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EEEHFEMRERNL

(Course Orientation for Big Data Mining)

REHFE AATERREEE

(Big Data, Artificial Intelligence and Deep Learning)
i :E 5-#7 (Association Analysis)
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- ZE 5 # (Cluster Analysis)

18 & 447 B84 — (SAS EM 5 BF 45 #7) -

Case Study 1 (Cluster Analysis - K-Means using SAS EM)
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Case Study 2 (Association Analysis using SAS EM)

2018/05/16 18 % 747 S F 15 = (SAS EM 3 bt ~ #A13948) -
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)
2018/05/23 1B % 7 #7 ¥ 55 AF 19 (SAS EM @57 547 ~ #AAh 24958) -
Case Study 4 (Regression Analysis,
Artificial Neural Network using SAS EM)
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18 R 547 BT AE W (SAS EM 3857 947 ~ AP & @)
Case Study 4 (Regression Analysis, Artificial Neural Network
using SAS EM)

i3 TARGE D DerogCnt|3) CollectCat @ Bnnplcyhd@ IngCnt06 @ InqTimeLast InqFinanceCat2 TLTimeFirst 'l'L'l'inaLul.k
1 0 000066 1 1 0 7 1 4 125 3
2 0000116 1 1 0 2 1 0 252 18
3 0000124 0 0 0 1 1 4 254 12
4 0000128 0 0 0 6 3 6 154 3
5 0000143 0 0 0 1 0 1 311 17
6 0000291 1 1 0 1 1 2 200 7
77 0000355 2 0 0 3 1 2 137 12
8 0000354 0 0 0 3 2 1 267 2
9 0000388 0 0 0 0 16 3 350 23
10 0000436 1 1 0 1 6 3 141 3
11 0000478 0 0 0 1 4 1 487 12
12 0000506 5 3 1 3 1 3 24 4
13 0000547 0 0 0 4 1 4 78 4
14 T 000582 3 EJ; 0 T 0 51 17| o
15 0000608 2 2 0 1 0 4 101 12
16 0000611 | 1 1 0 2 1 8 260 16
17 0000643 | 0 0 0 5 1 6 205 8
18 0000645 | 0 0 0 0 . 0 223 18
19 1000662 15 9 0 3 1 3 14 14
20 0000714 0 0 0 3 2 7 345 2
21 0000750 | 0 0 0 4 4 5 145 3!
22 0000777 | 0 0 0 3 1 3 222! 2
23 1 000805 | 0 0 0 1 5 1] 354 7
24 0000011 8 8 0 0 8 2! 1 24
25 0001039 | 6 4 1 3 2 0 175 4
26 0001078 | 0 0 0 1 1 3 56 40
27 1 001175 | 8 5 0 6 1 10 16/ 4
28 0001181 | 0 0 0 0 11 0 308 10
29 000125 | 1 0 iy 6 0 6 134 6
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VarID [Name Model Role |[Measurement Level Description
1  Banruptcylnd Input Binary Bankruptcy Indicator
2 |CollectCnt Input Interval Number Collections
3  |DerogCnt Input Interval Number Public Derogatories
4 |ID Input Nominal Applicant ID
5 |IngCnt06 Input Interval Number Inquiries 6 Months
6 |IngFinanceCnt24 Input Interval Number Finance Inquires 24 Months
7 [IngTimeLast Input Interval Time Since Last Inquiry
8 |TARGET Target Binary 1=Bad Debt, 0=Paid-off
9 |[TL50UtilCnt Input Interval Number Trade Lines 50 pct Utilized
10 |TL75UtilCnt Input Interval Number Trade Lines 75 pct Utilized
11 |TLBadCnt24 Input Interval Number Trade Lines Bad Debt 24 Months
12 |TLBadDerogCnt Input Interval Number Bad Dept plus Public Derogatories
13 |TLBalHCPct Input Interval Percent Trade Line Balance to High Credit
14 |TLCnt Input Interval Total Open Trade Lines
15 |TLCnt03 Input Interval Number Trade Lines Opened 3 Months
16 |TLCnt12 Input Interval Number Trade Lines Opened 12 Months
17 |TLCnt24 Input Interval Number Trade Lines Opened 24 Months
18 [TLDel3060Cnt24 Input Interval Number Trades 30 or 60 Days 24 Months
19 [TLDel60Cnt Input Interval Number Trades Currently 60 Days or Worse
20 |TLDel60Cnt24 Input Interval Number Trades 60 Days or Worse 24 Months
21 |TLDel60CntAll Input Interval Number Trade Lines 60 Days or Worse Ever
22 |TLDel90Cnt24 Input Interval Number Trade Lines 90+ 24 Months
23 |TLMaxSum Input Interval Total High Credit All Trade Lines
24 |TLOpen24Pct Input Interval Percent Trade Lines Open 24 Months
25 |TLOpenPct Input Interval Percent Trade Lines Open
26 |TLSatCnt Input Interval Number Trade Lines Currently Satisfactory
27 |TLSatPct Input Interval Percent Satisfactory to Total Trade Lines
28 |TLSum Input Interval Total Balance All Trade Lines
29 |TLTimeFirst Input Interval Time Since First Trade Line
30 |[TLTimeLast Input Interval Time Since Last Trade Line




Credit #H 1 & F 37,88

Target: 1=Bad Debt (3% fk), O=Paid-off (& /7)
Delinquent (&I #73& 2k ; iE &)

Derogatory (& 2 A& % 48) (AR &+ ~ R M)
Trade Lines ( Atk P) (EAF > 28 B &)

— Personal Loan (F4 A 8 2x)
— Revolving Credit Account (& 31z Atk P)

Collections Count: 18 i =k 2%
Inquires Count: & )=k 2
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SAS Enterprise Miner (SAS EM)
Case Study
* SAS EM | ¥ B N4 B
—Step 1. #73% &2 & (New Project)
—Step 2. #73¢ FkHEE (New / Library)

—Step 3. 2 31 B KR /& (Create Data Source)
—Step 4. & 1L 77 #2 B (Create Diagram)

e SAS EM SEMMA 2Z& A5 34 42




http://mail.tku.edu.tw/myday/teaching.htm

Download
EM_Data.zip
[EM Data]
(SAS EM Datasets)

http://mail.tku.edu.tw/myday/resources/BDM/Data/EM_Data.zip
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Upzip EM_Data.zip to C:\DATA\EM_Data
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\Qv\ » Ef§ » System (C) » DATA » EM_Data v |4 || = EM Data o

AEE.  MAZSEE- AEHS - FEENR =- 1 @
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[_] creditsas7bdat 2013/4/21 T4 05:22 361 KB
\_] inq2006.sas7bdat 2013/5/29 T4 01:20 Set 13,729 KB
[ profilesas7bdat 2006/9/23 T4 10:08 SAS Data Set 5,521 KB

[5] webstation.sas7bdat 2006/9/25 £ 01:45 SAS Data Set 50,789 KB
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VMware Horizon View Client
softcloud.tku.edu.tw
SAS Enterprise Miner
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SAS Enterprise Guide (SAS EG)
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SAS EG New Project
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SAS EG Open Data
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SAS EG Open credit.sas7bdat

SAS Enterprise Guide T BER TEE m o @] =]
2 = a8 &
i [ 525 SAS EPHI
: =18 .
_____ Sos EHEATE > B E(D): | EM Data v ev@ | X iz |Ev9
@ SE =18 ) e A e A/ 1
dcreditsas7bdat 2013/4/21 R4 05:22 SAS Data Set 361
O BEIXE 3inq2006.sas7bdat 2013/5/29 T4 01:20 SAS Data Set 13,72¢
aprofilesas7bdat 2006/9/23 T4 10:08 SAS Data Set 5,521
9 BB Jwebstation.sas7bdat 2006/9/25 £ 0145 SAS Data Set 50,78¢
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credit.sas7bdat

BEP HREE #BRV IEK BXP) IEM HHAH O-E G 8 B0 X | o o0 g @EBFHRE -
credit ~ x
Sl BIAIE | |5 mmRASEL) D ENELEQ | ERD) - #HHEE) - BIG) - AFE@ - | BHEO - SEEN) - |
B credit @ TARGE|A ID @ DerogCnt/@ CollectCnt (@ Banruptcylnd /@ IngCnt06 [ InqTimeLast /) IngFimanceCnt2 |3 TLTimeFirst | TLTimeLast|® TL( »
1 0 000066 1 1 0 7 1 4 125 3 E
2 0 000116 1 1 0 2 1 0 252 18
3 0 000124 0 0 0 1 1 4 254 12
4 0 000128 0 0 0 6 3 6 154 3
5 0 000143 0 0 0 1 0 1 311 17
6 0 000291 1 1 0 1 1 2 200 7
7 0 000355 2 0 0 3 1 2 137 12
8 0 000364 0 0 0 3 p) 1 267 2
9 0 000388 0 0 0 0 16 3 350 23
0 000436 1 1 0 1 6 3 141 8
0 000478 0 0 0 1 4 1 487 12
0 000506 5 3 | 3 1 3 24 4
0 000547 0 0 0 4 1 4 78 4
T]000582 3 3 0 4 0 5 117 57
0 000608 p) p) 0 1 0 4 101 12
mGEe 5 |16 0 000611 1 1 0 2 1 8 260 16
— (17 0 000643 0 0 0 5 1 6 295 8
18 0 000645 0 0 0 0 . 0 223 18
w8 RS 19 1 000662 15 9 0 3 1 3 14 14
-y #AH OLAP| (99 0 000714 0 0 0 3 2 7 345 2
21 0 000750 0 0 0 4 4 5 145 3
22 0 000777 0 0 0 3 1 3 o) 22
23 1 000805 0 0 0 1 5 1 354 7
24 0 000911 8 8 0 0 8 2 111 24
25 0 001039 6 4 1 3 p) 0 175 4
26 0 001078 0 0 0 1 1 3 56 40
27 1001175 8 5 0 6 1 10 16 4
28 0 001181 0 0 0 0 11 0 308 10
29 0 001258 1 0 1 6 0 6 134 6
T » | [=n 101373 3 1 n a n & 120 2. S
< | I | >
phig e REEE TR |
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credit.sas7bdat

SAS Enterprise Guide B EEE X
BEE HREE =R IEK BXAE IED HBEH 8- @8 B X | » o[ by EBRHRE -
credit ~ x
Sl BEAIZ | |5 mRAER() D BEHEERQ) | ERD) - HRE) - BIG) - 9@ - | EHOO - EEEN) - |
- oredit @ TLTimeLast|® TLCnt03/® TLCntl2|® TLCnt24|® TLCnt | TLSum | TLMaxSum|@ TLSatCnt | TLDel60Cnt|? TLBadCnt24 @ TL75U1 »
1 3 1 3 5 7 $14,701 $17,312 10 0 0 E
2 18 0 0 ) 4 $5471 $11,375 9 0 0
3 12 0 i ) 6 $11,522 $13,680 11 i i
4 3 1 6 i1 9 3,404 $11,490 14 i i
5 17 0 0 { 5 $24,502 $27.715 7 0 0
6 7 0 1 2 3 $128 $962 8 2 0
7 12 0 1 ) 5 $28,203 $40,231 2 0 0
8 2 3 6 8 4 $1818 $3,003 13 i 0
9 23 0 0 i 6 $9,474 22,987 2 i 0
10 8 0 1 4 9 $27,514 $32,657 17 0 0
11 12 0 1 6 13 $20,408 $26,570 22 0 0
12 4 0 3 8 7 $31,317 $33,503 8 0 0
13 4 0 7 10 6 $20,362 $25,860 20 0 0
14 27 0 0 0 5 $10,410 21,147 i 2 1
15 2 0 T T 6 4,206 4,666 3 0 0
mGEe 5 |16 16 0 0 2 3 $7,660 9,627 18 1 1
— (17 8 0 4 i1 40 $117,110 $251,082 57 0 0
18 18 0 0 i 6 $4,449 4,082 13 0 0
A fERReS 19 14 0 0 1 1 $16,776 $20,971 1 0 0
-y #A OLAP| (99 2 2 2 4 6 $45,825 $52,987 17 0 0
21 3 1 ) ) 8 $15,396 26,018 16 4 1
22 2 0 0 1 10 $3,127 $12,624 24 i 0
23 7 0 2 10 19 $16,903 $47,503 21 i {
24 24 0 0 1 2 $3.402 $8,048 5 0 0
25 4 0 1 1 3 2,577 2,602 13 p) 2
26 40 0 0 0 3 $716 $2,532 5 0 0
27 4 0 ) 4 3 $18,339 20,003 1 i 0
28 10 0 ) 5 10 $18,103 22,163 18 0 0
29 6 0 ) ) 4 $17,577 $19,442 8 8 2
v 52, n n \ n ”1[ .27 £1°8AN 2 4 1 5 x
[ )
$his kiRl |
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credit.sas7bdat

SAS Enterprise Guide

B0 e =5

WEF REE #RV IEK BXP) IEM HAH O-5- G 8 » 00 X | » o | by EEFE -
credit ~ x
Sl BIERE | |5 iRm0 BENEERQ | BRO) - #WHEE) - BIG) - H@ - | ER0 - FEEN) - |
- oredit @ TLBadCnt24 /3 TL75UtilCnt | TL50UtICnt | TLBalHCPct|? TLSatPct|® TLDel3060Ca [ TLDel90Cn2 |7 TLDel60CntA |3 TLOpenPct [ TLBadl »
1 0 3 4 85% 67% 0 0 1 58% =
2 0 1 2 43% 0% 0 1 4 0% i
3 i 3 3 84% 67% 0 1 i 50%
4 i 4 5 73% 6% 0 1 1 53%
5 0 2 3 88% 63% 0 0 1 63%
6 0 1 1 13% 25% 1 1 3 25%
7 0 2 2 70% 64% 0 0 0 %%
8 0 1 1 7% 2% 0 1 2 21%
9 0 0 p) 41% 69% 0 0 2 6%
10 0 7 7 84% 67% 0 0 0 50%
11 0 9 10 7% 82% 0 0 0 50%
12 0 4 5 93% 100% 0 0 0 88%
13 0 1 2 79% 74% 0 0 0 26%
14 1 3 3 0% 21% 2 3 7 21%
15 0 3 rl 0% 22% 3 0 rl 67%
mGEe 5 |16 i 2 3 80% 35% 0 1 1 15%
— (17 0 9 12 7% 73% 0 0 0 65%
18 0 2 4 89% 57% 3 0 5 43%
w8 fEIReEE 19 0 1 1 80% 0% 0 0 0 100%
i Ey R OLAP | o9 0 3 3 86% 52% 0 0 0 20%
21 i 2 3 50% 4% 0 2 7 %%
22 0 1 2 25% 62% 2 0 3 34%
23 i 4 5 3% 65% 0 1 i 73%
24 0 0 0 3% 0% 0 0 0 0%
25 2 3 3 99% 3% 0 3 6 19%
26 0 0 0 28% 20% 3 1 4 60%
27 0 2 3 91% 25% 1 1 i 75%
28 0 6 6 82% 25% 3 0 2 50%
29 2 3 3 90% 26% 0 p) 8 21%
<] | [ i i 1 195 N% n i 4 149 I
[ I i | o
Phik e FEEEEE T |
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credit.sas7bdat

SAS Enterprise Guide

WEE HRmEE #RV) IRK BXE) IED HAH |9-5 G/ 8» B X |®» o |- by EIEFHR -
credit - x
S BIEAIE | |5) smRAMEE() B EHEERQ | HRD) - WEE) - BIG) - 9D - | BE0O - BEEN) - |
- credit @ TLBalHCPct |3 TLSatPct|® TLDel3060Ca | TLDel90Cn2 |7 TLDel60CntA |3 TLOpenPct |3 TLBadDerog | TLDel60C2 |3 TLOpen24Pct
1 85% 67% 0 0 1 58% 0 0 7% E
2 8% 30% 0 1 4 40% 2 1 50%
3 84% 67% 0 1 1 50% 1 1 3%
4 73% 76% 0 1 1 53% 1 1 122%
5 88% 63% 0 0 1 63% 0 0 20%
6 13% 25% 1 1 3 25% 1 1 67%
7 70% 64% 0 0 0 6% 2 0 40%
8 §7% 2% 0 1 2 21% 1 1 200%
9 41% 69% 0 0 p) %% 0 0 17%
10 84% 67% 0 0 0 50% 1 0 4%
11 1% 2% 0 0 0 50% 0 0 6%
12 93% 100% 0 0 0 88% 3 0 114%
13 79% 74% 0 0 0 %% 0 0 167%
14 2% 1% 2 3 7 1% 3 3 0%]
15 90% 22% 3 0 ] 67% 1 2 17%
] [ﬁ@ B 16 80% 35% 0 1 1 15% 1 1 67%
—— 17 §7% 73% 0 0 0 65% 0 0 2%
18 89% 57% 3 0 5 43% 0 2 17%
w0 fEReEE 19 80% 0% 0 0 0 100% 12 0 100%
i B #.AH OLAP| (29 6% 52% 0 0 0 29% 0 0 67%
21 50% 41% 0 2 7 6% 2 p) 25%
22 25% 62% 2 0 3 34% 0 1 10%
23 3% 65% 0 1 1 73% 1 1 53%
24 3% 40% 0 0 0 40% 4 0 50%
25 99% 3% 0 3 6 19% 6 3 3%
26 28% 20% 3 1 4 60% 1 3 0%
27 91% 25% 1 1 1 75% 7 1 133%
28 82% 25% 3 0 p) 50% 0 2 20%
29 90% %% 0 2 8 21% 2 2 50%
<[ » ::n 1954, N n 1 4 144, | E] 1 - N R
s % e |
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credit.sas7bdat

SAS Enterprise Guide =<
BEP HREE #BRY IEK BXP) IEM HAH |O-E @8 B0 X | o o0 b EIBFHE -
credit ~ x
Sie BEAIE | 5] A R0 B ENEERQ | BRD) - WRE) - BIG) - HH@ - | B0 - BEEN) - |
B credit @ TARGE|A ID @ DerogCnt/@ CollectCnt (@ Banruptcylnd /@ IngCnt06 [ InqTimeLast /) IngFimanceCnt2 |3 TLTimeFirst | TLTimeLast|® TLCn ~
2972 0 125477 0 0 0 1 2 1 121 2
2973 0 125494 0 0 0 1 6 1 102 4
2974 0 125501 0 0 0 2 2 2 399 31
2975 0 125561 21 19 0 1 5 0 72 14
2976 1 125562 0 0 0 0 9 0 244 9
2977 1125504 0 0 0 1 2 0 475 16
2978 0 125638 0 0 0 7 1 5 94 4
2979 0 125639 5 4 1 7 1 11 142 5
2980 0 125666 i 1 0 1 1 1 104 18
2981 0 125727 1 1 0 4 4 3 44 5
2982 0 125756 1 0 1 4 4 13 78 4
2983 1125799 4 2 1 1 5 3 102 5
2984 0 125006 0 0 0 3 1 0 115 19
2985 0 125930 0 0 0 1 5 5 165 7
2986 0 125936 3 3 0 7 1 3 269 9
BmGaEen (2087 0 125089 0 0 0 0 . 0 382 2
———— |2988 1 126065 2 2 0 0 12 2 120 12
2989 0 126190 2 0 0 1 1 2 123 12
A R 2990 0 126234 2 1 0 0 21 0 172 3
i B L OLAP | [299] 1126271 1 1 0 9 0 3 16 4
2992 1 126326 0 0 0 3 3 3 205 4
2993 1126327 i 1 0 1 3 0 142 11
2994 1126332 0 0 0 6 0 6 159 4
2995 0 126402 0 0 0 8 1 5 280 66
2996 0 126441 0 0 0 2 0 2 199 10
2997 0 126448 0 0 0 0 . 0 270 3
2998 0 126465 i 1 0 8 0 5 234 4
2999 0 126487 4 4 0 2 3 1 257 3 L
3000 | 0 126503 2 I I 0 13 0 254 119 =
i | [ | I} | »
PhiE | EmEe T |
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credit.sas7bdat

SAS Enterprise Guide

B0 e =5

BEPE HREE @R IEK BXAE IED HBEH (B-E- G0 B0 X |9 o[ by EBHRE -
credit ~ x
= beg RS

1 EEAPERD) B EAEERQ) | ERD) - #B) - BFG) - 9D - | BHEO - BEEN) - |

- e ID @ DerogCat}@ CollectCat [ Banruptcylnd |@ IngCnt06 |3 InqTimeLast |2 IngFinanceCnt2 |3 TLTimeFirst | TLTimeLast|® TLCn ~
= BB Meredity (O)
\ 5477 0 0 0 1 2 1 121 2
E 09 > lsigs 0 0 0 i 6 i 105 i
& BEAHEP.. 5501 0 0 0 2 2 p) 399 31
By BHELEQ. 5561 21 19 0 1 5 0 7 14
H ®G0- o : : ; | ; ; e o
REEN) > lsea 0 0 0 7 i 5 o4 i
E (9 5639 5 4 1 7 1 1 142 5
@ B 5666 1 1 0 1 1 1 104 18
5727 1 1 0 4 4 3 44 5
x| M) 5756 1 0 1 4 4 13 78 4
EREE(M) 570 i 5 i i 5 3 03 5
FARAEHRKS) 5606 0 0 0 3 { 0 {15 19
BED 930 0 0 0 1 5 5 165 7
s 936 3 3 0 7 1 3 269 9
mGEen (2087 0 125989 0 0 0 0 . 0 382 p)
———— |2988 1 126065 2 2 0 0 12 p) 120 12
2989 0 126190 2 0 0 1 1 p) 123 12
w8 e 2990 0 126234 2 1 0 0 21 0 172 3
-y #A OLAP | [999) 1126271 1 1 0 9 0 3 16 4
2992 1126326 0 0 0 3 3 3 205 4
2993 17126327 1 1 0 1 3 0 142 1
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Step 1. #73% & K& (New Project)
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Step 1. #73% & K& (New Project)
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SAS Enterprise Miner (EM_Project3)
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Step 2. ¥73¥ &k} EE (New / Library)
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Step 2. ¥73¥ &k} EE (New / Library)
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Step 2. ¥73¥ &k} EE (New / Library)
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Step 3. %J‘L ;é( }]—3'. 5’& 7‘};?\ (Create Data Source)
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Step 3. %J‘L ;é( 5}'3" * 7‘};?\ (Create Data Source)
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Step 3. %J‘L :é( 5}'3" * 7‘};?\ (Create Data Source)
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Step 3. %j— B *:" k /}? (Create Data Source)
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Step 3. %J‘L ;é( 5}'3" * 7‘};?\ (Create Data Source)
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Step 3. Ei :ét %}'3" y, 7‘};?\ (Create Data Source)
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Step 3. Ei %&%}'ﬁ'-/‘ 77;?\ (Create Data Source)
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Step 3. Ei :ét %}'3" y, 7‘};?\ (Create Data Source)
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Step 3. Ei ;é{ }]—Sl. 5’& 77;?\ (Create Data Source)
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Step 3. Ei ;é{ }]—Sl. 5’& 77,?\ (Create Data Source)
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Step 3. Ei :ét %}'3" * 7‘};?\ (Create Data Source)
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Step 3. Ei :é{ %FS" 5’& 77;?\ (Create Data Source)
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Step 3. %J‘L ;é( 5}'3" * 7‘};?\ (Create Data Source)
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Step 4, %iﬁfi @ (Create Diagram)
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SAS Enterprise Miner (SAS EM)
Case Study
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AR EHEA (Sample)
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[B A\ (Sample)
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TLBalHCPct TREE IMP_TLBalHCPct ANPUT INTERVAL Percent Trade Line Balance to High Credit 41
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