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r
e
g
i
o
n

=
'
7
 
r
e
g
i
o
n
s
'

t
o
t
a
l

=
'
d
e
n
o
m
i
n
a
t
o
r
'
;

t
o
t
a
l
 
=
 
s
a
t
+
n
s
a
t
;

p
r
o
p
s
a
t
 
=
 
s
a
t
/
t
o
t
a
l
;

c
a
r
d
s
;

2
8
8
 
1
7
7
 
1
 
0
 
0
 
0

9
0
 
 
4
5
 
1
 
0
 
0
 
1

2
2
6
 
1
2
8
 
1
 
0
 
0
 
2

. . .
2
 
 
 
0
 
0
 
2
 
1
 
5

6
 
 
 
2
 
0
 
2
 
1
 
6

;

U
T

IL
IS

AT
IO

N
 D

E
 L

A
 P

R
O

C
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G

IS
T
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p
r
o
c
l
o
g
i
s
t
i
c

d
a
t
a
=
j
o
b
;

c
l
a
s
s

r
a
c
e
 
a
g
e
 
s
e
x
 
r
e
g
i
o
n
/
p
a
r
a
m
=
e
f
f
e
c
t
;

m
o
d
e
l

s
a
t
/
t
o
t
a
l
 
=
 
r
a
c
e
 
a
g
e
 
s
e
x
 
r
e
g
i
o
n
 
r
a
c
e
*
a
g
e

r
a
c
e
*
s
e
x
 
r
a
c
e
*
r
e
g
i
o
n
 
a
g
e
*
s
e
x

a
g
e
*
r
e
g
i
o
n
 
s
e
x
*
r
e
g
i
o
n

/
s
e
l
e
c
t
i
o
n
=
 
f
o
r
w
a
r
d
 

h
i
e
r
a
r
c
h
y
=
 
n
o
n
e
 
;

r
u
n
;

R
É

S
U

LT
AT

 D
E

 L
A

 P
R

O
C

 L
O

G
IS

T
IC

 
(O

P
T

IO
N

 F
O

R
W

A
R

D
 E

T
 H

IE
R

A
R

C
H

Y
 =

N
O

N
E

)
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Ty
pe
 I
II
 A
na
ly
si
s 
of
 E
ff
ec
ts

Wa
ld

Ef
fe
ct
  
  
  
  
  
 D
F 
  
 C
hi
-S
qu
ar
e 
  
 P
r 
> 
Ch
iS
q

ra
ce
  
  
  
  
  
  
  
1 
  
  
  
 0
.1
00
7 
  
  
  
 0
.7
51
0

ag
e 
  
  
  
  
  
  
  
2 
  
  
  
50
.7
10
0 
  
  
  
 <
.0
00
1

se
x 
  
  
  
  
  
  
  
1 
  
  
  
14
.0
59
7 
  
  
  
 0
.0
00
2

re
gi
on
  
  
  
  
  
  
6 
  
  
  
37
.7
01
0 
  
  
  
 <
.0
00
1

ra
ce
*s
ex
  
  
  
  
  
1 
  
  
  
 7
.5
64
1 
  
  
  
 0
.0
06
0

ag
e*
se
x 
  
  
  
  
  
2 
  
  
  
 5
.9
57
7 
  
  
  
 0
.0
50
9
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N
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A
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An
al
ys
is
 o
f 
Ma
xi
mu
m 
Li
ke
li
ho
od
 E
st
im
at
es

St
an
da
rd

Pa
ra
me
te
r 
  
  
  
 D
F 
  
 E
st
im
at
e 
  
  
  
Er
ro
r 
  
 C
hi
-S
qu
ar
e 
  
 P
r 
> 
Ch
iS
q

In
te
rc
ep
t 
  
  
  
  
1 
  
  
 0
.6
48
1 
  
  
 0
.0
34
6 
  
  
 3
50
.2
29
7 
  
  
  
 <
.0
00
1

ra
ce
  
  
  
0 
  
  
  
1 
  
  
-0
.0
09
9 
  
  
 0
.0
31
2 
  
  
  
 0
.1
00
7 
  
  
  
 0
.7
51
0

ag
e 
  
  
  
0 
  
  
  
1 
  
  
-0
.1
95
2 
  
  
 0
.0
31
6 
  
  
  
38
.2
45
9 
  
  
  
 <
.0
00
1

ag
e 
  
  
  
1 
  
  
  
1 
  
  
-0
.0
22
7 
  
  
 0
.0
37
5 
  
  
  
 0
.3
67
5 
  
  
  
 0
.5
44
4

se
x 
  
  
  
0 
  
  
  
1 
  
  
 0
.1
23
0 
  
  
 0
.0
32
8 
  
  
  
14
.0
59
7 
  
  
  
 0
.0
00
2

re
gi
on
  
  
0 
  
  
  
1 
  
  
-0
.2
19
2 
  
  
 0
.0
46
9 
  
  
  
21
.8
47
0 
  
  
  
 <
.0
00
1

re
gi
on
  
  
1 
  
  
  
1 
  
  
 0
.2
22
8 
  
  
 0
.0
82
0 
  
  
  
 7
.3
83
2 
  
  
  
 0
.0
06
6

re
gi
on
  
  
2 
  
  
  
1 
  
  
-0
.0
44
6 
  
  
 0
.0
52
7 
  
  
  
 0
.7
15
9 
  
  
  
 0
.3
97
5

re
gi
on
  
  
3 
  
  
  
1 
  
  
-0
.1
29
1 
  
  
 0
.0
46
2 
  
  
  
 7
.8
13
3 
  
  
  
 0
.0
05
2

re
gi
on
  
  
4 
  
  
  
1 
  
  
-0
.0
92
7 
  
  
 0
.0
47
2 
  
  
  
 3
.8
61
6 
  
  
  
 0
.0
49
4

re
gi
on
  
  
5 
  
  
  
1 
  
  
 0
.0
70
4 
  
  
 0
.0
53
1 
  
  
  
 1
.7
56
5 
  
  
  
 0
.1
85
1

ra
ce
*s
ex
  
0 
0 
  
  
1 
  
  
 0
.0
85
6 
  
  
 0
.0
31
1 
  
  
  
 7
.5
64
1 
  
  
  
 0
.0
06
0

ag
e*
se
x 
  
0 
0 
  
  
1 
  
  
 0
.0
76
8 
  
  
 0
.0
31
5 
  
  
  
 5
.9
42
8 
  
  
  
 0
.0
14
8

ag
e*
se
x 
  
1 
0 
  
  
1 
  
  
-0
.0
34
2 
  
  
 0
.0
37
5 
  
  
  
 0
.8
35
2 
  
  
  
 0
.3
60
8

C
A

LC
U

L 
E

T
 T

E
S

T
 D

E
S

 D
E

R
N

IE
R

S
 

C
O

E
FF

IC
IE

N
T

S
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p
r
o
c
l
o
g
i
s
t
i
c

d
a
t
a
=
j
o
b
;

c
l
a
s
s

r
a
c
e
 
a
g
e
 
s
e
x
 
r
e
g
i
o
n
/
p
a
r
a
m
=
e
f
f
e
c
t
;

m
o
d
e
l

s
a
t
/
t
o
t
a
l
 
=
 
r
a
c
e
 
a
g
e
 
s
e
x
 
r
e
g
i
o
n

r
a
c
e
*
s
e
x
 
a
g
e
*
s
e
x
 
;

c
o
n
t
r
a
s
t
'
A
g
e
 
>
4
4
'
a
g
e
 
-
1
-
1
/
e
s
t
i
m
a
t
e

=
 
p
a
r
m
;

c
o
n
t
r
a
s
t
'
P
a
c
i
f
i
c
'
r
e
g
i
o
n
 
-
1
-
1
-
1
-
1
-
1
-
1
/

e
s
t
i
m
a
t
e
=
p
a
r
m
;

c
o
n
t
r
a
s
t
'
A
g
e
>
4
4
,
H
o
m
m
e
'
a
g
e
*
s
e
x
 
-
1
-
1
/

e
s
t
i
m
a
t
e
=
p
a
r
m
;

r
u
n
;

R
É

S
U
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nt
ra
st
 R
ow
s 
Es
ti
ma
ti
on
 a
nd
 T
es
ti
ng
 R
es
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St
an
da
rd
  
  
Wa
ld

Co
nt
ra
st
  
  
  
  
  
 E
st
im
at
e 
  
 E
rr
or
  
Ch
i-
Sq
ua
re
  
Pr
 >
 C
hi
Sq

Ag
e 
>4
4 
  
  
  
  
  
  
0.
21
80
  
  
 0
.0
37
5 
  
 0
.1
44
4 
  
  
<.
00
01

Pa
ci
fi
c 
  
  
  
  
  
  
0.
19
24
  
  
 0
.0
75
1 
  
 0
.0
45
3 
  
  
0.
01
04

Ag
e>
44
,H
om
me
  
  
  
 -
0.
04
25
  
  
 0
.0
37
5 
  
-0
.1
15
9 
  
  
0.
25
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Fe
m

m
e

H
om

m
e

.0
5

  
05.

.0
3

  
03.

.0
8

-
   

08.

4444
35

35

   
Fe

m
m

e
H

om
m

e
09. 

   
  

09.
09.-

   
  

09.
B

la
ncB

la
nc

N
on

  
 

19..0
7

.0
9

.1
3

.0
422..2
2

Pa
ci

fic
So

ut
hw

es
t

N
or

th
w

es
t

M
id

w
es

t
So

ut
he

rn
A

tla
nt

ic
M

idN
or

th
ea

st

   
 

  
12..1

2
Fe

m
m

e
H

om
m

e
   

   
 

22..0
2

.2
0

4444
35

35
   

 
   

 
01..0
1

B
la

ncB
la

nc
N

on
   

  
.6

5
0

   
   

  

   
  

))
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fa
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Lo
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t(P
ro

b

 

 





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

  
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





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


 

  


 

  




 
  





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C
on

st
ru

ct
io

n 
d

’u
n 

m
od

èl
e 

hi
ér

ar
ch

iq
ue

p
r
o
c
l
o
g
i
s
t
i
c

d
a
t
a
=
j
o
b
;

c
l
a
s
s

r
a
c
e
 
a
g
e
 
s
e
x
 
r
e
g
i
o
n
/
p
a
r
a
m
=
e
f
f
e
c
t
;

m
o
d
e
l

s
a
t
/
t
o
t
a
l
=
 
s
e
x
 
r
e
g
i
o
n
 
r
a
c
e
(
s
e
x
)
 

a
g
e
(
s
e
x
)
 
/
s
c
a
l
e
=
n
o
n
e
 
;

c
o
n
t
r
a
s
t
'
P
a
c
i
f
i
c
'
r
e
g
i
o
n
 
-
1
-
1
-
1
-
1
-
1
-
1

/
e
s
t
i
m
a
t
e
=
p
a
r
m
;

c
o
n
t
r
a
s
t
'
A
g
e
>
4
4
,
H
o
m
m
e
'
a
g
e
(
s
e
x
)
 
-
1
-
1
0
0

/
e
s
t
i
m
a
t
e

=
 
p
a
r
m
;

c
o
n
t
r
a
s
t
'
A
g
e
>
4
4
,
F
e
m
m
e
'
a
g
e
(
s
e
x
)
 
0
0
-
1
-
1

/
e
s
t
i
m
a
t
e
=
p
a
r
m
;

r
u
n
;

R
É

S
U

LT
AT

S
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Ty
pe
 I
II
 A
na
ly
si
s 
of
 E
ff
ec
ts Wa

ld
Ef
fe
ct
  
  
  
  
 D
F 
  
 C
hi
-S
qu
ar
e 
  
 P
r 
> 
Ch
iS
q

se
x 
  
  
  
  
  
  
1 
  
  
  
14
.0
59
7 
  
  
  
 0
.0
00
2

re
gi
on
  
  
  
  
  
6 
  
  
  
37
.7
01
0 
  
  
  
 <
.0
00
1

ra
ce
(s
ex
) 
  
  
  
2 
  
  
  
 7
.5
71
0 
  
  
  
 0
.0
22
7

ag
e(
se
x)
  
  
  
  
4 
  
  
  
55
.4
07
8 
  
  
  
 <
.0
00
1

R
É

S
U

LT
AT

S
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An
al
ys
is
 o
f 
Ma
xi
mu
m 
Li
ke
li
ho
od
 E
st
im
at
es

St
an
da
rd

Pa
ra
me
te
r 
  
  
  
 D
F 
  
 E
st
im
at
e 
  
  
  
Er
ro
r 
  
 C
hi
-S
qu
ar
e 
  
 P
r 
> 
Ch
iS
q

In
te
rc
ep
t 
  
  
  
  
1 
  
  
 0
.6
48
1 
  
  
 0
.0
34
6 
  
  
 3
50
.2
29
7 
  
  
  
 <
.0
00
1

se
x 
  
  
  
0 
  
  
  
1 
  
  
 0
.1
23
0 
  
  
 0
.0
32
8 
  
  
  
14
.0
59
7 
  
  
  
 0
.0
00
2

re
gi
on
  
  
0 
  
  
  
1 
  
  
-0
.2
19
2 
  
  
 0
.0
46
9 
  
  
  
21
.8
47
0 
  
  
  
 <
.0
00
1

re
gi
on
  
  
1 
  
  
  
1 
  
  
 0
.2
22
8 
  
  
 0
.0
82
0 
  
  
  
 7
.3
83
2 
  
  
  
 0
.0
06
6

re
gi
on
  
  
2 
  
  
  
1 
  
  
-0
.0
44
6 
  
  
 0
.0
52
7 
  
  
  
 0
.7
15
9 
  
  
  
 0
.3
97
5

re
gi
on
  
  
3 
  
  
  
1 
  
  
-0
.1
29
1 
  
  
 0
.0
46
2 
  
  
  
 7
.8
13
3 
  
  
  
 0
.0
05
2

re
gi
on
  
  
4 
  
  
  
1 
  
  
-0
.0
92
7 
  
  
 0
.0
47
2 
  
  
  
 3
.8
61
6 
  
  
  
 0
.0
49
4

re
gi
on
  
  
5 
  
  
  
1 
  
  
 0
.0
70
4 
  
  
 0
.0
53
1 
  
  
  
 1
.7
56
5 
  
  
  
 0
.1
85
1

ra
ce
(s
ex
) 
0 
0 
  
  
1 
  
  
 0
.0
75
7 
  
  
 0
.0
42
2 
  
  
  
 3
.2
23
0 
  
  
  
 0
.0
72
6

ra
ce
(s
ex
) 
0 
1 
  
  
1 
  
  
-0
.0
95
6 
  
  
 0
.0
45
9 
  
  
  
 4
.3
24
4 
  
  
  
 0
.0
37
6

ag
e(
se
x)
  
0 
0 
  
  
1 
  
  
-0
.1
18
5 
  
  
 0
.0
34
2 
  
  
  
11
.9
88
1 
  
  
  
 0
.0
00
5

ag
e(
se
x)
  
1 
0 
  
  
1 
  
  
-0
.0
57
0 
  
  
 0
.0
37
0 
  
  
  
 2
.3
68
3 
  
  
  
 0
.1
23
8

ag
e(
se
x)
  
0 
1 
  
  
1 
  
  
-0
.2
72
0 
  
  
 0
.0
53
0 
  
  
  
26
.3
73
5 
  
  
  
 <
.0
00
1

ag
e(
se
x)
  
1 
1 
  
  
1 
  
  
 0
.0
11
5 
  
  
 0
.0
65
2 
  
  
  
 0
.0
31
3 
  
  
  
 0
.8
59
6

St
an
da
rd
  
  
  
  
Wa
ld

Co
nt
ra
st
  
  
  
Es
ti
ma
te
  
  
Er
ro
r 
  
  
 C
hi
-S
qu
ar
e 
 P
r 
> 
Ch
iS
q

Pa
ci
fi
c 
  
  
  
 0
.1
92
4 
  
  
0.
07
51
  
  
  
  
6.
57
29
  
  
  
0.
01
04

Ag
e>
44
,H
om
me
  
 0
.1
75
4 
  
  
0.
03
67
  
  
  
 2
2.
84
77
  
  
  
<.
00
01

Ag
e>
44
,F
em
me
  
 0
.2
60
5 
  
  
0.
06
54
  
  
  
 1
5.
87
19
  
  
  
<.
00
01

76

U
til

is
at

io
n 

de
 la

 P
ro

c 
L

og
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 a

ve
c 

l’
op

tio
n 

Pa
ra

m
=e

ff
ec

t

ns ns

B
la
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N
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-b
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10.
10.

08.-
08.

Fe
m

m
e

H
om

m
e

19..0
7

.0
9

.1
3

.0
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2

Pa
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fic
So

ut
hw
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t

N
or

th
w

es
t

M
id

w
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t
So

ut
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A
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M

idN
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th
ea

st
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2

Fe
m

m
e

H
om

m
e

.6
5

0

))
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
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D
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 se
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 :
R
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Se
xe

)

D
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en
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 se
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A
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(S
ex
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H
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m
e
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2
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6
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8
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m

m
e
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7
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1
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6







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
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
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A
na
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 d
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 ré
si

du
s

do
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ée
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ég

ée
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•
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= 
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fe
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if 
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e 
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 i 
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4
•
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= 

no
m
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e 
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•
= 
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té
 d

e 
su
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ès
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an

s l
e 

gr
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•
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  =
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u 
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i
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R
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•
R
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id

u 
dé
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