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2.1 (Decision Tree) 

 $30,000   
28%

 
Hastie et al. C4.5

CHAID(Chi-Square Automatic Interaction Detector) CART(Classification and 
Regression Trees)

 

(2005) C4.5
(2005) CART

(2007) CART
 

2.2 (Neural Network) 

 

(generalization)
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2.3 (Linear Regression) 

(Regression Analysis)

: 

 

(Independent Variable) X
(Dependent Variable) Y

Y X
 

: 

     

X
Y Y

, ,…………

,i=1,2…,n N(0, )
 

2.4 (Support Vector Machine) 

(Support Vector Machine SVM) 60
1996 Vapnik AT&T

(Structural Risk Minimization
SRM)

 
(SVM)

(SRM)

SVM

 2.4-1  
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3.1 SAS Enterprise Guide  

3.1.1  
SAS 5 : 

3.1.1.1 (SCHOOL_CUSTOMER CST) 
TABLE NAME : SCHOOL_CUSTOMER( ) 

COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ID ID Nominal  
CST_001  Nominal F/M 
CST_002  Nominal  
CST_003  Nominal ( )

 
CST_004  Nominal  
CST_005  Interval  
CST_006  Interval  
CST_007  Nominal 

/ /

 
CST_008  Binary (0: ;1: ) 

 2.4-1 : SVM  
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CST_009  Interval  
CST_010  Interval  
CST_011  Binary (0: ;1: ) 
CST_012  Binary (0: ;1: ) 
CST_013  Binary (0: ;1: ) 
CST_014  Binary (0: ;1: ) 
CST_015 (H/M/L) Nominal 

(H/M/L) 
CST_016  Interval  
CST_017  Interval  
CST_018  Interval  
CST_019 

 
Interval 

 
CST_020 

 
Interval 

 
 3.1-1 21  

3.1.1.2 (SCHOOL_CCD) 
TABLE NAME : SCHOOL_CCD( ) 

COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
CCD_001 ID Nominal  
CCD_002  Nominal 2011 2 7

 
CCD_003  Nominal 3

( ) 
CCD_004  Interval  
CCD_005  Interval  

 3.1-2 5  

3.1.1.3 (SCHOOL_ULC) 
TABLE NAME : SCHOOL_ULC( ) 

COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ULC_001 ID Nominal  
ULC_002  Nominal 2011 2 7

 
ULC_003  Nominal 3

( ) 
ULC_004  Interval  

 3.1-3 4  
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3.1.1.4 (SCHOOLE_PRODUCT_HOLDING PH) 
TABLE NAME : SCHOOL_PRODUCT_HOLDING( ) 

COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
PH_001 ID Nominal  
PH_002  Nominal 8 1 2 3

4 5 6
7 8  

PH_003  Interval  
PH_004  Nominal 3 A B ,

, C  
 3.1-4 4  

3.1.1.5 (SCHOOL_TARGET) 
TABLE NAME : SCHOOL_TARGET( ) 

COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ID ID Nominal  
TARGET -

 
Binary (1:

;0: ) 
 3.1-5 2  

3.1.2 -  

SAS Enterprise Guide
 3.1-6  3.1-7  

Type 1. ID 18 (6 3 )
( )

ID 5 (
)

5 ID CCD00301(
) CCD00301C( )  CCD00302(

) CCD00302C( ) CCD00303(
) 1800000 ID 6 100000
 3.1-6 :  
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 3.1-6 Type1 

Type 2. ID 25 ( 6
2 ( ) ( )

( )  3.1-6 )
1800000 ID 26 100000  

3.1-7 : 

  TABLE NAME : SCHOOL_CCD( ) 
COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ID ID Nominal  
CCD00301  Interval 2011 2 7  
CCD00301C  Interval 2011 2 7  
CCD00302  Interval 2011 2 7  
CCD00302C  Interval 2011 2 7  
CCD00303 

( ) 
Interval 2011 7  
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 3.1-7 Type2 

3.1.3 -  

 
3.1-8  3.1-9  

Type 1.  3.1-6 ID
18 (6 3 )

( )
ID 3 ( )

3 ID ULC00301 (

TABLE NAME : SCHOOL_CCD( ) 
COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ID ID Nominal  
CCD_2_8_A_Money (2 ) Interval 2011 2  
CCD_2_8_A_Count (2 ) Interval 2011 2  
CCD_3_9_A_Money (3 ) Interval 2011 3  
CCD_3_9_A_ Count (3 ) Interval 2011 3  
CCD_4_10_A_Money (4 ) Interval 2011 4  
CCD_4_10_A_ Count (4 ) Interval 2011 4  
CCD_5_11_A_Money (5 ) Interval 2011 5  
CCD_5_11_A_ Count (5 ) Interval 2011 5  
CCD_6_12_A_Money (6 ) Interval 2011 6  
CCD_6_12_A_ Count (6 ) Interval 2011 6  
CCD_7_1_A_Money (7 ) Interval 2011 7  
CCD_7_1_A_ Count (7 ) Interval 2011 7  
CCD_2_8_B_Money (2 ) Interval 2011 2  
CCD_2_8_B_Count (2 ) Interval 2011 2  
CCD_3_9_B_Money (3 ) Interval 2011 3  
CCD_3_9_B_ Count (3 ) Interval 2011 3  
CCD_4_10_B_Money (4 ) Interval 2011 4  
CCD_4_10_B_ Count (4 ) Interval 2011 4  
CCD_5_11_B_Money (5 ) Interval 2011 5  
CCD_5_11_B_ Count (5 ) Interval 2011 5  
CCD_6_12_B_Money (6 ) Interval 2011 6  
CCD_6_12_B_ Count (6 ) Interval 2011 6  
CCD_7_1_B_Money (7 ) Interval 2011 7  
CCD_7_1_B_ Count (7 ) Interval 2011 7  
CCD_7_1_C_Money (7 ) Interval 2011 7  
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) ULC00302 ( )  
ULC00303 ( ( )) 1800000

ID 4 100000  3.1-8 : 

 3.1-8 Type1 

Type 2. ID 13 ( 6
2 ( ) ( )

 3.1-8 ) 1800000
ID 14 100000  3.1-9 : 

TABLE NAME : SCHOOL_CCD( ) 
COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ID ID Nominal  
ULC00301 

 
Interval 2011 2 7  

ULC00302 
 

Interval 2011 2 7  

ULC00303 
( ) 

Interval 2011 7  
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 3.1-9 Type2 

3.1.4 -  
 

3.1-10  3.1-11  
Step 1. ID

8 (
) 3

( , , )
24  3.1-10

TABLE NAME : SCHOOL_CCD( ) 
COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
ID ID Nominal  
ULC_2_8_A_Money 

(2 ) 
Interval 2011 2

 
ULC_3_9_A_Money 

(3 ) 
Interval 2011 3

 
ULC_4_10_A_Money 

(4 ) 
Interval 2011 4

 
ULC_5_11_A_Money 

(5 ) 
Interval 2011 5

 
ULC_6_12_A_Money 

(6 ) 
Interval 2011 6

 
ULC_7_1_A_Money 

(7 ) 
Interval 2011 7

 
ULC_2_8_B_Money 

(2 ) 
Interval 2011 2

 
ULC_3_9_B_Money 

(3 ) 
Interval 2011 3

 
ULC_4_10_B_Money 

(4 ) 
Interval 2011 4

 
ULC_5_11_B_Money 

(5 ) 
Interval 2011 5

 
ULC_6_12_B_Money 

(6 ) 
Interval 2011 6

 
ULC_7_1_B_Money 

(7 ) 
Interval 2011 7

 
ULC_7_1_C_Money 

( ) 
Interval 2011 7
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TABLE NAME : SCHOOL_PRODUCT_HOLDING( ) 

COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
PH_001 ID Nominal  
PRODUCT_1A ( ) Interval  
PRODUCT_2A ( ) Interval  
PRODUCT_3A ( ) Interval  
PRODUCT_4A ( ) Interval  
PRODUCT_5A ( ) Interval  
PRODUCT_6A ( )  Interval  
PRODUCT_7A ( ) Interval  
PRODUCT_8A ( ) Interval  
PRODUCT_1B (

) 
Interval  

PRODUCT_2B (
) 

Interval  

PRODUCT_3B (
) 

Interval  

PRODUCT_4B (
) 

Interval  

PRODUCT_5B (
) 

Interval  

PRODUCT_6B (
) 

Interval  

PRODUCT_7B (
) 

Interval  

PRODUCT_8B (
) 

Interval  

PRODUCT_1C ( ) Interval  
PRODUCT_2C ( ) Interval  
PRODUCT_3C ( ) Interval  
PRODUCT_4C ( ) Interval  
PRODUCT_5C ( ) Interval  
PRODUCT_6C ( ) Interval  
PRODUCT_7C ( ) Interval  
PRODUCT_8C ( ) Interval  

 3.1-10 Type1 

Step 2.  3.1-10 24
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1
0  3.1-11  

TABLE NAME : SCHOOL_PRODUCT_HOLDING( ) 
COLUMN NAME CHINESE DESC LEVEL DESCRIPTION 
PH_001 ID Nominal  
PRODUCT_1A ( ) Interval  
PRODUCT_2A ( ) Interval  
PRODUCT_3A ( ) Interval  
PRODUCT_4A ( ) Interval  
PRODUCT_5A ( ) Interval  
PRODUCT_6A ( )  Interval  
PRODUCT_7A ( ) Interval  
PRODUCT_8A ( ) Interval  
PRODUCT_1B (

) 
Interval  

PRODUCT_2B (
) 

Interval  

PRODUCT_3B (
) 

Interval  

PRODUCT_4B (
) 

Interval  

PRODUCT_5B (
) 

Interval  

PRODUCT_6B (
) 

Interval  

PRODUCT_7B (
) 

Interval  

PRODUCT_8B (
) 

Interval  

PRODUCT_1C ( ) Interval  
PRODUCT_2C ( ) Interval  
PRODUCT_3C ( ) Interval  
PRODUCT_4C ( ) Interval  
PRODUCT_5C ( ) Interval  
PRODUCT_6C ( ) Interval  
PRODUCT_7C ( ) Interval  
PRODUCT_8C ( ) Interval  
PRODUCT_1Ab - (1: ;0: ) Binary  
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PRODUCT_2Ab - (1: ;0: ) Binary  
PRODUCT_3Ab - (1: ;0: ) Binary  
PRODUCT_4Ab - (1: ;0: ) Binary  
PRODUCT_5Ab - (1: ;0: ) Binary  
PRODUCT_6Ab - (1: ;0:

) 
Binary  

PRODUCT_7Ab - (1: ;0:
) 

Binary  

PRODUCT_8Ab - (1: ;0: ) Binary  
PRODUCT_1Bb -

(1: ;0: ) 
Binary  

PRODUCT_2Bb -
(1: ;0: ) 

Binary  

PRODUCT_3Bb -
(1: ;0: ) 

Binary  

PRODUCT_4Bb -
(1: ;0: ) 

Binary  

PRODUCT_5Bb -
(1: ;0: ) 

Binary  

PRODUCT_6Bb -
(1: ;0:

) 

Binary  

PRODUCT_7Bb -
(1: ;0: ) 

Binary  

PRODUCT_8Bb -
(1: ;0: ) 

Binary  

PRODUCT_1Cb - (1: ;0: ) Binary  
PRODUCT_2Cb - (1: ;0: ) Binary  
PRODUCT_3Cb - (1: ;0:

) 
Binary  

PRODUCT_4Cb - (1: ;0: ) Binary  
PRODUCT_5Cb - (1: ;0: ) Binary  
PRODUCT_6Cb -

(1: ;0: ) 
Binary  

PRODUCT_7Cb - (1:
;0: ) 

Binary  

PRODUCT_8Cb - (1: ;0:
) 

Binary  

 3.1-11 Type2 
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3.2 SAS Enterprise Miner  

SVM ROC
SCORE

SAS CODE SAS  

3.2.1  
3 SAS_0731

SAS_0801 SAS_0803 54 78 108  
3.2-1  3.2-2  3.2-3  

TABLE NAME:  SAS_0731  
# COLUMN NAME CHINESE DESC LEVEL 
1 ID ID Nominal 
2 CST_001  Nominal 
3 CST_002  Nominal 
4 CST_003  Nominal 
5 CST_004  Nominal 
6 CST_005  Interval 
7 CST_006  Interval 
8 CST_007  Nominal 
9 CST_008  Binary 
10 CST_009  Interval 
11 CST_010  Interval 
12 CST_011  Binary 
13 CST_012  Binary 
14 CST_013  Binary 
15 CST_014  Binary 
16 CST_015 (H/M/L) Nominal 
17 CST_016  Interval 
18 CST_017  Interval 
19 CST_018  Interval 
20 CST_019  Interval 
21 CST_020  Interval 
22 CCD00301  Interval 
23 CCD00301C  Interval 
24 CCD00302  Interval 
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25 CCD00302C  Interval 
26 CCD00303 ( ) Interval 
27 ULC00301  Interval 
28 ULC00302  Interval 
29 ULC00303 ( ) Interval 
30 PRODUCT_1A ( ) Interval 
31 PRODUCT_2A ( ) Interval 
32 PRODUCT_3A ( ) Interval 
33 PRODUCT_4A ( ) Interval 
34 PRODUCT_5A ( ) Interval 
35 PRODUCT_6A ( )  Interval 
36 PRODUCT_7A ( ) Interval 
37 PRODUCT_8A ( ) Interval 
38 PRODUCT_1B ( ) Interval 
39 PRODUCT_2B ( ) Interval 
40 PRODUCT_3B ( ) Interval 
41 PRODUCT_4B ( ) Interval 
42 PRODUCT_5B ( ) Interval 
43 PRODUCT_6B (

) 
Interval 

44 PRODUCT_7B ( ) Interval 
45 PRODUCT_8B ( ) Interval 
46 PRODUCT_1C ( ) Interval 
47 PRODUCT_2C ( ) Interval 
48 PRODUCT_3C ( ) Interval 
49 PRODUCT_4C ( ) Interval 
50 PRODUCT_5C ( ) Interval 
51 PRODUCT_6C ( ) Interval 
52 PRODUCT_7C ( ) Interval 
53 PRODUCT_8C ( ) Interval 
54 TARGET  Binary 

 3.2-1 SAS_0731  
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TABLE NAME:  SAS_0801 
# COLUMN NAME CHINESE DESC LEVEL 
1 ID ID Nominal 
2 CST_001  Nominal 
3 CST_002  Nominal 
4 CST_003  Nominal 
5 CST_004  Nominal 
6 CST_005  Interval 
7 CST_006  Interval 
8 CST_007  Nominal 
9 CST_008  Binary 
10 CST_009  Interval 
11 CST_010  Interval 
12 CST_011  Binary 
13 CST_012  Binary 
14 CST_013  Binary 
15 CST_014  Binary 
16 CST_015 (H/M/L) Nominal 
17 CST_016  Interval 
18 CST_017  Interval 
19 CST_018  Interval 
20 CST_019  Interval 
21 CST_020  Interval 
22 CCD00301  Interval 
23 CCD00301C  Interval 
24 CCD00302  Interval 
25 CCD00302C  Interval 
26 CCD00303 ( ) Interval 
27 ULC00301  Interval 
28 ULC00302  Interval 
29 ULC00303 ( ) Interval 
30 PRODUCT_1A ( ) Interval 
31 PRODUCT_2A ( ) Interval 
32 PRODUCT_3A ( ) Interval 
33 PRODUCT_4A ( ) Interval 
34 PRODUCT_5A ( ) Interval 
35 PRODUCT_6A ( )  Interval 
36 PRODUCT_7A ( ) Interval 
37 PRODUCT_8A ( ) Interval 
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38 PRODUCT_1B ( ) Interval 
39 PRODUCT_2B ( ) Interval 
40 PRODUCT_3B ( ) Interval 
41 PRODUCT_4B ( ) Interval 
42 PRODUCT_5B ( ) Interval 
43 PRODUCT_6B ( ) Interval 
44 PRODUCT_7B ( ) Interval 
45 PRODUCT_8B ( ) Interval 
46 PRODUCT_1C ( ) Interval 
47 PRODUCT_2C ( ) Interval 
48 PRODUCT_3C ( ) Interval 
49 PRODUCT_4C ( ) Interval 
50 PRODUCT_5C ( ) Interval 
51 PRODUCT_6C ( ) Interval 
52 PRODUCT_7C ( ) Interval 
53 PRODUCT_8C ( ) Interval 
54 PRODUCT_1Ab - (1: ;0: ) Binary 
55 PRODUCT_2Ab - (1: ;0: ) Binary 
56 PRODUCT_3Ab - (1: ;0: ) Binary 
57 PRODUCT_4Ab - (1: ;0: ) Binary 
58 PRODUCT_5Ab - (1: ;0: ) Binary 
59 PRODUCT_6Ab - (1: ;0: ) Binary 
60 PRODUCT_7Ab - (1: ;0: ) Binary 
61 PRODUCT_8Ab - (1: ;0: ) Binary 
62 PRODUCT_1Bb - (1:

;0: ) 
Binary 

63 PRODUCT_2Bb - (1:
;0: ) 

Binary 

64 PRODUCT_3Bb -
(1: ;0: ) 

Binary 

65 PRODUCT_4Bb - (1:
;0: ) 

Binary 

66 PRODUCT_5Bb - (1:
;0: ) 

Binary 

67 PRODUCT_6Bb -
(1: ;0: ) 

Binary 

68 PRODUCT_7Bb -
(1: ;0: ) 

Binary 
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69 PRODUCT_8Bb -
(1: ;0: ) 

Binary 

70 PRODUCT_1Cb - (1: ;0: ) Binary 
71 PRODUCT_2Cb - (1: ;0: ) Binary 
72 PRODUCT_3Cb - (1: ;0: ) Binary 
73 PRODUCT_4Cb - (1: ;0: ) Binary 
74 PRODUCT_5Cb - (1: ;0: ) Binary 
75 PRODUCT_6Cb - (1: ;0: ) Binary 
76 PRODUCT_7Cb - (1: ;0: ) Binary 
77 PRODUCT_8Cb - (1: ;0: ) Binary 
78 TARGET  Binary 

 3.2-2 SAS_0801  
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TABLE NAME: SAS_0803 
# COLUMN NAME CHINESE DESC LEVEL 
1 ID ID Nominal 
2 CST_001  Nominal 
3 CST_002  Nominal 
4 CST_003  Nominal 
5 CST_004  Nominal 
6 CST_005  Interval 
7 CST_006  Interval 
8 CST_007  Nominal 
9 CST_008  Binary 
10 CST_009  Interval 
11 CST_010  Interval 
12 CST_011  Binary 
13 CST_012  Binary 
14 CST_013  Binary 
15 CST_014  Binary 
16 CST_015 (H/M/L) Nominal 
17 CST_016  Interval 
18 CST_017  Interval 
19 CST_018  Interval 
20 CST_019  Interval 
21 CST_020  Interval 
22 PRODUCT_1A ( ) Interval 
23 PRODUCT_2A ( ) Interval 
24 PRODUCT_3A ( ) Interval 
25 PRODUCT_4A ( ) Interval 
26 PRODUCT_5A ( ) Interval 
27 PRODUCT_6A ( )  Interval 
28 PRODUCT_7A ( ) Interval 
29 PRODUCT_8A ( ) Interval 
30 PRODUCT_1B ( ) Interval 
31 PRODUCT_2B ( ) Interval 
32 PRODUCT_3B ( ) Interval 
33 PRODUCT_4B ( ) Interval 
34 PRODUCT_5B ( ) Interval 
35 PRODUCT_6B (

) 
Interval 

36 PRODUCT_7B ( Interval 
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) 
37 PRODUCT_8B ( ) Interval 
38 PRODUCT_1C ( ) Interval 
39 PRODUCT_2C ( ) Interval 
40 PRODUCT_3C ( ) Interval 
41 PRODUCT_4C ( ) Interval 
42 PRODUCT_5C ( ) Interval 
43 PRODUCT_6C ( ) Interval 
44 PRODUCT_7C ( ) Interval 
45 PRODUCT_8C ( ) Interval 
46 PRODUCT_1Ab - (1: ;0: ) Binary 
47 PRODUCT_2Ab - (1: ;0: ) Binary 
48 PRODUCT_3Ab - (1: ;0: ) Binary 
49 PRODUCT_4Ab - (1: ;0: ) Binary 
50 PRODUCT_5Ab - (1: ;0: ) Binary 
51 PRODUCT_6Ab - (1: ;0: ) Binary 
52 PRODUCT_7Ab - (1: ;0: ) Binary 
53 PRODUCT_8Ab - (1: ;0: ) Binary 
54 PRODUCT_1Bb -

(1: ;0: ) 
Binary 

55 PRODUCT_2Bb -
(1: ;0: ) 

Binary 

56 PRODUCT_3Bb -
(1: ;0: ) 

Binary 

57 PRODUCT_4Bb -
(1: ;0: ) 

Binary 

58 PRODUCT_5Bb -
(1: ;0: ) 

Binary 

59 PRODUCT_6Bb -
(1: ;0: ) 

Binary 

60 PRODUCT_7Bb -
(1: ;0: ) 

Binary 

61 PRODUCT_8Bb -
(1: ;0: ) 

Binary 

62 PRODUCT_1Cb - (1: ;0: ) Binary 
63 PRODUCT_2Cb - (1: ;0: ) Binary 
64 PRODUCT_3Cb - (1: ;0: ) Binary 
65 PRODUCT_4Cb - (1: ;0: ) Binary 
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66 PRODUCT_5Cb - (1: ;0: ) Binary 
67 PRODUCT_6Cb - (1: ;0: ) Binary 
68 PRODUCT_7Cb - (1: ;0: ) Binary 
69 PRODUCT_8Cb - (1: ;0: ) Binary 
70 CCD_2_8_A_Money (2 ) Interval 
71 CCD_2_8_A_Count (2 ) Interval 
72 CCD_3_9_A_Money (3 ) Interval 
73 CCD_3_9_A_ Count (3 ) Interval 
74 CCD_4_10_A_Money (4 ) Interval 
75 CCD_4_10_A_ Count (4 ) Interval 
76 CCD_5_11_A_Money (5 ) Interval 
77 CCD_5_11_A_ Count (5 ) Interval 
78 CCD_6_12_A_Money (6 ) Interval 
79 CCD_6_12_A_ Count (6 ) Interval 
80 CCD_7_1_A_Money (7 ) Interval 
81 CCD_7_1_A_ Count (7 ) Interval 
82 CCD_2_8_B_Money (2 ) Interval 
83 CCD_2_8_B_Count (2 ) Interval 
84 CCD_3_9_B_Money (3 ) Interval 
85 CCD_3_9_B_ Count (3 ) Interval 
86 CCD_4_10_B_Money (4 ) Interval 
87 CCD_4_10_B_ Count (4 ) Interval 
88 CCD_5_11_B_Money (5 ) Interval 
89 CCD_5_11_B_ Count (5 ) Interval 
90 CCD_6_12_B_Money (6 ) Interval 
91 CCD_6_12_B_ Count (6 ) Interval 
92 CCD_7_1_B_Money (7 ) Interval 
93 CCD_7_1_B_ Count (7 ) Interval 
94 CCD_7_1_C_Money (7 ) Interval 
95 ULC_2_8_A_Money (2 ) Interval 
96 ULC_3_9_A_Money (3 ) Interval 
97 ULC_4_10_A_Money (4 ) Interval 
98 ULC_5_11_A_Money (5 ) Interval 
99 ULC_6_12_A_Money (6 ) Interval 
100 ULC_7_1_A_Money (7 ) Interval 
101 ULC_2_8_B_Money (2 ) Interval 
102 ULC_3_9_B_Money (3 ) Interval 
103 ULC_4_10_B_Money (4 ) Interval 
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104 ULC_5_11_B_Money (5 ) Interval 
105 ULC_6_12_B_Money (6 ) Interval 
106 ULC_7_1_B_Money (7 ) Interval 
107 ULC_7_1_C_Money (2 ) Interval 
108 TARGET  Binary 

 3.2-3 SAS_0803  

3.2.2  

 

 
 3.2-1  

7:3 70%
30%  3.2-2  
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 3.2-2 Data Partition  

3.2.3  

3.2.3.1  

: 

 
 3.2-3  
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 3.2-4  

 3.2-4
 

-log(p) p-value
LOG p-value
1 LOG

-log(p)  
-log(p) -log(p)

-log(p) 5
-log(5)<5

: 
INTERACTIVE 3.2-5

-log(p) -log(p) -log(p) 5
 3.2-6  

 
 3.2-5  
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 3.2-6  

3.2.3.2  

SAS-EM
IMPUTE

 3.2-7  3.2-8  

 
 3.2-7 Impute  
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 3.2-8 Impute  

stepwise forward backward

stepwise  3.2-9  3.2-10  3.2-11
 

 
 3.2-9:  
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 3.2-10:  

 
 3.2-11:  

3.2.3.3  

x y n
 3.2-12 : 
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 3.2-12  

 3.2-13  3.2-14  

            

 3.2-13:  
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 3.2-14:  

3.2.3.4 SVM 
SVM (  3.2-15)

LSVM
LSVM

SVM LSVM
 3.2-16  3.2-17  

 
 3.2-15 SVM  
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 3.2-16: SVM  

 
 3.2-17 SVM  

3.2.4  
5

 3.2-18 ROC
 3.2-19

LIFT  3.2-20  
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 3.2-18:  

 
 3.2-19: ROC  
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 3.2-20:  

3.2.5  
SAS

SAS-EM
SCORE  3.2-21

 3.2-22  

 
 3.2-21: SCORE  
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 3.2-22: SCORE  

 SCORE MODEL
 3.2-23  3.2-24  

 
 3.2-23 SCORE - EXPORY DATA 
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 3.2-24 SCORE - Browse  

EXPORY DATA ID MODEL
TARGET 1

 3.2-25 ID TARGET
1  3.2-26  

 
 3.2-25: SCORE  
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 3.2-26: TARGET 1  

3.2.6  
SAS CODE  3.2-27 : 

 
 3.2-27: SAS CODE  

CODE EDITOR

LIBRARY  3.2-28  
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 3.2-28: CODE  

SAS-EM 5
SAS-EG TARGET=1 10000

 3.2-29 5 TARGET=1  
3.2-30 100000  

 
 3.2-29:  
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 3.2-30: 10000  
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4.1  

SAS Enterprise Guide
3 SAS_0731 SAS_0801 SAS_0803

SAS_0731

SAS_0801 54 78
108 SAS_0803

 4.1-1  

 4.1-1:  

Model Comparison

 

4.2  

3 SAS_0731 SAS_0801 SAS_0803
TRAIN

 4.2-1  

DATA SET SAS_0731 SAS_0801 SAS_0803 
+target  54 78 108 

  
 

 
 

 
(

) 

 
 

 
(

) 

 24  24
 

24
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MODEL\DATA SET SAS_0731 SAS_0801 SAS_0803 
Regression ( ) 3.36 4.38 3.33 
Decision Tree-1 
( - ) 

4.09 4.09 4.41 

Neural Network ( ) 3.9 4.63 4.01 
Decision Tree ( - ) 1 1 1 
SVM 2.49 3.31 2.33 

 4.2-1  

SAS_0801 78 SAS_0803
108 SAS_0801

Neural Network ( ) 4.63  

SAS_0731 Decision 
Tree-1( - ) SAS_0801 Neural Network  ( )

SAS_0803 Decision Tree-1( - ) MODEL 
COMPARISON  4.2-1

ROC Chart  

 
 4.2-1 ROC Chart  

Neural Network_0801 SAS_0801 Neural Network
ROC Curve

SAS_0801 Neural Network
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10000
0.70 0.05 10000
 4.2-2  

 

         
 4.2-2 10000  

4.3  
5

-
TARGET 1 5

 4.3-1
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 4.3-1: TARGET 1
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5  

4.4  

SAS_0801
10000

0.70 0.05  

SAS_0801 Neural Network  
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A1:  SAS Enterprise Guide (EG) Step by Step 

1 SCHOOL_CCD SCHOOL_ULC  

 
STEP 1: 

SCHOOL_CCD SOURCE
[ ] 5

 

 
STEP 2: 

[ ]
[ ]  



A1 - 2 
 

 
STEP 3: 

ID 18 18
3 6 3
3 3 6  

 
STEP 4: 

CCD_003 CCD_003
  



A1 - 3 
 

 

 
STEP 5: 

(
) [ ] [ ]

[ ] ID
[ T2 T3 ] [ ]  

 
STEP 6: 

SCHOOL_CCD
 

SCHOOL_ULC SCHOOL_CCD SCHOOL_ULC
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2 SCHOOL_CCDN SCHOOL_ULCN

SCHOOL_CUSTOMER SCHOOL_TARGE  

 
STEP 1: 

SCHOOL_CCD SCHOOL_ULC
SCHOOL_CCDN SCHOOL_ULCN SCHOOL_CCDN

[ ]  

 
STEP 2: 

[ ] [ ]
(SCHOOL_ULCN)  
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STEP 3: 

T1 ID [ T1.ID ] T2 ID  

 
STEP 4: 

SCHOOL_CCDN SCHOOL_ULCN
SCHOOL_CCDULC  
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STEP 5: 
SCHOOL_CCDULC SCHOOL_CUSTOMER SCHOOL_TARGE  
SCHOOL_CCDULC [ ]

[ ]  

 
STEP 6: 

[ ]  
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STEP 7: 

SCHOOL_CUSTOMER  

 
STEP 8: 

SCHOOL_TARGE  
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STEP 9: 

[T1.ID] [T2.ID] [T2.ID] [T3.ID]  

 
STEP 10: 

SCHOOL_CUS_CCDULC_TAR  
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3 SCHOOL_PRODUCT_HOKDING  

 
STEP 1: 

SCHOOL_PRODUCT_HOKDING  
 
 

 
STEP 2: 

[ ]
[ ] [ ]

 
[CASE WHEN t1.PH_002=’1’ and t1.PH_004=’A’ THEN t1.PH_003 END AS Product_1A] 

PH_002 PH_003
PH_004 PH_002

PH_004 24  
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STEP 3: 

24
SCHOOL_PRO24  

 

 
STEP 4: 

SCHOOL_PRODUCT_HOLDING ID

ID  
[ ]

[ ] [ ]   
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STEP 5: 

24  
[SUM (t1.Product_1A)] 

Product_1A PH_001 GROUP  

 
STEP 6: 

 
  



A1 - 12 
 

 

 
STEP 7: 

24 SCHOOL_PRO24N  

 
STEP 8: 

24
1 0( )  

SCHOOL_PRO24N [ ] [ ]
[ ]  
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STEP 9: 

 

 
STEP 10: 

CASE
[ ] SCHOOL_PRO24B  
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4 SCHOOL_CUS_CCDULC_TAR SCHOOL_PRO24N

SCHOOL_PRO24B  

 
STEP 1: 

SCHOOL_CUS_CCDULC_TAR
SCHOOL_PRO24N SCHOOL_PRO24B SCHOOL_CUS_CCDULC_TAR

[ ] [ ]
[ ] [ ] [T1.ID] [T2.ID] [T2.ID]

[T3.ID]  
 

 
STEP 2: 

78  
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1.1 (New Project)  

 
 

 
Step1. New Project( ) EM_2012 
 

 
Step2. E:\sasem50\result  

A2- 1 
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Step3.  
 

1.2 (New Library) 

 
 

 
Step1. EG File New Library
Library( ) 
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Step2. Create New Library  

 
Step3. EM_2012 Path
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Step4.  
 

1.3 (Create Data Source) 

 
 

 
Step1. Data Source Create Data Source 
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Step2. SAS  Table  

 

 
Step3. (Library) Em_2012
VAR_0801_ALL_NOmissing
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Step4. Metadata Advisor Options Basic Advanced

Basic  

 

 
Step5. (level)

CST_008
Binary( )  
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Step6. (level)

CST_011 ( )
Binary( )  

 

 
Step7. (level)

Target - (
) Binary( )
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Step8. (Raw) Raw

 

 

 
Step9. Library Data Source Role
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Step10. 
( ) SAS Table  
 

 
Step11. (Library) Em_2012
Sco_0801_all_nomissing  
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Step12. (level)

CST_008
Binary( )

 
 

 
Step13. (Raw)

Raw
 

 

1.4 (New Diagram) 
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Step1 Diagram Create Diagram( ) 
 

 
Step2 Create New Diagram

TRAIN MODEL  
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Data Source VAR_0801_ALL_NOmissing
TRAIN MODEL  

 

2.1 Replacement  

 
Step1. SEMMA Modify
Replacement  
 
 
 



A2 - 13 
 

 
Step2. Train Default Limits Method None  
 

 
Step3. Score Replacement Value Missing 

2.2 (Data Partition) 
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Step1. Sample Data Partition( )

 
 

 
Step2. Data Set Allocations

7:3
70% 30%  

2.3 (Decision Tree) 

2.3.1  
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Step1. Model Decision Tree( )

Decision Tree
Decision Tree(2)  
 

 
Step2. Decision Tree Run  
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Step3. Decision Tree

 
 

2.3.2  

 
Step1. Decision Tree(2) Train
Interactive  
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Step2. -log(p) -log(p)

-log(p) -log(p) 5
Product_4A ( )

 
 

 
Step3. ulc00302( )
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Step4. ulc00302( )

Product_4A ( ) ulc00302( )
Prodct_1A ( )  

 

 

Step5. -log(p)  
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Step6. Decision Tree(2) Run  
 

 
Step7.  
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2.4 Impute  

 
Step1. (Regression)

Modify Impute Impute
 

 

 
Step2. Indicator Variable Type Unique  
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2.5 (Regression)  

 
Step1. Impute Model (Regression)

 
 

 

Step2. Model Selection Selection Model
stepwise forward backward
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Step3. (Regression) Run (Regression)  
 

 
Step4. (Regression)  
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2.6 (Neural Network)  

 
Step1. Model Neural Network

Train Model Selection Criterion Average Error
Neural Network

Run  
 

 
Step2. (Neural Network)  
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2.7 SVM  

 
Step1. SVM SEMMA Model SVM

LSVM
Train Estimation LSVM

SVM Run  
 
 

 
Step2. SVM  
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2.8 (Model Comparison) 

 
Step1. Model Comparison( )

Access Model Comparison  
 

 
Step2. Decision Tree Decision(2) Regression Neural Network
SVM Model Comparison( )  
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Step3. Model Comparison( ) ROC Chart

 
 
 
 

  

 

3.1  

 

A2- 3 
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Step1. EG SAS

Access Score  
 

 

Step2. Diagram SCO_0801_allnomissing
 

 

 
Step3. SCO_0801_allnomissing Model Comparison( )
Score  
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Step4. Score Run  
 

3.2  

 
Step1. General Exported Data
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Step2. Exported Data TRAIN VALIDATE TEST SCORE

  

 
Step3. Score Score  
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Step4.  
 

 
Step5. TARGET 1  
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Step6. Target=1  
 

 
Step8. SAS SAS Code

SAS Code Utility SAS Code
Train Code  Editor    
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Step9.  
Data EM_2012.top_0731 
EM_2012 Library top_0731

SAS Code Run  
 

 
Step10. log  
 
 
 

 

 

 

 

 




