


U
si

n
g

 D
ec

is
io

n
 T

re
es

 t
o

 
S

o
lv

e 
B

u
si

n
es

s 
p

ro
b

le
m

s 
w

it
h

 O
ra

cl
e 

D
at

a 
M

in
in

g
 1

0g

R
o

b
er

t 
A

. H
ab

er
st

ro
h

P
rin

ci
pa

l P
ro

du
ct

 M
an

ag
er

D
at

a 
M

in
in

g 
T

ec
hn

ol
og

ie
s

O
ra

cl
e 

C
or

po
ra

tio
n

ro
be

rt
.h

ab
er

st
ro

h@
or

ac
le

.c
om



A
g

en
d

a

�
O

ve
rv

ie
w

 o
f 

C
u

rr
en

t 
O

D
M

 
A

lg
o

ri
th

m
s

–
S

u
p

er
vi

se
d

: 
A

I, 
N

B
, A

B
N

, S
V

M
–

U
n

su
p

er
vi

se
d

: 
A

R
, O

C
, K

M
–

F
ea

tu
re

 E
xt

ra
ct

io
n

: 
N

M
F

�
G

u
id

ed
 A

n
al

yt
ic

s
�

P
re

d
ic

ti
ve

 A
n

al
yt

ic
s

�
In

tr
o

d
u

ci
n

g
 D

ec
is

io
n

 T
re

es



O
D

M
 A

L
G

O
R

IT
H

M
S

A
va

ila
b

le
 in

 O
D

M
 1

0.
1



S
am

p
le

 D
at

a 
to

 B
u

ild
, T

es
t,

 A
p

p
ly

 M
o

d
el

s

�
M

IN
IN

G
_D

A
T

A
_B

U
IL

D
 –

E
le

ct
ro

ni
cs

 S
to

re
 C

us
to

m
er

s



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s

�
A

ttr
ib

ut
e 

Im
po

rt
an

ce
–

U
se

s 
M

D
L 

al
go

rit
hm

 to
 r

an
k 

th
e 

w
ei

gh
t o

f e
ac

h 
at

tr
ib

ut
e 

in
 p

re
di

ct
in

g 
a 

ta
rg

et
 v

al
ue



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s

�
C

la
ss

ifi
ca

tio
n 

–
N

ai
ve

 B
ay

es
–

F
or

 e
ac

h 
cu

st
om

er
, N

aï
ve

 B
ay

es
 c

al
cu

la
te

s 
th

e 
pr

ob
ab

ili
ty

 fo
r 

th
e 

ta
rg

et
 v

al
ue

, c
on

di
tio

na
l o

n 
th

e 
va

lu
es

 o
f t

he
 a

ttr
ib

ut
es

 o
f t

ha
t c

us
to

m
er

�
E

xa
m

pl
e:

 P
ro

ba
bi

lit
y 

th
at

 a
 m

ar
rie

d 
m

al
e 

w
ith

 2
-3

 c
hi

ld
re

n 
w

ho
 

ha
s 

pu
rc

ha
se

d 
pr

od
uc

t X
 w

ill
 b

uy
 p

ro
du

ct
 Y

 is
 N

%



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s
�

C
la

ss
ifi

ca
tio

n 
-

A
B

N
–

T
he

 A
da

pt
iv

e 
B

ay
es

N
et

w
or

k 
al

go
rit

hm
 c

on
st

ru
ct

s 
a 

se
rie

s 
of

 tr
ee

s 
(f

ea
tu

re
s)

 th
at

 to
ge

th
er

 c
an

 
ca

lc
ul

at
e 

th
e 

pr
ob

ab
ili

ty
 th

at
 a

 c
us

to
m

er
 w

ill
 d

is
pl

ay
 

th
e 

ta
rg

et
ed

 b
eh

av
io

r.
 If

 o
nl

y 
on

e 
fe

at
ur

e 
is

 b
ui

lt,
 

ru
le

s 
ca

n 
be

 d
er

iv
ed

.



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s

�
C

la
ss

ifi
ca

tio
n 

-
S

V
M

–
If 

th
e 

cu
st

om
er

s 
ar

e 
th

ou
gh

t o
f a

s 
po

in
ts

 in
 s

pa
ce

, t
he

 S
up

po
rt

 
V

ec
to

r 
M

ac
hi

ne
s 

al
go

rit
hm

 d
ef

in
es

 a
 s

ur
fa

ce
 th

at
 s

ep
ar

at
es

 
th

e 
tw

o 
cl

as
se

s 
of

 c
us

to
m

er
s 

w
ith

 d
iff

er
in

g 
ta

rg
et

 v
al

ue
s.

 T
he

 
co

ef
fic

ie
nt

s 
de

fin
in

g 
th

is
 “

se
pa

ra
to

r”
ca

n 
be

 s
ee

n



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s
�

R
eg

re
ss

io
n 

-
S

V
M

–
S

up
po

rt
 V

ec
to

r 
M

ac
hi

ne
s 

ca
n 

al
so

 b
e 

us
ed

 to
 p

re
di

ct
 a

 
co

nt
in

uo
us

 v
al

ue
, s

uc
h 

as
 in

co
m

e 
or

 a
ge

. T
he

 g
eo

m
et

ric
 

st
ru

ct
ur

e 
de

te
rm

in
in

g 
th

e 
ta

rg
et

 v
al

ue
s 

is
 d

ef
in

ed
 b

y 
a 

se
t o

f 
co

ef
fic

ie
nt

s



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s
�

A
ss

oc
ia

tio
n 

R
ul

es
 

–
A

R
 b

ui
ld

s 
a 

m
od

el
 th

at
 in

di
ca

te
s 

w
hi

ch
 a

ttr
ib

ut
e 

va
lu

es
 a

re
 

ty
pi

ca
lly

 fo
un

d 
to

ge
th

er

�
E

xa
m

pl
e 

–
M

ar
ke

t B
as

ke
t A

na
ly

si
s



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s
�

C
lu

st
er

in
g 

–
O

-c
lu

st
er

–
T

hi
nk

in
g 

of
 c

us
to

m
er

s 
as

 p
oi

nt
s 

in
 s

pa
ce

, O
-c

lu
st

er
 s

eg
m

en
ts

 
cu

st
om

er
s 

by
 lo

ok
in

g 
fo

r 
ar

ea
s 

of
 d

en
si

ty
 (

se
pa

ra
te

 “
cl

ou
ds

”)
. T

he
 

ch
ar

ac
te

ris
tic

s 
di

st
in

gu
is

hi
ng

 o
ne

 c
lu

st
er

 fr
om

 a
no

th
er

 c
an

 b
e 

di
sp

la
ye

d



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s
�

C
lu

st
er

in
g 

–
E

nh
an

ce
d 

K
-m

ea
ns

–
T

hi
nk

in
g 

of
 c

us
to

m
er

s 
as

 p
oi

nt
s 

in
 s

pa
ce

, K
-m

ea
ns

 c
re

at
es

 a
 u

se
r-

de
fin

ed
 n

um
be

r 
of

 s
eg

m
en

ts
, u

si
ng

 d
is

ta
nc

e 
fr

om
 a

 c
lu

st
er

 c
en

tr
oi

d 
to

 
de

te
rm

in
e 

se
gm

en
t m

em
be

rs
hi

p.
 D

is
tin

gu
is

hi
ng

 c
ha

ra
ct

er
is

tic
s 

ca
n

be
 

di
sp

la
ye

d



W
id

e 
ra

n
g

e 
o

f 
d

at
a 

m
in

in
g

 a
lg

o
ri

th
m

s
�

F
ea

tu
re

 E
xt

ra
ct

io
n 

-
N

M
F

–
N

on
-n

eg
at

iv
e 

M
at

rix
 F

ac
to

riz
at

io
n 

re
du

ce
s 

th
e 

nu
m

be
r 

of
 a

ttr
ib

ut
es

 in
 

a 
da

ta
 m

in
in

g 
pr

ob
le

m
 b

y 
cr

ea
tin

g 
ne

w
 a

ttr
ib

ut
es

 a
s 

co
m

bi
na

tio
ns

of
 

th
e 

or
ig

in
al

 s
et

. T
hi

s 
is

 u
se

fu
l, 

fo
r 

ex
am

pl
e,

 in
 te

xt
 m

in
in

g.
 H

er
e,

 n
ew

 
at

tr
ib

ut
e 

nu
m

be
r 

3 
is

 s
ho

w
n 

as
 a

 c
om

bi
na

tio
n 

of
 th

e 
va

lu
es

 o
f t

he
 2

8 
or

ig
in

al
 a

ttr
ib

ut
es

.



G
U

ID
E

D
 A

N
A

L
Y

T
IC

S
M

in
in

g
 A

ct
iv

it
y 

G
u

id
e



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y

In
 O

ra
cl

e 
D

at
a 

M
in

er
 (

O
D

M
r)

:



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y



G
u

id
ed

 A
n

al
yt

ic
s 

–
M

in
in

g
 A

ct
iv

it
y



P
R

E
D

IC
T

IV
E

 A
N

A
L

Y
T

IC
S

T
o

w
ar

d
s 

“O
n

e-
b

u
tt

o
n

”
M

in
in

g



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s

T
h

e 
G

o
al

: 
S

im
p

lic
it

y

U
se

r 
id

en
ti

fi
es

:

•
in

p
u

t 
d

at
a

•
ta

rg
et

•
ca

se
 id

en
ti

fi
er

•
o

u
tp

u
t 

ta
b

le
 n

am
e

A
u

to
m

at
ed

 D
at

a 
P

ro
ce

ss
in

g
 a

n
d

 c
re

at
io

n
 o

f 
A

tt
ri

b
u

te
 Im

p
o

rt
an

ce
 a

n
d

 
M

o
d

el
 A

p
p

ly
 r

es
u

lt
s 

ta
b

le
s



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

In
iti

al
iz

e 
th

e 
en

vi
ro

nm
en

t:

>
 s

ql
pl

us
 d

m
sy

s/
dm

sy
s 

@
db

m
sd

m
pa

.s
ql

>
 s

ql
pl

us
 d

m
sy

s/
dm

sy
s

@
pr

vt
dm

pa
.p

lb
>

 e
xi

t

E
nt

er
 th

e 
od

m
 u

se
r 

sc
he

m
a:

>
 s

ql
pl

us
 d

m
us

er
/d

m
us

er



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

E
xp

la
in

 F
u

n
ct

io
n

 –
A

tt
ri

b
u

te
 Im

p
o

rt
an

ce

be
gi

n
db

m
s_

pr
ed

ic
tiv

e_
an

al
yt

ic
s.

ex
pl

ai
n(

da
ta

_t
ab

le
_n

am
e 

=
>

 'm
in

in
g_

da
ta

_b
ui

ld
',

ex
pl

ai
n_

co
lu

m
n_

na
m

e 
=

>
 'a

ffi
ni

ty
_c

ar
d'

,
re

su
lt_

ta
bl

e_
na

m
e 

=
>

 ‘e
xp

la
in

_r
es

ul
t1

’);
en

d;
/

D
es

cr
ip

ti
o

n
s:

da
ta

_t
ab

le
_n

am
e:

 in
pu

t t
ab

le
ex

pl
ai

n_
co

lu
m

n_
na

m
e:

 ta
rg

et
 a

ttr
ib

ut
e

re
su

lt_
ta

bl
e_

na
m

e:
 o

ut
pu

t t
ab

le



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

P
re

d
ic

t 
F

u
n

ct
io

n
 –

C
la

ss
if

ic
at

io
n

be
gi

n
db

m
s_

pr
ed

ic
tiv

e_
an

al
yt

ic
s.

pr
ed

ic
t(

ac
cu

ra
cy

 =
>

 v
_a

cc
ur

ac
y,

da
ta

_t
ab

le
_n

am
e 

=
>

 'm
in

in
g_

da
ta

_b
ui

ld
',

ca
se

_i
d_

co
lu

m
n_

na
m

e 
=

>
 'i

d'
,

ta
rg

et
_c

ol
um

n_
na

m
e 

=
>

 'a
ffi

ni
ty

_c
ar

d'
,

re
su

lt_
ta

bl
e_

na
m

e 
=

>
 'p

re
di

ct
_r

es
ul

t1
');

en
d;

/

D
es

cr
ip

ti
o

n
s:

da
ta

_t
ab

le
_n

am
e:

 in
pu

t t
ab

le
ca

se
_i

d_
co

lu
m

n_
na

m
e:

 u
ni

qu
e 

id
en

tif
ie

r
ta

rg
et

_c
ol

um
n_

na
m

e:
 ta

rg
et

 a
ttr

ib
ut

e
re

su
lt_

ta
bl

e_
na

m
e:

 o
ut

pu
t t

ab
le



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

E
xe

cu
ti

o
n

:
S

Q
L>

 @
P

re
di

ct
iv

e_
A

na
ly

tic
s_

de
m

o.
sq

l

A
cc

ur
ac

y 
=

 .8
34

P
L/

S
Q

L 
pr

oc
ed

ur
e 

su
cc

es
sf

ul
ly

 c
om

pl
et

ed
.

ID
 P

R
E

D
IC

T
IO

N
 P

R
O

B
A

B
IL

IT
Y

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
-

10
15

01
   

   
   

 0
  .

51
74

85
88

7
10

15
02

   
   

   
 0

  .
99

78
71

63
5

10
15

03
   

   
   

 0
   

   
   

  1
10

15
05

   
   

   
 1

  .
68

25
77

96
8

10
15

07
   

   
   

 0
  .

98
42

02
22

5
10

15
08

   
   

   
 0

  .
99

99
99

99
9

10
15

10
   

   
   

 1
   

   
   

  1
10

15
11

   
   

   
 0

  .
84

56
19

51
5

10
15

14
   

   
   

 0
  .

98
58

27
59

4
10

15
15

   
   

   
 0

   
   

   
  1

10
 r

ow
s 

se
le

ct
ed

.



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

E
xe

cu
ti

o
n

 (
co

n
ti

n
u

ed
):

P
L/

S
Q

L 
pr

oc
ed

ur
e 

su
cc

es
sf

ul
ly

 c
om

pl
et

ed
.

A
T

T
R

IB
U

T
E

_N
A

M
E

   
   

   
   

   
   

  E
X

P
LA

N
A

T
O

R
Y

_V
A

LU
E

   
   

 R
A

N
K

--
--

--
--

--
--

--
--

--
--

--
--

--
-

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

H
O

U
S

E
H

O
LD

_S
IZ

E
   

   
   

   
   

   
   

   
   

   
   

 .1
85

65
42

49
  

1
M

A
R

IT
A

L_
S

T
A

T
U

S
   

   
   

   
   

   
   

   
   

   
.1

77
83

24
64

   
   

  
2

P
R

O
M

O
_R

E
S

P
O

N
D

   
   

   
   

   
   

   
   

   
   

   
 .1

59
06

54
26

   
   

 
3

B
U

LK
_P

U
R

C
H

_A
V

E
_A

M
T

   
   

   
   

   
   

   
   

 .1
07

52
68

06
   

   
   

 
4

Y
R

S
_R

E
S

ID
E

N
C

E
   

   
   

   
   

   
   

   
   

   
   

   
.0

95
94

41
3 

   
   

   
5

Y
_B

O
X

_G
A

M
E

S
   

   
   

   
   

   
   

   
   

   
   

   
.0

77
15

74
04

   
   

   
 

6
E

D
U

C
A

T
IO

N
   

   
   

   
   

   
   

   
   

   
   

   
   

.0
72

95
35

98
   

   
   

 
7

W
K

S
_S

IN
C

E
_L

A
S

T
_P

U
R

C
H

   
   

   
   

   
   

   
.0

72
95

35
98

   
   

   
 

7
H

O
M

E
_T

H
E

A
T

E
R

_P
A

C
K

A
G

   
   

   
   

   
   

   
.0

69
10

23
44

   
   

   
 

8
O

C
C

U
P

A
T

IO
N

   
   

   
   

   
   

   
   

   
   

   
   

  
.0

52
43

41
59

   
   

   
9

G
E

N
D

E
R

   
   

   
   

   
   

   
   

   
   

   
   

   
   

.0
43

16
20

87
   

   
   

10
N

O
_D

IF
F

E
R

E
N

T
_K

IN
D

_I
T

E
M

S
   

   
   

   
   

  .
04

00
43

85
3 

   
   

  
11

A
G

E
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

.0
25

72
94

17
   

   
   

12
A

V
E

R
A

G
E

__
_I

T
E

M
S

_P
U

R
C

H
A

S
E

D
   

   
   

.0
25

29
43

32
   

   
   

13
B

O
O

K
K

E
E

P
IN

G
_A

P
P

LI
C

A
T

IO
N

   
   

   
   

   
  .

02
35

05
55

   
   

   
14

D
IS

A
B

LE
_C

O
O

K
IE

S
   

   
   

   
   

   
   

   
   

   
 

.0
11

70
18

37
   

   
   

15
W

O
R

K
C

LA
S

S
   

   
   

   
   

   
   

   
   

   
   

   
  

.0
07

58
39

59
   

   
   

16
A

N
N

U
A

L_
IN

C
O

M
E

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  0
   

   
17

B
U

LK
_P

A
C

K
_D

IS
K

E
T

T
E

S
   

   
   

   
   

   
   

   
   

   
  0

   
   

   
17

F
LA

T
_P

A
N

E
L_

M
O

N
IT

O
R

   
   

   
   

   
   

   
   

   
   

   
 0

   
   

  
17

ID
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
0 

   
   

  
17

M
A

IL
IN

G
_L

IS
T

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
0 

   
   

  
17

O
S

_D
O

C
_S

E
T

_K
A

N
JI

   
   

   
   

   
   

   
   

   
   

   
   

   
0 

   
   

 
17

P
E

T
S

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

0 
   

   
  

17
P

R
IN

T
E

R
_S

U
P

P
LI

E
S

   
   

   
   

   
   

   
   

   
   

   
   

   
 0

   
   

 
17

S
H

IP
P

IN
G

_A
D

D
R

E
S

S
_C

O
U

N
T

R
Y

   
   

   
   

   
   

 0
   

   
   

17
S

R
_C

IT
IZ

E
N

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

0 
   

   
  

17
T

O
P

_R
E

A
S

O
N

_F
O

R
_S

H
O

P
P

IN
G

   
   

   
   

   
   

   
0 

   
   

  
17



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

D
is

p
la

y 
E

xp
la

in
 R

es
u

lt
 T

ab
le



P
re

d
ic

ti
ve

 A
n

al
yt

ic
s 

–
P

L
/S

Q
L

 S
cr

ip
ts

D
is

p
la

y 
P

re
d

ic
t 

R
es

u
lt

 T
ab

le



D
ec

is
io

n
 T

re
es

A
va

ila
b

le
 in

 O
D

M
 1

0.
2



O
p

ti
m

iz
e 

S
p

lit
 V

al
u

e

T
R

E
E

_I
M

P
U

R
IT

Y
_M

E
T

R
IC

 =
 G

IN
I

(a
lt

er
n

at
e:

 E
N

T
R

O
P

Y
)

D
et

er
m

in
e 

T
re

e 
S

iz
e

T
R

E
E

_T
E

R
M

_M
A

X
_D

E
P

T
H

 =
 7

S
p

lit
ti

n
g

 C
ri

te
ri

a 
–

P
ar

en
t 

N
o

d
e:

T
R

E
E

_T
E

R
M

_M
IN

P
C

T
_S

P
L

IT
 =

 .1

T
R

E
E

_T
E

R
M

_M
IN

R
E

C
_S

P
L

IT
 =

 2
0

S
p

lit
ti

n
g

 C
ri

te
ri

a 
–

C
h

ild
 N

o
d

e:

T
R

E
E

_T
E

R
M

_M
IN

P
C

T
_N

O
D

E
 =

 .0
5

T
R

E
E

_T
E

R
M

_M
IN

R
E

C
_N

O
D

E
 =

 1
0

C
O

S
T

S
, P

R
IO

R
S

: 
n

o
t 

se
t

D
E

F
A

U
L

T
 B

U
IL

D
 S

E
T

T
IN

G
S



T
ar

g
et

: 

A
F

F
IN

IT
Y

_C
A

R
D

  (
A

C
)

P
re

d
ic

to
rs

 u
se

d
:

C
U

S
T

_M
A

R
IT

A
L

_S
T

A
T

U
S

  (
M

S
)

E
D

U
C

A
T

IO
N

  (
E

D
U

C
)

H
O

M
E

_T
H

E
A

T
E

R
_P

A
C

K
A

G
E

  (
T

H
T

R
)

H
O

U
S

E
H

O
L

D
_S

IZ
E

  (
H

H
S

)

O
C

C
U

P
A

T
IO

N
  (

O
C

C
)

Y
R

S
_R

E
S

ID
E

N
C

E
  (

R
E

S
)

A
T

T
R

IB
U

T
E

S



S
A

M
P

L
E

 B
U

IL
D

�I
n

p
u

t 
d

at
a:

 M
IN

IN
G

_D
A

T
A

_B
U

IL
D

_V

�A
ll 

d
ef

au
lt

 s
et

ti
n

g
s

0

4

3
1

2

5
6

7
8

M
S

R
E

S

E
D

U
C

E
D

U
C

0:
 1

12
0

1:
 3

80

0:
 3

82
1:

 3
30

0:
 7

38
1:

 5
0

0:
 3

15
1:

 1
51

0:
 6

7
1:

 1
79

0:
 1

43
1:

 3
1

0:
 5

95
1:

 1
9

0:
 1

18
1:

 1
9

0:
 1

97
1:

 1
32

S
co

re
=

1,
 P

ro
b

=
.7

27
6

S
co

re
=

0,
 P

ro
b

=
.8

21
8

S
co

re
=

0,
 P

ro
b

=
.9

69
0

S
co

re
=

0,
 P

ro
b

=
.8

61
3

S
co

re
=

0,
 P

ro
b

=
.5

98
8



S
A

M
P

L
E

 B
U

IL
D

�S
u

rr
o

g
at

es
0

4

3
1

2

5
6

7
8

M
S

R
E

S

E
D

U
C

E
D

U
C

0:
 1

12
0

1:
 3

80

0:
 3

82
1:

 3
30

0:
 7

38
1:

 5
0

0:
 3

15
1:

 1
51

0:
 6

7
1:

 1
79

0:
 1

43
1:

 3
1

0:
 5

95
1:

 1
9

0:
 1

18
1:

 1
9

0:
 1

97
1:

 1
32

S
co

re
=

0,
 P

ro
b

=
.8

61
3

S
co

re
=

0,
 P

ro
b

=
.5

98
8

S
co

re
=

1,
 P

ro
b

=
.7

27
6

S
co

re
=

0,
 P

ro
b

=
.8

21
8

S
co

re
=

0,
 P

ro
b

=
.9

69
0

[H
H

S
]

[T
H

T
R

]

[O
C

C
]

[O
C

C
]



F
u

ll 
D

es
cr

ip
ti

o
n

�
�

�
�

��
��

��
��

�
�

	



��
�

�
�

�

�

�
�

�
	



��

�
�

�
�


�
��

�
�

	



��
�

�
�

�
�

�
�

��
��

��
��

�
�

	



��
�

�
�

�	
�

�
�

	



��
�

�
�


�
��

�
�

	



��
�

�
�



�

�



�
�

�
�

�

�

�
�

�



�



�
�

��
��

“�
�

��
��

�
�


�
�	

��
�

�
�

��
��

�
�

�
�

�
�

�
�

�
�

� 
�

��
��

“�
�

	�
!

"�
“

�
�

�
�

�
��

��
��

�
�

	



��
�!

#
#

�	
�

�
�

	



��
�

�
�


�
��

�
�

	



��
�

�
�

�
�

�



�



��
$

��
��

�
�

�
%&

�
	�

�
�

%&
�

	�
�

�
%&

�
	�

�
�

%"
!

%&
�

	�
�

%&
"#

%&
�

	�
�

%&
"�

%&
�

	�
'

%&
�

	�
(

	)
�

*
&

+�
	�

�
�

�
,

*
"-

�
	�

�
�

".
��

�
�

	
�

/
��

�
*

&
+�

�	
��

�
�

�
��

��
�






�
/

�



��
$

��
��

	
�

0
�

	�



1�
��

*
+�

	�



��
2%

�
�

	�
3

�
�4

��
.

�
	�

�
�

�
�

1�
��

	�
�

,
5

�
�

"�
�

	�
�

�
*

&
��

�
�

	�
�

%&
�

��
	�

�
�

1�
�

�
	

�



�
*

&
�

5
6

�
	�



��

�
�

6
+ “

�
�

�
�

��
��

��
��

�
�

	



��
�

�
�

�	
�

	�
�

	



��
�

�
�


�
��

�
�

	



��
�

�



�
�



�

�
�

�
�


�
�

�
�



�



�

�
��

��
�

�
�7

,
�*

+�
	�

�
�

8
�

�
�

%�
	�

�
�

�"
�

3
�

	�
$

�
7

�
��

�
	�

�
�

6
�

�+
�

	�
9

��
,

:
�

�
�

�	
��

�
�

�
��

��
�

�
�

�
�

�
�

�
�

�
�

� 
�

��
��

�
�

�
	�

�
�

	�
#

"�
�

	�
'

;
“

�
�

�
�

�!
��

��
��

�
�

	



��
�

!
#

�	
�

�
�

	



��
�

�
'


�
��

	�
�

	



��
#

�
�

�
�



�



��

$
��

��
�

�
�

�
,

*
"�

�
�

)
�

*
&

+�
�

�
�

�
%�

��
�

�
/

&
�

�
	�

/
�,

2�
*

�
�	

��
�

�
�

��
��

�





�

/
�



��

$
��

��
�

�
�4

�
�

"3
�

	�
�

<
�

*
+�

	�
/

�,
2+

�
	�

/
�,

%�
*

+ “

�
�

�
�

��
��

��
��

�
�

	



��
�

�
�

�	
�

	�
�

	



��
�

�
�

�	
�

�
�

	



��
�

'
=

�
�

�
�

�
�

��
�

$



�
1�

�
�

�
��

>
5

�
1

�
�	

�
	

��
�

�
�

��
��

�
�

�
�

�



�
�

�



�
�

�
/

�



?
�

@
�

1�
�

�
�

��
>

5
�

1
�

�
�

�
�

�#
��

��
��

�
�

	



��
�

�
'

�	
�

�
�

	



��
�

'
�


�
��

	�
�

	



��
�

�
�

=
�

�
�

�
�

�
��

�
$



�

.
��

�
%�

�

&

�
�

�
�	

�
	

��
�

�
�

��
��

�
�

�
�

�



�
�

�



�
�

�
/

�



?
�

@
�

.
��

�
%�

�

&

�
�

�

�
�

�
�

��
��

��
��

�
�

	



��
�

�
!

�	
�

�
�

	



��
�

!
�


�
��

	�
�

	



��
�

�
�

�
�



�



��

$
��

��
�

�
�

�
,

*
"�

�
	�

)
�

*
&

+�
	�

�
�

�
%�

��
�

	�
/

&
�

�
	�

/
�,

2�
*

�
�	

��
�

�
�

��
��

�





�

/
�



��

$
��

��
�

�
�4

�
�

"3
�

	�
�

<
�

*
+�

	�
/

�,
2+

�
	�

/
�,

%�
*

+�

�
�

�
�

��
��

��
��

�
�

	



��
#

�
!

�	
�

�
�

	



��
�

'
�


�
��

	�
�

	



��
�

'
�

�
�



�



��

$
��

��
�

�
�

%&
�

	�
�

�
%&

�
	�

�
�

%&
�

	�
�

�
%"

!
%&

�
	�

�
%&

"#
%&

�
	�

�
%&

"�
%&

�
	�

'
%&

�
	�

(
	)

�
*

&
+�

	�
�

�
�

,
*

"-
�

	�
�

�
".

��
�

�
	�

/
��

�
*

&
+ ”

�	
��

�
�

�
��

��
�






�
/

�



��
$

��
��

�
0

�
	�



1�

��
*

+�
	�



��

2%
�

�
	�

3
�

�4
��

.
�

	�
�

�
�

�
1�

��
	�

�
,

5
�

�
"�

�
	�

�
�

*
&

��
�

�
	�

�
%&

�
��

	�
�

�
1�

�
�

	
�



�

*
&

�
5

6
�

	�



��
�

�
6

+�



R
u

le
s

R
u

le
4

If
 C

U
S

T
_M

A
R

IT
A

L
_S

T
A

T
U

S
is

In
“M

ar
ri

ed
”

an
d

 E
D

U
C

A
T

IO
N

is
In

"A
ss

o
cA

""
B

ac
h

."
"M

as
te

rs
""

P
h

D
" 

"P
ro

fs
c"

T
h

en
A

ffi
ni

ty
_c

ar
d 

=
 1

 w
ith

 P
ro

ba
bi

lit
y 

.7
27

6

R
u

le
5 

If
 C

U
S

T
_M

A
R

IT
A

L
_S

T
A

T
U

S
is

In
“M

ar
ri

ed
”

an
d

 E
D

U
C

A
T

IO
N

is
In

"1
0t

h
" 

"1
1t

h
" 

"1
2t

h
" 

"1
st

-4
th

" 
"5

th
-6

th
" 

"7
th

-
8t

h
" 

"9
th

" 
"<

 B
ac

h
."

 "
A

ss
o

c-
V

" 
"H

S
-g

ra
d

" 
"P

re
sc

h
."

an
d

 Y
R

S
_R

E
S

ID
E

N
C

E
le

ss
O

rE
q

u
al

3
T

h
en

A
ffi

ni
ty

_c
ar

d 
=

 0
 w

ith
 P

ro
ba

bi
lit

y 
.8

61
3

R
u

le
6 

If
 C

U
S

T
_M

A
R

IT
A

L
_S

T
A

T
U

S
is

In
“M

ar
ri

ed
”

an
d

 E
D

U
C

A
T

IO
N

is
In

"1
0t

h
" 

"1
1t

h
" 

"1
2t

h
" 

"1
st

-4
th

" 
"5

th
-6

th
" 

"7
th

-
8t

h
" 

"9
th

" 
"<

 B
ac

h
."

 "
A

ss
o

c-
V

" 
"H

S
-g

ra
d

" 
"P

re
sc

h
."

an
d

 
Y

R
S

_R
E

S
ID

E
N

C
E

g
re

at
er

T
h

an
3 

T
h

en
 T

he
n 

A
ffi

ni
ty

_c
ar

d 
=

 0
 w

ith
 P

ro
ba

bi
lit

y 
.5

98
8

R
u

le
7

If
C

U
S

T
_M

A
R

IT
A

L
_S

T
A

T
U

S
is

In
"D

iv
o

rc
."

 "
M

ab
se

n
t"

 "
M

ar
-A

F
" 

"N
ev

er
M

" 
"S

ep
ar

."
 "

W
id

o
w

ed
"

an
d

E
D

U
C

A
T

IO
N

is
In

"A
ss

o
c-

A
" 

"B
ac

h
."

 "
M

as
te

rs
" 

"P
h

D
" 

"P
ro

fs
c"

T
h

en
 A

ffi
ni

ty
_c

ar
d 

=
 0

 w
ith

 P
ro

ba
bi

lit
y 

.8
21

8

R
u

le
8 

If
 C

U
S

T
_M

A
R

IT
A

L
_S

T
A

T
U

S
is

In
"D

iv
o

rc
."

 "
M

ab
se

n
t"

 "
M

ar
-A

F
" 

"N
ev

er
M

" 
"S

ep
ar

."
 "

W
id

o
w

ed
"

an
d

E
D

U
C

A
T

IO
N

is
In

"1
0t

h
" 

"1
1t

h
" 

"1
2t

h
" 

"1
st

-4
th

" 
"5

th
-6

th
" 

"7
th

-8
th

" 
"9

th
" 

"<
 B

ac
h

."
 "

A
ss

o
c-

V
" 

"H
S

-g
ra

d
" 

"P
re

sc
h

.”
T

h
en

A
ffi

ni
ty

_c
ar

d 
=

 0
 w

ith
 P

ro
ba

bi
lit

y 
.9

69
0



�
O

ra
cl

e 
D

at
a 

M
in

in
g 

ra
te

d 
as

 “
Le

ad
er

”
in

 
M

et
a 

S
pe

ct
ru

m
 a

na
ly

si
s

m
et

ag
ro

up
.c

om
C

op
yr

ig
ht

 �
 2

00
4 

M
E

T
A

 G
ro

up
, I

nc
. 

A
ll 

rig
ht

s 
re

se
rv

ed
.  

M
E

TA
sp

ec
tr

um
60

.1



Q
 U

 E
 S

 T
 I 

O
 N

 S
Q

 U
 E

 S
 T

 I 
O

 N
 S

A
 N

 S
 W

 E
 R

 S
A

 N
 S

 W
 E

 R
 S




