0 . 4 7 7 9 6
V5 0 . 6 5 3 6 7
V6 0 . 6 0 5 6 0
V7 0 . 4 7 9 3 6
V8 0 . 4 3 1 9 4
V9 0 . 2 2 8 8 8
V10 0 . 2 8 0 8 9

CONVERGENCE REQUIRED 20 ITERATIONS
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V5 V6

0 . 3 2 3 9 7 0 . 5 2 3 6 6
0 . 3 7 0  20 - 0 . 3 3 5 2 1
0 . 1 0 2 1 3 0 . 0 2 5 0 2
0 . 6 6 8 5 1 0 . 4 2 4 3 9
1 . 0 0 0 0 0 0 . 6 0 0 1 7
0 . 6 0 0 1 7 1 . 0 0 0 0 0
0 . 5 4 5 0 4 0 . 6 4 7 9 8
0 . 5 7 3 7 2 0 . 4 1 3 2 7
0 .  230 13 - 0 . 2 9 9 1 1
0 . 4 1 6 6 3 0 . 2 5 9 0 4

V7 V8

0 . 3 2 9 3 3 0 . 1 8 6 7 8
0 . 3 6 4 9 7 - 0 . 3 3 8 0 5
0 . 0 4 6 1 1 0 . 1 1 6 6 2
0 . 3 8 2 9 0 0 . 3 6 4 2 2
0 . 5 4 5 0 4 0 . 5 7 3 7 2
0 . 6 4 7 9 8 0 . 4 1 3 2 7
1 . 0 0 0 0 0 0 . 4 1 9 0 6
0 . 4 1 9 0 6 1 . 0 0 0 0 0
0 . 2 6 5 2 6 - 0 . 2 0 8 4 9
0 . 2 8 2 9 5 0 . 4 9 3 0 9

V9 V10

- 0 . 0 0 3 4 0 0 . 1 0 2 7 3
0 . 2 1 1 5 3 - 0 . 2 5 6 3 5
0 . 2 8 8 8 2 0 . 1 3 1 6 7

- 0 . 0 8 2 7 2 0 . 2 9 1 9 8
- 0 . 2 3 0 1 3 0 . 4 1 6 6 3
- 0 . 2 9 9 1 1 0 . 2 5 9 0 4
- 0 . 2 6 5 2 6 0 . 2 8 2 9 5
- 0 . 2 0 8 4 9 0 . 4 9 3 0 9

1 . 0 0 0 0 0 - 0 . 1 2 4 5 6
- 0 . 1 2 4 5 6 1 . 0 0 0 0 0

FACTO R EIGENVALUE PCT OF VAR CUB PCT

1 3 . 8 7 1 9 3 3 8 . 7 3 8 . 7
2 1 . 3 7 1 3 1 1 3 . 7 5 2 . 4
3 1 . 1 1 6 0 4 1 1 . 2 6 3 . 6
4 0 . 7 7 7 4 4 7 . 8 7 1 . 4
5 0 . 6 8 5 6 7 6 . 9 7 8 . 2
6 0 . 6 0 2 5 4 6 . 0 8 4 . 2
7 0 . 5 5 0 4 0 5 . 5 8 9 . 8
8 0 . 4 7 6 8 3 4 . 8 9 4 . 5
9 0 . 3 1 0 1 9 3 . 1 9 7 . 6

10 0 . 2 3 7 6 4 2 . 4 1 0 0 . 0



FILE NORC75 (CREATION DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FACTOR KITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOI 3

V1 0 . 4 5 9 7 2
V2 - 0 . 4 5 4 7 7
V3 0 . 1 2 5 1 0
V4 0 . 6 2 8 0 2
V5 0 . 8 3 3 5 5
V6 0 . 8 0 6 1 6
V7 0 . 6 9 7 9 4
V 8 0 . 6 5 6 0 9
V9 - 0 . 3 1 7 3 3
V10  0 . 4 8 4 4 6

0 . 1 7 4 7 9 0 . 4 1 0 1 1
0 . 0 6 1 7 9 0 . 1 1 7 1 5
0 . 5 0 3 7 3 - 0 . 0 3 2 1 0
0 . 2 2 1 3 3 - 0 . 0 0 1 1 1
0 . 0 7 8 3 3 - 0 . 1 0 S 2 4
0 . 1 4 0 3 9 0 . 3 8 4 6 3
0 . 1 0 8 7 5 0 . 1 1 2 6 3
0 . 0 3 5 6 5 - 0 . 3 3 8 7 1
0 . 6 2 6 9 0 0 . 0 9 2 2 6
0 . 0 9 4 2 9 - 0 . 3 6 1 5 9

VAFIABLE CCMMU NALITI FACTOR

»1 0 . 4 1 0 0 9  1
V2 0 . 2 3 3 5 5  2
V 3 0 . 2 7 0 4 2  3
V4 0 . 4 4 3 4 0
V5 0 . 7 1 2 8 7
V6 0 . 8 1 7 5 4
V7 0 . 5 1 1 6 4
V8 0 . 5 4 6 4 5
V9 0 . 5 0 2 4 0
V10 0 . 3 7 4 3 4

EIGENVALUE PCT OF VAR CUM PCT

3 . 4 3 5 1 0
0 . 7 7 7 9 4
0 . 6 0 9 6 7

7 1 . 2  7 1 . 2
1 6 . 1  8 7 . 4
12.6  100.0



F I I E  N0BC7 5 (CEEAT ION DATE = 0 1 - 0 5 - 7 8 )

VARIHAX ROTATED FACTOR MATRIX

FACTOR 1

V1 0 . 0 7 7 9 0
V2 - 0 . 9 1 6 0 3
V 3 0 . 1 5 9 9 0
V9 0 . 9 8 1 2 5
V5 0 . 6 9 3 7 0
V6 0 . 3 2 9 2 5
V7 0 . 9 2 9 7 2
V8 0 . 7 1 3 6 1
V9 - 0 . 2 9 5 7 3
V10 0 . 6 0 7 2 8

TRANSFORMATION MATRIX

FACTOR 1

FACTOR 2 FACTOB 3

0 . 6 1 9 1 0 0 . 1 9 9 2 5
- 0 . 2 2 2 9 7 0 . 1 0 9 7 6

0 . 0 8 0  37 0 . 9 9 C 0 2
0 . 9 2 9 2 8 0 . 1 6 5 8 8
0 . 9 8 1 2 9 0 . 0 0 2 9 6
0 . 8 1 9 9 1 - 0 . 2 0 0 3 5
0 . 5 9 7 1 5 - 0 . 1 6 6 1 9
0 . 1 9 0 6 0 - 0 . 0 2 S 7 8

- 0 . 1 1 8 5 6 0 . 6 5 9 1 9
0 . 0 6 0 9 1 0 . 0 9 2 9 6

FACTOR 2 FACTOR 3

FACTOR 1 
FACTOR 2 
FACTOR 3

0 .7 3 6 6 9  
0 . 0 8 0 7 9  

- 0 . 6 7 1 9 9

0 . 6 7 0 6 9  - 0 . 0 8 6 8 2
0 . 0 9 0 1 9  0 . 9 9  £92
0 . 7 9 0 6 5  0 . 0 2 9 5 8

l 70

F IL E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

FACTOR SCORE COEFFICIENTS

FACTOR 1

V1 - 0 .  10323
V2 - 0 . 1 0 2 9 3
V 3 0 . 0 5 9 8 7
V9 0 . 0 6 1 9 8
VS 0 . 9 0 0 0 8
V6 - 0 .  20856
V7 0 . 0 7 6 7 8
V8 0 . 3 5 9 7 5
V9 - 0 . 0 8 1 9 0
V10 0 . 2 9 6 1 9

FACTOR 2 FACTOR 3

0 . 2 1 3 1 8 0 . 1 6 0 2 9
0 . 0 1 7 0 9 0 . 0 3 C 2 7
0 . 0 2 3 0 1 0 . 2 8 3 5 9
0 . 0 9 6 8 7 0 . 1 9 6 9 0
0 . 0 3 9 6 2 0 . 0 9 6 8 2
0 . 7 1 7 9 7 - 0 . 2 1 7 1 8
0 . 0 8 1 3 2 - 0 . 0 6 9 2 7

- 0 . 1 5 9 0 8 0 . 0 1 3 0 1
0 . 0 7 6 9 1 0 . 5 2 6 2 9

- 0 . 1 2 5 8 5 0 . 0 9 6 6 3
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FILE NORC75 (CREATION DATE = 01-05-78)

COFP ELATICN C O EF FI C IE N T S. .

V1 V 2 V 3 V4

V I 1 . co ooo - 0 . 1 3 5 1 4 0 . 1 4 7 3 8 0 . 3 5 4 9 1
V2 - 0 . 1 3 5 1 4 1 . 0 0 0 0 0 - 0 . 0 5 6 5 3 - 0 . 2 6 9 8 6
V3 0 . 1 4 7 3 8 - 0 . 0 5 6 5 3 1 . 0 0 0 0 0 0 . 1 8 1 3 7
va 0 . 3 5 4 9 1 - 0 . 2 6 9 8 6 0 . 1 8 1 3 7 1 . 0 0 0 0 0
V5 0 . 3 3 0 5 2 - 0 . 3 4 6 4 8 0 . 1 0 6 2 1 0 . 6 9 1 6 7
V6 0 . 5 0 5 2 1 - 0 . 3 2 7 3 3 0 . 0 3 3 9 7 0 . 4 0 1 7 8
V7 0 . 3 0 9 1 3 - 0 . 3 6 4 9 7 0 . 0 7 7 0 1 0 . 3 8 2 9 0
V8 0 .  18092 - 0 . 3 3 8 0 5 0 . 0 9 8 1 6 0 . 3 6 4 2 2
V9 0 . 0 1 2 0 2 0 . 2 3 6 8 7 0 . 2 1 2 2 3 - C . 10603
V10 0 . 0 9 9 2 9 - 0 . 2 5 6 3 5 0 . 0 9 6 6 3 0 . 2 9 1 9 8

DETERMINANT OF CORRELATION MATRIX = 0 . 0 4 1 1 1 4 2 (  0 .  4111 422 6E-01

F IL E  NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST CCMHU HALI

V1 0 . 3 2 0 5 4
V 2 0 . 2 0 8 2 4
V3 0 . 1 0 7 2 8
V 4 C . 51 02 3
V5 0 . 6 3 5 7 2
V6 0 . 5 9 5 3 9
V7 0 . 4 8 2 2 1
V8 0 . 4 2 0 9 4
V9 0 . 2 0 4 3 9
V1 0 0 . 2 7 5 0 0

MORE THAN 25 ITERATIONS REQUIRED.

171

V 5 V6

0 . 3 3 0 5 2 0 . 5 0 5 2 1
0 . 3 4 6 4 8 - 0 . 3 2 7 3 3
0 . 1 0 6 2 1 0 . 0 3 3 9 7
0 . 6 9 1 6 7 0 . 4 0 1 7 8
1 . 0 0 0 0 0 0 . 5 6 3 0 0
0 . 5 6 3 0 0 1 . 0 0 0 0 0
0 . 5 0 8 8 4 0 . 6 5 2 7 4
0 . 5 3 9 4 6 0 . 4 0 7 3 6
0 . 2 4 4 2 3 - 0 . 2 9 3 2 4
0 . 3 8 7 5 2 0 . 2 5 5 9 5

V7 V8

0 . 3 0 9 1 3 0 . 1 8 0 9 2
0 . 3 6 4 9 7 - 0 . 3 3 8 0 5
0 . C 7 7 0 1 0 . 0 9 8 1 6
0 . 3 8 2 9 0 0 . 3 6 4 2 2
0 . 5 0 8 8 4 0 . 5 3 9 4 6
0 . 6 5 2 7 4 0 . 4 0 7 3 6
1 . 0 0 0 0 0 0 . 4 1 9 0 6
0 . 4 1 9 0 6 1 . 0 0 0 0 0

•0. 22679 - 0 . 2 5 1 6 0
0 . 2 0 2 9 5 0 . 4 9 3 0 9

V9 V10

0 . 0 1 2 0 2 0 . 0 9 9 2 9
0 . 2 3 6 8 7 - 0 . 2 5 6 3 5
0 . 2 1 2 2 3 0 . 0 9 6 6 3

- 0 . 1 0 6 0 3 0 . 2 9 1 9 8
- 0 . 2 4 4 2 3 0 . 3 8 7 5 2
- 0 . 2 9 3 2 4 0 . 2 5 5 9 5
- 0 . 2 2 6 7 9 0 . 2 8 2 9 5
- 0 . 2 5 1 6 0 3 . 4 9 3 0 9

1 . 0 0 0 0 0 - 0 . 1 7 9 9 9
- 0 . 1 7 9 9 9 1 . 0 0 0 0 0

FACTOR EIGENVALUE PCT OF VAR COM PCT

1 3 . 8 2 9 8 1 3 8 . 3 3 8 .  3
2 1 . 3 2 8 0 3 1 3 . 3 5 1 . 6
3 1 . 0 8 0 4 1 1 0 . 8 6 2 . 4
4 0 . 7 9 2 2 3 7 . 9 7 0 . 3
5 0 . 7 0 8 8 9 7 . 1 7 7 . 4
6 0 . 6 4 9 4 3 6 . 5 8 3 . 9
7 0 . 5 9 0 6 1 5 . 9 8 9 . 8
8 0 . 4 7 6 5 9 4 . 8 9 4 . 6
9 0 . 3 0 5 1 1 3 . 1 9 7 . 6

10 0 . 2 3 8 8 6 2 . 4 1 0 0 . 0
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FIIE HOV.Cl 5 (CREATION DATE = 0 1 - 0 5 - 7 8 )

V API MAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR

V1 0 . 0 9 3 0 2 0 . 5 6 0 7 5 0 . 2 4 6 5 6
V2 - 0 . 4 2 4 6 9 - 0 . 2 2 3 2 0 0 . 0 9 3 0 9
V3 0 . 0 9 2 9 5 0 . 0 6 8 3 3 0 . 4 0 6 6 4
V 4 0 . £ 2 1 7 5 0 . 3 7 2 7 9 0 . 3 3 3 8 2
V5 0 . 6 3 9 2 7 0 . 4 3 6 4 5 0 . 1 6 7 7 2
V6 0 . 3 0 3 0 5 0 . 8 9 7 9 2 - 0 . 1 6 5 2 2
V7 0 . 4 3 2 2 8 0 . 5 4 7 9 2 - 0 . 0 6 6 1 4
V8 0 . 6 9 7 0 0 0 . 1 9 3 1 6 - 0 . 0 2 3 1 1
V9 - 0 . 3 4 3 6 1 - 0 . 1 3 2 0 1 0 . 4 8 6 5 5
V10 0 . 5 8 2 2 3 0 . 0 6 5 3 1 0 . 0 1 2 5 4

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 
FACTOR 2 
FACTOR 3

0 . 7 4 4 0 2  0 . 6 6 7 1 7
- 0 . 4 4 4 6 8  0.45421

0 . 4 9 8 5 1  - 0 . 5 9 0 4 0

0 . 0 3 ( 2 3  
0 . 7 7 1 8 6  
0 . 6 3 4 7 6

J73

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 0 7 0 4 9 0 . 1 0 0 2 8 0 . 2 4 5 5 1
V2 - 0 .  11211 0 . 0 1 4 1 4 0 . 0 6 C 6 9
V3 0 . 0 1 1 7 8 0 . 0 1 9 8 4 0 . 2 3 5 8 9
V4 0 .  10675 0 . 0 7 8 5 6 0 . 2 7 5 5 5
V5 0 . 3 9 0 4 0 - 0 . 0 4  902 0 . 2 2 4 1 3
V6 - 0 . 2 7 0 9 8 0 . 9 5 6 5 3 - 0 . 3 8 1 7 8
V7 0 . 1 1 2 6 5 - 0 . 0 0 1 4 8 - 0 . 0 0 8 4 7
V8 0 . 3 3 9 7 9 - 0 . 1 3 9 7 9 - 0 . 0 3 ( 2 3
V9 - 0 . 1 4 0 5 9 0 . 0 8 1 1 7 0 . 3 8 3 2 4
V1 0 0 . 2 2 1 5 3 - 0 .  10775 0 . 0 0 0 5 7
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FILE NORC75 (CREATION DATE = 01-05-78)

CORRELATION COE FFI C I EN TS . .

V1 V 2 V 3 V4

V1 1 . 0 0 0 0 0 - 0 . 1 2 9 7 2 0 . 1 3 9 7 7 0 . 3 1 0 8 6
V2 - 0 . 1 2 9 7 2 1 . 0 0 0 0 0 - 0 . 0 5 2 9 7 - 0 . 2 6 9 8 6
V3 0 . 1 3 9 7 7 - 0 . 0 5 2 9 7 1 . 0 0 0 0 0 0 . 1 5 5 4 6
V 4 0 . 3 1 0 8 6 - 0 . 2 6 9 8 6 0 . 1 5 5 4 6 1 . 0 0 0 0 0
V 5 0 . 3 1 0 7 2 - 0 . 3 4 4 8 9 0 . 0 9 1 0 7 0 . 6 1 9 4 8
V6 0 . 5 1 8 9 4 - 0 . 3 1 6 3 2 0 . 0 3 6 1 2 0 . 4 0 9 2 6
V7 0 . 3 1 0 9 8 - 0 . 3 6 4  97 0 . 0 7 9 3 4 0 . 3 8 2 9 0
V8 0 . 1 8 0 9 3 - 0 . 3 3 8 0 5 0 . 0 9 7 3 2 0 . 3 6 4 2 2
V9 0 . 0 1 2 5 1 0 . 2 2 2 1 9 0 . 2 1 3 5 3 - 0 . 1 0 5 2 1
V 1 0 0 . 0 9 7 0 1 - 0 . 2 5 6 3 5 0 . 0 9 3 7 7 0 . 2 9 1 9 8

DETERMINANT OF CORRELATION MATRIX = 0 . 0 4 9 9 4 6 4 (  0 .  4 9 94 64 50 E- 0 1

F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST CCMMUNALITI

V1 0 . 3 1 7 8 9
V2 0 . 2 0 5 4 4
V3 0 . 0 9 8 2 7
V4 0 . 4 1 3 7 5
V5 0 . 6 0 3 2 5
V6 0 . 5 8 3 2 1
V7 0 . 4 4 2 5 8
V8 0 . 4 2 4 5 2
V9 0 . 2 0 0 4 5
V10 0 . 2 7 6 8 7

CONVERGENCE REQUIRED 18 ITERATIONS

17^

V5 V6

0 . 3 1 0 7 2 0 . 5 1 8 9 4
0 . 3 4 4 8 9 - 0 . 3 1 6 3 2
0 . 0 9 1 0 7 0 . 0 3 6 1 2
0 . 6 1 9 4 8 0 . 4 0 9 2 6
1 . 0 0 0  00 0 . 5 9 3 4 6
0 . 5 9 3 4 6 1 . 0 0 0 0 0
0 . 5 2 6 1 0 0 . 6 0 5 9 9
0 . 5 5 4  37 0 . 3 9 2 1 4
0 . 2 5 2 3 1 - 0 . 2 9 3 7 5
0 . 3 9 3 4 0 0 . 2 3 3 4 3

V7 V 8

0 . 3 1 0 9 8 0 .  18093
0 . 3 6 4 9 7 - 0 . 3 3 8 0 5
0 . 0 7 9 3 4 0 . 0 9 7 3 2
0 . 3 8 2 9 0 0 . 3 6 4 2 2
0 . 5 2 6 1 0 0 . 5 5 4 3 7
0 . 6 0 5 9 9 0 . 3 9 2 1 4
1 . 0 0 0 0 0 0 . 4 1 9 0 6
0 . 4 1 9 0 6 1 . 0 0 0 0 0

• 0 . 2 1 8 3 8 - 0 . 2 3 4 2 4
0 . 2 8 2 9 5 0 . 4 9 3 0 9

V9 V10

0 . 0 1 2 5 1 0 .0 9 7 0 1
0 . 2 2 2 1 9 - 0 . 2 5 6 3 5
0 . 2 1 3 5 3 0 . 0 9 3 7 7

- 0 . 1 0 5 2 1 0 . 2 9 1 9 8
- 0 . 2 5 2 3 1 0 . 3 3 3 4 0
- 0 . 2 9 3 7 5 0 . 2 3 3 4 3
- 0 . 2 1 8 3 8 0 . 2 8 2 9 5
- 0 . 2 3 4 2 4 0 . 4 9 3 0 9

1 . 0 0 0 0 0 - 0 . 1 6 6 2 9
- 0 . 1 6 6 2 9 1 . 0 0 0 0 0

FACTOR EIGENVALUE PCT OF V&B CUM PCT

1 3 . 7 8 7 4 9 3 7 . 9 3 7 . 9
2 1 . 3 0 4 5 7 1 3 . 0 5 0 . 9
3 1 . 0 9 9 7 1 1 1 . 0 6 1 . 9
4 0 . 7 8 4  92 7 . 8 6 9 . 8
5 0 . 6 8 7 1 2 6 . 9 7 6 . 6
6 0 . 6 6 4 6 2 6 . 6 8 3 . 3
7 0 . 5 7 8 9 1 5.  8 8 9 . 1
8 0 . 4 7 9 1 1 4 . 8 9 3 . 9
9 0 . 3 4 7 3 0 3 . 5 9 7 . 3

10 0 . 2 6 6 2 0 2 . 7 1 0 0 . 0



F I L E  NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX OSIHG PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

VI 0 . 4 4 4 0 8
V2 - 0 . 4 6 0 7 3
V3 0 . 1 2 0 0 8
V4 0 . 6 1 2 2 0
V5 0 . 8 0 8 6 3
V6 0 . 8 0 4 3 8
V 7 0 . 6 7 9  56
V8 0 . 6 5 8 3 3
V9 - 0 . 3 3 1 4 9
V10 0 . 4 8 1 9 0

FACTOR 2 FACTCE

0 . 4 2 9 C 8 - 0 . 0 9 1 8 5
0 . 1 4 1 1 8 - 0 . 0 1 6 9 2
0 . 2 6 9 3 8 0 . 3 3 4 9 0
0 .  10936 0 . 1 7 7 8 5

- 0 . 0 2 8 7 8 0 . 1 0 4 2 4
0 . 2 4 8 1 6 - 0 . 3  9 286
0 . 0 4 2 9 8 - 0 . 0 8 4 2 9

- 0 . 2 4 6 0 7 0 . 2 3 7 2 9
0 . 4 5 3 4 7 0 . 3 6 1 1 8

- 0 . 2 4 4 9 2 0 . 2 8 1 1 5

VARIABLE COMMUNA L I T Y  FACTOR

V 1 0 . 3 8 9 7 5  1
V2 0 . 2 3 2 5 6  2
V3 0 . 1 9 9 1 5  3
V4 0 . 4 1 8 3 8
V5 0 . 6 6 5 5 7
V6 0 . 8 6 2 9 6
V7 0 . 4 7 0 7 5
V8 0 . 5 5 0 2 6
V9 0 . 4 4 5 9 7
V10 0 . 3 7 1 2 6

l 75

EIGENVALOE

3 . 3 3 6 9 1
0 . 6 7 9 0 0
0 . 5 9 0 7 0

PCT OF VAR

7 2 . 4
1 4 . 7
12.8

COM PCT

7 2 . 4
8 7 . 2

100.0



F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

VARIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOF 3

VI 0 . 0 8 3 3 9 0 . 5 9 1 7 0 0 . 1 8 C 8 1
V2 - 0 . 4 1 6 9 6 - 0 . 2 1 5 5 2 0 . 1 1 C 6 7
V3 0 .  12272 0 . 0 8 7 8 6 0 . 4 1 9 9 6
V4 0 . 4 8 7 5 4 0 . 3 9 2 8 4 0 . 1 6 2 3 6
V5 0 . 6 6 2 8 4 0 . 4 7 5 6 1 0 . 0 0 2 6 7
V6 0 . 2 9 1 3 6 0 . 8 6 1 4 9 - 0 . 1 8 9 4 9
V7 0 . 4 4 3 1 3 0 . 5 1 7 2 0 - 0 . 0 8 2 0 4
V8 0 . 7 1 7 3 6 0 . 1 8 6 5 9 - 0 . 0 2 9 0 4
V9 - 0 . 2 8 5 9 8 - 0 . 1 1 6 6 4 0 . 5 9 2 1 0
V10 0 . 6 0 7 0 4 0 . 0 4  964 0 . 0 1 7 1 1

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 7 4 1 2 4 0 . 6 6 7 5 5 - 0 . 0 7 0 3 4
FACTOR 2 - 0 . 4 7 0 2 8 0 . 5 9 1 2 3 0 . 6 5 5 1 9
FACTOR 3 0 . 4 7 8 9 6 - 0 . 4 5 2 5 7 0 . 7 5 2 1 8

176

F I  I E  NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTCB 3

VI - 0 . 0 6 8 4 6
V2 - 0 .  10 756
V 3 0 . 0 4 0 5 3
V4 0 . 1 0 4 8 3
V5 0 . 3 4 5 7 2
V6 - 0 . 2 5 2 0 3
V7 0 . 1 0 7 3 3
V8 0 .  36999
V9 - 0 . 0 9 4 6 4
V10 0 .  24598

0 . 1 5 6 0 5 0 . 2 0 5 7 8
0 . 0 1 2 7 3 0 . 0 4 4 0 5
0 . 0 2 7 0 1 0 . 2 5 5 5 0
0 . 0 7 3 0 2 0 . 1 5 6 8 8
0 . 0 1 5 3 0 0 . 1 0 3 0 6
0 . 8 2 3 4 8 - 0 . 2 6 7 3 8
0 . 0 4 5 9 7 - 0 . 0 0 3 6 5
0 . 1 4 1 5 1 0 . 0 1 5 4 3
0 . 0 8 4 2 6 0 . 4 9 2 6 4
0 . 1 1 3 5 5 0 . 0 3 7 6 3
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FILE NOFC75 (CREATION DATE = 01-05-78)

CORRELATION C O E F F I C I E N T S . .

V1 V2 V3 V4

V1 1 . 0 0 0 0 0 - 0 . 1 6 5 1 8 0 . 1 5 4 3 4 0 . 3 1 9 9 6
V2 - 0 . 1 6 5 1 8 1 . 0 0 0 0 0 0 . 0 0 6 4 8 - 0 . 2 6 9 6 6
V3 0 . 1 5 4 3 4 0 . 0 0 6 4 8 1 . 0 0 0 0 0 0 . 1 7 7 3 2
V4 0 . 3 1 9 9 6 - 0 . 2 6 9 8 6 0 . 1 7 7 3 2 1 . 0 0 0 0 0
V5 0 . 3 4 0 1 6 - 0 . 3 9 3 4 6 0 . 1 1 6 0 1 0 . 6 8 5 8 7
V 6 0 . 5 6 7 7 9 - 0  . 3 7 4 4 0 0 . 0 7 7 4 4 0 . 3 9 5 3 1
V7 0 . 4 0 1 7 9 - 0 . 3 6 4 9 7 0 . 1 5 3 2 9 0 . 3 8 2 9 0
V8 0 . 1 6 1 1 3 - 0 . 3 3 8 0 5 0 . 1 1S39 0 . 3 6 4 2 2
V 9 0 . 0 5 3 2 9 0 . 2 6 5 1 2 0 . 1 2 5 7 3 - 0 . 0 8 5 0 4
V10 0 . 1 5 2 3 4 - 0 . 2 5 6 3 5 0 . 1 4 4 7 7 0 . 2 9 1 9 8

DETERMINANT OF CORRELATION MATRIX = 0 . 0 2 6 8 5 2 3 (  0 . 2 6 85 22 65 E- I

F IL E  IIORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COHMUNALITY

V1 0 . 4 2 3 2 5
V2 0 . 2 2 5 7 5
V3 0 . 1 0 0 6 7
V 4 0 . 4 9 5 2 8
V5 0 . 6 8 9 0 9
V6 0 . 6 4 4 9 3
V7 0 . 5 2 3 4 0
V8 0 . 4 6 4 5 6
V9 0 . 2 5 2 7 2
V10 0 . 2 8 6 3 3

CONVERGENCE REQUIRED 18 ITERATIONS

177

V5

0 .  34 016  
- 0 . 3 9 3 4 6  

0 . 1 1 6 0 1  
0 . 6 8 5 8 7  
1 .0 000 0  
0 . 5 8 8 2 7  
0 . 5 6 7 5 3  
0 . 6 0 0 8 0  

- 0 . 2 5 1 1 8  
0 . 4 3 2 2 3

FACTOR

1
2
3
4
5
6
7
8 
9

10

V6 V7

0 . 5 8 7 7 9 0 . 4 0 1 7 9
0 . 3 7 4 4 0 - 0 . 3 6 4 9 7
0 . 0 7 7 4 4 0 . 1 5 3 2 9
0 . 3 9 5 3 1 0 . 3 8 2 9 0
0 . 5 8 8 2 7 0 . 5 6 7 5 3
1 . 0 0 0 0 0 0 . 6 7 4 1 1
0 . 6 7 4 1 1 1 . 0 0 0 0 0
0 . 4 1 7 5 6 0 . 4 1 9 0 6
0 . 3 0 1 5 2 - 0 . 3 0 9 5 5
0 . 2 5 8 1 1 0 . 2 8 2 9 5

V8 V9

0 . 1 6 1 1 3 0 . 0 5 3 2 9
- 0 . 3 3 8 0 5 0 . 2 6  512

0 . 1 1 9 3 9 0 . 1 2 9 7 3
0 . 3 6 4 2 2 - 0 . 0 8 5 0 4
0 . 6 0  080 - 0 . 2 5 1 1 8
0 . 4 1 7 5 6 - 0 . 3 0 1 5 2
0 . 4 1 9 0 6 - 0 . 3 0 9 5 5
1 . 0 0 0 0 0 - 0 . 3 1 7 7 4

- 0 . 3 1 7 7 4 1 . 0 0 0 0 0
0 . 4 9 3 0 9 - 0 . 1 9 3 7 7

EIGENVALOE PCT OF VAR CUM PCT

3 . 9 8 8 1 7  3 9 . 9  3 9 . 9
1 . 3 1 8 7 7  1 3 . 2  5 3 . 1
1 . 0 9 4 5 8  1 0 . 9  6 4 . 0
0 . 8 0 6 1 8  8 . 1  7 2 . 1
0 . 7 0 7 0 2  7 . 1  7 9 . 1
0 . 6 8 8 1 5  6 . 9  8 6 . 0
0 . 4 8 6 9 6  4 . 9  9 0 . 9
0 . 4 3 2 2 4  4 . 3  9 5 . 2
0 . 2 6 3 4 2  2 . 6  9 7 . 9
0 . 2 1 4 4 7  2 . 1  1 0 0 . 0

V1D

C. 15234 
- 0 . 2 5 6 3 5  

0 . 1 4 4 7 7  
0 . 2 9 1 9 8  
0 . 4 3 2 2 3  
0 . 2 5 8 1 1  
0 . 2 8 2 9 5  
C.  49 309 

- 0 . 1 9 3 7 7  
1.0 0000



F I  I E  N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR HATBIX USIMG PRINCIPAL  FACTOR HITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOB 3

VI 0 . 9 9 5 3 3
V2 - 0 . 9 7 7 8 7
V3 0 . 1 5 9 7 3
VI* 0 . 6 1 5 1 9
V5 0 . 8 5 1 8 9
V6 0 . 8 2 9 8 3
V7 0 . 7 2 1 9 1
V8 0 . 6 5 9 1 7
V9 - 0 . 3 6 1 0 0
V10 0 . 9 8 1 5 3

0 . 5 1 7 6 9 - 0 . 0 5 9 3 0
0 . 1 9 9 8 2 0 . 0 8 5 5 2
0 . 1 6  5 09 0 . 2 3 7 5 9
0 . 0 7 6 6 9 0 . 3 2 0 0 8

- 0 . 0 8 3 9 5 0 . 2 5 3 0 9
0 . 2 8 6 1 1 - 0 . 3 7 7 6 9
0 . 0 7 9 0 2 - 0 . 1 6 6 0 0

- 0 . 3 1 2 1 8 0 . 1 3 6 9 7
0 . 9 6 9 9 7 0 . 3 8 0 6 3

- 0 . 2 1 3 9 9 0 . 1 9 7 7 5

VABIABLE CCHHUNALITV FACTOR

VI 0 . 5 1 6 3 0  1
V 2 0 .  25812  2
V3 0 . 1 0 9 2 0  3
V9 0 . 9 8 6 7 S
V5 0 . 7 9 6 6 2
V6 0 . 9 0 9 6 9
V7 0 . 5 5 9 1 9
V8 0 . 5 9 9 7 0
V9 0 . 9 9 5 6 0
V10 0 . 3 1 6 7 5

178

EIGENVALUE
3 . 5 9 9 9 5
0 . 7 8 1 9 9
0 . 6 0 6 6 9

PCT OF VA
7 2 . 1  
1 5 . 7
1 2 .2

CUH PCT

7 2 .  1 
8 7 . 8  

1 0 0 .0



F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

VAR IB AX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 0 8 9 3 5 0 . 6 5 0 9 3 0 . 2 9 C 8 7
V2 - 0 . 4 0 5 0 4 - 0 . 2 6 5 0 0 0 . 1 5 4 3 7
V 3 0 .  13242 0 . 0 8 4 9 5 0 . 2 9 0 6 0
V4 0 . 5 5 6 5 9 0 . 2 8 9 6 9 0 . 3 0 5 0 8
V5 0 . 7 9 1 2 1 0 . 3 8 2 7 3 0 . 1 5 5 3 0
V6 0 . 3 2 7 8 9 0 . 8 8 7 1 3 - 0 . 1 0 1 6 7
V7 0 . 4 4 3 4 3 0 . 5 9 3 5 6 - 0 . 0 7 2 4 4
V8 0 . 7 1 2 2 7 0 . 1 7 5 9 4 - 0 . 0 8 0 0 9
V9 - 0 . 3 6 1 1 3 - 0 . 1 4 5 6 0 0 . 5 8 6 5 0
V1 0 0 . 5 5 4 5 9 0 . 0 9 2 4 2 0 . 0 2 5 1 3

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 PACTOR 3

FACTOR 1 0 . 7 5 9 2 1 0 . 6 5 0 7 1 0 . 0 1 3 5 0
FACTCR 2 - 0 . 5 1 1 6 2 0 . 5 8 3 8 5 0 . 6 3 0 3 7
FACTOR 3 0 . 4 0 2  30 - 0 . 4 8 5 4 9 0 . 7 7 6 1 8

179

F I L E  NOPC75 (CPEATION DATE = 0 1 - 0 5 - 7 8 )  

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

VI - 0 . 0 8 0 9 6 0 . 1 5 4 6 6 0 . 2 9 5 3 3
V2 - 0 . 0 7 6 1 6 0 . 0 0 4 1 0 0 . 0 9 3 9 7
V3 0 . 0 3 6 1 2 0 . 0 0 8 5 1 0 . 1  4567
V4 0 . 0 7 7 9 9 0 . 0 1 7 3 4 0 . 2 0 6 6 1
V5 0 . 5 8 5 3 0 - 0 . 1 4 0 6 6 0 . 2 9 7 3 7
V6 - 0 . 2 6 8 2 2 0 . 9 0 3 4 2 - 0 . 3 0 2 2 1
V7 0 . 0 5 7 9 4 0 . 0 8 6 5 5 - 0 . 0 4 3 5 5
V8 0 . 2 8 6  20 - 0 . 1 4 0 2 2 - 0 . 0 7 3 7 0
V9 - 0 . 1 3 0 0 3 0 . 0 5 4 3 6 0 . 4 9 4 1 9
V1 0 0 . 1 5 2 9 4 - 0 . 0 5 3 5 8 0 . 0 1 6 9 6
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F I L E  NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

CO PR ELATION C O E F F I C I E N T S . .

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10

VI 1 . 0 0 0 0 0 - 0 . 1 6 3 8 5 0 . 1 4 6 5 9 0 . 3 2 2 0 9 0 . 3 4 2 6 1 0 . 5 8 9 3 3 0 . 4 0 1 1 3 0 . 1 6 1 9 3 0 . 0 5 1 9 4 0 . 1 4 7 6 8
V2 - 0 . 1 6 3 8 5 1 . 0 0 0 0 0 0 . 0 0 C 5 0 - 0 . 2 6 9 8 6 - 0 . 3 7 1 3 5 - 0 . 3 5 3 1 1 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 . 2 6 4 2 8 - 0 . 2 5 6 3 5
V 3 0 . 1 4 6 5 9 0 . 0 0 0 5 0 1 . 0 0 0 0 0 0 . 1 8 6 4 2 0 . 1 1 0 4 5 0 . 0 6 3 9 2 0 . 1 2 3 7 8 0 . 1 1 2 5 3 0 . 1 3 3 5 2 0 . 1 5 1 9 3
V4 0 . 3 2 2 0 9 - 0 . 2 6 9 8 6 0 . 1 8 6 4 2 1 . 0 0 0 0 0 0 . 6 8 4 1 8 0 . 3 9 9 6 1 0 . 3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 1 1 3 7 6 0 . 2 9 1 9 8
V5 0 . 3 4 2 6 1 - 0 . 3 7 1 3 5 0 . 1 1 0 6 5 0 . 6 8 4 1 8 1 . 0 0 0 0 0 0 . 5 9 1 2 2 0 . 5 7 5 2 8 0 . 6 0 2 2 5 - 0 . 2 6 1 0 0 0 . 4 1 1 5 2
V6 0 . 5 8 9 3 3 - 0 . 3 5 3 1 1 0 . 0 6 3 9 2 0 . 3 9 9 6 1 0 . 5 9 1 2 2 1 . 0 0 0 0 0 0 . 6 7 5 3 5 0 . 4 1 4 8 4 - 0 . 2 9 6 5 1 0 . 2 5 7 6 4
V7 0 . 4 0 1 1 3 - 0 . 3 6 4 9 7 0 . 1 2 3 7 8 0 . 3 8 2 9 0 0 . 5 7 5  28 0 . 6 7 5 3 5 1 . 0 0 0 0 0 0 . 4 1 9 0 6 - 0 . 2 9 9 5 7 0 . 2 8 2 9 5
V8 0 . 1 6 1 9 3 - 0 . 3 3 8 0 5 0 . 1 1 2 5 3 0 . 3 6 4 2 2 0 . 6 0 2 2 5 0 . 4 1 4 8 4 0 . 4 1 9 0 6 1 . 0 0 0 0 0 - 0 . 3 2 0 4 5 0 . 4 9 3 0 9
V9 0 . 0 5 1 9 4 0 . 2 6 4 2 8 0 . 1 3 3 5 2 - 0 . 1 1 3 7 6 - 0 . 2 6 1 0 0 - 0 . 2 9 6 5 1 - 0 . 2 9 9 5 7 - 0 . 3 2 0 4 5 1 . 0 0 0 0 0 - 0 . 1 9 0 0 4
V10 0 .  14768 - 0 . 2 5 6 3 5 0 . 1 5 1 9 3 0 .  29 198 0 . 4 1 1 5 2 0 . 2 5 7 6 4 0 . 2 8 2 9 5 0 . 4 9 3 0 9 - 0 . 1 9 0 0 4 1 . 0 0 0 0 0

EETEBKINANT OF CORRELATION MATRIX = 0 . 0 2 7 5 7 9 9  ( 0 . 2 7 5 7 9 8 8 1 E - 0 1)

F IL E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMONA L I T Y FACTOR EIGENVALUE PCT OF VAR CUM P C I

V1 0 . 4 2 2 4 4 1 3 . 9 7 7 7 2 3 9 . 8 3 9 . 8
V2 0 . 2 1 4 5 7 2 1 . 3 1 1 9 2 13 .1 5 2 . 9

V3 0 . 0 9 8 2 9 3 1 . 1 0 7 8 8 11 .1 6 4 . 0
V 4 0 . 4 9 5 3 6 4 0 . 7 6 9 5 0 7 . 7 7 1 . 7
V5 0 . 6 8 6 8 1 5 0 . 7 1 6 6 8 7 . 2 7 8 . 8
V6 0 . 6 4 2 7 9 6 0 . 7 0 0 8 8 7 . 0 8 5 . 8
V7 0 . 5 2 4 0 1 7 0 . 4 9 9 1 7 5 . 0 9 0 . 8
V8 0 . 4 7 1 1 0 8 0 . 4 3 9 4 9 4 . 4 9 5 . 2
V9 0 . 2 4 4 0 5 9 0 . 2 6 2 0 2 2 . 6 9 7 .  9
V10 0 . 2 7 9 8 5 10 0 . 2 1 4 7 0 2 . 1 1 0 0 . 0

CONVERGENCE REQUIRED 18 ITERATIONS



F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOF (1ATRIX USING PRI NCIPAL  FACTOR HITH ITERATIONS

FACTOR 1 FACTOR 2 PACTCI  3

V1 0 . 4 9 7  55
V2 - 0 . 4 6 7 7 4
V3 0 . 1 5 1 0 5
V 4 0 . 6 1 9 2 1
V5 0 . 8 4 5 4 6
V 6 0 . 8 2 2 9 6
V7 0 . 7 2 3 5 7
V8 0 . 6 5 7 0 9
V9 - 0 . 3 6 3 1 3
V10 0 . 4 7 6 3 5

0 . 5 2 2 8 4 - 0 . 0 1 4 5 3
0 . 1 4  888 0 . 0 9 0 2 2
0 . 1 4 1 7 3 0 , 2 8 6 5 8
0 . 0 4 7 1 6 0 . 3 0 7 3 5

- 0 . 0 9 0 4 0 0 . 2 1 9 3 1
0 . 3 1 1 9 6 - 0 . 3 5 1 2 2
0 . 0 8 2 3 1 - 0 . 1 5 5 8 6

- 0 . 3 2 9 5 4 0 . 1 2 4 8 4
0 . 4 3 3 0 7 0 . 3 8 2 9 2

- 0 . 2 2 4 9 8 0 . 1 9 2 7 9

VARIABLE CCMHUNALITY FACTOR

VI 0 . 5 2 1 1 3  1
V2 0 . 2 4 9 0 8
V 3 0 . 1 2 6 1 B
V4 0 . 4 8 0 1 1
V5 0 . 7 7 1 0 6
V6 0 . 8 9 7 9 3
V7 0 . 5 5 5 8 8
V8 0 . 5 5 5 9 6
V9 0 . 4 6 6 0 4
V10 0 . 3 1 4 6 9

(N 
m

181

EIGENVALUE

3 . 5 7 8 7 6  
0 . 7 7 6 8 7  
0 . 5 8 2 4 8

PCT OF VAR

7 2 . 5
1 5 . 7
11.8

c u n  p c t

7 2 . 5
8 8 . 2

100.0



F IL E  NOFC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

VARIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 0 7 7 0 0 0 . 6 6 2 4 4 0 . 2 7 6  36
V 2 - 0 . 4 0 9 1 8 - 0 . 2 4 7 6 7 0 . 1 4 2 5 1
V3 0 . 1 2 8 5 5 0 . 0 6 8 9 2 0 . 3 2 3 8 9
V4 0 . 5 4 2 9 3 0 . 3 0 6 2 2 0 . 3 0 2 6 0
V5 0 . 7 6 3 4 1 0 . 4 0 2 7 8 0 . 1 6 1 4 3
V6 0 . 3 3 2 9 4 0 . 8 8 0 0 7 - 0 . 1 1 2 0 4
V7 0 . 4 4 9 7 6 0 . 5 9 0 1 3 - 0 . 0 7 2 0 6
ve 0 . 7 2 4 9 2 0 . 1 6 7 2 3 - 0 . 0 4 9 8 4
V9 - 0 . 3 9 4 9 7 - 0 . 1 2 0 2 4 0 . 5 4 3 6 8
V10 0 . 5 5 1 0 2 0 . 0 8 7 6 9 0 . 0 5 8 1 1

TRAN SFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTCF 3

FACTOF 1 0 . 7 5 7 9 3 0 . 6 5 1 7 9 0 . 0 2 6 8 4
FACTCR 2 - 0 . 5 6 4 9 2 0 . 6 3 5 2 3 0 . 5 2 6 6 4
FACTOR 3 0 . 3 2 6 2 1 - 0 . 4 1 4 3 2 0 . 8 4 9 6 6

18 2

F I L F NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCOPE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOE 3

V1 - 0 . 0 9 8 1 2 0 . 1 7 2 2 7 0 . 2 9 9 5 3
V2 - 0 . 0 8 5 8 1 0 . 0 0 2 1 2 0 . 0 8 9 9 6
V3 0 . 0 3 7 5 8 0 . 0 0 2 3 3 0 . 1 7 4 9 8
V4 0 . 0 8 6 6 7 0 . 0 1 7 5 1 0 . 2 1 2 8 2
V 5 0 . 5 1 1 6 4 - 0 . 0 9 5 3 3 0 . 2 9 5 1 1
V 6 - 0 . 2 3 8 7 2 0 . 8 7 2 7 2 - 0 . 3 4 5 6 2
V7 0 . C6560 0 . 0 8 2 9 5 - 0 . 0 5 3 8 5
V8 0 . 3 1 1 1 7 - 0 . 1 5 2 3 7 - 0 . 0 5 2 5 2
V 9 - 0 . 1 4 9 2 4 0 . 0 6  981 0 . 4 5 5 0 3
V10 0 . 1 6 3 0 9 - 0 . 0 6 3 3 7 0 . 0 4 3 4 2
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F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 0 )  

CORRELATION C O E F F I C I E N T S . .

V1 V2 V 3 V4

VI 1 . 0 0 0 0 0 - 0 . 1 6 2 0 8 0 . 1 3 9 4 9 0 . 2 7 1 9 6
V2 - 0 . 1 6 2 0 8 1 . 0 0 0 0 0 - 0 . 0 0 6 2 7 - 0 . 2 6 9 8 6
V3 0 . 1 3 9 4 9 - 0 . 0 0 8 2 7 1 . 0 0 0 0 0 0 . 1 8 6 8 5
V4 0 . 2 7 1 9 6 - 0 . 2 6 9 8 6 0 . 1 8 6 8 5 1 . 0 0 0 0 0
V5 0 . 2 8 8 0 7 - 0 . 3 4 4 3 4 0 . 1 1 7 2 3 0 . 7 2 1 5 9
V 6 0 . 5 9 8 1 9 - 0 . 3 3 5 3 9 0 . 0 5 8 0 5 0 . 3 5 0 9 7
V7 0 . 4 2 3 7 6 - 0 . 3 6 4 9 7 0 . 1 2 8 0 9 0 . 3 8 2 9 0
V8 0 .  16448 - 0 . 3 3 8 0 5 0 . 1 1 1 9 7 0 . 3 6 4 2 2
V9 0 . 0 6 2 0 3 0 . 2 3 5 9 9 0 . 1 3 3 0 8 - 0 . 1 1 6 0 4
V10 0 . 1 4 5 2 5 - 0 . 2 5 6 3 5 0 . 1 2 9 5 4 0 . 2 9 1 9 8

DETERHIN AN T OF CORRELATION MATRIX = 0 . 0 3 2 3 4 1 5  ( 0 .  3 2 3 4 1 5 1 O E - 0 1

F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 0 )

VARIABLE EST COMMONALI'

V1 0 . 4 2 4 4 3
V2 0 . 2 C 8 3 9
V3 0 . 0 9 0 6 1
V 4 0 . 5 4 0 6 2
V5 0 . 6 4 4 9 0
V6 0 . 6 4 0 4 9
V7 0 . 5 3 2 4 1
V8 0 . 4 2 8 5 2
V9 0 . 2 2 5 9 0
VI 0 0 . 2 7 8 3 0

CONVERGENCE REQUIRED 20 ITERATIONS

183

V5 V6 V 7 V8 V9 V10

0 . 2 8 8 8 7 0 . 5 9 8 1 9 0 . 4 2 3 7 6 0 . 1 6 4 4 0 0 . 0 6 2 8 3 0 . 1 4 5 2 5
0 . 3 4 4 3 4 - 0 . 3 3 5 3 9 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 . 2 3 5 9 9 - 0 . 2 5 6 3 5
0 . 1 1 7 2 3 0 . 0 5 8 0 5 0 .  12809 0 . 1 1 1 9 7 0 . 1 3  308 0 . 1 2 9 5 4
0 . 7 2 1 5 9 0 . 3 5 0 9 7 0 . 3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 1 1 6 0 4 0 . 2 9 1 9 8
1 . 0 0 0 0 0 0 . 5 0 0 9 5 0 . 4 8 3 7 8 0 . 5 2 4 2 6 - 0 . 2 2 8 1 1 0 . 3 8 9 8 6
0 . 5 0 0 9 5 1 . 0 0 0 0 0 0 . 6 8 9 1 7 0 . 3 8 2 0 4 - 0 . 2 6 6 3 2 0 . 2 4 C 6 9
0 . 4 8 3 7 8 0 . 6 8 9 1 7 1 . 0 0 0 0 0 0 . 4 1 9 0 6 - 0 . 2 6 5 3 9 0 . 2 8 2 9 5
0 . 5 2 4 2 6 0 . 3 8 2 0 4 0 . 4 1 9 0 6 1 . 0 0 0 0 0 - 0 . 3 1 8 3 0 0 . 4 9 3 0 9
0 . 2 2 8 1 1 - 0 . 2 6 6 3 2 - 0 . 2 6 5 3 9 - 0 . 3 1 8 3 0 1 . 0 0 0 0 0 - C . 18386
0 .  389 86 0 . 2 4 0 6 9 0 . 2 8 2 9 5 0 . 4 9 3 0 9 - 0 . 1 8 3 8 6 1 . 0 0 0 0 0

FACTOR EIGENV ALO E PCT OF VAR CUM PCT

1 3 . 8 3 2 8 9 3 8 . 3 3 8 .  3
2 1 . 3 1 2 0 8 13 .1 5 1 . 4
3 1 . 1 4 9 9 3 1 1 . 5 6 2 . 9
4 0 . 8 3 2 2 2 8 . 3 7 1 . 3
5 0 . 7 3 1 7 1 7 . 3 7 8 . 6
6 0 . 7 2 9 4 7 7 . 3 8 5 . 9
7 0 . 4 8 0 5 4 4.  8 9 0 . 7
8 0 . 4 3 7 7 7 4 . 4 9 5 .  1
9 0 . 2 7 8 3 1 2 . 8 9 7 . 8

10 0 . 2 1 5 0 3 2 . 2 1 0 0 . 0



F I L E NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR HAT HI X USING PRI NCIPAL  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOE 3

V1 0 . 4 9 5 0 5 0 . 5 0 3 6 1 0 . 1 5 3 0 4
V2 - 0 . 4 6 3 2 1 0 . 1 0 1 6 6 0 . 1 4 1 5 6
V3 0 . 1 5 4 1 3 0 . 0 3 4 0 4 0 . 2 7 0 0 2
V4 0 . 6 4 5 9 9 - 0 . 1 8 6 2 7 o . 3 e e i o
V5 0 . 7 9 3 7 2 - 0 . 2 4 0 3 4 0 . 2 4 2 8 0
V6 0 . 8 0 0 8 1 0 . 4 5 7 8 6 - 0 . 2 1 8 2 3
V7 0 . 7 2 4 5 5 0 . 1 7 9 6 4 - 0 . 1 3 2 6 4
V8 0 . 6 3 3 7 1 - 0 . 3 0 2 6 2 - 0 . 1 0 7 2 3
V9 - 0 . 3 3 2 1 5 0 . 2 5 7 8 0 0 . 4 6 S 4 7
V10 0 . 4 7 0 0 9 - 0 . 2 4 6 3 3 - 0 . 0 0 1 0 3

VARIABLE COMHUNA L I T Y  FACTOR

V1 0 . 5 2 2 1 2
V2 0 . 2 4 4 9 3
V3 0 . 0 9 7 8 3
V4 0 . 6 0 2 6 3
V5 0 . 7 4 6 7 1
V 6 0 . 8 9 8 5 6
V7 0 . 5 7 4 8 4
V8 0 . 5 0 4 6 7
V9 0 . 3 9 7 1 9
V10 0 . 2 8 1 6 7

r- 
cn 

ro

18k

EIGENVALUE

3 . 4 2 9 8 9
0 . 0 1 8 2 0
0 . 6 2 3 0 7

PCT OF VAR

7 0 . 4  
16 .  8 
1 2 .8

c u n  p c t

7 0 . 4  
8 7 . 2  

100. 0



F I L E  NOFC75 (CBEATION DATE = 0 1 - 0 5 - 7 8 )  

VAHI MAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTCI  3

VI - 0 . 0 2 0 0 5 0 . 6 6 8 4 9 0 . 2 7 3 5 8
V2 - 0 . 4 3 8 7 9 - 0 . 2 1 4 6 3 - 0 . 0 7 S 5 8
V 3 - 0 . 0 2 4 8 6 0 . 0 7 7 2 4 0 . 3 0 2 0 6
V4 0 . 3 9 7 3 5 0 . 1 7 5 5 3 0 . 6 4 3 3 7
V 5 0 . 5 9 1 3 8 0 . 2 4 1 9 7 0 . 5 8 1 7 4
V6 0 . 3 7 1 2 7 0 . B6909 0 . 0 7 3 4 6
V7 0 . 4 4 8 6 2 0 . 5 9 0 6 3 0 . 1 5 7 2 7
V8 0 . 6 6 1 8 8 0 . 1 5 0 9 8 0 . 2 0 S 2 5
V 9 - 0 . 5 7 5 9 5 - 0 . 0 6 3 0 4 0 . 2 4 7 9 7
V10 0 . 4 7 1 6 5 0 . 0 8 2 8 2 0 . 2 2 6 8 2

TR AN SFORHATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 6 9 1 1 0 0 . 5 9 1 0 4 0 . 4 1 5 9 9
FACTOR 2 - 0 . 5 9 4 0 8 0 . 7 9 2 3 4 - 0 . 1 3 8 7 9
FACTOR 3 - 0 . 4 1 1 6 4 - 0 . 1 5 1 2 2 0 . 8 9 6 7 1

185

F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

FACTOR SCORE COEFFICIENTS

FACTOR 1

VI  - 0 . 2 2 2 5 2
V2 - 0 . 1 2 4 7 3
V3 - 0 . 0 5 2 4 8

0 . 0 0 3 7 2
V5 0 . 2 7 2 5 4
V6 0 . 0 2 3 8 6
V7 0 . 1 0 9 9 5
V8 0 . 3 0 0 8 6
V9 - 0 . 3 0 7 8 2
V10  0 . 1 2 9 6 6

FACTOR 2 FACTOR 3

0 . 1 8 3 5 8 0 . 2 1 1 2 3
0 . 0 0 4 7 3 0 . 0 4 6 8 7
0 . 0 1 9 2 0 0 . 1 2 7 4 4

- 0 . 0 2 4 7 0 0 . 3 7 7 4 4
- 0 . 1 8 7 9 6 0 . 4 7 7 4 0

0 . 8 7 3 7 4 - 0 . 3 4 6 3 1
0 . 0 8 4 8 7 - 0 . 0 0 1 3 2

- 0  . 0 9 4 1 0 - 0 . 0 0 9 9 6
0 . 0 9 4 8 2 0 . 2 6 1 7 2

- 0 . 0 3 5 1 1 0 . 0 3 6 0 3
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FILE NORC75 (CREATION DATE = 01-05-78)

CO PR ELATION CO EF FI C I EN T S. .

VI V 2 V 3 V9

V1 1 . 0 0 0 0 0 - 0 . 1 9 9 9 6 0 . 1 3 9 9 0 0 . 2 7 1 7 5
V2 - 0 . 1 1 ) 9 9 6 1 . 0 0 0 0 0 - 0 . 0 0 1 2 1 - 0 . 2 6 9 8 6
V3 0 . 1 3 9 9 0 - 0 . 0 0 1 2 1 1 . 0 0 0 0 0 0 . 1 9 1 0 2
V9 0 . 2 7 1 7 5 - 0 . 2 6 9 8 6 0 . 1 9 1 0 2 1.COOOO
V5 0 . 3 1 0 9 8 - 0 . 3 3 5 6 3 0 . 0 9 0 0 2 0 . 5 7 9 9 2
V 6 0 . 5 7 1 7 1 - 0 . 3 3 0 0 6 0 . 0 5 6 5 9 0 . 3 6 3 1 5
V7 0 . 3 2 2 5 3 - 0 . 3 6 9 9 7 0 . 1 2 1 1 1 0 . 3 6 2 9 0
V 8 0 . 1 2 1 9 6 - 0 . 3 3 8 0 5 0 . 0 9 9 0 3 0 . 3 6 9 2 2
V9 0 . 0 7 9 7 9 0 . 2 0 6 3 9 0 . 1 9 0 7 0 - 0 . 0 8 7 0 9
V10 0 . 1 3 9 8 6 - 0 . 2 5 6 3 5 0 . 1 2 9 8 2 0 . 2 9 1 9 8

DETERMINANT OF CORRELATION MATRIX = 0 . 0 5 9 7 8 7 8  ( 0 . 59 78 77 65 E

F I L E HORC75 (CREATION DATE = 0 1 - 0 5 - 7

VAPIABLE EST COMMONALITY

V1 0 . 3 9 7 9 2
V2 0 . 2 1 0 8 9
V3 0 . 0 7 2 9 5
V9 0 . 3 6 9 9 6
V 5 0 . 5 9 1 0 0
V6 0 . 5 7 6 9 0
V7 0 . 9 1 2 6 9
V8 0 . 3 9 8 9 7
V9 0 . 2 0 0 7 6
V1 0 0 . 2 8 9 2 6

CONVERGENCE REQUIRED 21 ITERATIONS

186

V5 V6

0 . 3 1 0 9 8 0 . 5 7 1 7 1
0 . 3 3 5 6 3 - 0 . 3 3 0 0 6
0 . 0 9 0 0 2 0 . 0 5 6 5 9
0 . 5 7 9 9 2 0 . 3 6 3 1 5
1 . 0 0 0  00 0 . 5 6 2 0 5
0 . 5 6 2 0 5 1 . 0 0 0 0 0
0 . 5 0 3 2 9 0 . 5 9 6 7 2
0 . 9 8 8 9 9 0 . 3 2 9 0 6
0 . 2 2 9 6 3 - 0 . 2 6 2 7 8
0 . 3 8 8 9 8 0 . 2 3 3 7 8

V7 V8

0 . 3 2 2 5 3 0 . 1 2 1 9 6
0 . 3 6 9 9 7 - 0 . 3 3 8 0 5
0 . 1 2 1 1 1 0 . 0 9 9 0 3
0 . 3 9 2 9 0 0 . 3 6 9 2 2
0 . 5 0 3 2 9 0 . 9 8 8 9 9
0 . 5 9 6 7 2 0 . 3 2 9 0 6
1 . OOOCO 0 . 9 1 9 0 6
0 . 9 1 9 0 6 1 . 0 0 0 0 0
0 . 2 3 9 6 8 - 0 . 2 9 3 5 9
0 . 2 8 2 9 5 0 . 9 9 3 0 9

V9 V10

0 . 0 7 9 7 9 0 . 1 3 9 8 6
0 . 2 0 6 3 9 - 0 . 2 5 6 3 5
0 . 1 9 0 7 0 0 .  12982

- 0 . 0 8 7 0 9 0 . 2 9 1 9 8
- 0 . 2 2 9 6 3 0 . 3 8 8 9 8
- 0 . 2 5 2 7 8 0 . 2 3 3 7 8
- 0 . 2 3 9 6 8 0 . 2 8 2 9 5
- 0 . 2 9 3 5 9 0 . 9 9 3 0 9

1 . 0 0 0 0 0 - 0 . 1 5 7 6 2
- 0 . 1 5 7 6 2 1 . 0 0 0 0 0

FACTOR EIGENV ALD E PCT OF VAR COM PCT
1 3 . 6 7 9 0 2 3 6 . 8 3 6 . 8
2 1 . 3 0 6 6 9 1 3 . 1 9 9 . 9
3 1 . 1 0 5 9 5 11 .1 6 0 . 9
9 0 . 7 8 0 9 5 7 . 8 6 8 . 7
5 0 . 7 9 2 7 1 7 . 9 7 6 . 1
6 0 . 7 1 1 3 3 7 . 1 8 3 . 3
7 0 . 5 9 5 8 9 5 . 5 8 8 . 7
8 0 . 9 5 9 6 0 9 . 5 9 3 .  3
9 0 . 3 9 5 6 8 9 . 0 9 7 . 2

10 0 . 2 7 7 7 1 2 . 8 1 0 0 . 0



FILE NORC75 (CREATION DATE = 01-05-78)

FACTOR HATRIX USING P R IN C IP A L  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 4 7 2 3 1  0 . 5 3 6 1 3  0 . 0 5 2 0 7
V2 - 0 . 4 7 0 5 0  0 . 1 3 3 8 8  0 . 0 6 1 7 0
V 3 0 . 1 3 6 7 7  0 . 1 1 6 3 7  0 . 3 0 5 3 9
V4 0 . 5 8 8 7 6  - 0 . 0 0 4 6 5  0 . 2 1 2 9 2
V5 0 . 7 6 8 0 5  - 0 . 0 5 4 9 2  0 . 0 8 3 3 0
V6 0 . 7 8 8 1 3  0 . 3 7 2 9 7  - 0 . 3 2 2 8 2
V7 0 . 6 7 5 1 9  0 . 0 1 4 6 1  - 0 . 0 4 8 8 5
V8 0 . 6 3 0 9 3  - 0 . 3 5 7 4 5  0 . 1 5 6 8 5
V9 - 0 . 3 1 0 1 0  0 . 3 6 0 8 8  0 . 4 6 0 1 5
V10 0 . 4 9 2 1 6  - 0 . 2 5 9 2 7  0 . 2 1 2 2 5

VARIABLE CCHBUNALITY FACTOR

VI 0 . 5 1 3 2 2  1
V2 0 . 2 4 3 1 0  2
V3 0 . 1 2 5 5 1  3
V4 0 . 3 9 1 9 9
V5 0 . 5 9 9 6 6
V6 0 . 8 6 4 4 7
V7 0 . 4 5 8 4 8
V8 0 . 5 5 0 4 5
V9 0 . 4 3 8 1 4
V10 0 . 3 5 4 5 0

187

EIGENVALUE

3 . 2 1 3 1 8  
0 . 7 8 6 4 9  
0 . 5 4 0 0 5

PCT OF VAR

7 0 . 8  
1 7 . 3
1 1 . 9

CUB PCT

7 0 . 8  
8 8 . 1 

1 0 0 . 0



F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

VARIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 0 8 8 9 3 0 . 6 6 3 3 2 0 . 2 5 5 5 8
9 2 - 0 . 4 1 8 3 2 - 0 . 2 1 9 9 8 0 . 1 4 0 4 2
V3 0 . 1 3 8 8 5 0 . 0 7 4 5 4 0 . 3 1 7 2 9
V4 0 . 5 2 6 0 6 0 . 3 0 1 5 5 0 . 1 5 5 9 6
V5 0 . 6 5 1 5 0 0 . 4 1 8 7 5 0 . 0 0 7 6 2
V6 0 . 3 0 4 3 9 0 . 8 6 1 9 4 - 0 . 1 6 9 9 0
V7 0 . 4 9 9 6 9 0 . 4 5 0 7 0 - 0 . 0 7 5 1 7
V8 0 . 7 3 4 1 3 0 . 0 9 4 0 7 - 0 . 0 5 1 5 3
V9 - 0 . 2 9 2 2 9 - 0 . 0 8 0 5 1 0 . 5 8 8 4 0
W10 0 . 5 9 0 3 9 0 . 0 5 9 5 0 0 . 0 4 9 0 1

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0 . 7 7 4 8 1 0 . 6 2 9 7 1 - 0 . 0 5 5 9 6
FACTOR 2 - 0 . 5 4 7 4 1 0 . 7 1 2  54 0 . 4 3 8 9 0
FACTOR 3 0 . 3 1 6 2 5 - 0 . 3 0 9 4 3 0 . 8 9 6 7 9

188

F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

PACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOt  3

V1 - 0 . 0 7 3 6 8 0 . 2 0 8 0 3 0 . 3 1 4 0 8
V2 - 0 . 0 9 8 9 3 0 . 0 0 8 4 1 0 . 0 6 5 4 1
V3 0 . C 4 4 1 8 0 . 0 0 6 3 8 0 . 1 8 5 9 7
V4 0 . 14703 0 . 0 3 1 3 8 0 . 1 4 6 3 8
V5 0 . 2 9 7 5 5 - 0 . 0 1 0 8 0 - 0 . 1 0 0 5 0
V6 - 0 .  18022 0 . 8 0 5 8 2 - 0 . 3 3 6 0 1
V7 0 .  13392 0 . 0 4 6 6 3 - 0 . 0 0 8 3 4
V8 0 . 3 8 5 1 1 - 0 . 1 6 1 8 5 0 . 0 0 S 2 6
V9 - 0 . 0 8 1 2 1 0 . 0 7 0 8 0 0 . 4 8 1 5 7
V1 0 0 . 2 1 2 4 7 - 0 . 0 8 2 7 7 0 . 0 7 1 1 2
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F I I E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

C3 FR ELATION C O E F F IC IE N T S . .

V1 V2 V3 VI* V5 V6 V7 V8 V9 V13

VI 1 . 0 0 0 0 0 - 0 . 2 9 2 2 2 0 . 1 1 1 7 1 0 . 5 0 6 4 5 0 . 4 6 2 2 2 0 . 6 7 8 6 3 0 . 4 4 8 0 0 0 . 1 0 4 2 2 - 0 . 0 7 3 6 9 0 . 1 2 9 3 7
V2 - 0 . 2 9 2 2 2 1 . 0 0 0 0 0 0 . 0 5 6 0 7 - 0 . 2 6 9 8 6 - 0 . 4 6 2  04 - 0 . 3 8 1 8 2 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 . 2 8 7 0 2 - 0 . 2 4 9 6 0
V3 0 .  11171 0 . 0 5 8 0 7 1 . 0 0 0 0 0 0 . 1 8 3 4 5 0 . 0 9 8 5 6 0 . 0 3 5 8 2 0 . 1 4 6 D 7 0 . 1 1 0 8 3 0 . 0 5 1 8 3 0 . 1 9 1 1 1
V4 0 . 5 0 6 4 5 - 0 . 2 6 9 8 6 0 . 1  831*5 1 . 0 0 0 0 0 0 . 7 0 9 1 4 0 . 4 5 0 6 3 0 . 3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 1 0 4 9 0 0 . 2 6 4 7 7
V5 0 . N 6 2 2 2 - 0 .  1*6201* 0 . 0 9 E 5 6 0 . 7 0 9 1 4 1 . 0 0 0 0 0 0 . 6 7 4 0 6 0 . 5 8 2 0 6 0 . 6 3 5 5 7 - 0 . 3 1 5 3 2 0 . 4 9 4 3 1
V 6 0 . 6 7 8 6 3 - 0 . 3 8 1 8 2 0 . 0 3 5 8 2 0 . 4 5 0 6 3 0 . 6 7 4 0 6 1 . 0 0 0 0 0 0 . 7 3 1 1 7 0 . 4 6 7 5 9 - 0 . 3 8 6 1 9 0 . 2 6 0 3 8
V7 0 . U U 8 0 0 - 0 . 3 6 U 9 7 0 . 1 H 6 0 7 0 . 3 8 2 9 0 0 . 5 8 2 0 6 0 . 7 3 1 1 7 1 . 0 0 0 0 0 0 . 4 1 9 0 6 - 0 . 3 7 7 5 7 0 . 2 7 9 5 3
V 8 0 . 1 0 9 2 2 - 0 . 3 3 8 0 5 0 . 1 1 C 8 3 0 . 3 6 4 2 2 0 . 6 3 5 5 7 0 . 4 6 7 5 9 0 . 4 1 9 0 6 1 . 0 0 0 0 0 - 0 . 3 5 9 3 0 0 . 4 8 5 4 5
V9 - 0 . 0 7 3 6 9 0 . 2  87 02 0 . 0 5 1 8 3 - 0 . 1 0 4 9 0 - 0 . 3 1 5 3 2 - 0 . 3 8 6 1 9 - 0 . 3 7 7 5 7 - 0 . 3 5 9 3 0 1 . 0 0 0 0 0 - 0 . 2 8 3 7 1
V10 0 . 1 2 9 3 7 - 0 . 2 U 9 6 0 0 . 1 9 1 1 1 0 . 2 6 4 7 7 0 . 4 9 4 3 1 0 . 2 6 0 3 8 0 . 2 7  953 0 . 4 8 5 4 5 - 0 . 2 8 3 7 1 1 . 0 0 0 0 0

DETEFHINAN T OF CORRELATION MATRIX = 0 . 0 0 9 0 8 9 3  ( 0 . 9 0 8 9 3 3 9 5 E - 0 2 )

F IL E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMUNALITY FACTOR EIGENVALUE PCT OF VAR CUM PCT

V1 0 . 6 2 7 S 5 1 4 . 2 8 1 0 0 42 .  8 4 2 . 8
V2 0 . 2 7 4 3 3 2 1 .  280 26 12 .  8 5 5 . 6
V3 0 . 1 3 1 2 1 3 1 . 1 6 8 4 3 1 1 . 7 6 7 . 3
V 4 0 . 5 9 6 3 8 4 0 . 8 3 4 3 0 8 . 3 7 5 . 6
V5 0 . 7 7 9 7 8 c 0 . 6 7 1 2 0 6 . 7 8 2 . 4
V 6 0 . 7 8 2 0 6 6 0 . 5 5 7 3 9 5 . 6 8 7 .  9
V7 0 . 5 7 9 1 3 7 0 . 5 2 7 1 9 5 . 3 9 3 .  2
V8 0 . 5 3 5 5 6 8 0 . 3 6 7 7 7 3 . 7 9 6 . 9
V9 0 . 2 8 0  30 9 0 . 1 8 6 9 6 1 . 9 9 8 . 7
V10 0 . 3 5 3 6 1 10 0 . 1 2 5 4 4 1 . 3 1 0 0 . 0

CONVERGENCE REQOIRED 12 ITERATIONS



F IL E NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX USING PRI NCIPAL  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 6 0 8 3 2  0 . 5 7 7 5 5  0 . 0 2 7 6 7
V2 - 0 . 4 9 0 1 9  0 .076*16 0 . 0 9 9 1 0
V3 0 .  13514 0 . 0 0 2 6 9  0 . 2 2 0 3 9
V4 0 . 6 5 7 4 7  0 . 1 6 8 1 8  0 . 4 3 4 8 5
V5 0 . 8 9 8 8 8  - 0 . 1 1 6 8 3  0 . 2 3 4 4 1
V6 0 . 8 6 6 2 4  0 . 2 5 7 2 0  - 0 . 3 3 7 1 5
V7 0 . 7 2 0 6 8  0 . 0 5 5 8 7  - 0 . 2 1 3 7 4
V8 0 . 6 4 3 1 8  - 0 . 4 5 4 1 9  0 . 0 4 3 8 8
V9 - 0 . 4 1 9 7 5  0 . 2 8 8 4 5  0 . 3 3 6 2 3
V10 0 . 4 7 5 4 8  - 0 . 3 5 6 7 2  0 . 1 3 5 3 5

VARIABLE COMMONALITY FACTOR

V1 0 . 7 0 4 3 9  1
V2 0 . 2 5 5 9 5  2
V 3 0 . 0 6 6 8 4  3
V4 0 . 6 4 9 6 5
V5 C . 8 7 65 5
V6 0 .  9 3 01 8
V7 0 . 5 6 8 1 9
V8 0 . 6 2 1 9 0
V9 0 . 3 7 2 4 4
V10 0 . 3 7 1 6 5
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EIGENVALUE

3 . 9 5 4 5 9
0 . 8 6 7 3 7
0 . 5 9 5 8 5

PCT OF VAR

7 3 . 0
1 6 . 0  
11.0

CUM PCT

7 3 . 0
8 9 . 0  

100.0



F IL E N0BC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIHAX ROTATED FACTOR HATRIX

FACTOR 1 FACTOR 2 FACTOR

71 0 . 7 8 9 3 3 - 0 . 0 9 7 3 6 0 . 2 9 9 9 0
72 - 0 . 3 0 2 2 9 - 0 . 3 9 0 2 5 - 0 . 1 1 0 9 9
73 0 . 0 1 9 5 8 0 . 0 2 5 1 6 0 . 2 5 6 5 6
79 0 . 9 0 6 6 1 0 . 1 7 6 1 7 0 . 6 7 3 2 6
75 0 . 9 3 5 9 5 0 . 5  89 20 0 . 5 8 2 5 6
76 0 . 6 5 3 9 7 0 . 9 9 5 0 9 0 . 0 6 0 5 0
77 0 . 5 8 0 8 8 0 . 9 6 8 9 8 0 . 1 0 6 2 0
V8 0 . 0 9 9 5 5 0 . 7 2 5 3 3 0 . 2 9 3 0 7
79 - 0 . 1 8 8 0 6 - 0 . 5 6 3 3 8 0 . 1 9 0 3 0
71 0 0 . 0 2 6 1 9 0 . 5 2 9 5 0 0 .  30 96 2

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 
FACTOR 2 
FACTOR 3

0 . 6 5 7 5 9  0 . 6 2 8 8 7
0 . 6 8 0 8 6  - 0 . 7 3 1 7 9

- 0 . 3 2 2 5 0  - 0 . 2 6 2 6 8

0 . 9 1 9 e 6  
0 . 0 3 0 0 8  
0 . 9 0 9 3 9
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F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1

V1 0 .  220 97
V2 - 0 . 0 5 6 7 9
V 3 - 0 . 0 0 0 0 8
V9 0 . 1 0 9 9 9
V5 - 0 . 1 7 5 9 8
V6 0 . 8 9 7 0 8
W7 0 . 0 0 1 9 2
78 - 0 . 2 9 6 3 6
79 0 . 0 9 1 8 5
V10 - 0 . 0 6 1 9 3

FACTOR 2 FACTOR 3

- 0 . 3 5 7 9 2 0 . 3 3 2 6 2
- 0  . 0 0 3 1 3 0 . 1 1 2 9 5

0 . 0 0 2 3 3 0 . 0 8 7 3 8
- 0 . 1 9 9 8 0 0 . 3 1 1 2 5

0 . 3 9 1 3 9 0 . 7 2 9 7 9
0 . 1 8 0 6 7 - 0 . 7 5 5 7 3
0 . C85B5 - 0 . 0 0 2 0 1
0 . 3 1 9 9 9 0 . 1 0  979

- 0 . 2 2 1 1 5 0 . 1 9 1 0 9
0 . 1 9 9 7 0 0 . 0 2 2 2 9



D2M50SWR



FILE N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

CORRELATION COEFFICIENTS. .

V1 V2 V3 V4

V1 1 .0 0 0 0 0 - 0 . 2 3 3 1 2 0 . 1 1 6 4 3 0 .4 9 9 9 0
V2 - 0 . 2 3 3 1 2 1 .0 0 0 0 0 0 .0 4 6 3 0 - 0 . 2 6 9 8 6
V3 0 .1 1 6 4 3 0 .0 4 6 3 0 1 .0 0 0 0 0 0 .20 411
V4 0 . 4 9 9 9 0 - 0 . 2 6 9 8 6 0 .2 0 4 1 1 1 .0 0000
V5 0 .4 5 9 1 7 - 0 . 3 9 8 7 1 0 .1 0 0 6 7 0 . 7 2 4 0 7
V6 0 . 6 7 7 8 2 - 0 . 3 4 8 0 0 0 . 0 2 4 7 3 0 . 4 4 5 9 0
V7 0 .4 5 3 7 8 -0 . 3 6 4 9 7 0 . 1 0 9 0 6 0 .3 8 2 9 0
V 8 0 . 1 0 6  47 - 0 . 3 3 8 0 5 0 .1 1 0 5 8 0 .3 6 4 2 2
V9 - 0 . 0 8 3 0 0 0 . 2 9 1 7 8 0 . 0 6 3 9 6 - 0 . 1 5 8 8 1
V1 0 0 . 1 2 3 2 6 - 0 . 2 4 9 6 0 0 . 1 8 5 4 9 0 .2 6 4 7 7

DETERMINANT OF CORRELATION MATRIX = 0 .0 1 0 3 6 C 7 (  0 . 10360677E-01

FILE NORC7 5 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMU NA LITX

V1 0 . 6 1 9  45
V2 0 .2 2981
V 3 0 . 1 2 7 8 8
vu 0 . 6 0 9 8 2
V5 C.766C6
V6 0 .7 7 9 1 0
V7 0 .5 7 5 7 7
V8 0 .5 4 7 3 0
V9 0 . 2 5 0 3 9
V10 0 .2 8 8 4 2

CONVERGENCE REQUIP ED 13 ITERATIONS
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V5 V6

0 .4 5 9 1 7 0 .67 782
0 .3 9 8 7 1 - 0 . 3 4 8 0 0
0 .1 0 0 6 7 0 .0 2473
0 . 7 2 4 0 7 0 .4 4590
1 .0 0 0  00 0 .6 7 4 0 9
0 .6 7 4 0 9 1 .00000
0 .5 8 2 5 9 0 .7 3322
0 . 6 3 4 3 3 0 .4 71 62
0 .3 1807 - C . 38144
0 .4 2 7 3 8 0 .27 676

V7 V8

0 .4 5 3 7 8 0 . 1 0 6 4 7
- 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5

0 . 1 0 9 0 6 0 . 1 1 0 5 8
0 .3 8 2 9 0 0 . 3 6 4 2 2
0 . 5 8 2 5 9 0 .6 3 4 3 3
0 .7 3 3 2 2 0 .4 7 1 6 2
1 . COOOO 0 . 4 1 9 0 6
0 .4 19 06 1 .0 0 0 0 0

- 0 . 3 5 5 8 3 - 0 . 3 5 4 8 7
0 . 2 7 9 5 3 0 . 4 8 5 4 5

V 9 V10

- 0 . 0 8 3 0 0 0 .1 2 3 2 6
0 .2 9178 - 0 . 2 4 9 6 0
0 .0 6396 0 .1 8949

- 0 . 1 5 8 8 1 0 .2 6 4 7 7
- 0 . 3 1 8 0 7 0 . 4 2 7 3 8
- 0 . 3 8 1 4 4 0 .2 7 6 7 6
- 0 . 3 5 5 8 3 0 .2 7 9 5 3
- 0 . 3 5 4 8 7 0 . 4 8 5 4 5

1 .00 000 - 0 . 2 3 2 5 9
- 0 . 2 3 2 5 9 1 .COOOO

FACTOR EIGENVALUE PCT OF VAR CUM PCT
1 4.23899 42 .4 42.  4
2 1 .2 6115 12 .6 5 5 . 0
3 1 .1 7 6 4 6 11 . 8 6 6 . 8
4 0 .7 7 3 3 5 7 .7 7 4 . 5
5 0 . 6 9 8 9 5 7 . 0 8 1 . 5
6 0 . 6 2 4 0 8 6 .2 8 7 . 7
7 0 .5 3 9 1 1 5 .4 9 3 .1
8 0 .3 7 0 3 6 3 .7 9 6 . 8
9 0 .  18612 1 .9 9 8 . 7

10 0 .1 31 41 1 .3 1 00 . 0



FILE NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX USING PRINCIPAL FACTOR HITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOJ 3

V1 0 . 6 0 6 2 0 0 .5 7 9 8 5 0 .0 5011
»2 -0.96032 0.11992 0.11389
V3 0 . 1 3 2 8 7 0 .0 0 2 1 9 0 .27C53
V9 0 . 6 7 2 7 2 0 .1 2 7 1 6 0 .9 4 7 1 1
V5 0 .8 8 0 0 0 -0.10102 0 .2 1 0 4 1
V6 0 .8 7 0 3 7 0 .2 5 6 7 2 - 0 . 3 3 3 6  3
V7 0 .7 2 3 7 9 0 . 0 6 6 1 0 - 0 . 2 1 4 2 5
V8 0 .6 5 3 6 0 - 0 . 4 9 0 0 9 0.02CE4
V9 - 0 . 4 1 3 6 9 0 .2 3 4 8 8 0 .2 8 5 5 2
V1 0 0 . 4 5 3 3 6 - 0 . 3 2 4 8 3 0 .1 1 0 4 7

VARIABLE COMMONALITY FACTOR

V1 0 .7 062 1  1
V2 0 .2 3 9 1 2  2
V3 O.C9O05 3
V4 0 .6 6 8 6 3
V5 0 . 8 2 8 8 8
V6 0 .9 3 4 7 6
V7 0 .5 7 6 1 9
V8 0 . 6 6 7 8 2
V9 0 .3 0 7 6 3
V1 0 0 . 3 2 3 2 5
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EIGENVALOE

3.9 0 9 2 6
0 . 8 9 8 0 2
0 .5 8921

PCT OF VAR

7 3 .2
1 5 . 9
10 .9

COM PCT

7 3 . 2
8 9 .1

1 0 0 .0



FILE NORC75 (CREATION DATE = 0 1 - 0 5 - 7 3 )

VARIHAX ROTATED FACTOR MATRIX

FACTOR 1

V1 - 0 . 0 2 2 0 2
V2 - 0 . 4 1 7 3 6
V3 0 . 0 1 7 2 3
VH 0 .  2**044
V5 0 . 5 9 8 8 4
V6 0 . 4 7 8 5 0
V7 0 . 4 8 5 9 1
V 8 0 . 7 7 2 4 7
V9 - 0 . 5 1 1 8 9
V10 0 . 5 0 0 6 6

TRANSFORMATION MATRIX

FACTOR 1

FACTOR 2 FACTOR

0 . 7 8 9 8 2 0 . 2 6 6 1 9
- 0 . 2 4 6 0 7 - 0 . 0 6 6 1 6

0 . 0 1 2 2 9 0 . 3 0 0 6 6
0 . 4 0 1 8 6 0 . 6 7 0 3 2
0 . 4 4 1 0 1 0 . 5 2 * 1 6
0 . 8 3  976 0 . 0 2 4 5 9
0 . 5 7 6 3 9 0 . 0 7 6 1 7
0 . 0 7 1 6 3 0 . 2 5 6 8 4

- 0 . 1 8 2 0 1 0 . 1 1 2 5 6
0 . 0 3 3 5 8 0 . 2 6 7 3 2

FACTOR 2 FACTOR 3

FACTOR 1 
FACTOR 2 
FACTOR 3

0 . 6 6 0 3 8  0 . 6 4 9 1 1
- 0 . 7 0 6 3 3  0 . 7 0 7 6 3
- 0 . 2 5 4 9 6  - 0 . 2 7 9 1 2

0 . 3 7 7 5 7
0 . 0 1 6 6 3
0 . 9 2 5 7 9

19^

F IL E NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR SCORE COEFFICIENTS

FACTOR 1 PACTOR 2 FACTOR 3

V1 - 0 . 3 6 0 0 2 0 . 2 3 6 4 7 0 . 3 4 4 0 9
V2 - 0 . 1 1 1 3 2 - 0 . 0 3 3 3 6 0 . 0  9 484
V 3 - 0 . 0 0 7 9 8 - 0 . 0 0 0 8 9 0 . 1 0 5 8 6
V4 - 0 . 1 3 0 0 4 0 . 0 9 8 0 1 0 . 39S72
V5 0 . 2 5 6 5 0 - 0 . 1 1 0 7 1 0 . 5 5 2 9 8
V6 0 . 2 1 8 4 6 0 . 8 6 9 4 5 - 0 . 7 5 3 2 0
V7 0 . 0 8 9 4 6 0 . 0 0 3 5 1 - 0 . 0 0 4 6 1
V8 0 . 3 9 9 4 1 - 0 . 2 9 2 1 5 0 . 1 0 6 8 1
V9 - 0 . 1 6 1 4 9 0 . 0 4 0 0 3 0 . 1 1 1 3 2
V10 0 . 1 2 6 6 5 - 0  . 0 7 2 8 3 0 . 0 7 C 1 3



D2M50PC
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F IL E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

CORRELATION COEFFICIENTS..

V1 V 2 V 3 V4 V5 V6 V7 V 8 V9 V13

VI 1 . 0 0 0 0 0 - 0 . 2 2 2 8 1 0 . 1 4 1 4 5 0 . 5 6 4 4 2 0 . 5 1 4 4 6 0 . 5 6 6 4 2 0 . 3 2 8 2 0 0 . 1 5 0 5 2 - 0 . 0 4 0 9 9 0 . 1 3 5 8 8
V2 - 0 . 2 2 2 8 1 1 . 0 0 0 0 0 - 0 . 0 0 S 7 8 - 0 . 2 6 9 8 6 - 0 . 3 4 6 2 7 - 0 . 3 2 4 0 8 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 . 2 0 8 7 2 - 0 . 2 4 9 6 0
V3 0 . 1 4 7 4 5 - 0 . 0 0 9 7 8 1 . 0 0 0 0 0 0 . 2 3 1 9 9 0 . 1 2 2 9 2 0 . 0 0 4 2 2 0 . 1 0 7 1 5 0 . 0 9 0 9 5 0 . 0 7 2 6 7 0 . 1 1 8 0 6
V4 0 . 5 6 4 4 2 - 0 . 2 6 9 8 6 0 . 2 3 1 9 9 1 . 0 0 0 0 0 0 . 7 8 5 6 0 0 . 3 6 0 7 4 0 . 3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 1 1 7 5 6 0 . 2 6  477
V5 0 . 5 1 4 4 6 - 0 . 3 4 6 2 7 0 . 1 2 2 9 2 0 . 7 8 5 6 0 1 . 0 0 0 0 0 0 . 4 9 5 0 1 0 . 4 2 4 3 4 0 . 4 6 4 5 3 - 0 . 2 0 9 8 2 0 . 3 3 3 3 5
V6 0 . 5 6 6 4 2 - 0 . 3 2 4 0 8 0 . 0 0 4 2 2 0 . 3 6 0 7 4 0 . 4 9 5 0 1 1 . 0 0 0 0 0 0 . 7 5 5 4 0 0 . 3 9 7 3 5 - 0 . 3 7 0 6 0 0 . 2 4 3 3 2
V7 0 . 3 2 8 2 0 - 0 . 3 6 4 9 7 0 . 1 0 7 1 5 0 . 3 8 2 9 0 0 .  424 34 0 . 7 5 5 4 0 1 . 0 0  000 0 . 4 1 9 0 6 - 0 . 3 5 9 4 1 0 . 2 7 9 5 3
V0 0 .  15052 - 0 . 3 3 8 0 5 0 . 0 9 0 9 5 0 . 3 6 4 2 2 0 . 4 6 4 5 3 0 . 3 9 7 3 5 0 . 4 1 9 0 6 1 . 0 0 0 0 0 - 0 . 2 5 8 4 5 0 . 4 8 5 4 5
V9 - 0 . 0 4 0 9 9 0 . 2 0 8 7 2 0 . 0 7 2 6 7 - 0 . 1 1 7 5 6 - 0 . 2 0 9 8 2 - 0 . 3 7 0 6 0 - 0 . 3 5 9 4 1 - 0 . 2 5 8 4 5 1 . 0 0 0 0 0 - 0 . 1 8 0 0 9
V1 0 0 . 1 3 5 8 8 - 0 . 2 4 9 6 0 0 . 1 1 e06 0 . 2 6 4 7 7 0 . 3 3 3 3 5 0 . 2 4 3 3 2 0 . 2 7 9 5 3 0 . 4 8 5 4 5 - 0 . 1 8 0 0 9 1 . 0 0 0 0 0

DETERMINANT OF CORRELATION MATRIX = 0 . 0 1 6 5 6 6 9  ( 0 .  1 6 5 8 6 9 0 0 E - 0 1 )

F I L E  NOBC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

V APIABL E EST COMMONALITY FACTOR EIGENVALUE PCT OF VAB CUM PCT

V1 0 . 5 6 8 2 9 1 3 . 9 3 8 7 3 3 9 . 4 3 9 . 4
V 2 0^2107 1 2 1 . 3 4 5 0 3 1 3 . 5 5 2 .  8
V3 0 . 1 0 5 2 5 3 1 . 1 1 3 6 6 1 1 .1 6 4 . 0
V 4 0 . 7 0 0 4 3 4 0 . 8 6 8 9 9 8 . 7 7 2 . 7
V5 0 . 6 9 7 6 2 5 0 . 7 4 2 3 0 7 . 4 8 0 .  1
V 6 0 . 7 4 7 4 0 6 0 . 6 8 4 7 3 6 . 8 8 6 . 9
V7 0 . 6 5 1 6 2 7 0 . 5 4 3 4 6 5 . 4 9 2 . 4
V 8 0 . 4 1 4 0 9 8 0 . 4 0 9 1 8 4 . 1 9 6 . 5
V9 0 . 2 0 7 8 5 c 0 . 2 2 8 7 5 2 . 3 9 8 . 7
V10 0 . 2 6 2 7 9 10 0 . 1 2 5 1 3 1 . 3 1 0 0 .0

AFTEF 8 ITERATIONS COMMONALITY OF ONE OR MOPE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION I 7
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F I I E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

FACTOR MATRIX USING PRIN CIPAL  FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR

VI 0 . 5 9 7 9 3 0 . 2 7 7 5 2 0 . 3 7 0 0 0
V2 - 0 . 4 4 9 8 0 0 . 1 0 3 1 3 0 . 1 1 9 8 5
V3 0 . 1 4 7 8 7 0 . 1 9 8 2 5 - 0 . 0 5 2 6 6
V 4 0 . 7 4 1 4 4 0 . 5 3 1 8 7 - 0 . 0 2 6 4 3
V5 0 . 7 8 9 8 3 0 . 3 0 9 7 9 - 0 . 0 8 C 6 1
V6 0 . 8 1 7 9 8 - 0 . 3 9 5 9 6 0 . 3 9 9 7 9
V7 0 . 7 0 8 9 1 - 0 . 3 2 3 2 7 0 . 0 8 5 8 7
V 8 0 . 6 0 3 9 7 - 0 . 1 5 6 8 2 - 0 . 4 5 7 8 1
V9 - 0 . 3 4 1 6 3 0 . 3 1 6 9 8 0 . 0 7  COO
V10 0 . 4 3 6 7 9 - 0 . 0 7 2 9 0 - 0 . 3 8 1 3 9

V API  ABLE COMMUNALITY FACTOR EIGENVALUE PCT OF VAR CUB PCT

V1
V2
V 3 
V4 
V5 
V6 
V7
V 8 
V9 
V10

0 . 5 7 1 4 3  
0 . 2 2 7 3 2  
0 . 0 6 3  54 
0 . 8 3 3 3 2  
0 . 7 2 6 2 9  
0 . 9 8 5 7 1  
0 . 6 1 5 1 3  
0 . 5 9 8 9 6  
0 . 2 2 2 0 8  
0 . 3 4 1 5 6

3 . 5 9 9 1 9  
0 . 8 9 7 4 8  
0 . 6 8 9 1 0

6 9 . 4
1 7 . 3
1 3 . 3

6 9 . 4
8 6 . 7

100.0



F I L E  N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

VAFIMAX ROTATED FACTOP MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

V1 0 . 4 5 2 4 5 0 . 6 0 0 1 7 - 0 . 0 8 0 7 7
V2 - 0 . 2 6 8 2 8 - 0 . 1 7 2 0 1 - 0 . 3 5 t | £ 2
V 3 - 0 . 0 3 8 0 0 0 . 2 6 3 0 6 0 . 0 5 6 5 5
V6 0 . 1 8 3 6 0 0 . 8 6 2 0 6 0 . 2 3 7 7 9
V 5 0 . 2 9 5 9 6 0 . 7 0 7 3 7 0 . 3 7 1 9 3
V6 0 . 9 5 3 0 3 0 . 1 8 7 5 1 0 . 2 0 5 6 0
V7 0 . 6 6 6 7 7 0 . 1 6 0 7 3 0 . 3  8062
V8 0 . 1 9 7 1 7 0 . 1 9 5 5 6 0 . 7 2 2 3 9
V 9 - 0 . 3 3 7 7 8 0 . 0 6 0 5 5 - 0 . 3 2 2 9 9
V10 0 . 0 9 2 7 0 0 . 1 7 0 6 2 0 . 5 5 1 2 3

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOP 1 0 . 6 3 6 1 8 0 .5  86 05 (f. 506 36
FACTOR 2 - 0 . 5 1 0 3 9 0 . 8 0 7 2 9 - 0 . 2 9 6 2 9
FACTOR 3 0 . 5 8 0 7 9 0 . 0 6  951 - 0 . 8 1 1 0 8
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F I L E  N0RC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

FACTOR SCORE C O E F F IC IE N IS

FACTOR 1 FACTOR 2 FACTOR 3

V1 - 0 . 1 3 2  50 0 . 2 5 6 6 6 - 0 . 1 8 9 6 5
V2 - 0 . 0 6 9 1 5 0 . 0 1 7 2 2 - 0 . 0 9 3 8 2
V3 0 . 0 2 0 0 2 0 . 0 3 1 3 7 - o . o o e i 6
V6 0 . 0 2 3 9 2 0 . 6 6 6 5 6 - 0 . 0 9 6 6 1
V 5 - 0 .  16701 0 . 2 2 7 6 6 0 . 1 9 9 2 1
V6 1 . 2 3 6 3 5 - 0 . 2 0 1 8 8 - 0 . 27C29
V7 - 0 . 1 0 6 6 5 - 0 . 0 6 5 7 1 0 . 2 3 7 5 9
ve - 0 . 1 6 1 0 6 - 0 . 0 5 7 6 2 0 . 5 2 5 1 5
V9 0 . 0 0 6 2 9 0 . 0 7 6 7 5 - 0 . 1 1 6 6 7
V10 - 0 . 0 5 3 0 9 - 0 . 0 0 6 6 8 0 . 2 3 7 0 9



D2M50ME



F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

CORRELATION C O E F F IC IE N T S . .

V1 V2 V3 V4 V5

V1 1 . 0 0 0 0 0 - 0 . 1 5 8 4 1 0 . 0 9 5 3 2 0 . 3 3 7 4 5 0 . 4 0 0 7 4
V2 - 0 .  15841 1 . 0 0 0 0 0 0 . 0 2 1 7 3 - 0 . 2 6 9 8 6 - 0 . 2 8 2 4 2
V3 0 . 0 9 5 3 2 0 . 0 2 1 7 3 1 . 0 0 0 0 0 0 . 1 2 7 7 2 0 . 0 4 6 8 6
V4 0 . 3 3 7 4 5 - 0 . 2 6 9 8 6 0 . 1 2 7 7 2 1 . 0 0 0 0 0 0 . 5 1 1 3 5
V5 0 . 4 0 0 7 4 - 0 . 2 8 2 4 2 0 . 0 4 6 8 6 0 .  511 3 5 1 . 0 0 0 0 0
V6 0 . 6 7 6 8 1 - 0 . 2 3 5 2 6 - 0 . 0 0 7 8 3 0 . 3 5 7 6 3 0 . 6 2 2 0 1
V7 0 . 3 1 1 1 0 - 0 . 3 6 4 9 7 0 . 0 9 3 6 0 0 . 3 8 2 9 0 0 . 4 3 2 8 8
V8 0 . 0 6 6  20 - 0 . 3 3 8 0 5 0 . 0 5 6  43 0 . 3 6 4 2 2 0 . 3 9 9 9 0
V9 - 0 . 0 2 9 9 7 0 . 1 5 4  99 0 . 0 8 1 3 1 - 0 . 0 9 4 6 0 - 0 . 2 3 0 4 0
V10 0 .  10342 - 0 . 2 4 9 6 0 0 . 1 0 3 4 5 0 . 2 6 4 7 7 0 . 3 2 6 1 4

DETERMINANT OF CORRELATION MATRIX = 0 . 0 5 7 6 8 9 8  ( 0 .  5 7 6 8 9 7 5 6 E - 0 1 )

F I L E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIABLE EST COMMONALITY FACTOR

V1 0 . 5 3 0 0 5 1
V2 0 . 1 9 9 2 3 2
V3 0 . 0 5 5 3 6 3
V4 0 . 3 4 5 9 9 4
V5 0 . 5 2 0 8 7 5
V6 0 . 6 6 7 8 4 6
V7 0 . 3 6 6 7 0 7
V8 0 . 4 0 0 2 9 8
V9 0 . 1 5 6 0 2 9
V1 0 0 . 2 7 6 5 6 10

MORE THAN 25 ITERATIONS REQUIRED.
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V6 V7 V8 V 9 V13

0 . 6 7 6 8 1 0 . 3 1 1 1 0 0 . 0 6 6 2 0 - 0 . 0 2 9 9 7 0 . 1 0 3 4 2
- 0 . 2 3 5 2 6 - 0 . 3 6 4 9 7 - 0 . 3 3 8 0 5 0 . 1 5 4 9 9 - 0 . 2 4 9 6 0
- 0 . 0 0 7 8 3 0 . 0 9 3 6 0 0 . 0 5 6 4 3 0 . 0 8 1 3 1 0 . 1 0 3 4 5

0 . 3 5 7 6 3 0 . 3 8 2 9 0 0 . 3 6 4 2 2 - 0 . 0 9 4 6 0 0 . 2 6 4 7 7
0 . 6 2 2 0 1 0 . 4 3 2 8 8 0 . 3 9 9 9 0 - 0 . 2 3 0 4 0 0 . 3 2 6 1 4
1 . 0 0 0 0 0 0 . 4 6 7 9 3 0 . 2 7 8 1 3 - 0 . 2 9 3 1 5 0 . 1 6 8 3 1
0 . 4 6 7 9 3 1 . 0 0 0 0 0 0 . 4 1 9 0 6 - 0 . 1 9 6 5 4 0 . 2 7 9 5 3
0 . 2 7 8 1 3 0 . 4 1 9 0 6 1 . 0 0 0 0 0 - 0 . 1 8 8 7 8 0 . 4 8 5 4 5

- 0 . 2 9 3 1 5 - 0 . 1 9 6 5 4 - 0 .  18878 1 . 0 0 0 0 0 - 0 . 1 3 7 3 3
0 . 1 6 8 3 1 0 . 2 7 9 5 3 0 . 4 8 5 4 5 - 0 . 1 3 7 3 3 1 . 0 0 0 0 0

EIGENVALOE PCT OF VAR COM PCT

3 . 5 4 6 8 3 3 5 . 5 3 5 . 5
1 . 3 2 9 5 8 1 3 . 3 4 8 . 8
1 . 1 4 1 4 6 1 1 . 4 6 0 .  2
0 . 8 5 8 2 0 8 . 6 6 8 . 8
0 . 7 6 5 7 7 7 . 7 7 6 . 4
0 . 6 6 1 0 1 6 . 6 6 3 . 0
0 . 5 9 0 9 3 5 . 9 8 8 . 9
0 . 4 7 0 5 4 4 . 7 9 3 .  6
0 . 4 2 8 6 5 4 . 3 9 7 . 9
0 . 2 0 6 9 9 2 . 1 1 0 0 . 0



FILE NOBC75 (CREATION DATE = 01-05-78)

FACTOP KATRIX USING PRI NC IP AL  FACTOR H1TH ITERATIONS

FACTOR 1 FACTOR 2 FACTOR 3

VI 0 . 5 7 1 6 6 0 . 4 8 8 3 9 • 0 . 2 3 3 6 0
V2 - 0 . 4 2 7 4 1 0 . 2 0 2 6 6 0 . 0 4 8 3 6
V3 0 . 0 8 7 0 9 - 0 . 0 4 4 2 5 0 . 3 0 4 3 6
V4 0 . 5 9 0 4 4 - 0 . 0 9 3 2 3 0 . 2 4 4 0 3
V5 0 . 7 3 5 5 7 0 . 0 0 9 5 1 0 . 0 0 6 5 1
V6 0 . 6 3 2 2 8 0 . 4 8 7 1 1 - 0 . 2 2 6 8 5
V7 0 . 6 2 9 3 3 - 0 . 1 1 1 4 1 0 . 0 1 0 1 1
VB 0 . 5 7 9 9 1 - 0 . 5 0 3 7 2 - 0 . 0 4 4 0 9
V9 - 0 . 2 9 0 9 4 0 . 0 6 4 1 4 0 . 3 6 7 7 1
V10 0 . 4 3 6 3 4 - 0 . 3 7 8 6 2 0 . 0 5 7 8 9

VARIABLE CGHHUNALITY FACTX

V1 0 . 6 1 9 8 9 1
V2 0 . 2 2 6 0 9 2
V3 0 . 1 0 2 1 8 3
V4 0 . 4 1 6 8 6
V 5 0 . 5 4 1 2 3
V6 0 . 9 8 1 4 2
V7 0 . 4 0 8 5 7
V8 0 . 5 9 1 9 7
V9 0 . 2 2 3 9 7
V10 0 . 3 3 7 1 0

EIGENVALOE PCT OF TAR CUH PCT

3 . 1 0 6 8 2  6 9 . 8
0 . 9 4 1 2 3  2 1 . 2
0 . 4 0 1 2 3  9 . 0

6 9 . 8
9 1 . 0

1 0 0 . 0



F I L E N0BC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )

VARIMAX ROTATED FACTOP MATRIX

FACTOR 1 FACTOR 2 FACTOP 3

71 0 . 7 6 4 6 7 0 . 0 5 1 8 6 0 . 1 8 0 2 4
V2 - 0 . 1 5 7 7 7 - 0 . 4 4 5 3 3 0 . 0 5 2 6 7
V3 0 . 0 5 2 4 9 0 . 0 8 8 5 5 0 . 3 0 2 6 3
V4 0 . 3 7 1 0 2 0 . 4 7 8 2 4 0 . 2 2 4 7 0
75 0 . 5 2 9 2 3 0 . 5 1 0 5 4 - 0 . 0 2 2 3 2
V6 0 . 9 1 5 8 6 0 . 2 4 2 3 8 - 0 . 2 8 5 6 2
77 0 . 3 6 9 1 9 0 . 5 2 1 7 2 - 0 .  00911
V8 0 . 0 5 5 2 4 0 . 7 6 6 4 9 - 0 . 0 3 7 6 6
79 - 0 .  13526 - 0  . 2 5 52 6 0 . 3 7 4 8 5
V10 0 . 0 4 8 3 3 0 . 5 7 5 2 0 0 . 0 6 2 4 7

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 
FACTOP 2 
FACTOR 3

0 . 7 0 9 5 8  0 . 7 0 3 4 2  - 0 . 0 4 1 1 1
0 . 7 0 1 0 0  - 0 . 7 1 0 6 4  - 0 . 0 5 9 8 7
0 . 0 7 1 3 2  - 0 . 0 1 3 6 6  0 . 9 9 7 3 6

2 0 0

F I  I E  NORC75 (CREATION DATE = 0 1 - 0 5 - 7 8 )  

FACTOR SCORE COEFFICIENTS

FACTOR 1

V I  0 . 1 7 2 7 5
V2 0 . 0 0 3 1 6
V3 0 . 0 3 9 8 0
VII 0 . 1 0 0 0 6
V5 - 0 . 0 1 8 1 5
V6 0 . 8 6 6 1 1
V7 - 0 . 0 1 8 9 2
V8 - 0 . 1 8 9 0 9
V9 0 . 0 8 1 7 1
V10 - 0 . 0 3 0 9 1

FACTOR 2 FACTOR 3

- 0 . 0 9 0 8 5 0 . 5 6 8 9 6
- 0 . 1 2 3 6 4 0 . 0 5 7 8 3

0 . 0 1 5 7 0 0 . 1 7 7 9 6
0 . 1 3 3 9 0 0 . 2 1 5 8 9
0 . 2 0 3 3 4 0 . 1 5 4 8 7

- 0 . 1 6 8 0 8 - 0 . 8 1 7 8 3
0 . 1 7 9 1 1 0 . 0 7 8 2 2
0 . 4 6 2 5 0 0 . 0 1 2 8 0

- 0 . 0 8 0 8 5 0 . 2 0 6 7 3
0 . 1 9 2 9 5 0 . 0 2 9 9 4



Appendix 1 

Seattergrams and R e la ted  S t a t i s t i c s  

f o r

Data Group D1
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Scattergram p lo t s  i l l u s t r a t e  the exper im enta l  f a c t o r  m a t r i x  

loadings on the v e r t i c a l  (y) ax is  and the c r i t e r i o n  f a c t o r  m a t r i x  

loadings on the h o r i z o n t a l  (x) a x i s .  Each a s t e r i s k  ( * )  in d ic a te s  

a v a r i a b l e ' s  loadings in each o f  the two f a c t o r  m a t r ice s  being  

c o r r e l a t e d .  I f  more than one p o in t  is found a t  any given p o s i t i o n  

in the s ca t te rg ram ,  the number o f  po in ts  a t  t h a t  p o s i t i o n  is p r i n t e d .  

The s t ro n g e r  the r e l a t i o n s h i p  between loadings,  the more c lo s e l y  

the po in ts  in the sca t tergram  d e p ic t  a s t r a i g h t  l i n e .  Note the  

ta b le  headings d e s c r ib in g  each scattergram a t  the top o f  each page.

In a d d i t i o n ,  in fo rm at io n  regarding the l i n e a r  regress ion  equat ion  

f o r  the best  f i t t i n g  imaginary  l i n e  through the s ca t tergram  po in ts  

is p rov ided .  For a d d i t i o n a l  s t a t i s t i c a l  i n fo r m a t io n ,  see Runyan and 

Haber (1 9 7 6 ) .
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FI LE 01 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) 01M10FMR

- 7 6 . 9 0  - 5 8 . 7 0  - A O . 50 - 2 2 . 3 0  - A . 10
(ACROSS)  D1FULL 

1 4 . 1 0  3 2 . 3 0  5 0 . 5 0 6 8 . 7 0  8 6 . 9 0

9 9 . 0 0  +

8 0 . 7 0

6 2 . 4 0

4 4 .  10

2 5 . 8 0

7 . 5 0

- 1 0 . 8 0

- 2 9 .  10

-47.40

- 6 5 . 7 0

*
*  *

■ *■ .
# Y 9 9 . 0 0

8 0 . 7 0

6 2 . 4 0

4 4 .  10

2 5 . 8 0

7 . 5 0

- 1 0 . 8 0

- 2 9 . 1 0

- 4 7 . 4 0

- 6 5 . 7 0

- 8 4 . 0 0  * *  I I + - 8 4 . 0 0
-------- Y --------- t ---------Y --------- + --------- *■--------- + ---------+ --------- * ---------+ --------- * -------- + --------- Y ---------+ --------- Y -------- Y --------- +■---------4---------- * -------- 1 -------- I- .

- 8 6 . 0 0  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 j .OO



01 LOADING M A M I X  CALCULATIONS 203

FI LE D 1 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 1
SCATTERGRAM OF (DOWN) D1M10SWR

- 7 6 . 9 0  - 5 8 . 7 0  - A O . 50. i  1------ +-------+------ +------- +------ f
9 9 . 0 0  F

8 0 . 8 0

• 2 2 . 3 0  - 4 . 1 0
( ACROSS I DI FULL  

1 4 . 1 0  3 2 . 3 0  5 0 . 5 0 6 8 . 7 0  8 6 . 9 0

62 . 6 0

4 4 . 4 0

2 6 . 2 0

8 . 0 0

- 1 0 . 2 0

- 2  8 . 4  0

- 4 6 . 6 0

- 6 4 . 8 0

* *
—  if ---------------

*

* *

- 8 3 . 0 0  ♦*
.  F ------------- F -------------F -------------+ --------------F ------------- + --------------F--------------+ ------------- + ------------ + --------------F -------------F ------------- F ------------- F --------------F -------------F --------------F -------------F ------------- F ------------ F --------------F .

- 8 o . 00  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 o . 0 0

9 9 . 0 0

80 .  80

6 2 . 6 0

4 4 . 4 0

2 6 . 2 0

8 . 0 0

• 1 0 .2 0

- 2 8 . 4 0

- 4 6 . 6 0

- 6 4 . 8 0

- 8 3 . 0 0
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FI LE 01 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 J
SCATTERGRAM OF (DOWN) D1M10PC

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0
 + +■ *  *■ +------

9 9 . 0 0  *•

80 . 70

- 2 2 . 3 0  - 4 . 1 0
(ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0  5 0 . 5 0 6 8 . 7 0  8 6 . 9 0

6 2 . 4 0

4 4 .  10

2 5 .  80

7 . 5 0

- 1 0 . 8 0

- 2 9 .  10

- 4 7 . 4 0

- 6 5 . 7 0

- 8 4 . 0 0  «■*
. ♦----

- 8 6 . 3 0

$ *
* * *

* *

* *

* *
—  $ —

* *

9 9 . 0 0

8 0 . 7 0

6 2 . 4 0

4 4 . 1 0

25 .  80

7 . 5 0

- 1 0 . 8 0

- 2 9 . 1 0

- 4 7 . 4 0

- 6 5 . 7 0

- 8 4 . 0 0

- 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 6 . 0 0
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FI LE D 1 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) D1M10ME

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0. f ------+------ +------ +------ 1--------+-----
9 9 . 0 0  +

8 0 . 7 0

- 2 2 . 3 0
(ACROSS)  DLFULL 

- 4 . 1 0  1 4 . 1 0  3 2 . 3 0 5 0 . 5 0  6 8 . 7 0  8 6 . 9 0

$ *
*  * # * 

*
*

*

■ $— $- 
$

*  *

6 2 . 4 0

4 4 .  10

2 5 . 8 0

7 . 5 0

- 1 0 . 8 0

- 2 9 . 1 0

- 4 7 . 4 0

- 6 5 . 7 0

-84 . 0 0  K-
. f ------ +-------1------- *-------- f -------+-------+-------+-------+-------+-------+------ +-------+------ *■------- fr------ «-------- *■------ 4--------♦--------<--------J-.

- 8 6 . 0 0  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 j . 0 0

9 9 . 0 0

8 0 . 7 0

6 2 . 4 0

4 4 . 1 0

2 5 .  80

7.  50

- 1 0 . 8 0

- 2 9 . 1 0

- 4 7 . 4 0

- 6 5 . 7 0

- 8 4 . 0 0
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FI LE DI  ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) D1M25FMR

-76.90 -58.70 -40.50
. t- +------ «•-------+-------+■------- ♦------

93.00 +

74.80

-22.30
(ACROSS)  DI FULL  

-4.10 14.10 32.30 50.50 
 ----

5 6 . 6 0

38 .40

2 0 . 2 0

2 . 0 0

- 1 6 . 2 0

- 3 4 . 4 0

-52.60

- 7 0 . 8 0

-89.00 +. f ----
- 8 6 . 0 0

68.70 86.90
—   +----- F----- > .

F

F

■ F .

9 3 . 0 0

74. 80

5 6 . 6 0

3 8 . 4 0

2 0 . 2 0

2 . 0 0

- 1 6 . 2 0

- 3 4 . 4 0

- 5 2 . 6 0

- 7 0 . 8 0

- 8 9 . 0 0

- 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 o . 0 0
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FI LE D 1 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF ( DOWN) U1M25SWR

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0
.  F -------------F --------------F ------------- F ------------- F -------------- F -----------

9 4 . 0 0  F

7 5 . 5 0

- 2 2 . 3 0  - 4 . 1 0
(ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0 5 0 . 5 0  6 8 . 7 0  8 6 . 9 0

5 7 . 0 0

3 8 . 5 0

2 0 . 0 0

1.  50

- 1 7 . 0 0

- 3 5 . 5 0

- 5 4 . 0 0

- 7 2 . 5 0

- 9 1 . 0 0  t
.  F --------

- 8 6 . 0 0

$

- 6 7 . 8 0

■ F .  

F

- 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0

F

 F ------------ F --------------F --------------F ------------- F .

5 9 . 6 0  7 7 . 8 0  9 6 . 0 0

9 4 . 0 0

7 5 . 5 0

5 7 . 0 0

3 8 . 5 0

2 0 . 0 0

1 . 5 0

- 1 7 . 0 0

- 3 5 . 5 0

- 5 4 . 0 0

- 7 2 . 5 0

- 9 1 . 0 0
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FI LE 01 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) D1M25PC

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0
 + + + + +-----

9 4 . 0 0  +

7 6 . 4  0

58 . 8 0

4 1 . 2 0

2 3 . 6 0

6 . 0 0

-11 . 6 0

- 2 9 . 2 0

- 4 6 . 8 0

- 6 4 . 4 0

- 8 2 . 0 0  *
. ̂ ----

- 8 6 . 0  0

- 2 2 . 3 0

*

- 4 .  10
(ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0 5 0 . 5 0  6 8 . 7 0  8 6 . 9 0

* *

• * • .
*-

«- 
 ̂.

9 4 . 0 0

7 6 . 4 0

5 8 . 8 0

4 1 . 2 0

2 3 . 6 0

6 . 0 0

- 1 1 . 6 0

- 2 9 . 2 0

- 4 6 . 8 0

- 6 4 . 4 0

- 8 2 . 0 0

- 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 b . 00
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FI LE DL ( CREATI ON DATE = 0 1 - 1 2 - 7 8 1
SCATTERGRAM OF (DOWN) D1M25ME

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0
.  * + 1 + +-----

9 5 . 0 0  *

76 .  50

5 8 . 0 0

3 9 . 5 0

2 1 . 0 0

2 . 5 0

- 16 .  00

- 3 4 . 5 0

- 5 3 . 0 0

- 7 1 . 5 0

- 2 2 . 3 0

$

- 4 . 1 0
(ACROSS)  01FULL 

1 4 . 1 0  3 2 . 3 0 5 0 . 5 0  6 8 . 7 0  8 6 . 9 0

* *

*■ .
+

- 9 0 . 0 0  *-
. * ------ +--------f -------f --------*■------- +------- +-------+------- *■------- «•------- * -------+------- +------- ^ --------- +------- «■-------+------- 1- -------+-------t-.

- 8 6 . 0 0  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 o . 0 0

9 5 . 0 0

7 6 . 5 0

5 8 . 0 0

3 9 .  50

2 1 . 0 0

2 . 5 0

• 1 6 . 0 0

- 3 4 . 5 0

- 5 3 . 0 0

- 7 1 . 5 0

+ - 9 0 . 0 0
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FI LE DI  ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) D1M50FMR

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0
. t- + ----- + ------ * ----- «■------ +-----

1 1 4 . 0 0  +

9 9 . 1 0

• 2 2 . 3 0  - 4 . 1 0
(ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0  5 0 . 5 0 6 8 . 7 0  8 6 . 9 0

7 4 . 2 0

5 4 .  30

3 4 . 4 0

14 .  50

- 5 . 4 0

- 2 5 . 3 0

- 4 5 . 2 0

- 6 5 . 1 0

- 8 5 . 0 0  <-
. »-----

- 8 6 . 0 0

*

- 6 7 . 8 0

* * *

- 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0

+
 *  -

9o . 00

1 1 4 . 0 0

9 4 .  10

7 4 . 2 0

5 4 . 3 0

34 .  40

1 4 . 5 0

- 5 . 4 0

- 2 5 . 3 0

- 4 5 . 2 0

- 6 5 . 1 0

- 8 5 . 0 0



01 LOADING MATRIX CALCULATIONS

FI LE 01 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) D1M50SWR

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0 - 2 2 . 3 0  - 4 . 1 0
(ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0 5 0 . 5 0  6 8 . 7 0  8 6 . 9 0

9 3 . 0 0  +

7 9 . 6 0  F *

61 . 2 0

4 2 . 8 0

2 4 . 4 0

6 . 0 0

- 1 2 . 4 0

- 3 0 . 8 0

- 4 9 . 2 0

- 6 7 . 6 0

•t .  

F 9 8 . 0 0

7 9 . 6 0

6 1 . 2 0

4 2 . 8 0

2 4 . 4 0

6 . 0 0

- 1 2 . 4 0

- 3 0 . 8 0

- 4 9 . 2 0

- 6 7 . 6 0

- 8 6 . 0 0  * *  I 1 *  - 8 6 . 0 0
. F -------------+ ------------- F -------------F --------------F --------------F-------------- + -------------F ------------- + ------------- * ------------- F ------------ F ------------- F ------------- F ------------- F -------------F ------------- F -------------F ------------- F -------------F  F .

- 8 6 . 0 0  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 6 . 0 0
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FI LE DI  I CREAT1 ON DATE = 0 1 - L 2 - 7 8 )
SCATTERGRAM OF (DOWN) D1M50PC

- 7 6 . 9 0  -  5 8 . 7 0  - 4 0 . 5 0
*1--------+-------1 t -------+--------■*------

9 7 . 0 0

7 8 . 9 0

- 2 2 . 3 0  - 4 . 1 0
(ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0  5 0 . 5 0 6 8 . 7 0

*  *

4c
4c 4c

6 0 . 8 0

4 2 . 7 0

2 4 . 6 0

6 . 5 0

- 1 1  . 6 0

- 2 9 . 7 0

- 4 7 . 8 0

- 6 5 . 9 0

- 8 4 . 0 0  4 I *  I +
. 4 ----- 4 ------i------C ------4 ------ * ------ 4------4------* ------ 1------ 4 ----- t------4------ 4------4 ------4------- 4-------4------- 4 ----- 4 ------ 4.

- 8 6 . 0 0  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 L . 4 0  5 9 . 6 0  7 7 . 8 0  9 j . 0 0

8 6 . 9 0
-4----- 4 ------ 4 .
* 4 9 7 . 0 0

7 8 . 9 0

6 0 . 8 0

4 2 . 7 0

2 4 . 6 0

6 . 5 0

- 1 1 . 6 0

- 2 9 . 7 0

- 4 7 . 8 0

- 6 5 . 9 0

- 8 4 . 0 0
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F I LE □ I  ( CREATI ON OATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) DI M 50ME

- 7 6 . 9 0  - 5 8 . 7 0  - 4 0 . 5 0
.»- + + *  1- +-----

9 7 . 0 0  +

7 9 . 3 0

61 . 6 0

4 3 . 9 0

2 6 . 2 0

8 . 5 0

- 9 . 2 0

- 2 6 . 9 0

- 2 2 . 3 0
 +----

I
*

- 4 .  10
( ACROSS)  DI FULL  

1 4 . 1 0  3 2 . 3 0 5 0 . 5 0  6 8 . 7 0  8 6 . 9 0

♦ $ 
*

■ i - .
+

- 4 4 . 6 0

- 6 2 . 3 0

9 7 . 0 0

7 9 . 3 0

6 1 . 6 0

4 3 . 9 0

2 6 . 2 0

8 . 5 0

- 9 . 2 0

2 6 . 9 0

4 4 . 6 0

6 2 . 3 0

- 8 0 . 0 0  »■ 1 * 1 *  F - 8 0 . 0 0
. f ------ +------- f ------ +-------+-------+------- +------ +-------1-------* -------<------- +-------+------ +-------1------ +-------* -------+-------* ------ «------- i .

- 8 6 . 0 0  - 6 7 . 8 0  - 4 9 . 6 0  - 3 1 . 4 0  - 1 3 . 2 0  5 . 0 0  2 3 . 2 0  4 1 . 4 0  5 9 . 6 0  7 7 . 8 0  9 o . 0 0
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D1M10SWR

S T A T I S T I C S . .

CORRELATI ON ( R l -  

STD ERR OE EST -  

PLOTTED VALJES -

0 . 9 8 7 2 5

6 . 8 4 8 0 2

30

R SQUARED 

I NTERCEPT ( A)  -

EXCLUDED VALUES-

0 . 9 7 4 6 5

0 . 6 5 4 0 5

0

SI GNI FI CANCE  

SLOPE I B)

Ml SSI NG VALUES

0 . J 0 0 0 1  

0 . 9 8 3 3 d

0

Dl  LOADI NG MATRI X CALCULATI ONS

S T A T I S T I C S . .

CORRELATI ON ( R l -  

STD ERR OF EST -  

PLOTTED VALJES -

0 . 9 9 0 1 1  

6 . 0 6 8 6 2  

30

D1M10FMR

R SQUARED 

I NTERCEPT I A )  -  

EXCLUDED VALUES-

0 . 9 8 0 3 2

- 0 . 0 2 4 0 0

0

SI GNI FI CANCE  

SLOPE I B)  

MI SSI NG VALUES

0 .  JOOOL 

0 . 9 9 1 8 0

0

1)1 LOADI NG MATRI X CALCULATIONS

S T AT I S T I CS .  .

CORRELATI ON ( R l -  

STD ERR OF EST -  

PLOTTED VALUES -

0 . 9 8 3 3 1

7 . 8 4 8 2 3

30

D1M10PC

R SQUARED 

INTERCEPT ( A)  -

EXCLUDED VALUES-

0 . 9 6 6 9 0

0 . 5 3 0 4 7

O

SI GNI FI CANCE  

SLOPE I B)

MI SSI NG VALUES

0.00001

0 . 9 8 2 3 2

0

Dl LOADI NG MATRI X CALCULATI ONS

STATI ST I C S . .

CORRELATI ON ( R ) -  

STD ERR OF EST -  

PLOTTED VALUES -

0 . 9 7 6 3 0

9 . 2 5 1 2 2

30

D1M10ME

R SQUARED 

INTERCEPT <A1 -

EXCLUDED VALUES-

0 . 9 5 3 1 7

0 . 6 7 7 0 7

0

SI GNI FI CANCE  

SLOPE I B)

MI SSI NG VALUES

0 . J0001

0 . 9 6 6 5 0

0

' * * * * * * * * *  IS PRINTED IF  A COEFFICIENT CANNOT BE COMPUTED.



1 LOADI NG MATRI X 

T AT I ST ICS . .

CALCULATIONS
D1M25SWR

215

CUKRELATI UN 1 R1 - 0 . 5 2 8 5 4 R SOUARED 0 . 2 7 9 3 6 SI GNI FI CANCE 0 • JO 134

STD ERR OF EST - 3 8 . 8 1 8 7 6 I NTERCEPT 1A ) - 5 . 0 4 6 7 5 SLOPE ( 8 ) J . 5 5 9 7 0

PLOTTED VALJES - 30 EXCLUDED VALUES- 0 MI SSi NG VALUES - 0

L LOADI NG MATRIX 

T AT I S T I C S . .

CALCULATIONS
D1M25FMR

CORRELATI ON ( R I - 0 . 2 4 1 1 8 R SQUARED 0 . 0 5 8 1 7 SI GNI FI CANCE 0 . J9958

STD ERR OF EST - 4 1 . 8 9 3 5 5 I NTERCEPT ( A)  -  15 . 7 3 2 4 8 SLOPE <B» 0 . 2 4 1 1 0

PLOTTED VALUES - 30 EXCLUDED VALUES- 0 MI SSI NG VALUES - 0

01 LOADI NG MATRIX CALCULATI ONS
D1M2510PC

S T A T I S T I C S . .

CORRELATI ON I R I - - 0 •  346 7 6 R SQUARED 0.  12024 SI GNI FI CANCE 0 . J 3 0 2 4

STO ERR OF EST - 4 2 . 4 5 2 4 2 INTERCEPT ( A)  - 1 4 . 1 6 7 9 7 SLOPE (8) - 0 . 3 6  345

PLOTTED VALUES - 30 EXCLUDED VALUES- 0 MI SSI NG VALUES - 0

Dl  LOADI NG MATRIX CALCULATI ONS

D1M25ME
STAT1ST I CS.  .

CORRELATI ON t R1 - - 0 . 2 2 6 3 9 R SQUARED 0 . 0 5 1 2 5 SI GNI FI CANCE 0 . 1 1 4 4 9

STD ERR OF EST - 4 2 . 1 7 9 7 5 I NTERCEPT (AJ - 1 2 . 7 7 0 4 2 SLOPE ( BI - 0 . 2 2 7 0 2

PLOTTED VALUES - 30 EXCLUOEO VALUES- 0 MI SSI NG VALUES - 0

. * * * * * * * *  i l s  PRI NT ED IF  A C O E F F I C I E N T  CANNOT HE COMPUTED.



Dl LOADING MATRIX CALCULATIONS 2 1 6

S T A T I S T I C S . .

CORRELAT I ON ( R) -  

STD ERR OF EST -  

PLOTTED VALUES -

0 . 0 9 2 9 1  

4 7 . 2 1 7 1 0  

30

D1M50SWR

R SQUARED -  0 . 0 0 8 6 3

I NTERCEPT ( A)  -  1 0 . 7 5 4 4 8

EXCLUDED VALUES-  0

SI GNI FI CANCE  

SLOPE ( B)  

MI SSI NG VALUES

0 . J L 2 6 6  

0 . 1 J203  

0

Dl  LOADI NG MATRI X CALCULATI ONS

STATI ST I C S . .

CORRELATI ON I R ) -  

STD ERR OF EST -  

PLOTTED VALJES -

0 . 0 6 8 8 4

5 0 . 6 3 4 3 9

30

D1M50FMR

R SQUARED 

I NTERCEPT I A ) -

EXCLUDED VALUES-

0 . 0 0 4 7 4

1 5 . 6 8 3 5 5

0

SI GNI FI CANCE  

SLOPE I B)  

MI SSI NG VALUES

0 . A 5888  

0 . J8 091  

0

Dl  LOADI NG MATRI X CALCULATIONS

STATI ST I C S . .

CORRELATI ON ( R l -  

STD ERR OF EST -  

PLOTTED VALUES -

0 .  53118  

3 9 . 2 4 9 3 6  

30

D1M50PC

R SQUARED 

I NTERCEPT ( A)  -

EXCLUDED VALUES-

0 . 2 8 2 1 5

6 . 7 1 9 5 6

0

SI GNI F ICANCE 

SLOPE ( B)  

MI SSI NG VALUES

0 . 0 0 1 2 6

0 . 5 6 9 8 3

0

Dl  LOADI NG MATRI X CALCULATI ONS

STATI ST I C S . .

CORRELATI ON I R)  

STD ERR OF EST ■ 

PLOTTED VALUES ■

- 0 . 0 3 3 1 1  

42 . 8 9 5 2 7  

30

D1M50ME

R SQUARED 

I NTERCEPT ( A)  -

EXCLUDED VALUES-

0 . 0 0 1 1 0  

1 1 . 9 7 1 6 4  

0

SI GNI FI CANCE  

SLOPE ( B)

MI SSI NG VALUES

0 . 4 3 1 0 5

- 0 . 0 3 2 9 1

0

I * * * * * * * * *  IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED.
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Scattergram p l o t s  i l l u s t r a t e  the exper imental  f a c t o r  m a t r i x  

loadings on the v e r t i c a l  (y)  a x is  and the c r i t e r i o n  f a c t o r  m a t r i x  

loadings on the h o r i z o n t a l  (x)  a x i s .  Each a s t e r i s k  ( * )  i n d ic a te s  

a v a r i a b l e ' s  load ings  in each o f  the two f a c t o r  m atr ices  being  

c o r r e l a t e d .  I f  more than one p o in t  is found a t  any given p o s i t io n  

in the s c a t te rg ra m ,  the number o f  p o in ts  a t  t h a t  p o s i t io n  is p r i n t e d .  

The s t ro n g er  the r e l a t i o n s h i p  between loadings,  the more c lo s e ly  

the p o in ts  In the  s ca t tergram  d e p ic t  a s t r a i g h t  l i n e .  Note the  

ta b le  headings d e s c r ib in g  each scat tergram a t  the top o f  each page.

In a d d i t i o n ,  in fo r m a t io n  regarding the l i n e a r  regression equat ion  

f o r  the best  f i t t i n g  imaginary  l i n e  through the scattergram p o in ts  

is p rov ided .  For a d d i t i o n a l  s t a t i s t i c a l  in fo rm a t io n ,  see Runyan and 

Haber ( 1 9 7 6 ) .



LEADINGS MATRIX 02 218

RI LE D2 
SCATTERGRAM OF

( CREATI ON DATE = 0 1 - 1 2 - 7 8 1  
I DOWN! 02M10FMR 

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5

LOADINGS

1 . 7 5  1 4 . 2 5
( ACROSS)  D2FULL 

2 6 . 7 5  3 9 . 2 5 5 1 . 7 5  6 4 . 2 5  7 6 . 7 5

8 7 . 0 0  +

7 4 .  10

6 1 . 2 0

4 8 . 3 0

3 5 . 4 0

2 2 . 5 0

9 . 6 0

- 3 . 3 0

- 1 6 . 2 0

- 2 9 . 1 0

- 4 2 . 0 0  +*
.  * ------------ +■------------- + -------------+ --------------^ ------------- + ------------- + ------------- + ------------- * -------------+ --------------t - -------------+ ----------------  + ------------- + ------------ + ------------- + -------------+ ------------- 1 -------------t - -------------- t  .

- 4 2 . 0 0  - 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  8 3 . 0 0

- (• .

4 + 8 7 . 0 0

7 4 . 1 0

6 1 . 2 0

4 8 . 3 0

3 5 . 4 0

2 2 . 5 0

9 . 6 0

- 3 . 3 0

- 1 6 . 2 0

- 2 9 . 1 0

•>2.00



LOADINGS MATRIX D2 219
FI LE D2 ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF IDOWN) D2M10SWR

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5

LOAD 1NGS

1 . 7 5  1 4 . 2 5
(ACROSS)  D2FULL 

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5  7 6 . 7 5

8 2 . 0 0  +

6 9 . 6 0

5 7 . 2 0

4 4 . 8 0

32 . 4 0

2 0 . 0 0

7 . 6 0

- 4 . 8 0

- 1 7 . 2 0

- 2 9 . 6 0

* * 
*

*

• *■ .

# +■ 02.00

6 9 . 6 0

5 7 . 2 0

4 4 . 8 0

3 2 . 4 0

2 0. 00

7 . 6 0

- 4 . 8 0

- 1 7 . 2 0

- 2 9 . 6 0

- 4 2 . 0 0  * * I I *  - 4 2 . 0 0
. » ----- * ------+ ----- + ------ + ------ ♦------ +------* ------ * ------+ ------+ ------+ ------* ----- + ------ <•----- 1 ------ * ------1-------* ------+ ------ 3.

- 4 2 . 3 0  - 2 9 . 5 0  - 1 7 . 0 0  - 4 - 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  8 3 . 0 0



LOADINGS MATRIX 02 220

F ILE  02 (CREATION DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF ( DOWN I D2M10PC

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5
. t--------- * ---------+---------+---------1---------- +-------

90.00 +

7 6 . 8 0

LOADINGS

1 . 7 5  1 4 . 2 5
IACRUSS) D2FULL

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5  7 6 . 7 5

6 3 . 6 0

5 0 . 4 0

3 7 . 2 0

2 4 . 0 0

10.  80

-2.40

- 1 5 . 6 0

- 2 3 . 8 0

- 4 2 . 0 0
. * -----

- 5 2 . 0 0

*  $

3 
■ *■ .

9 0 . 0 0

7 6 . 8 0

6 3 . 6 0

50.40

3 7 . 2 0

2 4 . 0 0

1 0 . 8 0

-2 .40

- 1 5 . 6 0

- 2 8 . 8 0

- 4 2 . 0 0

- 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  8 3 . 0 0



LOADINGS MATRIX D2 221

FI LE 02  ( CREATI ON DATE = 0 1 - 1 2 - 7 8 )  LOADI NGS
SCATTERGRAM OF ( DOWN)  D2M10ME ( ACROSSI  D2FULL

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5  1 . 7 5  1 4 . 2 5  2 6 . 7 5  3 9 . 2 5  5 1 . 7 5  6 4 . 2 5  7 6 . 7 5
.  4 ------------- 4 ------------ 4 ------------- 4 -------------4 ------------- 4 ------------- + ------------- 4 ------------- 4 --------------* -------------4 ------------- 4 ------------- 4 --------------4- ------------- 4 -------------- 4- ------------ 4 ------------ 4 ------------- 4- ------------- 4 -------------- 4 .

8 6 . 0 0  4- 1 I « 4  8 6 . 0 0
I I I  I
I I I  I
I I I  I
1 I I  I

7 3 . 2 0  4  I I *  4  7 3 . 2 0
I I I  I
I I I  I
I I I *  I
I I I  I

6 0 . 4 0  4  I I *  4  6 0 . 4 0
I I I * *  I
I I I  1
I I 1 * 1
I I I * I

4 7 . 6 0  4 I j *  *  4 7 . 6 0
I I I *  I
j ----------------------------------------------------------------------------------------------------------------------------------- #------------------------------------------- [
1 I *  I I
I I I  I

3 4 . 8 0  4  I I  4  3 4 . 8 0
I I I  I
1 1 * 1  I
1 I I  I

2 2 . 0 0  4  I I  4  2 2 . 0 0
I 1 * 1  I
I 1 * * 1  I
I I I  I
I I *  *  I I

9 . 2 0  4  I *  *  I 4  9 . 2 0

I I *  I 1
I ---------------------------------------------------------------------2------------------------------------------------------------------------------------------------------------------------------------------------------------ I
I I I  I

- 3 . 6 0  4  *  I I 4  - 3 . 6 0
I I I  I
I *  I I I
I *  I I I
I I I  I

- 1 6 . 4 0  4  I I  4  - 1 6 . 4 0
1 * 1  I I
1 * 1  1 I
I I I  I
I I I  1

- 2 9 . 2 0  4 * 1  I 4  - 2 9 . 2 0
I I I I
I I I  I
I I I  I
I I I  I

- 4 2 . 0 0  4 *  I I 4  - 4 2 . 0 0
. 4 ------------- 4 ------------ 4 ------------- 4 ------------- 4 ------------- 4 ------------------4----------- 4 -------------4 ------------- 4 -------------4 ------------- 4 ------------- 4 --------------4 ------------- 4 ------------ 4 --------------4 ------------- 4 ------------- 4 ------------- 4 -------------- 4 .

- 4 2 . 0 0  - 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  dJ.OO



LOADINGS MATRIX 02 2 22

FILE  D2 (CREATION DATE = 0 1 - 1 2 - 7 8 1
SCATTERGRAM OF (DOWN) D2M25FMR

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5
.  I - ------------ 4 ------------- 4---------------4--------------4---------------+ -----------

8 9 . 0 0  +

76 . 0 0

LOADINGS

1 . 7 5  1 4 . 2 5
(ACROSS) D2FULL

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5

6 3 . 0 0

5 0 .  00

3 7 . 0 0

2 4 . 0 0

11.00

- 2 . 0 0

- 1 5 . 0 0

18 . 00

- 4 1 . 0 0  * *
. t------

- 4 2 . 0 0

7 6 . 7 5
 *------ t .

* 4 -

- 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0

4-
 f 4-----> .
7 0 . 5 0  d 5 . 0 0

8 9 . 0 0

7 6 . 0 0

6 3 . 0 0

5 0 . 0 0

3 7 . 0 0

2 4 .  00

11.00

- 2 . 0 0

- 1 5 . 0 0

- 2 8 . 0 0

- 4 1 . 0 0



L UAL) 1 N!j S MATRIX 11̂ ! 223

FILE D2 (CREATION DATE = 0 1 - 1 2 - 7 8 )
:CATTERGRAM OF ( DOWN) D2M25SWR

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5
. *- + + + + +-----

8 8 . 0 0

7 5 . 1 0

LOADINGS

1 . 7 5 1 4 . 2 5
(ACROSS) D2FULL

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5  7 6 . 7 5

6 2 . 2 0

4 9 . 3 0

3 6 . 4 0

2 3 . 5 0

10 .  60

- 2 . 3 0

- 1 5  . 2 0

-28 . 10

- 4 1 . 0 0  +*. t ----
- 4 2 . 0 0

* * 

*

■ t .
* t- 8 8 . 0 0

7 5 . 1 0

6 2 . 2 0

4 9 . 3 0

3 6 . 4 0

2 3 . 5 0

1 0 . 6 0

- 2 . 3 0

- 1 5 . 2 0

- 2 8 . 1 0

- 4 1 . 0 0

- 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  3 3 . 0 0



LOADINGS MATRIX 02 22k

FILE D 2 
SCATTERGRAM OF

. *-  
8 7 . 0 0  t

7 2 . 5 0

(CREATION DATE = 0 X - L 2 - 7 8 )  LOADINGS 
(DOWN) D2M25PC 

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5  1 . 7 5
(ACROSS) 02 FULL 

1 4 . 2 5  2 6 . 7 5  3 9 . 2 5 5 1 . 7 5  6 4 . 2 5  7 6 . 7 5

5 8 . 0 0

4 3 . 5 0

2 9 . 0 0

1 4 . 5 0

- 0 . 0 0

- 1 4 . 5 0

- 2 9 . 0 0

- 4 3 .  50 +<=

- 5 8 . 0 0  t. i-----
- 4 2 . 0 0

* $ 

*

8 7 . 0 0

7 2 . 5 0

5 8 . 0 0

4 3 . 5 0

2 9 . 0 0

1 4 .  50

- 0 . 0 0

- 1 4 . 5 0

- 2 9 . 0 0

- 4 3 . 5 0

- 5 8 . 0 0

- 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0
 +------+ + 
5 8 . 0 0  7 0 . 5 0

 t .

8  i  .  0 0



LOADINGS MATRIX D2 225

FILE  02  
SCATTERGRAM OF

. *-
8 6 . 0 0  +

7 3 . 2 0

(CREATION DATE = 0 1 - 1 2 - 7 8 )  
(DOWN) D2M25ME 

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5

LOADINGS

1 . 7 5  1 4 . 2 5
(ACROSS) D2FULL 

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5  7 6 . 7 5

6 0 . 4 0

4 7 .  60

3 4 . 8 0

2 2 . 0 0

9 . 2 0

- 3 . 6 0

- 1 6 . 4 0

- 2 9 . 2 0

- 4 2 . 0 0  * *
. t --------

- 4 2 . 0 0

* *

- *■ .

- 2 9 . 5 0  - 1 7 . 0 0

8 6 . 0 0

7 3 . 2 0

6 0 . 4 0

4 7 . 6 0

3 4 . 8 0

2 2 . 0 0

9 . 2 0

- 3 . 6 0

- 1 6 . 4 0

- 2 9 . 2 0

+ - 4 2 . 0 0
 1--------- +--------- 1----------+--------- «--------- +---------1--------- * ---------+-------- ♦ --------- +•---------+----------  * --------- j - .
- 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  8 3 . 0 0



LOADINGS MATRIX 02 226

FILE  02  (CREATION DATE = 0 1 - 1 2 - 7 8 )  LOADINGS
SCATTERGRAM OF (DOWN) D2M50FMR

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5  1 . 7 5  1 4 . 2 5
(ACROSS) D2FULL

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5  7 6 . 7 5
, t  + -

8 5 . 0 0  +

7 0 .  90

5 6 .  80

4 2 .  70

2 8 . 6 0

1 4 . 5 0

0 . 4 0

- 1 3 . 7 0

- 2 7 . 8 0

- 4 1 . 9 0

* *

8 5 . 0 0

7 0 . 9 0

5 6 . 8 0

4 2 . 7 0

2 8 . 6 0

1 4 . 5 0

0 . 4 0

- 1 3 . 7 0

- 2 7 . 8 0

- 4 1 . 9 0

- 5 6 . 0 0  * *  I I <- - 5 6 . 0 0
-----------* ------------ + ---------- t ------------3- ------------- + ------------ + ------------+ ------------+ ------------ *■------------ + ----------- + ------------ 4-------------4 ------------4 ------------ 4 ------------ 4 ------------4 ------------4 ------------4  4 .

-4 2 . . 1 0  - 2 9 . 5 0  - 1  7. 00 - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 .  50 5 8 . 0 0  70 .  50 8 3 . 0 0



LOADINGS MATRIX 02 227

FILE 0 2  (CREATION DATE = 0 1 - 1 2 - 7 8 1
SCATTERGRAM OF ( DOWN) D2M50SWR

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5
. t------- +-------+-------+------ +------- +------

8 4 . 0 0  +

7 0 . 4 0

LOADINGS

1 . 7 5  1 4 . 2 5
(ACROSSI D2FULL

2 6 . 7 5  3 9 . 2 5 5 1 . 7 5  6 4 . 2 5  7 6 . 7 5

5 6 . 8 0

4 3 . 2 0

2 9 . 6 0

1 6 .  00

2 . 4 0

- 1 1 . 2 0

- 2 4 . 8 0

- 3 3 . 4 0

- 5 2 . 0 0  i. t ----
- 4 2 . 0 0

$

- 2 9 . 5 0

* *

• 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0
 •- + 1 .
7 0 . 5 0  3 3 . 0 0

8 4 . 0 0

7 0 . 4 0

5 6 . 8 0

4 3 . 2 0

2 9 . 6 0

1 6 . 0 0

2 . 4 0

- 1 1 . 2 0

- 2 4 . 8 0

- 3 8 . 4 0

- 5 2 . 0 0



LUADINGS MATRIX 02 228

FILE 02 (CREATION DATE = 0 1 - 1 2 - 7 8 )  LOADINGS
SCATTERGRAM OF (DOWN) D2M50PC

- 3 5 . 7 5  - 2 3 . 2 5  - 1 0 . 7 5  1 . 7 5  1 4 . 2 5. t-----+----- * -----+-----+----- +----- +----- +-----♦----- +---
9 5 . 0 0  *■

8 2 . 0 0

I ACROSS) D2FULL 
2 6 . 7 5  3 9 . 2 5 5 1 . 7 5  6 4 . 2 5  7 6 . 7 5

6 9 . 0 0

5 6 . 0 0

4 3 . 0 0

3 0 . 0 0

1 7 . 0 0

4 . 0 0

- 9 . 0 0

- 2 2 . 0 0

- 3 5 . 0 0  t- *
------- + -------- t--------- «---------+ -----

- 4  2 . 3  0 - 2  9 . 5  0 - 1 7 . 0 0

9 5 . 0 0

8 2 . 0 0

6 9 . 0 0

5 6 . 0 0

4 3 . 0 0

3 0 . 0 0

1 7 . 0 0

4 . 0 0

- 9 . 0 0

- 2 2 . 0 0

- 3 5 . 0 0
 +---- * -----«----- +-----«----- +-----+-----i------*----- «■-----*---- + -----«----- «------ t  .
- 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 5 0  5 8 . 0 0  7 0 . 5 0  8 3 . 0 0



LOADINGS MATRIX D2 229
FIL E  D2 (CREATION DATE = 0 1 - 1 2 - 7 8 )
SCATTERGRAM OF (DOWN) D2M50ME

- 3 5 . 7 5  - 2 3 . 2 5  - L 0 . 7 5. 4------- +-------♦-------+-------+------- +------
9 2 . 0 0  +

7 8 . 3 0

LOADINGS

1 . 7 5  1 4 . 2 5
(ACROSS) D2 FULL 

2 6 . 7 5  3 9 . 2 5  5 1 . 7 5 6 4 . 2 5  7 6 . 7 5

6 4 . 6 0

5 0 . 9 0

3 7 . 2 0

2 3 . 5 0

9 . 8 0

-3.  90

- 1 7 . 6 0

- 3 1 . 3 0

*

92 .  00

7 8 . 3 0

6 4 . 6 0

5 0 . 9 0

3 7 . 2 0

*«- 2 3 . 5 0

9 . 8 0

- 3 . 9 0

- 1 7 . 6 0

- 3 1 . 3 0

- 4 5 . 0 0  + *  I I *- - 4 5 . 0 0
. ----- 4 ------ t ----- +------ f------ 4------+----- 4 — — 4 ------+----- +----- +------4 ----- +------4 ----- t ------+----- +----- 4 ----- +------4 .

- 4 2 . 0 0  - 2 9 . 5 0  - 1 7 . 0 0  - 4 . 5 0  8 . 0 0  2 0 . 5 0  3 3 . 0 0  4 5 . 3 0  5 f l m i  to sn j i  ™



LOADINGS MATRIX D2 230

S T A T I S T I C S . .

CORRELATION I R ) -  

STD ERR OF EST -  

PLOTTED VALUES -

LOADINGS MATRIX D2

S T A T I S T I C S . .

CORRELATION I R > -  

STD ERR OF EST -  

PLOTTED VALUES -

LOADINGS MATRIX D2

S T A T I S T I C S . .

CORRELATION ( R | -  

STD ERR OF EST -  

PLOTTED VALUES -

LOADINGS MATRIX D2

S T A T I S T I C S . .

CORRELATION ( R ) -

STD ERR OF EST -

PLOTTED VALUES -

D2M10SWR

0 . 9 9 3 0 8  

3 . 9 8 8 8 5  

30

R SQUARED 

INTERCEPT I A I -  

EXCLUDED VALUES-

0 . 9 8 6 2 1

1 . 0 8 6 1 7

0

SIGNIF ICANCE  

SLOPE I B I  

MISSING VALUES

0 . 0 0 0 0 1  

0 . 9 9 6 0 8  

0

D2M10FMR

0 . 9 8 9 9 5  

A . 75221  

30

R SQUARED 

INTERCEPT I A )  -  

EXCLUDED VALUES-

0 . 9 8 0 0 0

1 . 4 9 4 5 3

0

SIGNIF ICANCE . 

SLOPE IB )  

MISSING VALUES

0 .J0001 

0 . 9 8 2 0 4  

0

D2M10PC

0 . 9 7 7 6 2  

6 . 9 7 0 0 5  

30

R SQUAREO 

INTERCEPT ( A ) -

EXCLUDED VALUES-

0 . 9 5 5 7 5  

2.  092 03 

0

SIGNIFICANCE  

SLOPE IB )  

MISSING VALUES

0 . 0 0 0 0 1  

0.9^636 

0

D2M10ME

0 . 9 9 2 5 8

4 . 0 5 1 2 2

30

R SQUARED 

INTERCEPT ( A)  -

EXCLUDED VALUES-

0 . 9 8 5 2 2

0 . 9 5 0 7 3

0

S I G N I F I C A N C E

SLOPE IBJ

M I S S I N G  VALUES

0 . JJOOl  

0 . 9 7  645  

0

j S p r i n t e d  I F  A C O E F F I C I E N T  CANNOT 8E COMPUTED.



LOADINGS MATRIX D2 231

S T A T I S T I C S . .

CORRELATION I R I -  

STD ERR OF EST -  

PLOTTED VALUES -

LOADINGS MATRIX D2

STATIST I C S . .

CORRELATION I R 1 -  

STD ERR OF F.ST -  

PLOTTED VALUES -

LOADINGS MATRIX D2

S T A T I S T I C S . .

CORRELATION I R J -  

STD ERR OF EST -  

PLOTTED VALUES -

LOADINGS MATRIX D2

S T A T IS T IC S .  .

CORRELATION IR I  —

STD ERR OF EST -

PLOTTED VALUES -

D2M25SWR

0 . 9 6 9 6 2

8 . 2 9 2 L 1

30

R SQUARED 

INTERCEPT ( A )  -

EXCLUDED VALUES-

0 . 9 4 0 1 6

2 . 4 1 6 5 1

0

SIGNIF ICANCE  

SLOPE CBJ 

MISSING VALUES

0. JOOOi 

0 . 9 / 0 4 2  

0

D2M25FMR

0 . 9 6 6 5 5

8 . 7 9 7 2 4

30

R SQUARED 

INTERCEPT (A )  -

EXCLUDED VALUES-

0 . 9 3 4 2 2

2 . 2 3 1 8 6

0

SIGNIFICANCE  

SLOPE IB !

Mi SSING VALUES

0 .JJ001 

0 . 9 7 8 8 2  

0

D2M25PC

0 . 7 9 1 9 3

2 0 . 5 9 9 3 9

30

R SQUARED 

INTERCEPT I A ] -

EXCLUDED VALUES-

0 . 6 2 7 1 5  

6 . 3 3 9 6 0  

0

SIGNIF ICANCE  

SLOPE 1B ) 

MISSING VALUES

0.JOOOI 
0 .  78879  

0

D2M25ME

0 . 9 7 7 9 2  

6 . 9 0 1 6 4  

30

R SQUARED 

INTERCEPT IA I -  

EXCLUDED VALUES-

0 . 9 5 6 3 2

1 . 2 5 6 2 5

0

SIGNIF ICANCE

SLOPE ( 8 )

MISSING VALUES

0 . JOOOI 

0 . 9 6 3 4 3

0

is  PRINTED IF A COEFFICIENT CANNOT BE COMPUTED.
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D2M50SWR

ST A T I S T I C S .  .

CORRELATION ( R ) ~  

ST1) ERR OF EST -  

PLOTTED VALUES -

0 . 7 9 1 1 3

2 1 . 8 1 9 2 6

30

R SQOARED 

INTERCEPT i A|  -

EXCLODED VALUES-

0 . 6 2 5 8 9  

6 .  16317  

0

SIGNIFICANCE . 

SLOPE (B)  

MISSING VALUES

0.00001 

0 .  d3324  

0

LOADINGS MATRIX 02

S T A T I S T I C S . .

CORRELATION I R > — 

STD ERR OF EST -  

PLOTTED VALUES -

0 . 3 8 3 1 7

3 3 . 2 8 6 5 6

30

D2M50FMR

R SQUARED -  0 . 1 4 6 8 2

INTERCEPT (A)  -  1 5 . 3 7 7 7 9

EXCLUDED VALUES- 0

SIGNIFICANCE  

SLOPE <BJ 

MISSING VALUES

0 . 0 1 8 3 1  

0 . * 0  769  

0

LOADINGS MATRIX 02

S T A T I S T I C S . .

CORRELATION ( R) -  

STD ERR OF EST -  

PLOTTED VALUES -

0 . 2 5 4 2 2

3 4 . 4 3 2 4 8

30

D2M50PC

R SQUARED -  0 . 0 6 4 6 3

INTERCEPT ( A ) -  1 7 . 4 3 0 1 1

EXCLUDED VALUES- 0

SIGN IFICANCE . 

SLOPE I B )  

MISSING VALUES

0 . J8761  

0 . 2 6  722  

0

LOADINGS MATRIX D2

ST A T IS T I C S .  .

CORRELATION ( R ) -

STD ERR OF EST -

PLOTTED VALUES -

0 . 5 0 6 2 8  

2 9 . 1 0 9 7 4

30

D2M50ME

R SQUARED 

INTERCEPT ( A )  -

EXCLUDED VALUES-

0 . 2 5 8 3 5  

9 . 3 5 7 3 1  

0

SIGNIF ICANCE .

SLOPE (BJ

MISSING VALUES

0 . JJ 20 7  

Q.5U 72 5  

0

■**■)■* 4*-+ • IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED.



Appendix K 

Raw Data f o r  Data Group Dl

\
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1 I 0 0 9 0 0 9 0 0 5 0 0 I 0 0 5 0 0 5 0 0 1 00 5 0 0 5 0 0
9 1 0 0 8 0 0 9 0 0 1 00 2 0 0 3 0 0 8 0 0 7 0 0 3 0  0 4 O O
3 1 0 0 9 0 0 9 0 0 1 00 2 0 0 4 0 0 9 0 0 7 0 0 3 0 0 4 0 0
4 2 0 0 7 0  0 6 0 0 1 0 0 3 0 0 4 0 0 7 0 0 6 0 0 6 0 0 3 0 0
5 3 0 0 i:;; o 0 3 0 0 1 00 10 0 2 0 0 9 0 0 90  0 5 0 0 4 00
6 4 0 0 5 0 0 6 0 0 2 0 0 1 0 0 2 0 0 8 0 0 8 0 0 2 0 0 2 0 0
'7 3 0 0 70  0 8 0 0 1 00 2 0 0 30  0 6 0 0 7 0 0 2 0 0 2 0 0
8 3 0 0 4 0 0 8 0 0 4 0 0 ZOO 10 0 4 0 0 8 0 0 3 0  0 20  0
9 2 0 0 7 0 0 8 0 0 2 0  0 2 0 0 5 0 0 7 0 0 7 0 0 5 0 0 5 0 0

.1 .0 I. 0 0 8 0 0 8 0 0 1 0 0 2 0 0 20  0 8 0 0 8 0 0 2 O 0 3 0 O

.1.1. 30  0 90  0 9 0 0 2 0  0 1 0 0 10 0 9 0 0 90  0 1 0 0 1 0 0
12 1 0 0 9 0  0 9 0 0 10 0 1 0 0 1 0 0 8 0 0 8 0 0 2 0 0 2 0 0
13 1 0 0 90  0 9 0 0 1 00 1 0 0 3 0 0 9 0 0 9 0 0 1 00 3 0 0
14 2 0  0 8 0 0 9 0 0 30  0 2 0 0 4 0 0 7 0 0 8 0 0 6 0 0 4 0 0
:L 5 1 0 0 8 0 0 8 0 0 3 0 0 100 8 0 0 15 0 0 7 0 0 •••! 0 0
16 .10 0 9 0 0 9 0 0 1 0 0 1 0 0 6 0 0 9 0 0 9 0 0 ;. 0 0 9 0 0
17 2 0 0 5 0 0 8 0 0 2 0 0 10 0 3 0 0 9 0 0 9 0  0 2 0 0 7 0 0
13 3 0 0 7 0 0 9 0 0 10 0 2 0 0 2 0 0 9 0 0 7 0 0 3 0 0 2 0 0
19 4 0 0 7 0 0 8 0 0 10 0 3 0 0 3 0 0 8 0 0 j' 'i / '•( 6 0 0 3 0 0
20 1 0 0 9 0 0 9 0 0 1 0 0 1 0 0 9 0 0 9 0 0 90  0 9 0 0 <■ 1 ;■ '1
21 5 0 0 5 0  0 5 0 0 1 0 0 1 0 0 5 0  0 7 0 0 8 0  0 3 0 0 5 0 0

,w, 1 0 0 9 0 0 9 0 0 10 0 3 0 0 6 0 0 9 0 0 y 0 0 .2 ■./ • i"/1 )
3 0 0 6 0 0 7 0 0 10 0 3 0 0 4 0 0 9 0 0 7 0 0 4 0 0 2 0 0

'*•' 1 0 0 9 0 0 9 0 0 10 0 10 0 70  0 9 0 0 9 0 0 ] CO) 9 0 0
2 5 :L 0 0 9 0 0 9 0 0 j 00 .10 0 10 0 9 o 0 9 0 0 1 0 0 i  o o
26 10 0 9 0 0 9 0 0 1 0 0 1 00 8 0 O' 9 0 0 9 00 1 00 9 0 9
2 / 1 0 0 9 0 0 9 0 0 1 0 0 I 00 5 0 0 9 0 0 9 0 0 2 • 0 7 0 0
2 6 1 0 0 8 0 0 9 0  0 10 0 1 00 10 0 9 0 0 9 0 0 2 0 0 0 •./
99 3 0 0 7 0 0 9 0 0 10 0 2 0 0 5 0 0 9 0 0 8 0  0 2 0 ’) 8 ••) 0
30 3 0 0 7 0 0 8 0 0 3 0 0 2 0 0 2 0 0 () *■’} 8 0 0 3 0 0 . ' 1;: ;
3;L 4 0 0 (6 0 0 7 0 0 4 0  0 3 0 0 .100 6 00 /' i j ( ? 3 0 0 :!. 00

'**1 3 0 0 9 0 0 9 0 0 50  0 4 0 0 70 0 D 0 0 ;;;,i 0  0 5 0 0 99  9
33 3 0 0 6 0 0 8 0 0 3 0 0 3 0 0 4 0 0 6 0 0 7 0 0 3 0 0 4 0 0

.10 0 8 0 0 9 0 0 2 0 0 2 0 0 4 0 0 7 0 0 70  0 4 0 0 4 0 9
8 b 1 0 0 7 0 0 9 0 0 20  0 2 0 0 3 0 0 7 0 0 I- \ , % •••! 0 0 4 0 0
“ V t<\ 2 0 0 8 0 0 9 0 0 4 00 .1 00 4 0 0 50  0 9 00 8 0 O 3 00
37 1 0 0 8 0 0 8 0 0 2 0 0 1 00 .10 0 6 0 0 8 00 1 00 ,;,i i.) •.)
■< o 1 0 0 9 0  0 9 0 0 .100 1 00 1 00 9 Q t) 9 0  0 1 00 0 0 0
3 9 1 0 0 9 0  0 9 0 0 1 0 0 100 9 0 0 9 00 ' •' % ;1 '■ 8 0 0 9 00
40 1 00 8 0 0 8 0 0 1 00 1 0 0 10 0 S Oo 9 0 :0 J. 0 0 3 0  0
4 1 6 0 0 9 0 0 10 0 2 >;) 0 7 A • 9 0 8 8 0 0 3 0 1 j 7 0 0
•i •** ”7 .v* 9 0 0 5 0 0 9 0  0 90  0 | I' M ! 5 0 0 1 0 0 9 0 9 .;. oo 90
•••} 7 4 0 0 3 0 0 /’ 0 i . 5 0  0 3 0 0 60  0 3 0 0 6 0 0 3 0 0 , \ o 0
4 -4 5 0 0 6 0 0 9 00 3 0 0 5 0 0 5 0 0 8 0 0 6 0 0 ", *) i ! SOo
45 3 0 0 7 0 0 7 0 0 2 0 0 2 0 0 7 0 0 7 0 0 70  0 7 0 0 y-: oo
4 6 3 0 0 8 0 0 9 0  0 1 00 1 0 0 2 0 9 0 0 1 •/' i i 9 7 O .4 0 *'"i
4 7 .100 8 0 0 8 0 0 5 0 0 100 5 0 0 7 0 0 9 0 0 .10 0 9 0 •
• i o *7 1 0 0 9 0 0 9 0 0 2 0 0 1 00 2 0 0 9 00 9 0 * / 2 ! •’ i. *! 3 0 0
4 9 2 0 0 9 0 0 9 0  0 .100 100 1 00 v 0 0 9 0 0 2 00 ; oo
50 7 0 0 2 0 0 9 0 0 1 00 1 0 0 1 0 0 7 0 0 9 0 0 1 0 0 .1. 70
51 1 0 0 9 0 0 9 0 0 5 0 0 1 0 0 5 0 0 4 0 0 9 0  9 2 O (1* o o 0
52 8 0 0 2 0 0 8 0 0 2 0 0 .1 0 0 4 1.) 0 9 0 0 9 0 0 10 0 1 0 0
53 1 0 0 9 0 0 9 0 0 1 00 1 0 0 i' j' i * i 9 0 0 ‘ / ( i ( ! 1 0 0 7 0
54 1 0 0 9 0 >0 9 0 0 .!. 00 2 0 0 8 0 0 9 0 0 /  \J O' . \ 1! I . , .- O 9
55 I 0 0 9 0 0 9 0 0 '! 0() 2 0 0 8 0 0 9 0 0 / '  ( < (  i 7 0 0 7 0 0
0 o 10 0 9 0 0 9 0 0 1 00 2 0 0 5 0 0 9 0 0 70 0 3 0 0 4 0 1 •*

3 / 10  0 9 0 0 9 0 0 •••'• 0 0 .100 V 0 6 0 0 9 9 0 2 0 o (j 0
58 10 0 9 0 0 9 0 0 5 0 0 10 0 9 0 0 5 0 0 9 0 0 300 9 0  9
i::* .•••■ ...» •;/ 2 0 0 9 0 0 9 0 0 L 0 0 :!. G 0 6 0 8 0 0 ' / ■ '0 I..' : 9 9 0

0 1 0 0 9 0 0 9 0 0 1 0 0 .1.00 9 0 0 1 ■/ I! i ! .• o o 1 1.! 9 ■' y O



Appendix  L 

Raw Data f o r  Data Group D2



2 3 ^

y  r  ‘..j i...
6 0 0 0 2 0 0 2  :i. 0 0 5 1 0 0 1 7 0 0 1 7 0 0 1 9 0 0 1 2 0 0 3 4 0 0 12 0 0
5 0 0 0 1 0 0 2 2 0 0 5 0 0 0 1 6 0 0 1 2 0 0 1 2 0 0 1 6 0 0 3 4 0 0 J. 0 0 0
5 4 0 0 0 .18 0 0 5 0 0 0 12 0 0 1 2 0 0 1 2 0 0 10 0 0 3 8 0 0 1.000

4 3 6 0 0 3 0 0 1 9 0 0 4 3 0  0 1 2 0 0 8 0 0 12 0 0 1 0 0 0 3 3 0 0 SO 0
5 7 1 0 0 0 3 2 0 0 4 0 0 0 1 2 0 0 2 0 0 0 1 6 0 0 1 2  0 0 37  0 0 9 0 0
o 5 0 0 0 2 0 0 2 8 0 0 5 0 0 0 1 4 0 0 1 2 0 0 1 2 0 0 1 4 0 0 57'0o 1 2 0 0

2 0 0 0 7 0 0 2 1 0 0 1 5 0 0 1 1 0 0 8 0 0 8 0 0 :!. 2 0 0 3 9 0 0 9 0 0
O 1 7 0 0 7 0 0 1 6 0 0 3 4 0 0 9 0 0 9 0 0 5 0 0 1 3 0 0 309)0 9 0 0
o 4 8 0 0 1 0 0 2 3 0 0 3 6 0 0 1 2 0 0 o 0 0 8 0* 0 J. 2 0 0 2 9 0 0 9 0 0

:L 0 4 J. 0 0 1 6 0 0 2 9 0 0 3 2 0 0 9 0 0 2 0 0 70  0 7 l 0 3 2 0 0 i . 00
:l. :l. 4 8 0 0 2 0 0 2 1 0 0 2 0 0 0 1 2 0 0 12 0 0 8 0 0 1 6 0 0 •;:> '3 o  o .1.0 0  0
12 1 7 0 0 2 0 0 2 5 0 0 3 6  0 0 1.!. 0 0 4 00 1 2 0 0 1 4 0 0 4 9 0 0 1.0 0 0
13 3 2 0 0 6 0 0 2 0  0 3 7 0 0 1 i  0 0 8 0 0 10 0 0 1 2 0 0 i.oo 10 0 0
14 3 3 0 0 3 0 0 2 1 0 0 3 7 0 0 11 0 0 1 0 0 0 1 1 0 0 1 2 0 0 3 5 0 0 9 0 0
15 4 1 0 0 5 0 0 2 2 0 0 61 00 1 6 0 0 10 0 0 :!. 0 0 0 1 6 0 0 4 0 0 0 1 2 0 0
16 3 3 0 0 7 0 0 2 3 0 0 4 3 0 0 12 0 0 8 0 0 8 0 0 1 6 0 0 6 4 0 0 ;!. 20  0
17 3 7 0 0 5 0 0 2 3 0 0 4 5 0 0 12 0 0 8 0 0 1 2 0 0 1 7’ 0 0 2 9  00 -; f :
18 4 2 0 0 0 0 33  0 0 14 0 0 1 0 0 0 9 0 0 ; 96  0 50  'OO 11 00
19 2 6 0  0 1 3 0 0 .1 7 0 0 3 6 0 0 1 0 0 0 8 0 0 8 0 0 6 0 0 6 5 0 0 4 0 0
20 4 1 0 0 7 0 0 2 3 0 0 5 1 0 0 1 4 0 0 1 0()0 8 0 0 1 2 0 0 4 0 0 12 0 0
21 4 7 0 0 2 0  0 2 5 0 0 4 0 00 !. 2 0 0 12 0 0 8 0  0 1 2 0 0 2 9 0 () 8 0 0
p  p 5 0 0 0 .1 0 0 1 7 0 0 3 9 0 0 1 2 0 0 4 00 10 0 0 1 0 0 0 6 8 0  0 2 0 0

6 2 0 0 5 0  0 2 0 0 0 3 6 0 0 1 4 0 0 1 6 0 0 16 0 0 1 2 0 0 •4 -2 -• 1 1 0 0
.;i 2 6 0 0 3 0 0 8 7 0 0 2 5 0 0 8 0 0 1 0 0 1 0 0 ;i. 2 0 0 6  3 00 9 0 0

iJ 6 3 0 0 3 0 0 2 0 0 0 5 0 0 0 1 8 0  0 1 7 0 0 .!. 3 0 'J 1 8 0 0 1 2 0 0
2 6 4 6 0 0 .1 0 0 2 3 0 0 6 0 0 0 j. .f, o () 1 2 0 0 1 8 0 0 1 6 0 0 3oO'v i. 0 0 0
2 / 4 1 0 0 2 0  0 2 4 0 0 3 3 0 0 V 0 0 8 0 0 8 0 0 8 0 0 3 9 0  0 1 0 0 0
•-> aw 4 5 0 0 3 0 0 2 0 0 0 2 0 0 0 1 2 0 0 8 0 0 1 0 0 0 I. 2 0 0 4 1 00 9 0 0
2  v 4 1 0 0 9 0 0 .1. 9 0 0 4 0 0 0 8 0 0 6 0 0 8 0 0 8 0 0 0 0 0 0 o ;• '•> 1 \

3 0 1 7 0 0 1 0 0 21  0 0 3 I  Oo 1 2 0  0 8 0 O 11 0 0 1 0 0 0 3 GOO 9 0 0
31 4 .1 0  0 1 0  0 0 2 0 0  0 2 5 0 '.) i  o 0 o ,10 0 5 0 0 1 0 0 0 4 •;0C 7 0 0
O .o. 5 0 0  0 2 0 0 2 4 0 0 6 3 0 0 1 8 0 0 1 2 0 0 1 2 0 0 1.' I :!_; i , ..3:.. 0 O' i. 2 0  0
%:> o 3 6 0 0 3 0  0 2 0 0 0 4 6 0 0 1 5 0 0 1 0 0 0 J. 2 0 0 1 5 0 0 3 7  00 J. J.
'X /»V 5 0 0 0 0 2 0 0 0 3 6 0 0 1 2 0 0 1 2 0 0 1 1 0 0 1 4 0 0 24 G 0 0
%>•* 4 1 0  0 6  0  0 2 2 0 0 4 6 0 0 .1200 7 0 '• •' 7 0 0 8'■.) 0 SOO 0 6 CO
3 6 4 1 0 0 2 0 0 1 9 0 0 4 6 0 0 1 2 0 0 6 0 0 12 0 0 12 00 4oO 0/ 1 ).
7> / 5 0 0 0 9 0 0 3 8 0 0 5 0 0 0 8 0 0 4 0 0 1 c o o 1 2 0 0 3 i" ’ ;1 5 0 o
»:$ G 4 3 0 0 3 0 0 2 3 0 0 4 0 0 O' 1 2 0 0 9 00 8 0 0 1.2 0 0 s o  0 0 O 0 ‘ ;
3 9 4 1 0 0 1 0 0 I. 8 0 0 4 8 0 0 1 2 0 0 5 0 0 8 0  0 8 0 0 SvOi 9 ; 0
40 3 7 0 0 3 0 0 2 3 0 0 3 j. 0 0 1 2 0 0 9 0 0 8 0 0 1 2 1) 0 0 7 0  o v ! j 4
41 2 9 0 0 5 0 0 2 3 0 0 6 9 0 0 1 6 0 0 1 2 0 0 1 00 0 1.300 3 4 7 0 !!. 0 ; '■ 0
4 2 4 1 0 0 4 0 0 2 5 0 0 V! S 1 ‘ K' .i. 2 0 0 7 0 0 7 0 u 7 0 0 >”■ 1 {. j
A ■ '.<“7 v..‘ 5 0 0 0 2 0 0 2 0 0 0 4 3 0 0 1 6 0 0 7 0 0 .1. LOO I. - !0 U 4 0 3 0 'I. 7 0 0
4 4 2 5 0 0 3 0 0 1 8 0 0 2  5 0 0 1 2 0 0 6 0 0 3 0 0 1 2 0 0 2 0 0 0 • ? j
4 5 2 6 0  0 5 0  0 1 7 0 0 1 8 0 0 1 0 0 0 1 0 0 4 0 0 7 00 3 2 0 0 !": *) i ;
4 6 2 6 0 0 :i. 3 0 0 2 4 0 0 2 6 0 0 7 0 0 4 0 0 SOO .1 2 0 0 4 i ) 0  o 9 0 0
4 7 4 1 0 0 7 0 0 1 8 0 0 2 0  0 0 8 0 0 8 0 0 I ••} ) i ) 1 4 0 0 ..\j. V 0 1 ) 907;
4 8 3 2 0 0 6 0  0 2 0 0 0 3 8 0 0 J. 4 0  0 12  0 0 1 6 0 0 1 2 0 0 7 7 0 0 . ' i }

4 9 2 6 0 0 6 0  0 2 9 0  0 3 3 3  (!) 1 6  0 0 SO 0 1 2 0 0 1 2 0 0 3 /  i ) 0 9 0 0
5 0 2 6 0 0 4 0 0 1 8 0 0 4 <;;• 0 0 1 5 0 0 8 0 0 1 2 0 0 S.'L 0 0 1 0 0 0
51 3 7 0  0 5 0 0 2 3 0 0 4 2 0  0 1 2 0 0 8 0 0 8 0 0 1 1 0 0 GG 0 0 .1 1 4 9

3 4 0  0 1 0 0 2 1 0 0 2 9 0 0 1 4 0 0 1 3 o 0 1 2 0  0 1 6 0 0 3 0 0 1 0 0 0
3 *.> 3 3 0 0 1 0 0 2 4 0 0 3 3 0 0 2 0 0 0 12 0 0 1 2 0 0 1 9 0  0 2 G 0 0 9 0 0
5 4 3 6 0 0 4 0 0 2  3 0 0 2 0- 0 0 11 0 0 1 1 0 0 8 0  0 j ...i ij 0 2 4 ' i") 1 0 0  0
5 5 6 2 0 0 3 0 O 3 0 0  0 1 2 0 0 1 2 0  0 1 2 0 0 i. 2 0 0 -71. >0 7 7 7 0
5 6 4 4 0 0 2 0 0 2 7 0 0 4 3 0 0 .1. 8 0 0 j. 2 0 0 1 .200 1 3 0 0 < 4 )1 ) 9 0 0

4 1 0 0 7 0 0 9'4 0 0.w. / •./ 2 9  0 0 1 3 0 0 5 0 0 ;) o 1 0 0 0 4 . \ ’) t ) 7 0 7'7>
5 3 2 7 0 0  

6* 0 0
5 0 0 
\ O' ( )

1 7 0 0 0> 3 0 *•) 
, 0 { < | )

1 1 0 0
•1 •

8 0 0 1 2 0 0 1 i.) o
.■2 o o r1'

! 0 1.; .0

,•;> 0 4.!. 0 0 4 0  0 3 0  0 0 •I , 3 ! 3 r 'J | ;
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61 4.1 OO 6 0 0 1 8 0 0 4 5 0 0 1 2 0 0 8 0 0 7 0 0 1 2 0 0 2 9 0 0 9 0 0
/. •") V..J .,•» 5 0 0 0 1 3 0 0 1 8 0 0 3 6 00 1 2 0 0 1 1 0 0 8 0 0 1 3 0 0 2 3 0 0 8 0 0
w 3 2 0 0 4 0 0 21  0 0 2 0 0 0 1 1 0 0 8 0 0 4 00 9 0 0 6 1 0 0 3 0 0
o 4 4 8 0 0 1 0 0 1 9 0 0 3 6 0 0 1 2 0 0 .1.2 0 0 i 9 0 0 1 2 0 0 5 3 0 0 - v 0 0
6 5 6 0 0 0 0 21 00 7 8 0 0 2 0 0 0 16 0 0 !. 6 0 0 18 0 0 3 8 0 0 1 1 0 0

o & 8 2 0 0 1 0 0 2 2 0 0 7 8 0 0 2 0 0 0 2 0 0 0 1. 6 0 0 16 0 0 3 0 0 0 9  0  0
•*?j 3 5 0 0 0 2 6 0 0 4 7 0 0 1 6 0 0 1.10 0 !. 6 0 0 1 6  0 0 2 9 0 0 1 0 0  0

6 vj 5 0 0 0 5 0 0 2 1 0 0 6 1 0 0 1 2 0 0 1 2 0 0 !. 2 0 0 1 2 0 0 3 0 0 0 }' ; 1 ;
6 9 3 5 0 0 4 0 0 2 2 0 0 4 3 0 0 1 5 0 0 1 2 0 0 1.200 1 3 0 0 2 9 0 0 2- 0 0
70
71

4 1 0 0 9 0 0 1 8 0 0 J. 8 0 0
6 1 0 0

1 1 0 0 '1 0 0 0 1 0 0 0 1 1 0 0 4 3 0 0 5 1 j  0
8 2 0 0 7 0 0 2 1 0  0 9 0 0  0 2 () 0  i ! 1 0 0 0 .1.2 0 0 4 3 0 0 J 7 0  0
7 1 0 0 .100 2 1 0 0 5 1 0 0 1 2 0 0 1 2 0 0 1.200 8 0 0 3 1 0  0 4 0 ()

7 6 5 0 0 0 2 0 0 1 6 0 0 2 0  00 9 0 0 90  0 8 0 0 J. 2 0 0 5 2 0 0 Go 0
74 3 2 0 0 3 0 0 2 0 0 0 4 3 0 0 1 4 0 0 30  0 ;. .1 . 0 0 1 3 0 0 2 7 1) 0 9 0  0
7 5 3 2 0 0 1 0 0 2 3 0 0 4 7 0 0 1 3 0 0 5 0 0 8 0 0 1 5 0 0 3 4 0 0 J. }. 00
76 4 1 0 0 3 0 0 2 0 0 0 3 5 0 0 1 2 0 0 1 2 0 0 1 2 0 0 10 0 0 4.1 0 0 v 0  0
• 7  ••') 4 0 0 0 6 0 0 2 3 0 0 6 7 0 0 1 5 0 0 8 0 0 8 0  0 1 2 0 0 5 8 0 0 9 00
7 9 4 1 0 0 9 0 0 2 0 0 0 1 2 0 0 8 0 0 8 0 0 8 0 0 8 0 0 4 4 4  ij
7 9 4 1 0 0 3 0 0 2 3 0 0 4 1 0 0 1 2 0 0 4 0 0 7 0 0 1 2 0 0 6 1 ) 1) 0 9 ;. • 0
80 4 8 0 0 3 0 0 2 1 0  0 4 0 0 0 8 0 0 "/ (; 0 7 0 1 2 0  0 34  0 0 7 0 0
81 4 :i. 00 3 0 0 1 9 0 0 3 6 0 0 1 2 0 0 3 0 0 1. 1 00 7 0 0 2:!. 00 4 0 0
6 2 8 2 0 0 7 0 0 2 9 0 0 4 5 0 0 1 4 0 0 1 7 0 0 1.200 1 3 0 0 6 6 0 0 l  :l. 0 0
83 4 1 0 0 2 0 0 2 1 0 0 6 0 0 0 1 6 0 0 8 0 0 I. 4 0 0 14 0 0 2 3 0 0 .'I. 0 0 0
6 4 4 1 0 0 6 0 0 2 5 0 0 2 7 0 0 1 2 0 0 8 0 0 i.0 00 .1 3 0 () 3 2 0 0 1 00  0
W 3 1 6 0 0 4 0 0 21 0 0 6 0 0 0 1 6 0 0 8 0 0 8 0 0 1 2 0 0 7 4 ;0 6 0 0
O £. 5 0 0 0 3 0 0 1 9 0 0 3 2 0 0 1 2 0 0 12 0 0 7 0 0 11 00 3 2 0 0 G 0 0
0K,.1 .• 4 1 0 0 8 0 0 2 0 0 0 4 0 0 0 3 0 0 6 0 0 3 0 0 1 2 0 0 G 7 0 0 1 : 0 0

d 8 4 5 0 0 4 0  0 2 5 0 0 3 4  00 1 2 0 0 8 0 0 ;. 4 0  0 1203; 3 7 0 0 ' j. 0 0

89 4 1 0 0 1 0 0 2 2 0 0 4 3 0 0 1 4 0 0 140  0 1 2 0 0 1 5 0 0 72  0 0 .1 . 0 0

90 4 8 0  0 3 0  0 2 2 0 0 4 0 0 0 .1 2 0 0 8 0 0 1.200 4  0  0 7 /1. ■■ O
91 4 4 0 0 1 8 0 0 1 6 0 0 2 0 0 0 1:!. 0 0 2 0 0 v ’ > i ) 1 2 0 0 44  00 ' i . 0 0
0 4 1 0 0 1 0  0 2 2 0 0 4 6 0 0 1 2 0 0 3 0 0 :!. 2 0 0 1 00  0 /  i ) i >
.;;j 4 1 0 0 5 0 0 2:!. 0 0 4 8 0  0 1 0 0 0 6 0 0 3 00 1 100 6G0 0 ! 'f f )
9 3 3 0 0 2 0 0 1 9 0 0 3 6 0  0 1 2 0 0 10 0 0 1 1 0 0 1 I. 0 0 3 .1. 00 ' • *' ; ;». f
9 5 4 0 0 0 1 0 0 17  0 0 3 4 0 0 1 3 0 0 1 2 0 0 1 2 0 0 1 2 0 0 4 0  GO 2 7 O'
96 5 7 0 0 3 0  0 I  9 0 0 4 7 0 0 j. v 0  0 1 4 0 0 12 00 12 00 4 GOO .!. CO0
97 3 0 0 0 3 0  0 v () 0 0 4 7 0 0 1 4 0 0 1 3 0 0 .1. 2 0 0 1 3 0 0 2 4 0 0 1 •/ f.) i.)
Cl1 O 3 9 0 0 2 0 0 2 0 0 0 4 6 00 1 5 0 0 1 0 0 0 2 0 0 1 8 0 0 .• ’ i ) » o 00
99 5 0 0 0 3 0 0 2 4 0 0 2 7 0 0 1 1 0 0 8 0 0 8 0 0 1. !. 0 0 6 2 0 0 30* *
0 0 3 2 0 0 4 0 0 2 0 0 0 4 8 0 0 i 2  00 6 0 0 8 0 0 1 2  0 0 3 3 0  0 J. .1. O'O
0 :l. 
02  
0 3

3 2 0 0 
4 1 0 0  
2 7 0 0

6 0  0 
1 0 0 0  
1 1 0 0

1 6 0 0  
2 7 0 0 
2 2 0 0

3 9 0 0 

3 9 0 0

1 .!. 0 0 

J. 4 0 0

4 0 0
4 0 0

i _ 1 j' ''I

4  0 0

5 0 0
G 0 0

L 2 ;) 0
!. 2 0 0

4 0 0 0
3 G O' 0

‘ .• * ; ; ; 

. ' j ; .

0 4 4 1 0 0 1 0 0 0 2 4  0 0 4 6 00 .1. 2 0 0 4 0 0 6 0 0 0 ( * , ( , 1 ...» ■ , .  ..

05 3 7 0 0 2 0 0 21 00 4 7 0 0 1 2 0 0 J. 2 0 0 J. 0 0 0 1 2 0 0 - " /  f. : V

06 1 7 0 0 5 0 0 2 40  0 4 7 0 0 12  0 0 1 2 0 0 J. 2 0 0 1 2 0 0 2 6 0 O V i. • i :

0 7 5 7 0 0 J. 0  0 2 3 0 0 4 6 0 0 1 7 0 0 8 0 0 I. 4 0 0 0 0 0 5 9 0 0 1 2 00
0 0 17  0 0 2 0 0 2 4  0  0 3 6 0 0 1 1 0 0 9 0 0 9 0 0 ■7 0  0 5 :l. 00 V  i  : f )
09 4 5 0 0 2 0 0 2 2 0 0 6 1 0 0 1 8 0 0 1 2 0 0 1. 6 0 0 16 00 24  0 0 9  '■) o

J. 0 4 1 0 0 5 0 0 18 0 0 5 0 0 0 . 1 1 0 0 8 0 0 8 0 0 1 0 0 0 3 2 0 0 •' ) 1 J
11 2 2 0 0 9 0  0 1 9 0 0 31 00 12  0 0 3 00 3 0 0 9 0 0 415 0  0 7 0  '■)

12 4 1 0 0 9 0 0 i. 9 0 0 2 8 0 0 9 0 0 6 0 0 6 0 0 12 0 0 ) ( )  1 > G 00
1 3 2 6 0  0 9 0 0 2 0 0 0 2 6 0 0 9 0 0 6 0 0 8 0 0 8 0 0 !;j 3  0  0 I. 2 O 0
14 3 1 0 0 2 O 0 1 9 0 0 5 0 0 0 1 5 0 0 6 0 0 1 2 0 0 1 4 0 0 A 1 ) Oo
15 4 1 0 0 1. !. 0 0 2 0 0 0 5 7 0 i ) . 1 3 0 0 8 00 f.i.) 8 1 ;'.; 6 4 0 ' > 80  o
J. 0 4 5 0 0 1 0 0 2 4 0 0 4 6 0 0 1 2 0 0 8 0 0 GOO .12 0  0 700 y oo
1 7 4 1 0 0 6 ‘0 0 2 5 0 0 2 3 0 0 1 0 0 0 3 0 0 1 2 0 0 88)3; 7 6 0  0
J. 8 6 0 0 0 

4  5  0  0
2 9 0 0

7 0 0 
4 0 0  
1 0 0

2 3 0 0 
2 4 0 0 
2 5 0 0

4 6 0 0 
4 7 0 0  
5 0  00

1 2 0 0  
1 4 0 0  
1 6 0 O

60  
1 2 0 0

6 0 0  
I. 300  
i. 2 v v

1 3 0 0
] •1 ’ '! i
1 4  0 1 .•

6 G 1 .<
. ' • / i ;

1 GO 0 
1 1.00



J' f, ,
0 0 3 9 
00;.' 0

( 10 9 T 
003'!'

0 0 9
0 0 9

0 0  3 1. 
()(> 9

0 0 9 
0 0 9

0 0 1 1 0 0,69 0 0 3  T () 0 6 0 0 6 0 0 3
0OO I 0 0:6 3 0 0 3 T (> (> 0 T 0 0 9
006) 0 0 0 0 3  T 0 0  8 0 0  8 0 0 3
OO 0 () z 0 0 0 1 0 0 9 0 0 0 T 0 0 9
0 0 9 00  I  z 0 0 8 0 0 <> 0 3 0 0 6
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