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c
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.
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b
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c
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u
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e
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c
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:

y
l
 
<
 
y
2
 
<

C
o
r
r
e
s
p
o
n
d
i
n
g
 
o
r
t
h
o
n
o
r
m
a
l
 
v
e
c
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u
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=
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d
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.
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b
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m
e
t
h
o
d
:

,

f
(
8
)
 
=
 
(
1
/
2
)

(
y

-
 
1
)
2

m
=
k

+
l

m

F
i
r
s
t
 
o
r
d
e
r
 
d
e
r
i
v
a
t
i
v
e
s
:

t
'
/
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.
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=
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v
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.
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.
(I) .]

1
i
j

y
m
=
k
+
1

n
=
1

m
y
n

m
 
i
m
 
j
m

i
n
 
a
n

A
p
p
r
o
x
i
m
a
t
e
 
s
e
c
o
n
d
 
o
r
d
e
r
 
d
e
r
i
v
a
t
i
v
e
s
:

2
f
/
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b
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c
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c
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c
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p
o
n
d
i
n
g
 
o
r
t
h
o
n
o
r
m
a
l
 
v
e
c
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u
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d
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.
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b
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:
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=
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.
 
=
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=
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i
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o
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e
c
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o
r
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e
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e
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(
G
L
S
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n
d

M
L
)
 
o
r
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1
,
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,
.
.
.
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1
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(
U
L
S
)
,
 
a
n
d
 
l
e
t

h
a
n
d

H
d
e
n
o
t
e
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h
e
 
c
o
l
u
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e
c
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o
r
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p
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c
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u
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i
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c
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e
c
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c
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r
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e
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c
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b
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c
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c
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c
t
i
o
n
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
(
2
4
)
.

T
h
e

N
e
w
t
o
n
-
R
a
p
h
s
o
n
 
p
r
o
c
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p
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b
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c
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b
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c
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c
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c
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i
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b
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c
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c
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i
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c
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c
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c
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c
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c
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h
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c
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p
r
o
b
a
b
l
y
 
t
h
e
 
m
o
s
t
 
e
f
f
i
c
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b
l
e
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i
l
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n
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h
e
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f
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)
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b
y
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h
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i
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.
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y
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c
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.
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i
.
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.

0
 
,

a
 
s
l
i
g
h
t
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o
d
i
f
i
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a
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n
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f
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a
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c
e
d
u
r
e
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c
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c
e
.

T
h
i
s
 
i
s
 
d
u
e
 
t
o
 
t
h
e
 
f
a
c
t
 
t
h
a
t
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h
e
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e
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r
c
h
 
f
o
r
 
t
h
e
 
m
i
n
i
m
u
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h
e
n
 
a
l
o
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l
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d
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i
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r
e
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.
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d
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2
,
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.
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g
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.
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.
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h
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a
n
d

E
a
r
e
 
a
l
s
o
 
s
m
a
l
l
.

T
h
i
s
 
t
e
n
d
s
 
t
o
 
p
r
o
d
u
c
e
 
a
 
"
b
a
d
"

c
o
r
r
e
c
t
i
o
n
 
v
e
c
t
o
r

8
a
n
d
 
t
h
e
 
f
u
n
c
t
i
o
n
 
m
a
y
 
i
n
c
r
e
a
s
e
 
i
n
s
t
e
a
d
 
o
f
 
d
e
c
r
e
a
s
e
.

A
 
s
i
m
p
l
e
 
a
n
d
 
e
f
f
e
c
t
i
v
e
 
w
a
y
 
t
o
 
d
e
a
l
 
w
i
t
h
 
t
h
i
s
 
p
r
o
b
l
e
m
 
i
s
 
t
o
 
d
e
l
e
t
e
 
t
h
e
 
i
t
h

4R
.i



-8
-

e
q
u
a
t
i
o
n
 
i
n
 
t
h
e
 
s
y
s
t
e
m
 
(
2
4
)
 
a
n
d
 
c
o
m
p
u
t
e
 
t
h
e
 
c
o
r
r
e
c
t
i
o
n
s
 
f
o
r
 
a
l
l
 
t
h
e
 
o
t
h
e
r

e
'
s
 
f
r
o
m
 
t
h
e
 
r
e
d
u
c
e
d
 
s
y
s
t
e
m
.

O
n
e
 
t
h
e
n
 
c
o
m
p
u
t
e
s
 
t
h
e
 
c
o
r
r
e
c
t
i
o
n
 
f
o
r

O
.

a
s

b
.1

.
(
a
g
/
t
9
i
)
/
(
e
g
/
0
i
)

(2
7

)

T
h
i
s
 
p
r
o
c
e
d
u
r
e
 
w
i
l
l
 
d
e
c
r
e
a
s
e

e
i

s
l
o
w
l
y
 
i
n
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
b
u
t
 
f
a
s
t
e
r

t
h
e
m
o
r
e
e
v
i
d
e
n
t
i
t
i
s
t
b
a
t
e
.
i
s
a
l
l
e
y
w
o
o
d
v
a
r
i
a
b
l
e
.
W
h
e
n
e
.
h
a
s

b
e
c
o
m
e
 
l
e
s
s
 
t
h
a
n

l
o
g
(
e
)

i
t
 
i
s
 
n
o
t
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
h
a
n
g
e

e
i

a
n
y
 
m
o
r
e
 
u
n
l
e
s
s

a
f
/
a
0
i

i
s
 
n
e
g
a
t
i
v
e
.

F
o
r
 
U
1
S
 
a
n
 
a
n
a
l
o
g
o
u
s
 
p
r
o
c
e
d
u
r
e
 
i
s
 
u
s
e
d
.

W
h
e
n

*
i

b
e
c
o
m
e
s
 
l
e
s
s
 
t
h
a
n
 
4
7

,
S
r
i

i
s
 
n
o
t
 
c
h
a
n
g
e
d
 
u
n
l
e
s
s

6
f
O
l
f
i

i
s
 
n
e
g
a
t
i
v
e
.

T
h
u
s
,
 
t
h
e
 
p
r
o
c
e
d
u
r
e
 
c
o
r
r
e
c
t
s
 
i
t
s
e
l
f
 
q
u
i
c
k
l
y
 
i
f
 
a
 
v
a
r
i
a
b
l
e
 
i
s
 
i
n
c
o
r
r
e
c
t
l
y

t
a
k
e
n
 
a
s
 
a
 
H
e
y
w
o
o
d
 
v
a
r
i
a
b
l
e
.

i9



-
9
-

6
.

T
h
e
 
P
r
o
g
r
a
m

I
n
 
t
h
i
s
 
s
e
c
t
i
o
n
 
w
e
 
d
e
s
c
r
i
b
e
 
b
r
i
e
f
l
y
 
w
h
a
t
 
t
h
e
 
p
r
o
g
r
a
m
 
d
o
e
s
.

D
e
t
a
i
l
s

a
b
o
u
t
 
t
h
e
 
i
n
p
u
t
 
a
r
e
 
g
i
v
e
n
 
i
n
 
s
e
c
t
i
o
n
 
7
.

F
o
r
 
t
h
o
s
e
 
u
s
e
r
s
 
w
h
o
 
f
e
e
l
 
t
o
o
 
r
e
-

s
t
r
i
c
t
e
d
 
i
n
 
t
h
e
i
r
 
c
h
o
i
c
e
 
o
f
 
a
n
 
i
n
p
u
t
 
m
a
t
r
i
x
,
 
a
s
 
p
r
o
v
i
d
e
d
 
b
y
 
t
h
e
 
p
r
o
g
r
a
m
,
 
t
h
e

k
e
r
n
e
l
 
o
f
 
t
h
e
 
p
r
o
g
r
a
m
 
i
s
 
a
v
a
i
l
a
b
l
e
 
a
s
 
a
 
s
u
b
r
o
u
t
i
n
e
.

T
h
e
 
i
n
p
u
t
 
a
n
d
 
o
u
t
p
u
t

p
a
r
a
m
e
t
e
r
s
 
f
o
r
 
t
h
a
t
 
s
u
b
r
o
u
t
i
n
e
 
w
i
l
l
 
b
e
 
d
e
s
c
r
i
b
e
d
 
i
n
 
s
e
c
t
i
o
n
 
8
.

T
h
e
 
i
n
p
u
t
 
d
a
t
a
 
m
a
y
 
b
e
 
r
a
w
 
d
a
t
a
 
f
r
o
m
 
w
h
i
c
h
 
t
h
e
 
m
a
t
r
i
x
 
t
o
 
b
e
 
a
n
a
l
y
z
e
d

i
s
 
c
o
m
p
u
t
e
d
,
 
o
r
 
i
t
 
m
a
y
 
b
e
 
a
 
d
i
s
p
e
r
s
i
o
n
 
m
a
t
r
i
x
,
 
o
r
 
i
t
 
m
a
y
 
b
e
 
a
 
c
o
r
r
e
l
a
t
i
o
n

m
a
t
r
i
x
 
o
r
 
a
 
c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
 
f
o
l
l
o
w
e
d
 
b
y
 
a
 
v
e
c
t
o
r
 
o
f
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
.

F
r
o
m
 
t
h
e
s
e
 
i
n
p
u
t
 
m
a
t
r
i
c
e
s
,
 
v
a
r
i
a
b
l
e
s
 
m
a
y
 
b
e
 
s
e
l
e
c
t
e
d
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e

a
n
a
l
y
s
i
s
,
 
s
o
 
t
h
a
t
 
t
h
e
 
m
a
t
r
i
c
e
s
 
t
o
 
b
e
 
a
n
a
l
y
z
e
d
 
c
o
u
l
d
 
b
e
 
o
f
 
s
m
a
l
l
e
r
 
o
r
d
e
r
 
t
h
a
n

t
h
e
 
i
n
p
u
t
 
m
a
t
r
i
c
e
s
.

V
a
r
i
a
b
l
e
s
 
m
a
y
 
a
l
s
o
 
b
e
 
i
n
t
e
r
c
h
a
n
g
e
d
 
w
i
t
h
 
o
n
e
 
a
n
o
t
h
e
r
.

T
h
e
 
m
a
t
r
i
c
e
s
 
t
o
 
b
e
 
a
n
a
l
y
z
e
d
 
m
a
y
 
b
e
 
d
i
s
p
e
r
s
i
o
n
 
m
a
t
r
i
c
e
s
 
o
r
 
c
o
r
r
e
l
a
t
i
o
n

m
a
t
r
i
c
e
s
.

T
h
e
 
u
s
e
r
 
h
a
s
 
t
h
e
 
o
p
t
i
o
n
 
t
o
 
r
e
a
d
 
i
n
 
a
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
 
f
o
r

i
o
r

h
a
v
e
 
t
h
e
 
p
r
o
g
r
a
m
 
d
e
f
i
n
e
 
a
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
 
(
s
e
e
 
s
e
c
.
 
5
)
.

T
h
i
s
 
c
a
n
 
b
e
 
u
s
e
f
u
l

i
f
 
c
o
n
v
e
r
g
e
n
c
e
 
i
s
 
s
l
o
w
 
a
n
d
 
t
h
e
 
u
s
e
r
 
r
u
n
s
 
o
u
t
 
o
f
 
c
o
m
p
u
t
e
r
 
t
i
m
e
.

F
r
o
m
 
t
h
e

i
n
t
e
r
m
e
d
i
a
t
e
 
r
e
s
u
l
t
s
 
t
h
e
 
l
a
s
t

i
c
a
n
 
b
e
 
r
e
a
d
 
i
n
 
a
s
 
a
 
n
e
w
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t

a
n
d
 
m
i
n
i
m
i
z
a
t
i
o
n
 
c
a
n
 
c
o
n
t
i
n
u
e
.

F
o
r
 
t
h
e
 
g
i
v
e
n
 
m
a
t
r
i
x

S
t
o
 
b
e
 
a
n
a
l
y
z
e
d
 
o
f
 
o
r
d
e
r

p
 
b
y
 
p

a
n
d
 
a

g
i
v
e
n
 
l
o
w
e
r
 
b
o
u
n
d

k
L

a
n
d
 
a
 
g
i
v
e
n
 
u
p
p
e
r
 
b
o
u
n
d

f
o
r
 
t
h
e
 
n
u
m
b
e
r
 
o
f

f
a
c
t
o
r
s
,
 
t
h
e
 
p
r
o
g
r
a
m
 
p
e
r
f
o
r
m
s
 
a
 
s
e
q
u
e
n
c
e
 
o
f
 
f
a
c
t
o
r
 
a
n
a
l
y
s
e
s
 
b
y
 
t
h
e
 
M
L
,

U
I
S
 
o
r
 
G
L
S
 
m
e
t
h
o
d
 
o
f
 
e
s
t
i
m
a
t
i
o
n
 
c
h
o
s
e
n
 
b
y
 
t
h
e
 
u
s
e
r
 
a
c
i
d
 
o
u
t
l
i
n
e
d
 
i
n
 
t
h
e

p
r
e
v
i
o
u
s
 
s
e
c
t
i
o
n
s
.

O
n
e
 
s
u
c
h
 
a
n
a
l
y
s
i
s
 
i
s
 
d
o
n
e
 
f
o
r
 
e
a
c
h
 
n
u
m
b
e
r
 
o
f
 
f
a
c
t
o
r
s

k
 
=

.



-
1
0
-

T
h
e
 
o
u
t
p
u
t
 
w
i
l
l
 
c
o
n
s
i
s
t
 
o
f
 
t
h
e
 
t
i
t
l
e
 
w
i
t
h
 
p
a
r
a
m
e
t
e
r
 
l
i
s
t
i
n
g
 
a
n
d
 
t
h
e

m
a
t
r
i
x
 
t
o
 
b
e
 
a
n
a
l
y
z
e
d
.

T
h
e
n
 
f
o
r
 
e
a
c
h
 
n
u
m
b
e
r
 
o
f
 
f
a
c
t
o
r
s

k
t
h
e
 
u
n
r
o
t
a
t
e
d

f
a
c
t
o
r
 
l
o
a
d
i
n
g
s
,
 
t
h
e
 
u
n
i
q
u
e
 
v
a
r
i
a
n
c
e
s
 
a
n
d
 
t
h
e
 
v
a
r
i
m
a
x
-
r
o
t
a
t
e
d
 
f
a
c
t
o
r
 
l
o
a
d
i
n
g
s

a
r
e
 
p
r
i
n
t
e
d
.

F
o
r
 
M
L
 
a
n
d
 
G
L
S
 
t
h
i
s
 
i
s
 
f
o
l
l
o
w
e
d
 
b
y
 
X
k

a
n
d
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g

d
e
g
r
e
e
s
 
o
f
 
f
r
e
e
d
o
m

d
k
 
,

t
h
e
 
p
r
o
b
a
b
i
l
i
t
y
 
l
e
v
e
l
,
 
i
.
e
.
,
 
t
h
e
 
p
r
o
b
a
b
i
l
i
t
y
 
o
f

o
b
t
a
i
n
i
n
g
 
a
 
l
a
r
g
e
r
 
v
a
l
u
e
 
o
f
 
X
2

t
h
a
n
 
t
h
a
t
 
a
c
t
u
a
l
l
y
 
o
b
t
a
i
n
e
d
 
g
i
v
e
n
 
t
h
a
t
 
t
h
e

m
o
d
e
l
 
a
n
d
 
t
h
e
 
a
s
s
u
m
p
t
i
o
n
s
 
h
o
l
d
,
 
a
n
d
 
T
u
c
k
e
r
 
a
n
d
 
L
e
w
i
s
'
.
(
1
9
7
0
)
r
e
l
i
a
b
i
l
i
t
y

c
o
e
f
f
i
c
i
e
n
t

p
k
 
,

d
e
f
i
n
e
d
 
a
s
 
f
o
l
l
o
w
s

C
o

=
 
N
 
-
 
1
 
(
1
/
6
)
(
2
p
 
+
 
5
)

p
X
0

=
 
C
O
[
 
[

E
l
o
g
 
s
.
.

l
o
g
 
I
S
'
]

1
 
=
1

1
=
1

1
d
0

=
 
2

1
)

M
=
 
X
2
i
d

0
0

0

C
k
 
=
 
C
O
 
-
 
(
2
/
3
)
k

2
X

=
 
C
 
f

.

k
k
 
m
a
n

,

d
k

=
1

[
(
p
 
-
 
k
)
2

-
(
p
 
+
 
k
)
]

2
m
k
 
=
 
X
k
/
d
k

M
O
-
M
k

p
k

M
O

1

F
i
n
a
l
l
y
 
t
h
e
 
l
a
t
e
n
t
 
r
o
o
t
s
 
a
n
d
 
t
h
e
i
r
 
f
i
r
s
t
 
d
i
f
f
e
r
e
n
c
e
s
 
a
t
 
t
h
e
 
m
i
n
i
m
u
m
 
a
n
d
 
t
h
e

m
a
t
r
i
x
 
o
f
 
r
e
s
i
d
u
a
l
 
c
o
r
r
e
l
a
t
i
o
n
s
 
a
r
e
 
p
r
i
n
t
e
d
.

T
h
e
 
u
s
e
r
 
a
l
s
o
 
h
a
s
 
a
n
 
o
p
t
i
o
n
 
t
o



p
r
i
n
t
 
i
n
t
e
r
m
e
d
i
a
t
e
 
r
e
s
u
l
t
s
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n
 
a
n
d
 
t
h
e

v
e
c
t
o
r

k
V

a
t
 
e
a
c
h
 
i
t
e
r
a
t
i
o
n
.

E
x
a
m
p
l
e
s
 
o
f
 
i
n
p
u
t
 
a
n
d
 
o
u
t
p
u
t
 
c
a
n
 
b
e
 
f
o
u
n
d

i
n
 
A
p
p
e
n
d
i
x
 
B
.

T
h
e
 
f
o
l
l
o
w
i
n
g
 
l
i
m
i
t
a
t
i
o
n
s
 
a
r
e
 
i
m
p
o
s
e
d
 
o
n
 
t
h
e
 
p
r
o
g
r
a
m
:

m
a
x
.
 
n
o
.
 
o
f
 
v
a
r
i
a
b
l
e
s
 
a
f
t
e
r
 
s
e
l
e
c
t
i
o
n
 
=
 
3
0

m
a
x
.
 
n
o
.
 
o
f
 
v
a
r
i
a
b
l
e
s
 
b
e
f
o
r
e
 
s
e
l
e
c
t
i
o
n
 
=
 
7
5

m
a
x
.
 
n
o
.
 
o
f
 
f
a
c
t
o
r
s
 
=
 
3
0

s
t
o
r
a
g
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
n
 
t
h
e
 
I
B
M
 
3
6
0
/
6
5
 
=
 
1
2
0
K

(
 
K
 
=
 
1
0
2
4
 
b
y
t
e
s
 
)

T
h
e
 
p
r
o
g
r
a
m
 
c
a
n
 
e
a
s
i
l
y
 
b
e
 
m
o
d
i
f
i
e
d
 
t
o
 
a
l
l
o
w
 
f
o
r
 
a
 
l
a
r
g
e
r
 
n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
b
l
e
s

a
n
d
 
f
a
c
t
o
r
s
.

I
n
s
t
r
u
c
t
i
o
n
s
 
o
n
 
h
o
w
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
m
a
x
i
m
u
m
 
n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
b
l
e
s

a
n
d
 
f
a
c
t
o
r
s
 
a
l
l
o
w
e
d
 
b
y
 
t
h
e
 
p
r
o
g
r
a
m
 
c
a
n
 
b
e
 
f
o
u
n
d
 
i
n
 
A
p
p
e
n
d
i
x
 
C
.

T
h
e
 
p
r
o
-

g
r
a
m
 
i
s
 
w
r
i
t
t
e
n
 
i
n
 
F
O
R
T
R
A
N
 
I
V
-
G
 
a
n
d
 
h
a
s
 
b
e
e
n
 
t
e
s
t
e
d
 
o
u
t
 
o
n
 
t
h
e
 
I
B
M
 
3
6
0
/
6
5

a
t
 
E
d
u
c
a
t
i
o
n
a
l
 
T
e
s
t
i
n
g
 
S
e
r
v
i
c
e
.

D
o
u
b
l
e
 
p
r
e
c
i
s
i
o
n
 
i
s
 
u
s
e
d
 
i
n
 
f
l
o
a
t
i
n
g
 
p
o
i
n
t

a
r
i
t
h
m
e
t
i
c
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
p
r
o
g
r
a
m
.

W
i
t
h
 
m
i
n
o
r
 
c
h
a
n
g
e
s
 
t
h
e
 
p
r
o
g
r
a
m
 
s
h
o
u
l
d

r
u
n
 
o
n
 
a
n
y
 
c
o
m
p
u
t
e
r
 
w
i
t
h
 
a
 
F
O
R
T
R
A
N
 
I
V
 
c
o
m
p
i
l
e
r
.

I
n
 
c
o
m
p
u
t
e
r
s
 
w
i
t
h
 
a
 
s
i
n
g
l
e

w
o
r
d
 
l
e
n
g
t
h
 
o
f
 
3
6
 
b
i
t
s
 
o
r
 
m
o
r
e
,
 
s
i
n
g
l
e
 
p
r
e
c
i
s
i
o
n
 
i
s
 
p
r
o
b
a
b
l
y
 
s
u
f
f
i
c
i
e
n
t
.

A
l
t
h
o
u
g
h
 
t
h
e
 
p
r
o
g
r
a
m
 
h
a
s
 
b
e
e
n
 
w
o
r
k
i
n
g
 
s
a
t
i
s
f
a
c
t
o
r
i
l
y
 
f
o
r
 
a
l
l
 
d
a
t
a

a
n
a
l
y
z
e
d
 
s
o
 
f
a
r
,
 
n
o
 
c
l
a
i
m
 
i
s
 
m
a
d
e
 
t
h
a
t
 
i
t
 
i
s
 
f
r
e
e
 
o
f
 
e
r
r
o
r
 
a
n
d
 
n
o
 
w
a
r
r
a
n
t
y

i
s
 
g
i
v
e
n
 
a
s
 
t
o
 
t
h
e
 
a
c
c
u
r
a
c
y
 
a
n
d
 
f
u
n
c
t
i
o
n
i
n
g
 
o
f
 
t
h
e
 
p
r
o
g
r
a
m
.
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7
.

I
n
p
u
t
 
D
a
t
a

F
o
r
 
e
a
c
h
 
s
e
t
 
o
f
 
d
a
t
a
 
t
o
 
b
e
 
a
n
a
l
y
z
e
d
,
 
t
h
e
 
i
n
p
u
t
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.

T
i
t
l
e
 
c
a
r
d

b
.
.

P
a
r
a
m
e
t
e
r
 
c
a
r
d

c
.

D
a
t
a
 
m
a
t
r
i
x

d
.

S
e
l
e
c
t
i
o
n
 
c
a
r
d
s
 
(
o
p
t
i
o
n
a
l
)

e
.

S
t
a
r
t
i
n
g
 
p
o
i
n
t

(
o
p
t
i
o
n
a
l
)

f
.

N
e
w
 
d
a
t
a
 
o
r
 
a
 
S
T
O
P
 
c
a
r
d

T
h
e
 
f
u
n
c
t
i
o
n
 
a
n
d
 
s
e
t
u
p
 
o
f
 
e
a
c
h
 
o
f
 
t
h
e
 
a
b
o
v
e
 
q
u
a
n
t
i
t
i
e
s
 
a
r
e
 
d
e
s
c
r
i
b
e
d
 
i
n

g
e
n
e
r
a
l
 
t
e
r
m
s
 
b
e
l
o
w
.

I
l
l
u
s
t
r
a
t
i
v
e
 
e
x
a
m
p
l
e
s
 
a
r
e
 
g
i
v
e
n
 
i
n
 
A
p
p
e
n
d
i
x
 
B
.

a
.

T
i
t
l
e
 
C
a
r
d

W
h
a
t
e
v
e
r
 
a
p
p
e
a
r
s
 
o
n
 
t
h
i
s
 
c
a
r
d
 
w
i
l
l
 
a
p
p
e
a
r
 
o
n
 
t
h
e
 
f
i
r
s
t
 
p
a
g
e
 
o
f
 
t
h
e

p
r
i
n
t
e
d
 
o
u
t
p
u
t
.

A
l
l
 
8
0
 
c
o
l
u
m
n
s
 
o
f
 
t
h
e
 
c
a
r
d
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
t
o
 
t
h
e
 
u
s
e
r
.

b
.

P
a
r
a
m
e
t
e
r
 
C
a
r
d

A
l
l
 
q
u
a
n
t
i
t
i
e
s
 
o
n
 
t
h
i
s
 
c
a
r
d
,
 
e
x
c
e
p
t
 
f
o
r
 
t
h
e
 
l
o
g
i
c
a
l
 
i
n
d
i
c
a
t
o
r
s
,
 
m
u
s
t
 
b
e

p
u
n
c
h
e
d
 
a
s
 
i
n
t
e
g
e
r
s
 
r
i
g
h
t
 
a
d
j
u
s
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
f
i
e
l
d
.

c
o
l
s
.
 
1
-
5

c
o
l
s
.
 
6
-
1
0

c
o
l
s
.
 
1
1
-
1
5

c
o
l
s
.
 
1
6
-
2
0

c
o
l
s
.
 
2
1
-
2
5

c
o
l
.
 
3
1

n
u
m
b
e
r
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
s

N

o
r
d
e
r
 
o
f
 
d
a
t
a
 
m
a
t
r
i
x
 
(
 
p
o
 
)
,
 
b
e
f
o
r
e
 
s
e
l
e
c
t
i
o
n
 
o
f
 
v
a
r
i
a
b
l
e
s

l
o
w
e
r
 
b
o
u
n
d
 
f
o
r
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
a
c
t
o
r
s

u
p
p
e
r
 
b
o
u
n
d
 
f
o
r
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
a
c
t
o
r
s

k
u

m
a
x
i
m
u
m
 
n
u
m
b
e
r
 
o
f
 
i
t
e
r
a
t
i
o
n
s
 
a
l
l
o
w
e
d
 
f
o
r
 
e
a
c
h
 
n
u
m
b
e
r

o
f
 
f
a
c
t
o
r
s

k

l
o
g
i
c
a
l
 
v
a
r
i
a
b
l
e
 
w
h
i
c
h
 
d
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
s
e
l
e
c
t
i
o
n

o
f
 
v
a
r
i
a
b
l
e
s
 
f
r
o
m
 
t
h
e
 
d
a
t
a
 
m
a
t
r
i
x
 
i
s
 
d
e
s
i
r
e
d

c
o
l
.
 
3
1
 
=
 
T
,
 
i
f
 
s
e
l
e
c
t
i
o
n
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
s
 
w
a
n
t
e
d

c
o
l
.
 
3
1
 
=
 
F
,
 
i
f
 
n
o
 
s
e
l
e
c
t
i
o
n
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
s
 
w
a
n
t
e
d

1
3



c
o
l
.
 
3
2

c
o
l
.
 
4
1

c
o
l
.
 
1
.
2

c
o
l
.
 
4
3

-1
3
-

l
o
g
i
c
a
l
 
v
a
r
i
a
b
l
e
 
w
h
i
c
h
 
d
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
a
 
d
i
s
-

p
e
r
s
i
o
n
 
m
a
t
r
i
x
 
o
r
 
a
 
c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
 
i
s
 
t
o
 
b
e

a
n
a
l
y
z
e
d

c
o
l
.
 
3
2
 
=
 
T
,
 
i
f
 
a
 
d
i
s
p
e
r
s
i
o
n
 
m
a
t
r
i
x
 
i
s
 
t
o
 
b
e

a
n
a
l
y
z
e
d

c
o
l
.
 
3
2
 
=
 
F
,
 
i
f
 
a
 
c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
 
i
s
 
t
o
 
b
e

a
n
a
l
y
z
e
d

i
n
t
e
g
e
r
 
i
n
d
i
c
a
t
o
r
 
w
h
i
c
h
 
d
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
r
a
w
 
d
a
t
a
,

a
 
d
i
s
p
e
r
s
i
o
n
 
m
a
t
r
i
x
,

a
 
c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
 
o
r
 
a

c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
 
w
i
t
h
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
 
a
r
e

r
e
a
d
 
i
n
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
m
a
t
r
i
x
 
t
o
 
b
e
 
a
n
a
l
y
z
e
d

c
o
l
.
 
4
l
 
=
 
1
,
 
r
e
a
d
 
i
n
 
r
a
w
 
d
a
t
a

c
o
l
.
 
4
l
 
=
 
2
,
 
r
e
a
d
 
i
n
 
a
 
d
i
s
p
e
r
s
i
o
n
 
m
a
t
r
i
x

c
o
l
.
 
4
l
 
=
 
3

)
r
e
a
d
 
i
n
 
a
 
c
o
r
r
e
l
a
t
i
o
n
 
m
a
t
r
i
x

(
f
o
l
l
o
w
e
d
 
b
y
 
a
 
v
e
c
t
o
r
 
o
f
 
s
t
a
n
d
a
r
d

d
e
v
i
a
t
i
o
n
s
 
i
f
 
c
o
l
.
 
3
2
 
i
s
 
T
)

i
n
t
e
g
e
r
 
i
n
d
i
c
a
t
o
r
 
w
h
i
c
h
 
d
e
t
e
r
m
i
n
e
s
 
w
h
i
c
h
 
m
e
t
h
o
d

o
f
 
e
s
t
i
m
a
t
i
o
n
 
i
s
 
t
o
 
b
e
 
u
s
e
d

c
o
l
.
 
4
2

1
 
f
o
r
 
M
S

c
o
l
.
 
4
2

2
 
f
o
r
 
G
L
S

c
o
l
.
 
1
.
2
 
=
 
3
 
f
o
r
 
M
L

i
n
t
e
g
e
r
 
i
n
d
i
c
a
t
o
r
 
w
h
i
c
h
 
d
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
i
n
t
e
r
-

m
e
d
i
a
t
e
 
r
e
s
u
l
t
s
 
a
r
e
 
t
o
 
b
e
 
p
r
i
n
t
e
d

c
o
l
.
 
4
3
 
=
 
0
,
 
i
f
 
n
o
 
i
n
t
e
r
m
e
d
i
a
t
e
 
r
e
s
u
l
t
s
 
a
r
e
 
t
o
 
b
e

p
r
i
n
t
e
d

c
o
l
.
 
4
3
 
=
 
1
,
 
i
f
 
i
n
t
e
r
m
e
d
i
a
t
e
 
r
e
s
u
l
t
s
 
a
r
e
 
t
o
 
b
e

p
r
i
n
t
e
d
 
(
s
e
e
 
s
e
c
.
 
6
)

re



c
o
l
.
 
4
4

c
o
l
s
.
 
4
6
-
5
5

c
o
l
s
.
 
5
6
-
6
5

c
o
l
s
.
 
6
6
-
7
0

i
n
t
e
g
e
r
 
i
n
d
i
c
a
t
o
r
 
w
h
i
c
h
 
d
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
a

s
t
a
r
t
i
n
g
 
p
o
i
n
t
 
i
s
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e
 
p
r
o
g
r
a
m
 
o
r
 
i
s
 
t
o

b
e
 
s
u
p
p
l
i
e
d
 
b
y
 
t
h
e
 
u
s
e
r
 
(
s
e
e
 
s
e
c
s
.
 
5
 
a
n
d
 
6
)

c
o
l
.
 
4
4
 
=
 
0
 
,

i
f
 
a
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
,
 
i
s
 
d
e
f
i
n
e
d
 
b
y
 
t
h
e

p
r
o
g
r
a
m

c
o
l
.
 
4
4
 
=
 
1
 
,

i
f
 
a
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
 
i
s
 
r
e
a
d
 
i
n
 
a
s
 
d
a
t
a

c
o
n
v
e
r
g
e
n
c
e
 
c
r
i
t
e
r
i
o
n

E
(
s
e
e
 
s
e
c
.
 
5
)
.

F
o
r

r
e
a
s
o
n
a
b
l
e
 
r
e
s
u
l
t
s
 
u
s
e

E
 
<
 
.
0
0
5

.

E
E
 
'

i
f
 
a
l
l
 
e
l
e
m
e
n
t
s
 
o
f
 
t
h
e
 
c
o
r
r
e
c
t
i
o
n
 
v
e
c
t
o
r
 
a
r
e

l
e
s
s
 
t
h
a
n

EE
t
h
e
 
e
x
a
c
t
 
s
e
c
o
n
d
 
o
r
d
e
r
 
d
e
r
i
v
a
t
i
v
e
s

a
r
e
 
c
o
m
p
u
t
e
d
 
i
n
 
t
h
e
 
m
i
n
i
m
i
z
a
t
i
o
n
 
a
l
g
o
r
i
t
h
m
,
 
o
t
h
e
r
-

w
i
s
e
 
t
h
e
 
a
p
p
r
o
x
i
m
a
t
e
 
s
e
c
o
n
d
 
o
r
d
e
r
 
d
e
r
i
v
a
t
i
v
e
s
 
a
r
e

u
s
e
d
 
(
s
e
e
 
s
e
c
.
 
5
)
.

F
r
o
m
 
o
u
r
 
e
x
p
e
r
i
e
n
c
e

E
E

=
 
.
1

s
e
e
m
s
 
r
e
a
s
o
n
a
b
l
e
.

l
o
g
i
c
a
l
 
t
a
p
e
 
(
d
i
s
k
)
 
n
u
m
b
e
r
 
o
f
 
s
c
r
a
t
c
h
 
t
a
p
e
 
(
d
i
s
k
)

u
s
e
d
 
f
o
r
 
i
n
t
e
r
m
e
d
i
a
t
e
 
s
t
o
r
a
g
e

c
.

D
a
t
a
 
M
a
t
r
i
x

T
h
e
 
d
a
t
a
 
m
a
t
r
i
x
 
i
s
 
p
r
e
c
e
d
e
d
 
b
y
 
a
 
f
o
r
m
a
t
 
c
a
r
d
,
 
c
o
n
t
a
i
n
i
n
g
 
a
t
 
m
o
s
t
 
8
0

c
o
l
u
m
n
s
,
 
b
e
g
i
n
n
i
n
g
 
w
i
t
h
 
a
 
l
e
f
t
 
p
a
r
e
n
t
h
e
s
i
s
 
a
n
d
 
e
n
d
i
n
g
 
w
i
t
h
 
a
 
r
i
g
h
t
 
p
a
r
e
n
-

t
h
e
s
i
s
.

T
h
e
 
f
o
r
m
a
t
 
m
u
s
t
 
s
p
e
c
i
f
y
 
f
l
o
a
t
i
n
g
 
p
o
i
n
t
 
n
u
m
b
e
r
s
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
t
h
e

w
a
y
 
i
n
 
w
h
i
c
h
 
t
h
e
 
e
l
e
m
e
n
t
s
 
o
f
 
t
h
e
 
m
a
t
r
i
x
 
a
r
e
 
p
u
n
c
h
e
d
.

U
s
e
r
s
 
w
h
o
 
a
r
e
 
u
n
-

f
a
m
i
l
i
a
r
 
w
i
t
h
 
F
O
R
T
R
A
N
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
a
 
F
O
R
T
R
A
N
 
M
a
n
u
a
l
 
w
h
e
r
e
 
f
o
r
m
a
t
 
r
u
l
e
s

a
r
e
 
g
i
v
e
n
.



-
1
5
-

T
h
e
 
i
n
p
u
t
 
m
a
t
r
i
x
 
c
a
n
 
b
e
 
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

I
f
 
c
o
l
.
 
4
1
 
=
 
1
 
o
n
 
t
h
e
 
p
a
r
a
m
e
t
e
r
 
c
a
r
d
 
a
n

N
 
x
 
p

m
a
t
r
i
x
 
o
f
 
r
a
w
 
d
a
t
a
 
i
s

r
e
a
d
 
i
n
,
 
o
n
e
 
r
o
w
 
a
t
 
a
 
t
i
m
e
,
 
s
t
a
r
t
i
n
g
 
a
 
n
e
w
 
c
a
r
d
 
f
o
r
 
e
a
c
h
 
r
o
w
.

T
h
e
 
m
a
t
r
i
x

i
s
 
p
r
e
c
e
d
e
d
 
b
y
 
a
 
f
o
r
m
a
t
 
c
a
r
d
 
a
s
 
d
e
s
c
r
i
b
e
d
 
a
b
o
v
e
.

I
f
 
c
o
l
.
 
4
1
 
=
 
2
 
t
h
e
 
l
o
w
e
r
 
t
r
i
a
n
g
u
l
a
r
 
p
a
r
t
 
o
f
 
a
 
d
i
s
p
e
r
s
i
o
n
 
m
a
t
r
i
x
,

i
n
c
l
u
d
i
n
g
 
t
h
e
 
d
i
a
g
o
n
a
l
,
 
i
s
 
r
e
a
d
 
i
n
.

T
h
e
 
m
a
t
r
i
x
 
s
h
o
u
l
d
 
b
e
 
p
u
n
c
h
e
d
 
r
o
w
-
w
i
s
e

a
s
 
o
n
e
 
l
o
n
g
 
v
e
c
t
o
r
,
 
i
.
e
.
,
 
t
h
e
r
e
 
i
s
 
n
o
 
n
e
e
d
 
t
o
 
g
o
 
t
o
 
a
 
n
e
w
 
c
a
r
d
 
i
f
 
a
 
n
e
w
 
r
o
w

s
t
a
r
t
s
.

A
g
a
i
n
 
t
h
e
 
m
a
t
r
i
x
 
s
h
o
u
l
d
 
b
e
 
p
r
e
c
e
d
e
d
 
b
y
 
a
 
f
o
r
m
a
t
 
c
a
r
d
.

I
f
 
c
o
l
.
 
4
1
 
=
 
3
 
a
n
d
 
c
o
l
.
 
3
2
 
=
 
F
 
t
h
e
 
l
o
w
e
r
 
t
r
i
a
n
g
u
l
a
r
 
p
a
r
t
 
o
f
 
a
 
c
o
r
-

r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
d
i
a
g
o
n
a
l
,
 
i
s
 
r
e
a
d
 
i
n
.

T
h
e
 
m
a
t
r
i
x
 
s
h
o
u
l
d
 
b
e

p
u
n
c
h
e
d
 
r
o
w
-
w
i
s
e
 
a
s
 
o
n
e
 
l
o
n
g
 
v
e
c
t
o
r
,
 
a
n
d
 
s
h
o
u
l
d
 
b
e
 
p
r
e
c
e
d
e
d
 
b
y
 
a
 
f
o
r
m
a
t
 
c
a
r
d
.

I
f
 
c
o
l
.
 
4
1
 
=
 
3
 
a
n
d
 
c
o
l
.
 
5
2
.
 
T
 
t
h
e
 
l
o
w
e
r
 
t
r
i
a
n
g
u
l
a
r
 
p
a
r
t
 
o
f
 
a
 
c
o
r
-

r
e
l
a
t
i
o
n
 
m
a
t
r
i
x
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
d
i
a
g
o
n
a
l
,
 
i
s
 
r
e
a
d
 
i
n
.

T
h
e
 
m
a
t
r
i
x
 
s
h
o
u
l
d
 
b
e

p
u
n
c
h
e
d
 
r
o
w
-
w
i
s
e
 
a
s
 
o
n
e
 
l
o
n
g
 
v
e
c
t
o
r
,
 
a
n
d
 
s
h
o
u
l
d
 
b
e
 
p
r
e
c
e
d
e
d
 
b
y
 
a
 
f
o
r
m
a
t
 
c
a
r
d
.

T
h
i
s
 
m
a
t
r
i
x
 
i
s
 
t
h
e
n
 
f
o
l
l
o
w
e
d
 
b
y
 
a
 
f
o
r
m
a
t
 
c
a
r
d
 
a
n
d
 
a
 
r
o
w
-
v
e
c
t
o
r
 
o
f
 
s
t
a
n
d
a
r
d

d
e
v
i
a
t
i
o
n
s
.

d
.

S
e
l
e
c
t
i
o
n
 
C
a
r
d
s
 
(
o
p
t
i
o
n
a
l
)

O
m
i
t
 
i
f
 
c
o
l
u
m
n
 
3
1
 
o
f
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C PROGRAM UFABY3
IMPLICIT REAL*8(A-H,P-L),LOG1CAL*1(0)
INTEGER P,P2
REAL HEAC,HALT
COMMON/LIT/OS,OR
COMMON/MN/DF,DETIFO,P,K,KL,N,NT,IND,P2
DIMENSION FMT(101,S(28501,A(29501,HEAD(20),YY(30),E(465),Yi301
DATA HALT/4HSTOP/,FMT/24H(5X,I5,5X,10F11.3)
CALL ERRSET(208,256,-1,11

1 READ(5,1001HEAD
IF(HEAD(1)DEQ6HALT)CALL EXIT
READ(5,2001N,P,KL,KU,MAXIT IOS,OR,INDA,IND,10,1S,EPS,EPSE,NT
WRITE(6,300)HEAD,N,P,KL,KU,MAXIT,OS,OR,INDA,IND,10,IS,EPS,EPSE,NT
P2=(P*(P+11)/2
CALL REX(P,P2,N,S,A,INDA1
CALL PMSL(P,P,S,FMT,24HMATRIX TO BE ANALYZED ,1,671)

.

GU TO (4,2,2),IND
2 REWIND NT
MAITE(NT)(S(1),1=1,P2)

4 DO 5 I=KL,KU
K=I
DF=((041**2-(P+K11/2
IF(DF.LT.0)GO TO 10

_CALL NWTRAP(P,K, IN0,10,1S,S,EPS,EPSE,MAXIT,A,E,YY,Y,FO,DET1
CALL

5 CONTINUE
GO TO 1

10 WRITE(6,400)K
GO TO 1

100 FORMAT(20A4)
200 FORMAT(515,5X,2L1,BX,411,1X,2F10.0,15)
300 FORMATI1H1,20A4/ION=1,15/"OP=1,15/10KL=',15POKU=',15/10MAXIT=',

115POLOGICAL VARIABLES= ',2L1 /'OINTEGER VARIABLES= ',4I1 /'OEPS =',
2F10.7/10EPSE=',F1067/"OLOGICAL SCRATCH TAPE (DISK) NUMBER=',I31

400 FORMAT(1HO,'ERROR EXIT - DEGREES OF FREEDOM FOR ',I3,' FACTORS IS
1NEGATIVE')
END
SUBROUTINE REX(P,P2,N,S,E,IND)
IMPLICIT REAL*8(AH,P-Z),LOGICAL*1(01
INTEGER P,P2
COMMON/LIT/OS,OR
DIMENSION S(1),E(1),Y(100),X(100),FMT(101

C ******* DEFINE INPUT MATRIX (RAW DATA OR S DR R OR R AND ST.DEV.)
READ15,1001 FMT
GO TO (5,25,30),INC

C ******* COMPUTE S FROM RAW DATA
5 L=0
DO 10 I=1,P
X(I) =0.(50
DO 10 J=1,1
L=L+I
S(L)=0.D0

10 CONTINUE
DO 15 K=1,N
READ(5,FMT)(Y(J),J=1,P1
L=0
DO 15 I=1,P
X(I)= X(I) +Y(I)
DO 15 J=1,I
L=L+1
SILI=S(L)+Y(1)*Y(J)



15 CONTINUE
FN=100/N
L=0
DO 20 1=1,0
X(I)=X(I)*FN
DO 20 J=1,1
L=L+1
S(L)=S(L)*GN-X(I)*X(J)

20 CONTINUE
IF(OkIGO TO 50--

21 L=0
_ 00 _22 1-10) _

L=L+I
22 Y(I)=1.00/DSORT(S(L))

GO IQ 35
C ******* READ IN S

25 READ(5,FMT)(S(I),I=102)
AF(ogifict 70_50
GO TO 21

C ******* READ IN R
30 READOLFMTI(S(11,1=102)

IF(.NOT.ORIGO TO 50
C ***s*** READ IN STANDARD DEVIATIONS

READ(5A100)FMT
READ(51FMT)(Y(1),I=1,P)

351=0
DO 4011,f_
DO 40 J=1,I
L=L+1
S(L4=STL) *Y(1)*Y4J1

40 CONTINUE
50 IF(OS)CALL SELECT(P,P2,S,E)

100 FORMAT(10A8)
RETURN
END
SUBROUTINE SELECT(P,P2,S,E)
IMPLICIT REAL*8(A-M0-1),LOGICAL*1(01
INTEGER P02
DIMENSION S(1),E(110M(100)
00.5 1=102
E(I)=S(I)

5 CONTINUE
1

READ(5,100)P
READ(5,200)(MM(1),I=10)

3 P2=(P*(P+1))/2
L=0
DO 15 I=10
DO 15 J=1,I
LI=MM(I)
L=L+1
LJ=MM(J)
IF(LI.GT.LJ)GO TO 10
LI=LJ
LJ=MM(I)

10 1J=M1-1)*LI)/2+LJ
S(L)=E(IJ)

15 CONTINUE
100 FORMAT(15)
200 FORMAT(1615)

-



RETURN
END
SUBROUTINE FINOTIV,Y,A,E,SI
IMPLICIT REAL*8(AH,PZI,LOGICAL*1(01
INTEGER P,P2
COMMON/LIF/OS,OR
COMMON/MN/DF,DET,FO,P,K,KL,N,NT,IND,P2
DIMENSION VIlltEIII,FMT(101,YIIIpSIII,AIII
DATA BLANK /8H /

DATA FMT/24HI5X,I5,5X,10F11.31
GO TO (11201pIND

1 WRITE(6t100)K_
GO TO 6

2 WRITE(6g200IK
GO TO 4

3 WRITEI6g300)K--
4 REWIND NT
REAO(NT/ISII/g1=102/

6 CALL PMSifP,K,A,FMTp2WHUNROYATED FACTOR LOADINGS
WRITE(6,4001IVIII,I=11P
CALL VARMAX(P,KgA,V,S)
CALL PMSLIP,KgA,FMT,32HVARIMAXROTATED FACTOR
GO TO 125,5p51FIND

5 IF(K.NE.KLIGO TO 15
CO=N-16D0-126DO*P+500)/600
FM0=00D0
IFI.NOT6ORIGO TO 9
L=0
DO 8 I=1,P
L=L+I

0.7101

LOADINGS 098,01

FMO=FMO+DLOGISILI)
8 CONTINUE
9 FM0=CO*( FMODLOGIDETII/Ie5D0 *P*IP-1.D0)I
15 CHS0=IC0-2.00*K/3.001*F0

PROB=CHIPRIDF,CHSOI
RHOK=IFMOCHSQ/DFMFM0-1.D01
NF=DF
WRITEI6g500/NFpCHSQ,PROB,RHOK
L=P
D0. 22 I=1,P
MI=YIL/

DO 23 I=1,P
YIII=VIII
CONTINUE

22

23
25 V11) =BLANK

DO 28 I=2,P
VII1=Y(1-11 YIII

28 CONTINUE

21

WRITE(6,6001Y(1),VIIIpIlgYIIItV(I),1=2,P/
C *** COMPUTE RESIDUAL CORRELATIONS ( S LAMBDA*LAMBDA'

L=0
DO 35 I=1,P
I1=1I-11*K

DO 30 J=1,I
L=L+1
RHOK=0.D0
DO 29 M=1,K



L.

11=11 +M
JI=J1+1

29 RHOK=RHOK+A(11)*A1.111
EIL)=S(11-RHOX

30 CONTINUE
IFIEILI.LE.0.001E(11=1.00
VII)=1.00/0SORTIEIL)I

35 CONTINUE
L=0
DO 40 1=10
DO 40 J=1.1
1=L+1

40 EIL)=EILI*i(ll*VCJI
CALL PMSLIP.P.E.FMT.24HRESIDUAL CORRELATIONS ,1,6,1)

100 FORMATC1IUNWEIGHTED LEAST SQUARES SOLUTION FOR '.13.6 FACTORS')
200 FORMAWIGENERALIZED LEAST SQUARES SOLUTION FOR 6.130 FACTORS')
300 FORMATOIMAXIMUM LIKELIHOOD SOLUTION FOR '.130 FACTORS')
400 FORMATIIH0.10XOUNIQUE VARIANCES6/1H0,(10F11.3)1
500 FORMAT(1H0,IOX,'CHISQUARE WITH'.15, DEGREES OF FREEDOM IS'.

IF16.4//11X0PROBABILITV LEVEL IS 1.F6.3//11X.34HTUCKERIS RELIABILI
2TY COEFFICIENT= ,F6.3)

600 FORMAT(1H1,15X,'LATENT ROOTS',SX,'FIRST DIFFERENCES' // 10X.611
1016.4,11X.A8/(6X1115.01664.019411
RETURN
END
SUBROUTINE VARMAX(NT,NF,A,X,S)
ORTHOGONAL ROTATION BY KAISER'S VARIMAX METHOD
IMPLICIT REAL*8IA.440-21
DIMENSION All),X(11.S(11
At=NT
AF=NF
CK=DSORT12.00)*.500
L=0
11=0
DO 16 I=IgNT
I1=11+I

1
X111=1.00/0SORT(S1111-..X1I11
DO 16 J=IgNF
L=L+1
AILI =A(L1 *XI II

16 CONTINUE
NF1=NFI

22 DO 90 K1=IINFI
KII=KI+1

3 DO 90 K2=KII NF
AA=0.00
BB=0.00
CC=0.00

L
00=0.00
IKI=KI
IK2=K2
DO 40 1=1.NT
U=IAIIKII+AlIK21)*1AIIK1)-AIIK211
V=2.00*AlIKI)*AlIK2)
AA=AA+U
BB=BB+V
CC=CC+(U+V)*(U-V)
OD=00+U*V
IKI=IKI+NF

1



6

IK2=IK2+NF
40 CONTINUE

XNUM=2.00*(0D-AA*88/ATI
XOEN=CC-IAA**2-813**21/AT
ANUM=DAOS(XNUMI
ADEN=DABSMENI
IFIANUM-ADEN/47,46,52

46 IF(ANUM157,90,57
47 ATA=ANUM/ADEN

IF(ATA-.0011600175,49,49
49 AC0=1.00/0SQRTII.D0+ATA**2)

ASI=ATA*ACO
GO TO 59

52 ACOT=ADEN/ANUM
IFIACOT-.0011600181,54154

54 ASI=1.00/DSORT(1.00+ACOT**2)
ACO=ACOT*ASI
GO TO 59

57 ACO=CK
ASI=CK

59 ACO=DSORTI(1.00+ACO)*.5001
ASI=ASI/(2.00*ACOI
ACO=DSORT((1.00+AC0) *.500)
ASI=AS1/12.00*ACOI
[F0(0E14)64,64,68

64 XCO=ACO*CK
XSI=ASI*CK
ACO=XCO+XSI
ASI=XCO-XSI

68 CO=ACO
IFIXNUM172,72,69

69 SI=ASI
GO TO 84

72 SI=-ASI
GO TO 84

75 IF(XOEN176,79,79
76 CO =CK

SI=CK
GO TO 84

79 K=K-1
GO TO 90

81 AC0=0.00

7

ASI=1.00
GO TO 59

84 K=INF*(NF-III/2
IK1=KI
IK2=K2
DO 89 I=I,NT
AA=A(IK11
BB=AIIK2)
AlIK1)=AA*CO+BB*SI
AIIK21=-AA*SI+0B*C0
IK1=IKI+NF

89 IK2=IK2+NF
90 CONTINUE
92 IF(K)93,93,22
93 L=0

DO 95 I=1,NT
X(I)=1.00/X(I)



DO 95 J=1,NF
L=L+1
A(L)=A(L)*X(I)

95 CONTINUE
C ***** CHANGE SIGN OF COLUMNS 6HERE WARRANTED

DO 130 J=1,NF
AA=0000
IJ=J
DO 110 I=1,NT
BB=DABS(AIIJ1/
IFIBB.LE.AA/ GO TO 110
AA=BB
CC=AIIJ/
IJ =IJ +NF

110 CONTINUE
IFICC.GE.0.D0/G0 TO 130
IJ=J
DO 120 I=1,NT

120 IJ=IJ+NF
130 CONTINUE

RETURN
END
END
FUNCTION CHIPRIDF,CHS0/
IMPLICIT.REAL*B(AH,P-2),LOGICAL*1(0)
AS.5*DF
X=.5*CHSQ
'FIX .GT. 0.) GO TO 100
CHIPR =1.
GO TO 170

100 TERM=1.
sum=b.
COFN=A
IFII3.X/ 110,110,120

110 'HAJO 140,140,120
120 CON=1.

FACT=A
130 TEMP =SUM

SUM=SUM+TERM
CGFN= COFN +1.
TERM= TERM *X /COFN
IF(SUM TEMP) 160,160,130

140 CON=Oe
FACT=X

150 TEMP=SUM
SUM=SUM+TERM
COFN= COFN -1.
RATIO=COFN/X
TERM=TERM*RATIO
IFISUM TEMP) 160,16C,150

160 CHIPR=CON+DEXPIDLOGISUMIX+A*DLOGIX/DLG4MAIAWFACT
170 RETURN

END
END
SUBROUTINE NWTRAPIP,K, IND,10,ISpS,EPSpEPSE,MAXIT,A,EpYY,Y,F0,
1DET/
IMPLICIT REAL*8(AH,P-/),LOGICAL*1(0)
INTEGER P,P2



CO4MON/KERN/G(30),V(3)),V8(30) ,D2(30),S1(30),52(30),S?(30),
1EPSUIBNO,IMI30),OR,KP,m0RE,MAXTRY,P2,KP1
DIMENSION S(I),E(1),A(1),YY(1),Y(1)
IF(I6.EQ61)WPITE(61300)
MAXTkY=10
EPSU=.0500
MORE .()

KP=PK
KP1=KP+1
IF(EPS.LE00005000CGI)GO TO 1

EPS=.005
WRITE(6,100)

1 P2=IP*(P+11)/2
GO TO (4,2t2),IND

2 CALL ISMSL (P,S,S,Y,DET,050-12,IERR)
BND= ULOG(EPS)
IF(IERR.NE.0)CALL EXIT

C******GENERATE STARTING PSI
4 F0=1.1)10

GO TO (5,10,10),IND
5 CALL ISMSL (P,S,E1YODET,o5D-12,1ERP)

8ND=DSURTIEPS)
IF(IERK.E0e0)G0 TO 10
IF(IS.EQ.0)00 TO 7

3 READ15,5001IV(I),I=1,Pi
GO TO (15,12,12),IND

12 DO 13 I=1,P
13 )/(1)=200*OLOGIVII))

GO TO 15
7 L=0

DO 6 I=I,P
L=L+I
V(I)=.6*S(L)

6 CONTINUE
GO TO 15

10 IF(IS.EQ.1)GO TO 3
ET=1900K/12000*P1
L=0
DO 11 1=103
L=L+I
GO TO (8,9,9),IND

8 V(I)= DSQRT(FT /E(L))
GO TO 11

9 )/(1)=DLOGIFT/S(L))
11 CONTINUE
15 MOR=1

ITER =O
16 GALL FCTGRIPIK,S,A,E,YY,Y,FO,INDI

ITER=ITER+1
IF(1110EQ0)G0 TO 25
GO TO (20,22,2e1),ING

20 WRITE(6,200)ITER,0,(V(I),1=1,P)
GO TO 25

22 wRITE05,200/11EP,F0,(YY(I),I=10)
25 IF(ITERoLEMAXIT )G0 TO 26

WRITE(6,600)
CALL EXIT

25 IF (MOR.EQo0) GO TO 45
C******CUmPUTE NEv, PSI



CALL INCPSI(P,K,INC,A,E,S,YY,Y,EPSE,EPS)
GO TO 16

C******COMPUTE LAMtCA AT TI-E NINIMUM
45 L=0

GO TO (50,55,55),IND
50 DO 52 1=10

DO 51 J=1,I
L=L+1

51 E(L) =S(L)
52 EIL)=E(L)-YY(I)

L=1
GO TO 61

55 00 60 I=1,P
DO 60 J=1,I

EILf=YY(I)*YY(J)*S(L)
60 CONTINUE

L=-1
61 CALL HFWLIN(P,P2, L,K,E,Y,A,G ,VB,S1,S2,S3)
62 L=0 . _ _ - _ _ _

DO 65 I=1,P
DO 65 J=111(
L=L+1
GO TO (63,64,64),IND

63 AIL )=AIL )*DSORTIY(J))
GO TO 65

64 ACE )=YY(1)*AIL )*DSORT(1.00/Y(J)-1.D0)
65 CONTINUE

_GO TO (80,66,66),IN0
66 00' 75 1=1,P

YY(I)=YY(I)**2
5 75 CONTINUE.

80 RETURN
100 FORMAT(LHOg'SPECIFIED CONVERGENCE CRITERION TOO LARGE - EPS SET E

1QUAL TO .005 ( SEE WRITE-UP)')
0OR4AT(1F101'ITER=',I4,5X0F= 1015.7/15XOPSI= 1,7D15.71-

1121X,7015.711
300 FORMAT(IHWINTERMEDIATE RESULTS'/1
500 FORMAT15D15.71
600 FORMAT('OMAXIMUM NUMBER OF ITERATIONS EXCEEDED')

END
SUBROUTINE FCTGRlPIK,S,AIE,YY,Y,FOIINDI
IMPLICIT REAL*81A-H,P-Z),LOGICAL*I(01
INTEGER P,P2
CO-11-MLIN/KERN/G(301,V1301,VB(30) ,D21301,S113GI,S21301,S3(3011
1EPSU,BNDIIM(30),MORIKPIMORE,MAXTRY,P2,KP1
DIMENSION S(11,A(1),YY(1),Y1111E(11
1TRY=0

C * * * * * *CHOOSE'METHOD OF ESTIMATION(I.E.ULS,GLS.OR,ML)
2 GO TO (1,30,30),IND

C******DEFINE(S-PSI**2),STORED IN E
1 DO 5 1=102

E(I)=S(I)
5 CONTINUE

L=0
DO 10 I=1,P
YY(I)=V(I)**2
L=L+I
E(L)=E1L1-YY111



1G CONTINUE
C******COMPUTE ROOTS AND VECTORS OF (S-PSI**21

L=P
IF(MORE.EQ.0)L=KP
CALL HFWLIN ,E,Y,A,G ,D2,S1,S2,S3)
F=0.00
DO 15 I=1,KP
F=F+Y(I)**2

15 CONTINUE
F=F* .5D0
JJ=0
DO 25 1=10)
SUM=0.00
D0_20 J=1.KP
JJ=JJ+1
SUM=SOM+Y(J)*A(JJ)**2

20 CONTINUE
G(I)=-2.D0 *V(II*SUM
JJ=JJ+MORE

_2_5_
-

GO TO 65
C******OEFINE (PSI *S * * -1 *PSII, STORED IN E

30 L=0
DO 35 I=1,P
YY(I)=DSORT(DEXP(V(I)))
DO 35 J=10
L=L+1
E(L)=YY(I)*YY(J)*S(L)

35 CONTINUE
C * * * ** *COMPUTE ROOTS AND VECTORS OF (PSI*S**-1*PSI)

L=P
IF(MORE.EQ.0)L=KP
CALL HFWLIN (P,P2,1,L,E,Y,A,G 02,S1,S2,S3)
F=0.00
GO TO (85,36,45),INO

36 DO 40 I=1,KP
F=F+(Y(I)-1.D0)**2
02(I)=Y(I)**2-Y(I)

40 CONTINUE
F=F*.500
GO TO 55

45 DO 50 I=1,KP
F=E+1.00/Y(I)+OLOG(Y(I))
02(1)=1.00-1.D0 /Y(1)

50 CONTINUE
F=F-KP

C******CCMPUTE FIRST ORCER_DERIVATIVES
55 JJ=0

DO 60 1=10
SUM=0.00
DO 58 J=1,KP
JJ=JJ+1
SUM=SUM+D2(J)*A(JJ)**2

53 CONTINUE
G(I)=SUM
JJ=JJ+MORE

6; CONTINUE
65 IF(FO-F.LT.O.D0) GO TG 72

FO=F



DO 66 I=1,P
VB(I)=VIII

66 CONTINUE
RETURN

72 ITRY=ITRY+1
IF(ITRY.LE.MAXTRY/G0 TO 73
ITER=ITER-1
WRITEI6,1001ITER,F,I,F0,MAXTRY
CALL EXIT

73 DO 75 I=1,P
VII)=IV(I)+VB(I)1 *.5D0

75 CONTINUE
GO TO 2

85 CALL EXIT
100 FORMATP0F(I,I30) ="015o7," IS GREATER THAN F(III30)=',D15.70 E

1VEN AFTER',I40 SUCCESSIVE HALVINGS OF THE INTERVAL'/ 'OINCREASING
2 MAXTRY IN SUBROUTINE NNTRAP MIGHT SOLVE THE PROBLEM')
END
SUBROUTINE INCPSIIP,K,IND,A,E,S,YY,Y,EPSE,EPSI
IMPLICIT REAL*81AH,P-2),LOGICAL*1(0)
INTEGER P,P2
COMMON/KERN/G(30),V(301,V0(30) 02130,51130/,S2130),S3(30),

___1EPSU,BND,IM(30),MOR,KP,MORE,MAXTRY,P2,KP1
DIMENSION

C ******* COMPUTE EXACT SECOND ORDER DERIVATIVES
KPP=KP
IFIMORE.E0o0/G0 TO 80
KPP=P
00 1 1=102

0

1 Ern=6,11b0 CA3
GO TO (11,5,11),IND

C ******* COMPUTE EXACT SECOND ORDER DERIVATIVES
5 DO 10.1=1,P

LL=I
S2(I)=DSORT(YII11
DO 10 J =1,P
A(LL)=AILL)*52(I)
LL=LL+P

10 CONTINUE
11 DO 20 M=1,KP

T1=Y(M)
T2= .5D0 *T1
GO TO (13,12,12),INO

12 TI=T1 2.D0
13 DO 14 N=KP1,P

S3(N)=ITI+Y(N))/(YIM) YIN,/
14 CONTINUE

L=0
LL=M
DO 20 I =1,P

LJ=M
I1=II-1I*P
DO 18J=1,I
J1=(J-1) *P
L=L+1
SUM=0.00
00 15 N=KR1,P
IN=N+I1
JN=N+JI



SW-1=SUm+S3(NIA(INI4'AIJNI
15 COPJINUE

GC TO (17,23,16),IND
1J EILI=tIL/+AILL/*A(LJI*SUM

GO TO 24
17 E(L)=EILI+A(LLI*AILJI*SLPA

GO TO 24
23 EILI=EM+AILLI*A(LJ) *(SUM+YY(II*YY(J14'5(L)1
24 LJ=LJ+P
18 CONTINUE

GO TO (22,21,19I,IN0
22 E(L)=EILI+A(LL)x*24qYY(1) T21

GO TO 21
19 EILI=EILI+AILLI4'*2
21 LL=LL+P
20 CONTINUE

L=0
DO 27 1=10

27 S3(II=GIII
GO TO (25,35,40),IND

25 DO 30 I=1,P
DO 30 J=1,I
L=L+1

26 EILI=EILI*4000
30 CONTINUE

GO TO 50
35 DO 38 I=1,13

L=L+I
38 EILI=tAL/tGII,

GO TO 50
40 DO 45 1=1,P

L=L+I
45 E(L)=EILIGII/
50 L=0

IHM=0
DO 75 1=1,P
L=L+I
IFIEIL/eGT.EP5U IGO TO 75
IHM=IHM+1
S1IIHMI=EILI
S2IIHMI=GIII
IMIIHMI=I
EILI=1.00
11=1-1
IFII1oEL/c01G0 TO 73
DO 72 J=1,I1
JN=L J

72 LIJNI=OoDe
73 JN=L

11=P-1
DO 74 J=I,Ii
JN=JN+J

74 EIJNI=00D0
75 CONTINUE

CALL SOLVEIP,EIG,050-12,1EkR/
IFIMORE0EW,01 GO Ti) 95
IF(IERR.E000)qJ TO 101
DO 76 1=1,P

76 G(1)=S3(11



C ******* CCMPUTE EXPECTEC SECCNL3 ORDEk UE.RIVATIVES
80 L=0

DO 92 I=1,P
I1 =(I -1) *KPP

CO 92 J=1,I
J1=(J-1)*KPP
SUM=0.00
DO 90 M=1,KP
IN=M+11
JN=M+J1
SUM=SUM+A(INI*AUNI

90 CONTINUE
L=L+1
E(L)=SUM**2

92 CONTINUE
GO TO (93,50,50),IND

93 L=0
DO 94 I=1,P
00 94 J=1,I
L=L+1
E(L)=E(L)* V(I)* V(J)*4.00

94 CONTINUE
GO TO 50

95 IF(IERR0EQ.0)G0 TO 101
WRITE(61500)
CALL EXIT

101 IF(IHM.EQ.0)GU TO 97
DO 102 I=1,IHM
L=IM(I)
'G(L1=0.D0
IF(S1(1).1To1eD-10)G0 TO 102
G(L)=S21II/S1(I)

102 CONTINUE
87 DO 97 1=1,13

V(I)=V8(I)GI I)
97 CONTINUE

DO 98 I=1,P
IF(VII).GT.BND )GO TO 96
V(I)=BND
GO TO 98

96 IF(DABS(G(I)).LT.EPSEIGO TO 98
MORE =O
RETURN

98 CONTINUE
C * * * ** *TEST FOR CONVERGENCE

DO 105 I=1,P
IF(V(I).LE.8N0 1GL TO 105
IF(DABS(G(I)).GT.EPSIGO TO 106

105 CONTINUE
MOR =O
RETURN

106 MORE=K
RETURN

509 FORmAT(10EXPECTED SECOND ORDER DERIVATIVES MATRIX IS NOT POSITIVE
10EFINITE4/: THIS SHOULD NEVER HAPPEN CHECK YOUR INPUT DATA')
END
SUBROUTINE ISVSL(N,A,B,Y,C,EPS,IERRI

C ***** INVERT SYMMETRIC MATRIX STORED LINEARLY
ORDER OF MATRIX



C A. MATRIX TO dE INVERTED,STORED LINEARLY,MUST BE GRAMIAN
A INVERSE,STORED AS A VECTOR
INTERNAL DUMMY AFRAY,MUST BE DIMENSIONED IN CALLING PROGRAM BY N

C 0 DETERMINANT(A)
C EPS IF ANY PIVOTAL ELEMENT IS LESS THAN EPS,A IS CONSIDERED SINGULAR
C AND CONTROL IS TRANSFERRED TO THE CALLING PROGRAM WITH IERR=1
C IERR =0 IMPLIES A IS NON-SINGULAR
C *=******************

IMPLICIT REAL*8(A-H,P-ZI,LUGICAL*1(01
DIMENSION A(1),B(1),Y(1)
IERR=0_
NN=CN*(N+11) /2
DO 5 I=1,NN

5 8(1)=A(11
0=1.00
IF(N.E0.1) GO TO 260
DO 240 L=1,N
F=B(1)
IF(F.LT.EPS1 GO TO 700
D=D*F
F=1.DO/F
NA=1
DO 210 I=1,N
NA=NA+I-1

210 Y(I)=B(NA)
NA =0

NB=1
DO 220 I=2,N
NB=NB+1
H=Y(I)*F
DO 220 J=2,I
NB=NB+1
NA=NA+1

220 BINA)=B(NB1-Y(J)*H
DO 230 J=2,N
NA=NA+1

230 BINA1=-Y(J)*F
,1 240 B(NN)=-F

DO 250 I=1,NN
250 B(I)=-B(I)

__RETURN_
260 L=1

F=B(1)
IF(F.LT.EPS) GO TO 700
B(1)=1.00/F
D=F
RETURN

700 WRITE (6,1) L,F,D
IERR=1

.RETURN
1 FORMAT(10MATRIX IS NOT POSITIVE DEFINITE1,15,2015.71
SUBROUTINE SOLVE(N,A,x,ERR,IND)
IMPLICIT REAL*B(A-H,0-11
DIMENSION A(1),X(11
IND =O
IF(N.EQ.1)60 TO 4
DO 2 J=2,N
J1=J-1
J0=11+01*(11-111/2



IFIA(JD)01-T0ERKIGO TO 5
Y=1.00/AIJD)
X(J1)=XIJ1)*Y
DO 2 K=JpN
KJ=J14-(1(*(K-1))/2
T=AIKJI*Y
DO 1 L=KpAI
JJ=(L*(L-1))/2
LK=K+JJ
LJ=J1+JJ

1 A(LK)=AILKI-T*A(LJ)
X(K)=X(K)-AIKJI*X1J11

2 A(KJ)=T
IF(A(KJ+1).LT.ERR)G0 TO 5
X(N)=X(NI/AILKI
KJ=N+1
DO 3 J=2,N
KL=KJ
JJ=KL.-J
J1=J-1
DO 3 K=IpJ1
KL=KL-1
JD=JJ4-(KL*(KL-111/2

3 XUJJ)=X(JJ)..-X(KLI*A(JD)
RETURN

4 X(1)=XI1)/AI1)
RETURN

5 IND=I
RETURN
END
SUBROUTINE HFWLIN(N,NT qMpLV,AIEIBID1,021511S2153)

C FOR A GIVEN SYMMETRIC MATRIX A THIS SUBROUTINE USES HnUSEHOLDER'S
METHOD TO REDUCE THE MATRIX TO CODIAGONAL FORM, THE QR ALGORITHM
TO COMPUTE ALL EIGENVALUES AND WILKINSON'S METHOD TO CALCULATE
EIGENVECTORS CORRESPONDING TO A SPECIFIED NUMBER OF THE LARGEST

C OR SMALLEST EIGENVALUES.--
C ***** N = THE ORDER OF THE INPUT MATRIX
C * * * ** NT = N*(N+1)/2
C ***** M = 1(-1) MEANS THE EIGENVALUES ARE TO BE IN UESCENDINGIASEENDINGI
C ***** ORDER
C ***** LV = THE NUMBER OF EIGENVECTORS WANTED
C ***** A = THE GIVEN KATkiX,STORED AS A VECTOR,READING ROW-WISE AND NOT
C ***** INCLUDING THE UPPER TRIANGULAR PART.SHUULD BE DIMENSIONED IN THE
C ***** CALLING PROGRAM BY AT LEAST NT.A WILL BE DESTROYED_UPON RETURN
C ***** TO THE CALLING PROGRAM
C ***** E = THE VECTOR OF EIGENVALUESISHOULO BE DIMENSIONED IN THE CALLING
C ***** PROGRAM BY AT LEAST N.
C ***** B = THE MATRIX OF EIGENVECTORS,STORED AS A VEETORIREADING ROW-WISE.
C ***** SHOULD BE DIMENSIONED IN THE CALLING PROGRAM BY AT LEAST N*LV.
C ***** THE EIGENVECTORS ARE NORMALIZED SO THAT B'B =I
C ***** 0102,51,S21S3 ARE USED INTERNALLY AND SHOULD BE DIMENSIONED IN THE
C ***** CALLING PROGRAM BY AT LEAST N.

IMPLICIT REAL*8(A-H,0 -21
DIMENSION A(1),E(1),B(1),D1(1)02(1),S1(1),S2(1),S3(1)
IFIN0EQ.1)G0 TO 250
VX=1.04-25
IFIMoGTE) VX=-VX
CALL TRID1 ( N,A,01,D2,51152)
URM=CoDO



DO 210 1=1,N
S1(I)=01(I)
S2(1)=D2(1)**2

210 ORM=OMAX1(ORM,DABS(S1(1))+52(I))
ORM=ORM+1.00
CALL QRB ( N,E,S1,S2,ORM,1.0-24)
DO 216 I=1,N
VW=VX
DO 214 J=I,N
IF(E(J)0LE.VW.AND0MGT00.0R0E(J).GE.Vw.ANDoM.LT.0) GO TO 214
VW=E(J)
L=J

214 CONTINUE
E(L)=E(I)

216 E(1)=VW
IF(LV.EQ.0) RETURN
DO 240 I=1,Lv
EV=E(I)
CALL EIGVEC (NINTIA,D1,02,EV,S1,52,S3)
L=I
DO 240 J=10
B(L)=S1(J)

240 L=L+LV
RETURN

250 E(1)=A(1)
8(1)=1,0)0
RETURN
END
SUBROUTINE ORB ( N,G,A,SQ,ORM,EPS)

C COMP...1.11963,6199-101e
C FRANCIS, J.G.F. THE QR TRANSFORMATIONPART
C MATRIX BY THE QR METHOD. comm. Acm,1965,8,2177218.
C BUSINGER, PoA. ALGORITHM 253EIGENVALUES OF A REAL SYMMETRIC
C N ORDER OF MATRIX
C G VECTOR OfEIGENVALUES
C A PRINCIPAL DIAGONAL
C BQ SQUARED SUBDIAGONAL
C ORM MATRIX NORM /COMPUTED IN TRIDI/
C EPS RELATIVE MACHINE PRECISION

EPSQ=EPS*ORM
_DIMENSION A(1),130(I),G(1)
IMPLICIT REAL*8(AH2OL)
UM=0.D0

L M=N
200 IF(MoE04,0) RETURN

M1=M-1
I=M1
K=M1
BQ(1)=0.D0
IF(BWK+110GT.EPSQ) GO TO 210
G(M) =A(M)
UM=00D0
M=K
GO TO 200

210 1=1-1
IF(B0(I+1).LE.EPSQ) GU TO 211
K= I

GO TO 210
211 IF(K.NE.M1) GO 171 22U



TREAT 2)(2 BLOCK SEPARATELY
UM=A(M1)*A(M)--BOM1.1)
SQI=A(M1)+A(M)
VW=lA(MI)A(M))**2+4000#1iWM141)
SQ2=DSORT(VW)
VW=SQl+SO2
IF(SQ1eLT.0.00)VW=SQ1-502
AMBDA=o5D0 *VW
G(H1)=AMBDA
GIMI=UM/AMBDA
UM =00D0
M=M-2
GO TO 200

220 AMBDA=0.00
VA=DABS(A(M)UM)
VB=.500*DABS(A(M))
IF(VA.LT.VB) AMBDA=A(M)+0500*DSORT(BO(M1+1))
UM=A(M)
501=0.00
SQ2 =0. D0
U=0.00
DO 240 I=K,M1

C SHORTCUT SINGLE (JR ITERATION
GAMMA=A(I)AMBDAO
IF(SQ1.E0.1.00)G0 TO 221
PQ=GAMMA#4,2/(1.00SQ1)
GO TO 222

221 P0=(1.00-5Q2)*BA(I)
222 T=PQ+BO(I+1)

BO(I)=SQl*T
SQ2=SQ1
SQ1=BO(I+1)/T
U=SQ1*(GAMMA+A(I+1)..-AMBDA)

240 AlI)=GAMMA+U+AMBDA
GAMMA=A(M)AMBDAU
TF(SQ1.E0.1.00) GO TO 241
VW=GAMMA#4,2/(1.00-501)
GO TO 242

241 VW=I1.00SQ2)*B0(M1+1)
242 B0(M1+1)=SQ1*VW

A(M)= GAMMA +AMBDA
GO TO 200
END
SUBROUTINE EIGVEC(LPILPT,R,A,BtEIVIPtO)

C WILKINSON, J.H. THE CALCULATION OF EIGENVECTORS OF CODIAGONAL
C MATRICES. COMP.J.,1958,1,9096.
C MATULA, D.W. SHARE PROGRAM SUBMITTAL, 1962 F2 BCHOW.

IMPLICIT REAL*8(AH,0Z)
DIMENSION R(1),A(1)03(1),V(1),P(1),01) .

C SET UP SIMULTANEOUS EQUATIONS FOR EIGEN VECTOR WITH EIGEN VALUE E
X=A(1)E
Y=B(2)
LP1=LP-1
DO 10 I=1,LP1
IF(DABS(X) DABS(B(14-1))) 4,6,B

4 P(I)=B(I+1)
Q(I)=A(I.1)E
V(I)=B(I.2)
Z=X/P(I)

BCHOW186
BCHOW187
BCHOW188
8CHOWI89
BCH04190
BCHOW191

BCHOW193
BCHOW1q4
BCHOW195
BCHOWI96



X=Z*0(I1+Y BC-1(14197

IF(LR1-115,10,5 BCHOW1-i9

5 Y=L*V(I) BCHD,419

GO TO 10 BCHOw200
6 IF(X18,7,8 BCHOw201

7 X=1.0D-10
E PII1=X BCHOw203

QII1=Y BCHOW204

V(I1=0.00
X=A(I+1)IB(I+1)/x4Y+E1 BCHOW236

Y=B(I+2) BCHOW207

10 CONTINUE BCHOw208

C SOLVE SIMULTANEOUS EMATIONS FOR EIGEN VECTOR OF TRIDIAGONAL MATRIX 8CHOw209
20 IF(X) 21,25,21 BCHOw210

21 VILP1=1.00 /X
22 I=LPI BCHOW212

V(11=11.00-0(I)*VILP11/P1I1
X=V1LP1**2+V(I)**2 BCHOW214

25 1=1-1 BCHOW215

1E111 26,30,26 BCHOW21S
26 V(1)=(1.D0-0)(1) *V(1+11+V1 1)*V(1+2)///R(I)

X=X+V(I1**2 8CHOW219
GO TO 25 8CHOW219

28 V(LP)=1.0010
GO TO 22 BCHOw221

30 X=DSORTIX1
DO 31 1=1,LP BCHOW223

31 V(11=V(11/X BCHOW224
C TRANSFORM EIGEN VECTOR TO SOLUTION OF ORIGINAL 'MATRIX BCHOW225

IF(LP.E0.2)RETURN
K=LP BCHOW227

J=LPT-1
DO 44 N=3,LP
J=JK
K=K-1
L=J
Y =0. D0

DO 35 I=K,LP
Y=Y+V(I1*R(L)

35 L=L+I
L=J
DO 40 I=K,LP
VIII=V1I1Y*R(L)

40 L=L+I
44 CONTINUE

RETURN
END

SUBROUTINE TRIDII LP,P,A,B,W,Q)
C WILKINSON,J.H. HOUSEHOLDER'S METHOD FOR THE SOLUTION OF THE
C ALGEBRAIC EIGENPRCBLEM. COmP.J.,1960,3,23-27.
C MATULA, D.W. SHARE P;OGKAM SU3MITTAL, 1962 F2 8CH0w0
C TRIDIAGONALIZATION SUBROUTINE DWM 1517UB RCHOw033
C ***** LP = ORDER OF THE INPUT MATRIX
C ***** F = INPUT MATRIX,RETURNS WITH MODIFIED w MATRICES
C **4#* A = NEW DIAGONAL
C ***** B = NE v, FIRST OFF DIAGONAL
C ***,4s* w,O = INTE'NAL Al!--IYS,AUST OF DIMENSIONED IN THE CALLING PRLIGRAr:

BCHOW232

BCHOw235

BCHOW240

C ***** BY AT LEAST L0
IMPLICIT REAL*BCAH,0 zi



DIMENSION R111,4111,8(1),(1),W(1)
LP1=LP-1
B(I)=000
1E1LP-2)99165,15

15 KL=0
DO 51 K=211-P1
KL=KL+K
KJ=K+1
KI=K-1

C CALCULATE AND STORE MODIFIED COLUMN MATRIX W BCHOW056
SUM =0. D0
L=KL
DO 20 J=K,LP
SUM=SUM+R(L)**2
L=L+J

20 CONTINUE
S=DSQRT(SUM)
B1K)=DSIGN1S,-R1KL11
IF1SUM.LE.1.0-141 GO TO 51
S=1.00/S
W(K)=DSDRT1DABSIR(KL1)*S+1.001
X=DSIGN1S/W(K),R(KL) )
RIKL1=W1K1
JJ=KL+K
DO 30 I=KJ,LP BCHOW066
W(I)= X *R(JJ) BCHOW068
R(JJ)=WII)
JJ=JJ+I

C CALCULATE NEW R MATRIX WITH ROW K-1 NOW HAVING ZEROS OFF 2ND DIAGONALBCHOW070
30 CONTINUE

L=KL
DO 35 J=K,LP BCHOW071
JJ=J+I EICHOW072
01.11=0.00
DO 33 I=K,J BCHOW075
L=L+I
CUJI=01.11+RILI*W1I1

33 CONTINUE
L1=L
L=L+KI
IF1JJ-LIR134,34,36 BCHOW078

34 DO 35 I=JJ,LP BCH0i4079
LI=L1+1-1
00)=Q(J1+R(L1)*W(I)

35 CONTINUE
36 X=0.00

DO 40 J=K,LP
40 X=X+W(J)*Q1J1

X=X*4,500
DO 45 I=K,LP

45 QIII=X*W111-0(1)
LL=KL-K1
DO 50 I=KILP
LL=LL+I
L=LL
DO 50 J=I,LP
R(L)=R111+0(I)*W(J)+UOI*W111
L=L+J

50 CONTINUE

BCHOW039
BCHOW040

BCHOW065

BCHOW083
BCHOW084

BCHOW086
BCHOw087

BCHOW030

8CHOW09e



51 CONTINUE
C SLR) OUTPUT

65 1 =0
DC 60 I=1,LP
L=L+I
A(L)=R(L)

60 CONTINUE
LPP=L-1
B(LP)=R(LPP)

99 RETURN

BCHOW095

BCHOW097

BCHOW099

END BCHOW104
SUBROUTINE PMSL(N,K,A,FM1,TEXT,LC,LT,IND1

C ***** PRINT MATRIX STORED LINEARLY
C NO< ORDER OF MATRIX,I.E. A(NXK)
C A MATRIX TO BE PRINTED
C FMT VARIABLE FORMAT WITH WHICH A IS PRINTED,SPECIFIED IN THE CALLING
C PROGRAM THROUGH DATA CARD OR THE LIKE
C TEXT HOLLERITH TITLE OF MATRIX,NUMBER OF CHARACTERS OTI THIS TITLE

C SHOULD BE A MULTIPLE OF 4
C LC CARRIAGE CONTROL DIGIT (I.E. Lc=). IMPLIES NEW PAGE,LC =O IMPLIES

DOUBLE SPACE ETC)
C LT NUMBER. OF WORDS IN TEXT,I.E. NUMBER OF CHARACTERS IN TEXT
C DIVIDED BY 4,NOT TO BE EXCEEDED BY 20 (SEE DIMENSION)
C IND =0 IMPLIES PRINT FULL MATRIX
C OTHERWISE PRINT SYMMETRIC MATRIX,I.E. ONLY LOWER TRIANCULAI! PART
C ********************************

IMPLICIT REAL*8(A-14,PZ)
REAL TEXT,FMT
DIMENSION Alli,TEXTL20),FMT(11
L

LL=1
1 WRITE(6,11)LC,(TEXTIIIII=1,LTI

L=MINO(L0+9,K)
WRITE(6,12)(1,1=LO,L)
IF(INO.EQ,,O)G0 TO 2
LL =LO

2 DO 4 I=LL,N
IF(IND.EQ.0)GO TO 3
LCX=II*(1-11)/2
LOW=LCX+LO
LR= LCX +MINQ(1,L)
GO TO 4

3 LCX= (1 -1) *K
LOW=LCX+LO
LR=LCX+L

4 WRITE(6,FMT1I,(A(J),J=LOW,LR)
IF(L.EQ.K)RETURN
LO =LO+10
LC=0
GO TO 1

11 FURMAT(I1,10X,20A4)
12 FORMAT(1H0,10X,10111)

4'
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HARMAN'S 24 PSYCHOLOGICAL
145 24 4 5 30

(16F5.0)
1. .318

.234 268
578 05.27
.099 .311
484 1.

321 .327
292 236
.175 .248
242 124
.274 .289
.250 208

1. 403 317
.327 622 1.

6619_ 1. .326
203 246 .285
.314 145 .140
.344 .309 345
i5i .260 .172
.154 .240 .173
.314 .119 .281
.362 .278 .194
.317 .350 .349

.251 .226 6274 .274 .190

.297 .339 .398 .435 .451

.167 1. .369 .306 .165
-.232 .348 .173 .357 .331
r.160 .304 .193 279 .243
.335 .435 .431 .405 .501
.509 .451 .503 1. .282
358 .304 .165 .262 .326
HARMAN'S 24 PSYCHOLOGICAL

145 24 4 5 30

r

(16F5.0)
1. .318 1. .403 .317

.234 .268 .327 622 1.

.578 .527 .619 1. .326

.099 .311 .203 .246 .285
484 1. .314 .145 .140
.321 327 344 .309 .345
.292 .236 .252 .260 .172
.175 .248 .154 .240 .173
242 .124 .314 .119 .281
.274 .289 .362 .278 .194
.250 .208 .317 350 .349
251 .226 .274 .274 .190
.297 .339 .398 .435 .451

A .167 1 .369 0306 .165
.232 .348 173 .357 .331
.160 .304 193 .279 .243
.335 .435 .431 .405 .501

L
.509 .451 .503 1. .282
.358 .304 .165 .262 .326

3
HARMAN'S 13 PSYCHOLOGICAL

2 L

145 24 4 4 30

116F5.0/
1. .318 1. .403 .317

234 .268 .327 .622 1.

578 527 .619 1. .326

..099 .311 .203 .246 .285

.484 1. .314 .145 .140
321 327 .344 .309 .345

.292..236 .252 .260 .172

.175 .248 .154 .240 .173
242 124 314 .119 .281
.274 .289 .362 .278 .194
.250 .208 .317 .350 .349
251 226 274 .274 .190
.297 .339 .398 .435 .451
.167 1. .369 .306 .165

TESTS ML
FF 3310 0005 .1 4

1. .468 .230 .305 1. .321 .285 .247 .227 1. .335

304 .157 .223 .335 .656 .722 1. .332 .157 .382 .391

195 .184 0325 .723 .714 .685 .532 1. .116 .057-.075

.170 1. .308 .150 .091 .110 .344 .353 .232 .300 .280
6160 .215 .095 .181 .271 .113 .585 .428 1. .489 .239
6395 .280 408 535 512 1. 125 .103 .177 .066 .280

.350 .131 .195 1. .238 .131 .065 .127 .229 .251 .172

.139 .370 1. .414 .272 .263 0322 .187 .291 .180 .296

.412 .325 1. .176 .005 .177 187 .208 .273 .228 .255

.341 .345 .324 1. .368 .255 .211 .251 .263 .167 .159

.323 .201 .334 .344 .448 le .270 .112 .312 .137 .190

.290 .110 .263 .206 .192 .258 .324 .358 1. .365 .292

.427 .446 .173 .202 .246 .241 .302 .272 .388 .262 .301

.349 .318 .263 .314 .362 .266 .405 .399 .355 .425 .183

.413 1. .413 .232 .250 .380 .441 .386 .396 .357 .483

.246 .283 .273 .317 .342 .463 .374 1. .474 .348 .383

.504 .262 .251 .350 .382 .242 .256 .360 .287 .272 .303

.211 .203 .248 .420 .433 .437 .388 .424 .531 .412 .414

.405 .374 .366 .448 .375 .434 1.

TESTS ULS
FF 3100 .0005 .1 4

1. .468 .230 .305 1. .321 .285 .247 .227 1. .335
.304 .157 .223 .335 .656 .722 1. .332 .157 .382 .391
.195 .184 .325 .723 .714 .685 .532 1. .116 .057-.075
.170 1. .308 .150 .091 .110 .344 .353 .232 .300 .280
.160 .215 .095 .181 .271 .113 .585 .428 1. .489..239
.395 280 .408 .535 .512 1. .125 .103 .177 .066 .280

350 .131 .195 1. .238 .131 .065 .127 .229 .251 .172
139 .370 1. .414 .272 .263 .322 .187 .291 .180 .296
.412 .325 le .176 .005 .177 .187 .208 .273 .228 .255

.341 .345 .324 1. .368 .255 .211 .251 .263 .167 .159

.323 .201 .334 .344 .448 1. .270 .112 .312 .137 .190

.290 .110 .263 .206 .192 .258 .324 .358 1. .365 .292

.427 .446 .173 .202 .246 .241 .302 .272 .388 .262 .301

.349 .318 .263 .314 .362 .266 .405 .399 .355 .425 .183

.413 1. .413 .232 .250 .380 .441 .386 .396 .357 .483

.246 .283 .273 .317 .342 .463 .374 1. .474 .348 .383

.504 .262 .251 350 .382 .242 .256 .360 .287 .272 .303

.211 .203 .248 .420 .433 .437 .388 .424 .531 .412 .414

.405 .374 .366 .448 .375 .434 1.

TESTS ML

TF 3300 .0005 .1

1. .468 .230 .305 1. .321 .285 .247 .227 1. .335

.304 .157 .223 .335 .656 .722 1. .332 .157 .382 .391

.195 .184 .325 .723 .714 .685 .532 1. .116 .057-.075

0170 1. .308 .150 .091 .110 .344 .353 .232 .300 .280
.160 .215 .095 .181 .271 .113 .585 .428 1. .489 .239
.395 .280 .408 .535 .512 1. .125 .103 .177 .066 .280
.350 .131 .195 1. .238 .131 .065 .127 .229 .251 .172
.139 .370 1. .414 .272 .263 .322 .187 .291 .180 .296
.412 .325 1. .176 .005 .177 .187 .208 .273 .228 .255
.341 .345 .324 1. .368 .255 .211 .251 .263 .167 .159
.323 .201 .334 .344 .448 1. .270 .112 .312 .137 .190
.290 110 0263 .206 .192 .258 .324 .358 1. .365 .292
.427 .446 .173 .202 .246 .241 .302 .272 .388 .262 .301
.349 .318 .263 .314 .362 .266 .405 .399 .355 .425 .183

J



.232 .346 .173 .357 .331 .413 1. .413 .232 .250 .380 .441 .386 .396 .357 .483

.160 .304 .193 .279 .243 .246 .283 .273 .317 .342 .463 .374 1. .474 .348 .383

.335 .435 .431 .405 .501 .504 .262 .251 .350 .382 .24_2 .256 .360 .287 .272 .303

.509 .451 .503 1. .282 .211 .203 .248 .420 .433 .437 .388 .424 .531 .412 .414

.358 .304 .165 .262 .326 .405 .374 .366 .448 .375 .434 1.

13
1 2 3 4 5 6 7 8 9 10 11 12 13

HARMAN'S 12 PSYCHOLOGICAL TESTS ML

145 24_ 3 4 30 TF_ 3300 __.0005 .1
II6F5.01

1. .318 1. .403 .317 1. .468 .230 .305 1. .321 .285 .247 .227 1. .335

.234_.268 ..327 1._.304 .157 .223 .335 .656 .722 1. .332 .157 .382 .391

.578 .527 619 1. .326 .195 .184 325 723 714 .685 .532 1. .116 .057 -.075

.099 .311 .203 .246 285 .170 1. .308 .150 .091 .110 .344 .353 .232 .300 .280

.484 1. .314 .145 .140 .160 .215 .095 .181 .271 .113 .585 .428 1. .489 .239

.321 .327 .344 .309 .345 .395 280 .408 .535 .512 1. .125 .103 .177 .066 .280

.292 .236 .252 .260 .172 350 .131 .195 1. .238 .131 .065 .127 .229 .251 .172

.175 .248 .154 .240 173 139 .370 1. .414 .272 .263 .322 .187 .291 .180 .296

.242 .124 .314 .119 281 .412 .325 1. .176 .005 .177 .187 .208 .273 .228 .255

.274 .289 .362 .278 .194 .341 .345 .324 1. .368 .255 .211 .251 .263 .167 .159

.250 .208 .317 .350 .349 .323 .201 .334 .344 .448 1. .270 .112 .312 .137 .190

.251 .226 .274 .274 .190 .290 .110 .263 .206 .192 .258 .324 .358 1. .365 .292
297 .339 398 .435 451 .427 .446 .173 .202 .246 .241 .302 .272 .388 .262 .301
.167 1. .369 .306 .165 .349 .318 .263 .314 .362 .266 .405 .399 .355 .425 .183
.232 .348 .173 .357 .331 .413 1. .413 .232 .250 .380 .441 .386 .396 .357 .483
.160 .304 .193 .279 .243 .246 .283 .273 .317 .342 .463 .374 I. .474 .348 .383
.335 .435 .431 .405 .501 .504 .262 .251 .350 .382 .242 .256 .360 .287 .272 .303
.509 451 .503 1. 282 211 .203 .248 .420 .433 .437 .388 .424 .531 .412 .414
.358 .304 165 .262 .326 .405 .374 .366 .448 .375 .434 1.

12
13 10 12 5 4 9 1 8 7 2 6 3

STOP

93



HARMAN'S 24 PSYCHOLOGICAL TESTS

Li

-
P= 24

9

KL= 4

KU= 5

MAXIT= 30

ML

LOGICAL VARIABLES= FF

,| INTEGER VARIABLES= 3310

EPS= 0.0005060

7-

5

2

EPSE= 0.1000000

LOGICAL SCRATCH TAPE (DISK) NUMBER= 4

4



rJ

13'

MATRIX TO BE ANALYZED

1

1,

6 7 8 9 10

2 0031,1 1,000
0, 117 IA 900

00468 U.230 3.305 10000
5 00321 0.295 00247 0.227 10 000
6 00335 00234 0.268 00327 0.62? 10000
7 0. 304 0,157 0022 3 00335 00656 00722 1.000
8 0,332 00157 0. 392 0.391 00c79 Do 527 30619 1.000
9 0,326 0,195 00184 00325 0.723 00 714 0.665 0.532 1.000

10 00116 00057 -0.075 0.099 0.311 00203 00246 00285 0.170 1.000

11 0.308 00150 0.091 0.110 00344 00353 0.232 0.300 0.280 0.484

12 0,314 00145 0.140 0.160 0.215 0.095 0.181 0.271 0.113 0.585

13 00499 00 239 0.321 0.327 0.344 00309 0.345 00 395 0. 280 O. 408

14 0.125 00103 0.177 00066 00280 03292 0.236 0.252 0.260 0.172

15 00238 00131 0.065 0.127 0.229 O. 251 0.172 00 175 0.248 0.154

16 00414 0,272 0.263 0.322 0.187 0.291 0.180 0.296 0.242 0.124
17 00176 0.005 0.177 0.187 0.208 0.273 0.228 0.255 0.274 0.289
18 00368 0.255 0.211 0.251 0.263 0.167 0.159 0.250 0.208 0.317
19 00270 0.112 00 312 0.137 0.190 0.251 0.226 0.274 0.274 0.190
20 00365 00292 00297 00 339 00 398 00435 ' 451 0.427 00 446 0.173
21 00369 0,306 0.165 00349 0.318 00263 0.314 O. 362 0.266 0.405

22 00413 00232 0.250 0.390 0.441 0.396 0.396 0.357 0.483 0.160
23 0.474 00348 0.383 00335 0.435 0.431 0.405 0.501 00 504 0.262
24 00282 0,211 0.203 00248 0.420 0.433 0.437 0.388 0.424 0.531

MATRIX TO BE ANALYZE°

11 12 13 14 15 16 17 18 19 20

11 10 000
12 0.428 10000
11 00 515 00 512 10000
14 0,350 00131 0.195 1.000
15 00240 0,1 73 0.139 00370 1.000
16 00314 0.119 0.281 0.412 0.325 1.000
17 O. 362 0.278 0.194 0.341 0.345 0.324 1.000
18 0.350 00349 0.323 O. 201 O. 334 0.344 0.448 1.000
19 00290 00110 00 263 0.206 0.192 00258 0.324 0.358 1.000

20 00202 0,246 00241 0.302 0,272 00389 0.262 0.301 0.167 1.000

21 0,199 00 355 00425 0.183 00232 00 349 0.173 0.357 0.331 O. 413

22 00304 00193 0.279 0.243 0.246 0.283 0.273 0.317 0.342 0.463
a3 00251 0.350 00382 0.242 0.256 O. 360 0.297 00272 0.303 0.509

24 00412 0,414 00359 0.304 0.165 0.262 0.326 0.405 0.374 0.366

MATRIX TI) BE ANALYZED

21 22 23 24

21 10000
22 0,374 1,000
23 00491 0,503 lo 00r)

24 00443 0.379 0.434 10 000



0

L

INTERMEDIATE

ITER=

RFSULTS

F= C219737J8D 01

PSI= 0.'66953720 00 0.80128880 00 0.71617670 00 0.73592620 00 0.54781150 00 0.54451270 00 0,5381649D 00

)1S3214430 00 0.51267990 00 006212547D 00 0064862820 00 006516243D 00 0064984420 00 0.7668719D 00

028051684D 00 0072375290 00 0.7339121D 00 0.7148514D 00 0.7616699D 00 0.7011788D 00 0.6948178D 00

0071040820 00 0.6342621D 00 0.6588050D 00

ITER= 2 021717499D 01
PSI= 0.67731250 00 0.88904471 00 0082201061) 00 0081118370 00 0.59R7694D 00 0.5649063D 00 0.5291028D 00

0070126420 00 005007284D 00 005361959D 00 0,7385593D 00 0.6564233D 00 0.6996297D 00 0.8136112D 00

0.8378412D 00 0.7436853D 00 0.7692774D 00 0.7725429D 00 0.8369384D 00 0.7711841D 00 0.7700830D 00

007789265D 00 0.7067444D 00 0.7231099D 00

ITER= F= 0.1711112D 01

PSI= 0.66379800 00 0.8824402D 00 0.8049010D 00 0080566330 00 0.5922127D 00 0.5573563D 00 0.5327706D'00
0.69657130 00 005075525D 00 0.50336380 00 0.7390441D 00 0.65688160 00 0.6986178D 00 0.8052307D 00

008341358D 00 007394329D 00 0.77246771) 00 0.7692933D 00 D.8729829D 00 0.7681030D 00 0.7638858D 00

0.774d646D 00 0.7045731D 00 0.7096049D 00

ITER= 4 F= 021710842D 01
PSI= 0.6(324246D 00 0038311980 00 C.80302950 00 0080651560 00 0.5933544D 00 0.55823830 00 0.5314280D 00

:,69571350 00 0.50644820 00 0.4932306D 00 0.7412843D 00 0.6584495D 00 0.6998659D 00 0.8037167D 00

0.93444720 00 0.7402953D 00 0.7732623D 00 0.7698190D 00 0.8726947D 00 0.7689338D 00 0.7637106D 00

0.775268CD 00 0.7050339D 00 0.70769060 00

ITER= 5 F= 0.17109213 01

PSI= 0.6621634D 00 0.3832289D 00 0080219290 00 0.80698020 00 0.59'3004D 00 0.5581273D 00 0.5316019D 00

0,69657850 00 0.5065494D 00 0.4896464D 00 007422758D 00 0.6595946D 00 0.7005154D 00 0.8037265D 00

0,8342661D 00 0.7410087D 00 0.7734042D 00 0.7698349D 00 0.8726417D 00 0.7691675D 00 0.7634811D 00

0.7752598D 00 0.7051682D 00 0.7069368D 00

ITER= 6 F= 001710821D 01
PSI= 0.6621666D 00 0.88322920 00 0080219430 00 0.80608110 00 005933005D 00 0.5581276D 00 0.5316027D 00

006966785D 00 0.5065487D 00 0048°53420 00 0.7422800D 00 0,6596047D 00 0070052020 00 0.8037259D 00

0.8342656D 00 0.7410119D 00 0.77340360 00 007698353D 00 008726416D 00 0.7691681D 00 0.7634810D 00

0.7752599D 00 0.70516820 00 0070694090 00



MAXIMUM LIKELIHOOD SOLUTION FOR 4

UNPOTATED FACTOR LOADINGS

1 2

FACTORS

43

-02553 00044 02454 -02218
-00344 02010 0.289 -02134

3 -02377 -02111 0.421 -0.158
4 -0.465 -02071 02298 -02198
5 -02741 -02275 -92217 -02038
6 -0,737 -02347 -0.145 02060
7 -0.718 -00325 -02242 -02096
8 -02696 -0.121 -0.033 -0.120
9 -0,749 -0.391 0.060
10 -0.486 00617 -02378 -0.014
11 -02540 C. 370 -0.039 0.138
12 -02447 0.572 -0.040 -0.191
13 -0,579 02 307 0.117 -0.258
14 -q00404 02045 0.082 0.427
15 -02365 0.071 0.162 0.374
16 -0.452 02072 0.419 0.256
17 -02438 02190 0.081 02 409

18 .-02464 0,315 0.245 0,181
19 -02415 02 093 0.174 0.164
20 -0.602 -0.091 0.191 0.037
21 -02561 0.271 0.146 -0.090

6' 22 -0.595 -0.081 0.193 0.038
23 -.-02669 -02001 0.215 -0.090
24 -0,654 02237 -0.112 0.055

UNIQUE VARIANCES
o

0.438 00780 0,644 0.651 0.352 02312 0.283 0.485 0.257 0.240
02 551
0.583

0,435
02 601

0.491
02'497

02 646

0.500
0.696 00549 0.598 0.593 0.762 0.592

VARIMAX-ROTATED FACTOR LOADINGS

1

1 0,160
2 02117
3 02137
4 0,233
5 02739
6 0,767
7 02806
8 02569
9 0,806

10 0.168
11 0.180
12 0.019
13 02198
14 02197
15 02122
16 02069
17 0.142
18 0,026
19 0.148
2.? 00378
21 0,175
2? 02366
23 0,369
24 G,'70

2 3 4

0,197 0.689 0.160
02033 0.436 0.096

-02019 0,570 0,110
0.099 0.527 0.080
02213 0.185 02150
02066 0.205 0.233
0,153 0.197 02075
02242 02338 02132
0,040 02201 02227
02831 -0.118 02167
0.512 0.120 0.374
02716 02210 0.088
02525 0.439 02082
0.081 0.050 0.553
02074 0.116 0.52e
02 062 0.408 0.525
0.219 00062 02574
0.336 0.293 0.456
0,!61 00239 0,165
0,313 00402 0,3n1
0.415 3.381 00221
0.122 0.39; 0.301
0.24:: 0.500 0,239
q04q1 0.157 0,1C4



Li

3.

a-

P

CMISOUARE WITH 185 -)EGREFS nF FREEDOM IS

PROBABILITY LEVEL IS 0,022

TUCKER'S RELIABILITY COEFFICIENT= 0.952

226a6g1S



TO 1

LATENT Innis

('.24140 01
0.21770 01
0.18320 01
001700D 01
0.15510 01

FIRST DIFFERENCES

2

3

4

0.23650 00
0.34510 00
0.1324D 00

5 0.1486D 00
6 0. 1467[1 01 0.84500-01
7 0013850 01 0.81380 -01
8 0.12920 01 0. 93450 -01

9 001161D 01 0.13090 00
10 0010910 01 0.69690 -01
11 0.1054D 01 0.36910 -01
12 0.98100 00 0.73360-01
13 0.9003D 00 0.80660 -01
14 0.8404D 00 0.59880 -01

15 0.8033D 00 Oo 3713D-01
16 0.68830 00 0.1150D 00
17 0.67510 00 0.13250 -01
18 0.6417D 00 0.3342D -01

19 006224D 00 0.19320 -01
20 0.56200 00 . 0.60350 -01
21 ' 00 38610 00 001759D 00
22 Oo 25460 00 0.1315D 00
23 0.1706D 00 0.84010 -01

r.
24 0. 534 70-01 0.11710 00

11

C.11Q



I0

RESIDUAL CORRELATIONS

1 2 3 4 5 6 7

1 1.000
2 -.00055 1:000
3 -Co 049 0.061 1. 000

4 0.067 -0.061 -0.053 1.000
5 0.028 0.163 0.059 -0.159 1.000

9
6 0.058 00055 0.050 0.033 -0.095 1.000
7 -0.004 -00092 -0. 011 0.051 -0.063 0.122 1.000
8 -.00128 -0.146 0.181 0.080 00057 -0.066 0.126 1.000
9 04C42 -0.028 ...0a/160 0.021 0.158 -.44 003 -0.102 -0.098

10 -0.035 0.009 -0.083 0.068 0.025 0.019 -0.020 0.020
11 0.083 -0.003 -0.056 -0.127 0.054 0.168 -0.108 -0.031
12 0.041 -0.029 - 0.041 -0.009 -0.083 0.024 0.009
13 0,099 - 0.041 0.084 -0.011 0.001 0.056 0.057 0.005
14 ...04084 -0.003 0.097 -0.090 0.05? -0.009 0.031 0.054
15 0.074 0.013 -0.110 -0.017 0.048 0.017 0.002 -0.035
16 0.053 0.046 -0.060 0.071 0.069 -0.011 0.067 .

17 -0.044 -0.164 0.102 0.086 -0.090 0.007 0.060 0.046
18 0.050 0.077 -0.005 0.033 0.109 -0.096 -0.013 ..0.010
19 -.00013 0.169 -0.098 -0.102 -0.015 0.016 0.035
20 .-00084 0.050 -0.023 0.005 -0.056 -0.034 0.066 0.015
21 .4077 0.091 0.075 -0.018 -0.070 0.036 -0.003
22 0.016 -.00035 -0.094 0.077 0.055 -0.127 -0.046 -0.103

6"

23 -0.030 0.070
24 ..14058 0.046

0.045
0.069

-0.102
0.009

-00042
-0.080

-0.066
0.034

-00122
0.025

0.064
-.:4073

RESIDUAL CORRELATIONS

11 12 13 14 15 16 17 16

11 1000
12 -00001 1.000
13 00287 0.072 1.000
14 0.100 0.018 0.086 1.000
15 -0,046 0.086 -0.029 00070 1.000
16 0.044 -0.121 0.027 0.139 -0.014 1.000
17 0.003 0.107 -0.040 -.0.041 0.009 ...0:1046 1.000
18 -0.057 0.012 -0.045 -0.159 0.054 -0.066 0.152 1.000
19 0.024 -00158 (4 026 -0,072 -0.076 -0.080 0.064 0.094
20 -00153 0,035 -00171 0.051 0.022 0.058 -0.026 -0.006
21 0,025 -0.123 -0.043 -0,048 0.029 0.064' -0.168 -0.014
22 0.026 -0.024 -0.098 -0.041 -0.016 -0.123 -0.006 0.020
23 -0.171 0.091 -06013 0.018 -0.019 0.024 -0.138
24 -00018 0.026 -0.158 -0.035 -0.036 0.081

RESIDUAL CORRELATIONS

?1 22 23 24
21 1, 000

22 0.063 10000
23 0,067 0.122 1.000
74 0.045 00051 10000

1.000
-0.051
0.015
0:019
0.003

- 0.093

0.013

10

1.000
- 0.055

-.).009
- 0.063
- 0.038

-0.002
-00045 0.059
0.020 -0.014
0.029 -0.021
0.039

- 0.031
- 0.051.

- 0.003

0.024
0.052

0.087
0.118
0.015

-0.016
0.050
0.071

19 20

1.000
-0.170 1.'000
0.093 0.128
0.092 0.100

]
0.004 0.126
0.147 0.024

0



1-----10.ERlFCIATE RESULTS

101

ITER=

4..

ITER=

ITER=

ITER=

ITER=

ITER=

31
----- -

1 F= 0016675710
PSI= 0066203340 00 0079213090 00 0070799160 00 0.72751530 CO 005415505D 00 0.53929950 00 0.53201430 00

006251172D 00 005068205D 00 0.61415440 03 9064121510 10 006441769D 00 0064241720 00 0.75810730 00

007958673D 00 0071548120 00 0072552430 00 007066914D 00 0.7529648D 00 006931650D 00 0.6868768D 00

0.7022890D 00 006270131D 00 0.6512756D 00

2 F= 0014281130 01

PSI= 00 671 79670 00 008908633D 00 001421320 00 00816022DD 00 006019711D 00 0.5390143D 00 0.5305280D DD

0070419°90 00 0050158780 00 0050917420 00 . 0065330260 00 0.67222830 00 0.5512077D 00 0.8048613D 00

0,84117010 00 0073984120 00 0.7746416D 00 0.77307500 00 0.8902538D 00 0.7212128D 00 0.7482566D 00

0.75913930 00 006680250D 00 0.7065961D 00

3 F= 0014175440 01
PSI= 006684439D 00 0088234490 00 008026569D 00 D.80616180 00 0.5954850D 00 0.5351182D CO 0.5297919D 00

0.6982078D 00 005118883D 00 0.4745967D 00 0.6285293D 00 006659219D 00 0051433880 00 007981839D 00

008380082D 00 0073821300 00 0.7803701D 00 007711973D 00 0.8744592D 00 0.7207170D 00 0.7494467D 00

007597896D 00 0.6635243D 00 0.6929721D 00

4 F= 0014171200 01
PSI= 0067004730 00 0.38333700 00 008001476D 00 0080570290 00 005970908D 00 0.5368706D 00 0.5270526D 00

006971800D 00 0.5113986D 00 004661849D 00 0.6229695D 00 0.6658065D 00 0.5070088D 00 0.7982652D 00

0083953290 00 0.74037190 00 0.7824976D 00 0.7717201D 00 008740751D 00 0.7215445D 00 0.7504336D 00

0,76097200 00 0.66475600 00 0.6914023D 00

5 F= 001417095D 01

PSI= 0067082090 00 008936751D 00 007991812D 00 0.8054322D 00 005971713D 00 0053683490 00 0.5264315D 00

0069661850 00 D05119117D 00 0.4635441D 00 0.6211629D 00 0.6662991D 00 0.50581171) 00 0.7991139D 00

0.8399439D 00 0.7416218D 00 0.78333580 00 0077175150 00 0.8739033D 00 0.7217758D 00 0.75078850 00 CJ1
0.7613114D 00 0066519710 00 0.6911012D 00 l\D

6 F= 001417095D 01
PSI= 006708194D 00 0,8836763D 00 0079918300 00 0.8054319D 00 0.5971711D 00 0.5368366D 00 0.5264303D 00

006966179D 00 0.5119100D 00 0.46349180 00 0.6211448D 00 006663068D 00 005058236D 00 0.7991179D 00

0083994700 00 0.7416247D 00 0.7833389D 00 0.7717529D 00 0.8739038D 00 0.7217766D 00 0.7507911D 00

0.7613108D 00 0.6651979D 00 0.6911071D 00



LI
.0

MAXIMUM LIKELIHOOD SOLUTION

UNROTAT ED F AC T()R

F1R 5

LOADINGS

FACTORS

1 2
.

3 4 5

1 . 9, 560 00020 0.462 -0.147 00020
2 00344 -00034 0.288 -00044 0.119

3 00 376 -00131 0.433 -00120 0.027

4 09462 -00099 0.298 -0.118 0.100
5 0.727 -0.253 -0.219 -0.059 -0.015

6 00723 -00379 -0.162 0.001 -00141
7 00 722 -0.354 -0.240 -00136 0.017

B 00689 -0.153 -0.030 -0.105 00066

9 0.726 -0.424 -0.171 00 025 -0.029

6
10 0.512 0.595 -0.389 0.039 0.128

11 0.576 00 380 -0. 036 0. 074 -00 366

12 0.3476 00546 -00016 -00119 00131

13 00626 Co 346 00191 -00185 -0.217
14 0.403 0.013 0.051 0.369 -0.245
15 0.359 0.026' 0.123 0.373 -0.104

16 00454 0.032 0.386 0.288 -0.105
17 00r37 00139 0.039 0.402 -0.113
18 00471 00265 0.218 00253 0.031

19 0,417 0.063 00155 0.177 -0.057

20 00592 -0.152 0.172 0.153 0.228

21 00573 0.234 0.144 0.020 0.177

6'
22 0.587 -0.126 0.176 0.122 0.119

23 00668 -0.054 00213 0.025 00251

24 00 658 0.186 -0.134. 00132 00138

UNIQUE VARIANCES

5' 0.450 00781 00 639 0.649 0.357 00288 0.277

0.386
00564

0.3444
00580.

0,256
0,442

0.639
0.478

0.706 00550 0.614

VARIMAX-ROTATED

1

FACTOR LOADINGS

2 3 4 5

1 00160 00 136 0.658 00182 0.201

2 .00113 00074 00435 0.107 0.003

3 00134 -00054 00561 00107 00117
4 00231 00092 00533 0.071 0.010
5 00 736 0.192 0.188 0.162 00061
6 0.775 0.029 0.187 0.251 0.113
7 00809 00136 0.208 00069 0.047
8 Co568 00223 3.349 00131 00059
9 03800 00030 00216 00 224 -00001

10 001 75 0.844 -0.100 00176 0.035
11 00185 00 436 0.057 00451 0.428
12 .00023 Co 690 0.222 00101 00142
13 0,196 00456 00 424 00 084 00 561

14
15
16

0,197
ooln.

00955
00066

00 05 0

0.130
00556
00508

met,
-00026

0.3*,-; 6,7 00037 0.400 0.52Q 0,066

17 00145 00208 0.078 00562 -0,006
13 0oU)5 00325 0.306 00452 0.0(16

0,147 0,145 00242 00 364 0.051
2.) (:,17) ¶1.,14 00453 00787 -0.189
21 03403 00230 -0.001
22 0,353 0, 1 0,421 00 302

23 (,?57 00549 0,123 -0,106
24 0,371 0,5.)2 00185 0. sO7 -t;.;.1.C7

0:485
0.596

0.262
0:764.

0.215
00 521



CHISULIAAE wITH 166 DEGkEFS oF FPEEDIJU IS IP60P201

PROBABILITY LFVEL IS 0.124

L]
TOL_ _ _ TUCKER'S RELIABILITY COEFFICIENT=

9

7"

0.973

Jr



10 1

LATENT ROOTS

0.2318D 01

FIkST DIFFERENCES

2

3

4

002050D 01
0.17480 01
0.16480 01

002677D 00
0.3021D 00
0.1005D 00

5 0.1489D 01 0.1585D 00
6 0.14340 01 0.5479D-01
7 0.13010 01 0.1332D 00
9 0011630 01 0.1381D 00
9 001089D 01 0.7426D-01

10 0610210 01 0.6779D-01
11 0.9760D 00 0.4510D-01
12 0.9261D 00 0.4983D-01
13 0.8573D 00 0.68830-01
14 0.8069D 00 0.5041D-01
15 0.77180 00 0.3509D-01,
16 0.68140 00 0.9C38D-01
17 0.66110 00 0.2033D-01
18 0.6325D 00 0.2859D-01
1? 0.6096D 00 0.2286D-01
20 0043320 00 0.1765D 00
21 003434D 00 0.8983D-01
22 0024350 00 0.9981Q-01
23 0.1545D 00 0.8905D-01
24 0.4958D-01 0.1049D 00

J

C I
C.11



9

2

?

4

5

6

7

a
9

10

11

12

13
14

15
16
17

18
19
20
21

- 22
- . 23

24

3 4 _ 5 ._ _ _ ___ 6
. .

10

RESIDUAL CORRELATIONS

1 2

J0000
-00023 10000
-00044 00070 1.000

00098 -00060 -00045 10000

00029 00168 0.060 -00151 10000

0.042 00075 00047 0.062 -0.113 ' 10000

-00009 -00091 -0.019 0.046 -00058 0.106 10000

-0,116 -00145 00181 0.078 00065 -0.065 0.122 10000

00032 -00034 -00164 00016 0.169 -0.012 -0.098 -0.095 1.000

-0.000 -0.001 -0.055 0.058 0.029 0.053 -0:015 0.021 -0.058 1.000

00033 0.042 -0.082 -0.078 0.039 0.075 -0.121 -0.015 0.019 -0.019

0.054 -00028 0.041 -0.066 -0.003 -0.072 0.025 0.011 0.010 -0.006

-00024 -0.325 0.019 0.012 -00026 -0.045 0.045 00012 0.030 -0.006

-03122 -00006 00087 -00080 0e041 -0.049 0.039 0.058 -0.085 -0.013

00065 00002 -0.109 -0.018 0.044 0.014 00009 -0.033 0.016 0.003

0.051 00047 -0.056 0.086 -00078 0.057 -0.006 0.071 -0.047 0.074

-0.054 -00174 0.104 0.084 -0.093 -0.000 0.068 0.047 0.023 -0.009

00067 0.068 0.006 0.032 0.111 -0.081 -0.002 -0.006 0.027 -0.030

-00015 -0.077 0.171 -0.093 -00103 -0.021 0.020 0.038 0.041 -0.001

-00052 00020 -0.014 -0°033 -00048 0.023 0.073 0.003 -0.044 -0.025

-00048 0,082 -0.141 0.064 -0.009 -0.036 0.043 -0.005 -0.057 0.013

0.041 -0.050 -0.086 0.064 0.066 -0.100 -0.039 -0.107 0.087 -0.049

0.002 0.044 0.054 -0.148 -0.030 -0.006 -0.131 0.054 0.117 0.005

-00026 0.031 0.090 -0.007 -0.074 0.069 0.031 -0.076 0.008 0.026

RESIDUAL CORRELATIONS

11 12

11 1.000
12 0.009 1.000

13 14 15 16 17

13 -00000 0.033 1.000
14 -00002 0.017 0.043 10000

15 -0,071 00085 0.006 0.083 1.000
16 -00009 -00121 0.001 0.130 -0.007 le 000

17 -00023 0.110 -0.013 -0.024 0.027 -0.037 1.000

18 -0.042 0.019 -0.002 -0.144 0.062 -0.056 0.163

19 -00002 -00157 0.015 -0.072 -00068 -00077 0.072

20 -00073 0.080 -0.004 0.096 0.014 0.070 -0.032
21 00107 -00128 0.010 -0.037 0.021 0.067 -0.177
22 00119 -0.031 -0.015 -0.028 -0.026 -0.124 -0.014
23 -0.033 0.080 0.018 0.028 0.015 -0.009 0.024

24 -0.001 -0.011 -0.035 00051 -0.164 -0.028 -0.037

RESIDUAL CORRELATIONS

21 22 23 24

21 10000
22 0.031 10 000

23 00010 00067 10 000

24 0,037 U0016 -0.010 10000

18 19 20

1.000
0.101 1.000

-0.037 -0.176 1.000
-0.029 0.093 0.075

0.002 0.095 0.037
-0.173 0.008 0.016

0.070 0.154 -0.049



HARMAN'S 24 PSYCHOLOGICAL TESTS ULS

_ N= 145

P= 24

[

XL= 4

9 KU= 5

MAX!!- 30

LOGICAL VARIABLES= FF

INTEGER VARIABLES= 3100

EPS= 0.0005000

EPSE= 0.1000000

LOGICAL SCRATCH TAPE (DISK) NUMBER= 4



L

1

2

3

4
5

6
7

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

2

11
12
13
14
15
16

17
18
19
20
21
22
23
24

MATRIX TO 8E ANALYZED

1 2 3 4 5 7 8 9 IC

1.000
0.318 1.000
0.403 0.317 1.000
0.468 0.230 0.305 1.000
0.321 0.285 0.247 0.227 1.000
0.335 0.234 0.268 0.327 0.622 :1.000
0.304 0.157 0.223 0.335 0.656 0.722 1.000
0.332 0.157 0.382 0.391 0.578 0.527 0.619 1.000
0.326 0.195 0.184 0.325 0.723 0.714 0.685 0.532 1.000
0.116 0.057 -0.075 0.099 0.311 0.203 0.246 0.285 0.170 1.000
0.308 0.150 0.091 0.110 0.344 0.353 0.232 0.300 0.280 0.484
0.314 0.145 0.140 0.160 0.215 0.095 0.191 0.271 0.113 0.585
0.489 0.239 0.321 0.32; 0.344 0.309 0.345 0.395 0.280 0.408
0.125 0.103 0.177 0.066 0.280 0.292 0.236 0.252 0.260 0.172
0.238 0.131 0.065_ 0.127 0.229 0.251 0.172 0._175 0.248 0.154
0.414 0.272 0.263 0.322 0.187 0.291 0.180 0.296 0.242 0.124
0.176 0.005 0.177 0.187 0.208 0.273 0.228 0.255 0.274 0.289
0.368 0.255 0.211 0.251 0.263 0.167 0.159 0.250 0.208 0.317
0.270 0.112 0.312 0.137 0.190 0.251 0.226 0.274 0.274 0.190
0.365 0.292 0.297 0.339 0.398 0,435 0.451 0.427 0.446 0.173
0.69 0.306 0.165 0.349 0.318 0.263 0.314 0.362 0.266 0.405
0.413 0.232 0.250 0.380 0.441 0.386 0.396 0.357 0.483 0.160
0.474 0.348 0.383 0.335 0.435 0.431 0.405 0.501 0.504 0.262
0.282 0.211 0.203 0.248 0.420 0.433 0.437 0.388 0.424 0.531

MATRIX TO BE ANALYZED

11 12 13 14 15 16 17 18 19 20
1.000
0.428 1.000
0.535 0.512 1.000
0.350 0.131 0.195 1.000
0.240 0.173 0.139 0.370 1.000
0.314 0.119 0.281 0.412 0.325 1.000
0.362 0.278 0.194 0.341 0.345 0.324
0.350 0.349 0.323 0.201 0.334 0.344
0.290 0.110 0.263 0.206 0.192 0.258
0.202 0.246 0.241 0.302 0.272 0.388
0.399 0.355 0.425 0.183 0.232 0.348
0.304 0.193 0.279 0.243 0.246 0.283
0.251 0.350 0.382 0.242 0.256 0.360
0.412 0.414 0.358 0.304 0.165 0.262

MATRIX TO BE ANALYZED

21 22 23 24
21 1.000
22 0.374 1.000
23 0.451 0.503 1.000
24 0.448 0.375 0.434 1.000

1.000
0.448
0.324
0.262
0.173
0.273
0.287
0.326

1.000
0.358
0.301
0.357
0.317
0.272
0.405

1.000
0.167
0.331
0.342
0.303
0.374

1.000
0.413
0.463
0.509
0.366

H-i

ICI
i 00



UNWE1GHTED LEAST SQUARES SOLUTION FOR

UNROTATED FACTOR LOADINGS

1 2

4 FACTORS

3 4

1 -00598 0.029 -0.380 0.217
2 -0.372 -0.030 -0.261 0.149
3 -0.420 -0.118 -0.364 0.125
4 -0.484 -0.108 -0.260 0.190
5 -0.688 -0.298 0.275 0.037
6 -0.687 -0.399 0.198 -0.078
7 -0.678 0.413 0.303_ 0.076
8 -0.675 -0.195 0.092 0.106
9 -0.697 -0.449 0.226 -0.079
10 -0.475 0.528 0.478 0.103
11 -0.556 0.356 0.164 -0.089
12 -.00470 0.501 0.143 0.244
13 -0.599 0.262 -0.015 0.289
14 -0.425 0.058 00006 -0.424
15 -0.391 0.095 -0.094 -0.370
16 -0.511 0.086 --0.349 --.0.247

17 -0.466 0.207 0.006 -0.394
18 -0.518 0.318 -0.158 -0.143
19 -0.443 0.099 -0.102 -0.135
20 -0.616 -0.133 -0.137 -0.038
21 -0.594 0.212 -.0.072 0.137
22 70.611 -0,105 --0.121 -0.031
23 -0.689 -0.062 -0.148 0.103
24 -0.651 0.170 0.189 0.000

UNIQUE VARIANCES

0.450 0.770 0.662 0.650 0.361 0.324 0.271 0.487 0.256 0.257
0.530 0.448 0.489 0.636 0.693 0.549 0.586 0.585 0.765 0.583
0.578 0.600 0.488 0.512

VARIMAXROTATED FACTOR LOADINGS

1 2 3 4

1 0.150 0.197 0,682 0.153
2 0.113 0.082 0.452 0.07t.
3 0.147 -0.011 0.551 0.114
4 0.230 0.090 0.533 0.070
5 0.731 0.216 0.194 0.143
6 0.757 0.071 0.212 0.230

.

7 0.814 0.153 0.192 0.073
8 0.568 0.230 0.343 0.138
9 0.809 0.051 0.199

10 0.171 0.824 -0.106
.0.218
0.156

11 0.176 0.539 0.105 0.371
12 0.024 0.709 0.200 0.091
13 0.179 0.542 0.422 C.080
14 0.206 0.083 0.049 0.559
15 0.119 00077 0.116 0.523
16 0.072 0.057 0.419 0.517
17 0.139 0.223 0.063 0.584
18 0.021 0.342 0.306 0.451
19 0.146 0,178 0.245 0.349
20 0.381 0.104 0.419 0.292
21 0.179 0.429 0.404 0.206
22 0.367 0.131 0.406 0.288
23 0.375 C.231 0.518 0.223
24 0.365 0.487 0.187 0.287



1

2
3

4
5
6
7

LATENT ROOTS

0.76460 01
0.1690D 01
0.1218D 01
0.91570 00

FIRST DIFFERENCES

- -

0.5956D 01
0.4719D 00
0.30210 00
0.51240 00
0.47300-01
0.7680D-01
0.1361D-01
0.3081D-01
0.9805D-01

0.4033D 00
0.35600 00
0.2792D 00

8

9

10

0.2656D 00
0.23480 00
0.1367D 00

11 0.79170-01 0.57530-01
12 0.4465D-01 0.3452D-01
13 0.13130-01 0.31520-01
14 -0.2655D-01 0.39680-01
15 -0.38900-01 0.12350-01
16 -0.76550-01 0.37650-01
17 -0.10090 00 0.2432D-01
18 -0.1343D 00 0.3341D-01
19 -0.17140 00 0.37090-01
20 -0.1855D 00 0.1410D-01
21 -0.20510 00 0.1959D-01
22 -0.24550 00 0.40460-01
23 -0.30180 00 0.5629D-01
24 -0.3260D 00 0.24200-01



RESIDUAL CORRELATIONS

... 1 2 .
4 5 6 7 8 9 10

1 1.000
2 -0.060 1.000
3 -0.019 0.061 1.000
4 0.077 -0.070 -0.045 1.000

5 0.035 0.163 0.038 -0.152 1.000

6 0.073 0.059 0..031. 0.039 -0.060 1.000

7 0.025 -0.088 -0.022 0.063 -0.063 0.125 1.000

8 -0.116 -0.150 0.169 0.084 0.063 -0.061 0.123 1.000

9 0074 -0016 -0.168 0.032 0.168 0.020 -0.134 -0.107 1.000

10 -0.071 0.014 -0.122 0.076 0.021 0.004 -0.042 0.036 -0.093 1.000

11 0.096 0.016 -0.049 -0.104 0.059 0.179 -0.108 -0.022 0.023 -0.099

LZ 0.045 -0.023 0.044 -0.041 -0.019 -9.097 0.021 0.027 -0.008 0.011

0.012 0.06913 0.117 -0.037 0.104 0.007 0.080 0.026 0.018 -0.105

14 -0.077 0.012 0.087 -0.084 0.046 -0.019 0.013 0.039 -0.105 -0.015

15 0.026 -0.112 -0.009 0.056 0.022 0.006 -0.039 04024 0.003
.0082

16 0.054 0.046 -0.062 0.068 -0.075 0.059 -0.016 0.051 -0.042 0.075

17 -0.041 -0.152 0.092 0.098 -0.082 0.009 0.064 0.042 0.025 -0.008

18 0.038 0.077 -0.014 0.033 0.109 -0.095 -0.006 -0.015 0.036 -0.016

19 -0.013 -0.074 0.165 -0.096 -0.100 -0.008 0.016 0.029 6. 0 4 9 -0.022

20 -0.085 0.043 -0.036 -0.003 -0.056 -0.038 0.058 0.005 -0.038 0.053

21 -0.098 0.078 -0.166 0.064 -0.029 -0.082 0.025 -0.011 -0.067 0.082

22 0.022 -0.038 -0.094 0.076 0.052 -0.121 -0.055 -0.113 0.091 -0.034

23 -0.033 0.058 0.034 -0.113 -0.050 -0.076 -0.141 0.054 0.105 0.078

24 -0.084 0.037 0.033 0.001 -0.067 0.041 0.022 -0.071 0.012 0.116

RESIDUAL CORRELATIONS

11 12

11 1.000
13 14 15 16 17 18 19 20

12 -0.027 1.000
13 0.269 0.067 1.000
14 0.097 0.012 0.085 1.000

15 -0.047 0.081 -0.026 0.062 1.000

16 0.064 -0.109 0.036 0.141 -0.012 1.000

17 -0.011 0.099 -G.047 -0.059 -0.003 -0.047 1.000

18 -0.067 0.008 -0.059 -0.162 0.053 -0.068 0.147 1.000

19 0.021 -0.171 0.015 -0.066 -0.069 -0.071 0.067 0.092 1.000

20 -0.132 0.103 -0.157 0.051 0.027 0.049 -0.019 -0.005 -0.167 1.000

21 0.031 -0.105 -0.051 -0.040 0.036 0.062_ -0.160 -0.018 0.087 0.122

22 0.034 -0.031 -0.096 -0.039 -0.009 -0.121 -0.002 0.018 0.096 0.094

23 -0.150 0.114 -0.095 -0.008 0.029 -0.025 0.038 -0.139 0.004 0.112

24 -0.078 -0.008 -0.147 0.033 -0.147 -0.036 -0.024 0.080 0.141 0.026

RESIDUAL CORRELATIONS

21 22 23 24

21 1.000
22 0.049 1.000
23 0.056 0.112 1.000
24 0.072 0.033 0.048 1.000

0



Li

L

UNWEIGHTED LEAST SQUARES SOLUTION FOR 5 FACTORS

UNRDTATED FACTDR

1

1 -0.598
2 -0.372
3 -0.420
4 -0.483
5 -0.686
6 -0.687
7 -0.677
8 -0.673
9 -0.695
10 -0.477
11 -0.562
12 -0.468
13_ -0.618
14 -0.425
15 -0.390
16 -0.510
17 -0.464
18 -0.518
19 -0.442
20 -0.619
21 -0.596
22 -0.611
23 -0.691
24 -0.652

UNIQUE VARIANCES

0.445 0.769

LOADINGS

2 3 4 5

-0.024 -0.381 0.210 0.085
0.035 -0.261 0.136 -0.071
0.125 -0.366 0.128 0.117
0.112 -0.258 0.183 -0.060
0.293 0.279 0.044 0.027
0.402 0.212 -0.063 0.140
0.407 0.310 0.089 0.029
0.194 0.094 0.109 0.037
0.445 0.235 -0.066 -0.000

-0.541 0.476 0.085 -0.170
-0.376 0.168 -0.093 0.271
-0.494 0.125 0.219 -0.065
-0.306 -0.028 0.371 0.378
-0.051 -0.003 -0.422 0.146
-0.084 -0.092 -0.369 -0.003
-0.075 -0.346 -0.251 0.074
-04195 0.004 -0.394 0.026
-C.307 -0.165 -0.160 -0.081
-0.093 -0.102 -0.136 0.030
0.147 -0.141 -0.055 -0.225

-0.210 -0.080 0.119 -0.180
0.113 -0.120 -0.042 -0.141
0.071 -0.152 0.092 -0.182

-0.168 0.187 - -0.017 -0.158

0.644 0.651 0.362 0.298 0.272 0.487 0.260
0.431
0.548

0.469
0.578

0.242
0.452

0.617
0.487

0.696 0.546 0.591 0.579 0.766

VARIMAX-RDTATED

1

FACTOR LOADINGS

2 3 4 5

1 0.155 0.147 0.666 0.168 0.192
2 0.111 0.079 0.455 0.075 -0.006
3 0.151 -0.059 0.537 0.126 0.159
4 0.228 0.082 0.535 0.068 0.013
5 0.731 0.198 0.197 0.148 0.052
6 0.769 0.034 0.199 0.241 0.112_
7 0.815 0.138 0.195 0.075 0.044
8 0.571 0.203 0.342 0.146 0.093
9 0.805 0.050 0.208 0.213 -0.028
10 0.173 0.849 -0.088 0.157 0.002
11 0.188 0.477 0.071 0.419 0.353
12 0.030 0.678 0.208 0.106 0.124
13 0.186 0.476 0.415 0.086 0.563
14 0.210 0.053 0.042 0.573 0.081
15 0.118 0.078 0.127 0.516 -0.044
16 0.074 0.031 0.414 0.521 0.066
17 0.141 0.213 0.073 0.582 0.003
18 0.019 0.340 0.320 0.450 -0.015
19 0.147 0.161 0.246 0.351 0.051
20 0.373 0.135 0.455 0.275 -0.195
21 0.173 0.445 0.428 0.198 -0.048
22 0.362 0.147 0.426 0.277 -0.106
23 0.369 0.246 0.546 0.209 -0.098
24 0.363 0.503 0.209 0.284 -0.063

0.217
0.522



10
'

1

2

3

4
5

6

LATENT ROOTS

.0.7674D 01
0017170 01
0.12330 01
0,94870 00
0.49810 00
0.36780 00

FIRST DIFFERENCES

- -

0.59570 01
0.48370 00
0.28470 00
0.45060 00
0.13020 00

,,!: 7 0.29580 00 0.7207D-01_

8 0.27270 00 0.23090-01
9 0.24070 00 0.31950-01

10 0.15770 00 0.83020-01
; 11 0.96550-01 0.61180-01
1

12 0.64410-01 0.32140-01
8L 0,3/778-01 40-oz__11

14 0.85110-02
____y°

0.23260-01
15 -0035450-02 0.12060-01

r

16
17

-003796D-01
-0.71340-01

o.34410-ol
0.33390-01

1 18 -001037D 00 0.3239D-01
7L19 -0,1436D 00 0.39890 -01

20 -0.16440 00 0.20780-01
21 -0.18710 00 0.22710-01
22 -0.22630 00 0.39230-01
23 -0.28380 00 0.57440-01
24 -0.31410 00 0.30350-01

2



r-

RESIDUAL CORRELATIONS

1 2 4 5 6 7 8 9 1C

1 1.000
-0.043 1.000

3 -0.040 0.074 1.000
4 0.094 -0.070 -0.035 1.000
5 0.031 0.167 0.033 -0.148 1.000

6 0.044 0.080 -0.003 0.056 -0.084 1.000

7 0.018 -0.083 -0.031 0.066 -0.060 1.000

8 -0.121 -0.143 0.163 0.090 0.064 -0.084 0.122 1.000

9 0.073 -0.019 -0.168 0.029 0.174 0.014 _-0.124 -0.104 1.000

10 -0.012 -0.002 -0.064 0.069 0.035 0.080 -0.029 0.065 -0.113 1.000

11 0.053 0.052 -0.107 -0.081 0.045 0.106 -0.139 -0.047 0.034 -0.046

12 0.064 -0.023 0.055 -0.041 -0.011 -0.086 0.025 0.038 -0.022 0.017

13 -0.027 -0.025 -0.006 0.026 -0.033 -0.062 0.062 -0.040 0.071 -0.027

14 -0.105 0.020 0.065 -0.077 0.039 -0.061 0.007 0.030 -0.099 0.010

15 0.082 0.021 -0.111 -0.013 0.056 0.030 0.009 -0.038 0.028 -0.006

16 0.044 0.053 -0.076 0.076 -0.080 0.044 -0.019 0.047 -0.038 0.113

17 -0.047 -0.154 0.090 0.095 -0.082 0.006 0.064 0.040 0.029 -0.005

18 0.057 0.070 0.003 0.028 0.115 -0.071 0.002 -0.006 0.034 -0.049

19 -0.016 -0.072 0.163 -0.093 -0.100 -0.014 0.016 0.029 0.051 -0.014

20 -0.051 0.018 0.001 -0.028 -0.051 0.021 0.073 0.018 -0.054 -0.027

21 -0.066 0.065 -0.138 . 0.053 -0.017 -0.031 0.040 0.005 -0.074.. 0.012

22 0.050 -0.052 -0.070 0.066 0.061 -0.088 -0.046 -0.104 0.087 -0.094

23 0.001 0.040 0.070 -0.136 -0.042 -0.025 -0.135 0.070 0.099 0.015

24 -0.049 0.024 0.071 -0.011 -0.060 0.089 0.034 -0.058 0.002 0.046
1\3'

RESIDUAL CORRELATIONS

11 12 13 14 15 16 17 18 19 20

11 1.000
12 -0.010 1.000
13 0.027 0.054 1.000
14 0.026 0.016 0.046 1.000
15 -0.053 0.072 0.019 0.067 1.000
16 0.029 -0.106 -0.004 0.127 -0.007 1.000

17 -0.033 0.098 -0.042 -0.061 0.004 -0.047 1.000

18 -0.043 0.010 -0.015 -0.152 0.050 -0.060 0.150 1.000

19 0.005 -0.164 -0.005 -0.071 -0.066 -0.071 0.069 0.097 1.000

20 -0.023 0.088 0.014 0.098 0.015 0.070 -0.021 -0.044 -0.171 1.000

21 0.119 -0.110 0.037 -0.008 0.029 0.080 -0.163 -0.044 0.095 0.056

22 0.115 -0.043 0.003 -0.014 -0.015 -0.110 -0.002 -0.004 0.103 0.032

23 -0.062 0.105 0.021 0.031 0.021 -0.007 0.041 -0.174 0.010 0.027

24 -0.017 -0.008 -0.072 0.063 -0.159 -0.021 -0.023 0.060 0.150 -0.045

RESIDUAL CORRELATIONS

21 22 23 24

21 1.000
22 0.007 1.000
23 -0.004 0.063 1.000
24 0.025 -0.009 -0.007 1.000



HARMAN'S 13 PSYCHOLOGICAL TESTS ML

N= 145

P= 24

KL= 4

KU= 4

MAXIT= 30

LOGICAL VARIABLES=. TF

,I INTEGER VARIABLES= 3300

EPS= 0.0005000

EPSE= 0.1000000

LOGICAL SCRATCH TAPE IDJSK) NUMBER=_ 4

5



B L.

L

MATRIX TO BE ANALYZED

1 2 3

1 1.000
2 0.318 1.000

3 0.403 0.317 1.000

4 0.468 0.230 0.305

5 0.321 0.285 0.247

6 0.335 0.234 0.268

7 0.304 0.157 0.223

e 0.332 0.157 0.382

9 _0O26 ____0.195___. 0.184

10 0.116 0.057 -0.075

11 0.308 0.150 0.091

12 0014_ 0.145 0.140

13 0.489 0.239 0.321

MATRIX TO BE ANALYZED _

11 12 13

11 1.000
12 0.428 1.000

13 0.535 0.512 1.000

4

1.000
0.227
0.327
0.335
0.391
0.325.
0.099
0.110

5 6 7
9 10

1.000
0.622
0.656
0.578
0.723
0.311
0.344

0.160 0.215
0.327 0.344

1.000
0.722
0.527
0.714
0.203
0.353
0.095
0.309

1.000
0.619
0.685
0.246
0.232
0.181
0.345

1.000
0.532
0.285
0.300
0.271
0.395

1.000
0.170
0.280
0.113
0.280

1.000
0.484
0.585
0.408

6



II

MAXIMUM LIKELIHOOD SOLUTION FOR 4

UNROTATED FACTOR LOADINGS

1 2

1 0.309 0.395
2 0.151 0.262
3 0.092 0.359
4 0.111 0.443
5 0.346 0.716
6 0.355 0.734
7 0,234 0,806
8 0.302 0.646
9 0.282 0.773

10 0,485 0.141
11 1.000 -0.002
12 0.429 0.124
13 0.536 0.300

UNIQUE VARIANCES

0.461 0.820 0.595

FACTORS

3

-0.236
-0.097
-0.128
-0.1.79
0.044
0.211
o.o,,s

-0.114
0.198

-0.507
0.001

-0.647
-0.399

0.654

4

-0.482
-0.282
-0.502
-0.325
0.130
0.037
0.129

-0.026
0.093
0.425

-0.000
0.071

-0.216

0.349 0.289 0.277 0.478 0.276 0.307

0.000 0.378 0.417

VARIMAX-ROTATED FACTOR LOADINGS

2 3 4

1

_1
0.140 0.186 0.154 0.679

PO .

2 0.061 0.141 0.046 0.393
C:i

3 -0.002 0.135 -0.032 0.621
4 -0.048 0.254 0.090 0.521 C")
5 0.105 0.753 0.185 0.197
6 0.177 0.791 0.015 0.233
7 -0.018 0.809 0.142 0.217
8 0.050 0.586 0.236 0.347
9 0.090 0.823 0.020 0.194
10 0.162 0.209 0.784 -0.091
11 0.887 0.204 0.394 0.126
12 0.112 0.028 0.742 0.243
13 0.279 0.186 0.476 0.494

CHISQUARE WITH 32 DEGREES OF FREEDOM IS 47.4241

PROBABILITY LEVEL IS 0.039

TUCKER'S RELIABILITY COEFFICIENT= 0.950



.L

5

L.

1

2

3

4

LATENT ROOTS

0.1669D 01
0.1554D 01
0.1181D 01
0.1125p 01

FIRST DIFFERENCES

0.1152D 00
0.3730D 00'
0.55730-01

5 0.10080 01 0.1171D 00
6 0.8990D 00 0.10880 00
7 0.8633D 00 0.35760-01
8 0.73990 00 0.12340 00
9 0.7109D 00 0.2898D-01
10 0.3384D L 00 0.3825D 00
11 0.2582D 00 0.76230-01
12 0.91040-01 0.16720 00
13 0.49910-03 0.90550-01



S

L.

RESIDUAL CORRELATIONS

1 2

1 1.000
2 0.015 1.000
3 -0.074 0.079
4 0.109 -0.016
5 0.010 0.161
6 0.007 01039
7 -0.037 -0.101
8 -0.119 -0.121
9 0.071 -0.009

10 -0.012 0.035
11 -0.000 -0.001
12 0,033 0.009
13 0.015 -0.034

RESIDUAL CORRELATIONS

11 12
11 __1,000__
12 -0.000 1.000
13 0.001 0.006

3.

1.000

4 5 6 7 s 9 10

-0.080 1.000
0.064 -0.164 1.000
0.042 0.028 -0.128 1.000

-0.041 0.007 -0.066 0.115 1.000
0.178 0.076 0.048 -0.079 0.102 1.000

-0.116 0.041 0.166 .00005 -0.090 -0.015 1.000
-0.051 0.068 0.029 0.0S3 -0.040 0.003 -0.051 1.000
-0.000 -0.000 -0.000 0.001 -0.001 0.002 -0.001 -0.000
0.019 -9:071 -0.007 -0.043 0.008 -0.024 0.055 0.005
0.010 -00013 -0.027 -0.026 0.074 -0.025 -0.010 -0.012

13

1.000
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HARMAN'S 12 PSYCHOLOGICAL TESTS ML

N= 145

P= 24

KL= 3

KU= 4

MAXIT= 30

LOGICAL VARIABLES= TF

INTEGER VARIABLES= 3300

EPS= 0.0005000

EPSE= 0.1000000

LOGICAL SCRATCH TAPE (DISK) NUMBER= 4



L.1

L

J

s.

MATRIX TO BE ANALYZED

1 2 3 4 5__
6 7 8 9 10

1 1.000
2 0.4C9 1.000

3 0.585 1.000
_0.512

4 0.3i1 0.215 1.000

5 0.327 0.099 0.160 0.227 1.000

6 0.280 0.170 0.113 0.723 0.325 1.000

7 0.489 0.116 00314 0.321 0.468 0.326 1.000

B 00395 0.285 0.271 0.578 0.391 0.532 0.332 1.000

9 00145 0.246 0.181 0.656 0.335 0.685 0.304 0.619 1.000

10 0.239 0.057 0.145 0.285 0.230 0.195 0.318 0.157 0.157 1.000

11 0.309 0.233 0.095 0.622 0.327 0.714 0.335 0.527 0.722 0.234

12 0.321 .075 0.140 0.247 0.305 0.184 0.403 0.382 0.223 0.317

MATRIX TO BE ANALYZE°

11 12

11 1.000
0.268 1.00012



MAXIMUM LIKELIHOOD SOLUTION FOR 3 FACTORS

0 c

UNROTATED FACTOR LOADINGS

1 2 3

1 C.550 _.P.414_ _701,278.
2 0.418 0.653 0.333
3 0.378 C.680 -0.057

I 4 0.793 -0.110 0.134
5 0.449 0.005 -0.354
6 0.795 -0.289 0.128
7 0.506 0.124 -0.517

ef

8 0.714 -0.003
9

10

0.807 0.184 0.122
0.307

-

0.021

-0.054

-0.294
11 0.786 -0.258 0.074
12 0.357 -0.049 -0.521

UNIQUE VARIANCES

0.448 0.281 0.391 0.342 0.673 0.267 0.461 0.487 0.300 0.819

0.310 0.598

VARIMAX-ROTATEO FACTOR LOADINGS

1 2 3

1 0.199 0.510 0.503
2 0.212 0.816 -0.094 Fo

3 0.029 C.740 0.246
4 0.761 0.198 0.200
5

6

0.249
0.832

0.083
0.033

0.508
0.197 1%)

7 0.192 0.177 0.686
8 0.585 0.230 0.345
9 00798 0.132 0.213
10 0.145 0.062 0.395
11 0.792 0.047 0.244
12 0.133 -0.033 0.619

CHISQUARE WITH 33 DEGREES OF FREEDOM IS 46.5319

PROBABILITY LEVEL IS 0.059

TUCKER'S RELIABILITY COEFFICIENT= 0.961



1

3

4

-
LoifENT kUOTS

0.1667D 01
0.15240 31
0.1173D 31
0.11200 01

FIRST DIFFERENCES

0.1435D 00
0.3506D 00
003260-01
0.95560-01r--- 5 0.1024D 01

6 0.90380 00 0.1203D 00
01 7 0.86440 00 0.39420-01

8 0.74220 00 0.11220 00
9 0.70870 00 0.33550-01
10 0.32370 00 0.3849D 00
11 0.20740 00 0.1163D 00
12 0.7544D-01 0.1320D 00

7

6

2



6

a

RESIDUAL COr4:(ELATIONS

1 2 _ 3 4 5 6 7 8 9 10
1 1.000
2 -0.007 1.000
3 0.013 -0.005 hoot) _

4 -0.022 0.022 -0.007 1.000
5 -0.037 0.060 -0.065 -0.168 1.000
6 -0.004 -0.055 0 050.__!.___ 0.145 0.035 1.000
7 0.034 -G.014 0.021 0.007 0.103 0.071 1.000
8 -0.025 0.016 -0.001 0.046 0.090 -0.083 -0.121 1.000
9 0.032 -0.039 0.022 -0.062 0.038_. _ __ -0.090 -0.050 0.127 1.000

10 -0.033 0.027 -0.004 0.158 -0.016 -0.012 0.013 -0.124 -0.103 1.000
11 0.013 0.066
12 0.000 -0.045

-0.065
0.018

-0.120
0.063

0.004
-0.062

0.017
-0.120

0.018
-0.079

-0.080
0.182

0.103
-0.026

0.039
0.079

RESIDUAL CORRFLATIONS

11 12
11 1.000
12 0.029 1.000

2 '



MAXIMUM LIKELIHOOD SOLUTION FOR 4 FACTORS

UNROTATED FACTOR LOADINGS

1 2 3 4

1 0.345 -0.614 0.132 0.193
1--

!

2 0.312 -0.477 0.528 -0.313
3 0.216 -0.596 0.465 0.037

91___ 4 1.000 0.002 0.001 0.001
5 0.228 -0.443 -0.273 0.201
6 0.724 -C.180 -0.346 -0.170
7 0.322 -0.488 -0.151 0.418

sl- 10 -0.058

8 0.579

0.285

-0.383 -0.177 -0.028
-0.335
-0.166

-0.3499 0.657 -0.259
41.322

11 0.623 -0.312 -0.431 -0.216
12 0.248 -0.285 -0.239 0.455

6

5

r

UNIQUE VARIANCES

0.449 0.299 0.381 0.000 0.636 0.295 0.460 0.486 0.267 0.784

0.281 0.594

VARIMAX-ROTATED FACTJR LOtaf.':NGS

1 2 3 4

1 0.203 0.)06 0.520 0.490
2 0.193 0.065 0.806 -0.099
3 0.016 0.022 0.750 0.237
4 0.705 0.653 0.189 0.202
5 0.286 -0.144 0.098 0.501
6 0.797 0.174 0.045 0.196
7 0.198 0.012 0.187 0.682
8 0.582 0.085 0.240 0.332
9 0.821 0.016 0.150 0.189

10 0.111 0.173 0.056 0.413
11 0.815 -0.015 0.061 0.227
12 0.134 0.050 -0.029 0.620

CHISQUARE WITH 24 DEGREES OF FREEDOM IS 28.9430

PROBABILITY LEVEL IS 0.222

TUCKER'S RELIABILITY COEFFICIENT= 0.980



D
,

LATENT ROOTS FIRST DIFFERENCES

,,,i

2

3

4
5

6
7

0.14960 01
- -

0.13500 00
0.22680 00

D-0.853101

_-__------_.l_

..1-___

0.1361D Ul
0.11340 01
0.1049D 01
0.98020 00
0.87570 00
0.8269D 00

0.68400-61
0.10450 00
0.4879D-01
0.10130 00
0.36940 00
0.12270 00

8
9

10

0.71910 00
0.3503D 00
0.22760 00

r
12
11 0.1748D 00

0.4983D-03

0.52810-01
0.1743D 00

3'

7



I

eL

2 3 6 7 8 9 10

RESIDUAL CORRELATIONS

1 4

1 1.000
2 -0.006 1.000
3 0.007 -0.001 1.000

4 -0.000 0.001 -46001 1;000

5

6
-0.050
-0.006

0.054
-0.042

-0.068
0.048

-0.001
0.001

1.000
0.045 1.000

7 0.037 -0.019 0.020 0:001 0.097 0.064 1.000

8 -00024 0.016 0.003 0.001 0.084 -0.059 -0.119 1.000

9 0.023 -0.056 0.034 0.001 -0.016 -0.057 -0.045 0.114 1.000
1.000

10 -0.027 0.041 -0.001 0.001 0.015 0.002 -0.118 -0.051
0.004

-0.014
0.104

11 0.002 0.069 -0.052 -0.002 -0.066 0.071 0.020 -0.097
0.057

12 0.009 -0.047 0.023 0.000 -0.056 -0.124 -0.081 0.187 -0.002

RESIDUAL CORRELATIONS

11 12

11 1.000
12 0.049 1.000

4



A
p
p
e
n
d
i
x
 
C

I
f
 
t
h
e
 
u
s
e
r
 
w
i
s
h
e
s
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
b
l
e
s
,

p
 
,

a
n
d
/
o
r
 
t
h
e

n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
b
l
e
s
 
b
e
f
o
r
e
 
s
e
l
e
c
t
i
o
n
,

p
0
 
,

t
h
e
 
M
A
I
N
 
p
r
o
g
r
a
m
 
a
n
d
 
s
u
b
r
o
u
t
i
n
e
s

R
E
X
,
 
S
E
L
E
C
T
,
 
N
N
T
R
A
P
,
 
I
N
C
P
S
I
 
a
n
d
 
F
C
T
G
R
 
n
e
e
d
 
t
o
 
b
e
 
m
o
d
i
f
i
e
d
.

I
n
 
t
h
e
 
M
A
I
N
 
p
r
o
g
r
a
m
 
t
h
e
 
D
I
M
E
N
S
I
O
N
 
c
a
r
d
 
s
h
o
u
l
d
 
r
e
a
d
 
a
s
 
f
o
l
l
o
w
s
:

D
I
M
E
N
S
I
O
N
 
F
M
T
(
1
0
)
,
S
(
n
)
,
A
(
n
)
,
N
E
A
D
(
2
0
)
,
Y
Y
(
p
)
,
E
(
m
)
,
Y
(
p
)

w
h
e
r
e

n
 
=
 
(
p
0
 
(
p
0
 
±
 
1
)
)
/
2

a
n
d

m
 
=
 
(
p
 
(
p
 
+
 
1
)
 
)
/
2

.

I
n
 
s
u
b
r
o
u
t
i
n
e
 
R
E
X
 
t
h
e
 
D
I
M
E
N
S
I
O
N
 
c
a
r
d
 
s
h
o
u
l
d
 
b
e
:

D
I
M
E
N
S
I
O
N
 
S
(
l
)
,
E
(
l
)
,
Y
(
p
0
)
,
X
(
p
0
)
,
F
M
T
(
l
0
)

.

I
n
 
s
u
b
r
o
u
t
i
n
e
 
S
E
L
E
C
T
 
t
h
e
 
D
I
M
E
N
S
I
O
N
 
c
a
r
d
 
s
h
o
u
l
d
 
b
e
:

D
I
M
E
N
S
I
O
N
 
S
(
l
)
,
E
(
l
)
,
M
M
(
p
0
)

I
n
 
s
u
b
r
o
u
t
i
n
e
s
 
N
W
-
T
R
A
P
,
 
I
N
C
P
S
I
 
a
n
d
 
F
C
T
G
R
 
t
h
e
 
C
O
M
M
O
N
 
b
l
o
c
k
 
K
E
R
N
 
s
h
o
u
l
d

r
e
a
d
:

C
O
M
M
O
N
/
K
E
R
N
/
G
 
(
p
 
)
,
 
V
 
(
p
 
)
,
V
B
(
p
 
)
,
 
D
2
 
(
p
 
)
,
 
S
i
b
 
)
,
 
S
2
 
(
p
 
)
,
S
3
 
(
p
)
,
 
E
P
S
U
,

B
N
D
,
 
I
M
 
(
p
 
)
,
 
M
O
 
R
,

M
O
R
E
,
 
M
A
X
T
R
Y
,
 
P
2
,
 
K
P
1

.

C
a
u
t
i
o
n
:

T
h
e
 
f
o
l
l
o
w
i
n
g
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n

p
a
n
d

p
0

m
u
s
t
 
h
o
l
d

2
P

<
 
(
p
0
 
(
p
0

1
)
 
)
/
2
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