Tamkang University

i bs kX Big Data Mining
F, _El j( .,. *T’ﬂ?b
BRATE YT (SASEM R A~ #73=8)

Case Study 3
(Decision Tree, Model Evaluation using SAS EM)

Tamkang
" University

GU

1042DMO08
MI4 (M2244) (3094)
Tue, 3, 4 (10:10-12:00) (B216)

Min-Yuh Day
RATY
§ Assistant Professor
vy B TR I
Dept. of Information Management, Tamkang University
KT A F FREEEF & ELFE

http://mail. tku.edu.tw/myday/ L
2016-04-26 Eu..



http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/cindex.htm
http://www.im.tku.edu.tw/en_index.html
http://english.tku.edu.tw/index.asp
http://english.tku.edu.tw/index.asp
http://english.tku.edu.tw/index.asp
http://www.tku.edu.tw/
http://www.im.tku.edu.tw/
http://mail.im.tku.edu.tw/~myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/

¥

1

a U B~ W

342 X % (Syllabus)

=t (Week) p ¥ (Date) P % (Subject/Topics)

2016/02/16 E & F iR AR 5
(Course Orientation for Big Data Mining)
2016/02/23 F & Flﬁ FL 2L A 1 MapReduce # ~ HadoopSpark 4 & % st
(Fundamental Big Data: MapReduce Paradigm,
Hadoop and Spark Ecosystem)

2016/03/01 [ id 4 47 (Association Analysis)
2016/03/08 4~ g &2 g jp| (Classification and Prediction)
2016/03/15 4% # 4 +7 (Cluster Analysis)
2016/03/22 1B % A 45228 £~ (SAS EM A 2¥ A 475)

Case Study 1 (Cluster Analysis — K-Means using SAS EM)
2016/03/29 B % A 4722 (£ (SASEM B i A 47)

Case Study 2 (Association Analysis using SAS EM)
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A2~ B (Syllabus)

¥ =X (Week) P ¥y (Date) P % (Subject/Topics)
8 2016/04/05 # % =ycp Az p (Off-campus study)
9 2016/04/12 #p ¥ 2 (Mldterm Project Presentation)

2016/04/19
2016/04/26

2016/05/03

2016/05/10

2016/05/17
2016/05/24

H#H ¢ & EiF (Midterm Exam)

B %A 478 F T2 (SASEM A F A~ 52332 %) ¢
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)

Bk AT R ITw (SASEM i fF A 47 ~ 140 St -
Case Study 4 (Regressmn Analysis,
Artificial Neural Network using SAS EM)

Google TensorFlow /® & & %
(Deep Learning with Google TensorFlow)

#p % ¥ £ (Final Project Presentation)
& ¥ 51 & (Final Exam)
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VarlD |Name Model Role |Measurement Level |Description

1IACADEMIC INTEREST 1 |Rejected Nominal Primary academic interest code

2 ACADEMIC INTEREST 2 |Rejected Nominal Secondary academic interest code

3|ICAMPUS VISIT Input Nominal Campus visit code

4/CONTACT_CODE1 Rejected Nominal First contact code

5CONTACT DATE1 Rejected Nominal First contact date

6 ETHNICITY Rejected Nominal Ethnicity

7IENROLL Target Binary 1=Enrolled F2004, 0=Not enrolled F2004

8IRSCHOOL Rejected Nominal High school code

9|INSTATE Input Binary 1=In state, 0=Out of state
10|LEVEL_YEAR Rejected Unary Student academic level
11|REFERRAL_CNTCTS Input Ordinal Referral contact count
12|SELF _INIT_CNTCTS Input Interval Self initiated contact count
13|SOLICITED_CNTCTS Input Ordinal Solicited contact count
14TERRITORY Input Nominal Recruitment area
15;TOTAL _CONTACTS Input Interval Total contact count
16TRAVEL INIT CNTCTS Input Ordinal Travel initiated contact count
17/AVG_INCOME Input Interval Commercial HH income estimate
18DISTANCE Input Interval Distance from university
19|HSCRAT Input Interval 5-year high school enrollment rate
20/INIT_SPAN Input Interval Time from first contact to enrollment date
21[INT1IRAT Input Interval 5-year primary interest code rate
22|INT2RAT Input Interval 5-year secondary interest code rate
23|INTEREST Input Ordinal Number of indicated extracurricular interests
24 MAILQ Input Ordinal Mail qualifying score (1=very interested)
25PREMIERE Input Binary 1=Attended campus recruitment event, 0=Did not
26/SATSCORE Rejected Interval SAT (original) score
27/SEX Rejected Binary Sex
28)STUEMAIL Input Binary 1=Have e-mail address, 0=Do not
29 TELECQ Rejected Ordinal Telecounciling qualifying score (1=very interested)
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SAS Enterprise Miner (SAS EM)
Case Study

— Step 1. %fr & % (New Project)

i‘%
— Step 2. #7H 7k 45 (New / Library)
— Step 3. = = T #L K /& (Create Data Source)

— Step 4. £ = ;- 42. 8] (Create Diagram)
e SAS EM SEMMA 7 $5_70 42

P
P



XA R T2 (SASEM A KA~ #3137+ %
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)
Enrollment Management

@ avg_income |3) CAMPUS_VISIT)Z) distance () Enroll_Target]}) hscrat | init_span /. Instate /& intlrat | int2rat |@ interest
2855 46007 0. 80107324675 L | 0.0970873786 16 Y 0.084962913  0.0566696856 0
2856 48511 0 79831475811 U] 0.149122807 0¥ 02142857143 00909000900 0
2857 46007 0 80.107324675 ]| 00070873786 gy 01875 0.0620067245 i
2858 48511 0. 79.831475811 1| 0149122807 o1 Y 0.084062013 0.0330630236 1
2859 46007 1 80,107324675 L] 0.0526315789 7Y 0.0383403361  0.0824742268 0
2860 46007 0 80.107324675 ] 0.0526315780 gy 00492606752 0.0566606856 0
2861 48511 1 79.831475811 U] 0149120807 14 0.0523530522  0.0009000600 )
2862 48511 1 79.831475811 U] 0149122807 ETENS 0.0320610687  0.0500758725 0
2863 73195 0 79.593044675 U] 0149122807 6 ¥ 00492606752 0.0566606856 0
2864 73195 0 79.593044675 ] 02105263158 05 ¥ 00492606752 0.0566606856 i
2865 73195 07 79.593944675 U] 0149122807 24 Y 0.0849652013 0.0305851064 1
2866 73195 1 79.593044675 1] 0.0406001371 23 Y 0.0492606752 00566696856 0
2867 62417 0 77.612200066 1] 0.0406001371 51 ¥ 00492606752 0.0566606856 i
2868 oAl 0 71612290060 T | 0.0406001371 24 7 0.084062013  0.0566606850 0
2869 62A17 0 77.612200966] 0| 0.0406001371 oY 0.052247191 . 0.0305851064 0
2870 62417 0 77.612200966) 0| 0.0376516305 4 0 0.0566606256 i
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2874 — -5 0
2875 B 0
2876 , _— : 0
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Download EM_Data.zip (SAS EM Datasets)

http://mail.tku.edu.tw/myday/teaching/1042/BDM/Data/EM Data.zip

/ [} == (Min-Yuh Day)
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€« > C ft [0 mailtkuedutw/myday/teaching.htm

http://mail.tku.edu.tw/myday/teaching.htm
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1 2016/02/16 21 #8 (Course Orientation for Big Data Mining) [ppt] [pdf]

2 2016/02/23 ESEFERE . MapReduce HEf « HadoopkiSparlsE #E % &4 (Fundamental Big Data: MapReduce Paradigm Hadoop and Sparl Ecosvstem) [ppt] [pdf]
3 2016/03/01 BE3#E7rdf (Association Analysis) [ppt] [pdf]

4 2016/03/08 LrHBEEEFEH] (Classification and Prediction) [ppt] [pdf]

5 2016/03/15  SBESAT (Cluster Analysis) [ppt] [pdf]

6 2016/03/22 {EEECripElEfE— (SAS EM Sr8E5HT) ¢ Case Study 1 (Cluster Analvsis — K-Means using SAS EM) [ppt] [pdf} [EM_Data]

7 2016/03/29 A{RZESriREEfE— (SAS EM BRiEAHT) | Case Study 2 (Association Analysis using SAS EM)  [ppt] [pdf] [EM_Data|

8 2016/04/05 FpEMTREHEEN (Off-campus study)

9 2016/04/12 EHHRERE (Midterm Project Presentation)

10 2016/04/19 HEd# & (Midterm Exam)

11 2016/04126 {EZAAREHETE= (SAS EM i#58 e § ee N -aluation us -
12 2016/05/03 {ESafrEIEYErY (SAS EM SEEZSHT ,,ﬁ}ﬁé%éj'l‘ﬁﬁ—) Case Smd‘. 4 (Regl ession i‘m'll\ sis. i‘u‘nflcnl \eural T\em rork using SAS EM) [ppt] [pdf] [EM_Data]

[ppt] [pdf] [EM._Data]

13 2016/05/10 Google TensorFlow JZEEELE (Deep Learning with Google TensorFlow)
14 2016/05/17 HEZE#B+S (Final Project Presentation)
15 2016/05/24 SIS, (Final Exam)

References:
1. SAS Big Data Champion 2016

= :..J..L-L.uu

. SAS Resource
- SAS Enterprise Guide (SAS EG) [Secured Data]
- SASMining2012 IMTEU Project Presentation 20120921 [ppt] [pdf]

SASMining2012 IMTKU Project Report 20120921 [pdf]
SASMining2012 Final List [pdf]

e e e e e e e e e e e e e e e e e e e e e e e e e e ==

o BEEEEFER (Big Data Mining) (MI4P) (Spring 2016)
(014} (2 Credat, Electiv e) (M2244) (3094)
(1042) (BBPT MI4) GEfE2EL4Y) (2016.02-2016.06)
(38— Tue. 3. 4. 10:10-12:00) (B216)

o X (Week) HEE (Date) 28 (Subject/ Topics)

/
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http://mail.tku.edu.tw/myday/teaching/1042/BDM/Data/EM_Data.zip
http://mail.tku.edu.tw/myday/teaching.htm

Upzip EM Data.zip to C:\DATA\EM Datau

@Ov| » EH » System (C) » DATA » EM_Data
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VMware Horizon View Client

softcloud.tku.edu.tw
SAS Enterprise Miner
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SAS Enterprise Guide (SAS EG)

IR BEFERIEFEE
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Microsoft Silverlight 5 SDK. - o3z (& gﬁﬁtﬂ -
. Microsoft SQL Server 2008

Microsoft SQL Server 2014 « REEEHBIIR(ERAR - FRESHRER
. Microsoft Visual Studio 2012 < HEE i’;;;ﬁ;#fﬂ}‘ E7R -

NetBeans

| OpenOfficed.1.0 . = WIS E(F B EB212I AR SRk E
R ] 26215656-2129 AIEIRTE -

| SAS N .

&8 SAS 9.4 (P (RED) ; BB EEMER BEIZELZR
& SAS 9.4 () g EZEE8HEEREE -

G SAS Deployment Manager 9.4

SAS Documentation Viewer 9.4 (Ei =

8, SAS Enterprise Miner 13.1 T{F34 ‘
E SAS IML Studio 13.1 B
G SAS Studio 3.1 (64-bit)
. Additional Languages
Utilities

-8




SAS EG New Project

SAS Enterprise Guide | o | & | &
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SAS EG Open Data

# SAS Enterprise Guide Iil\i/\é/
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SAS EG Open inq2006.sas7bdat
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ing2006.sas7bdat
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ing2006.sas7bdat

SAS Enterprise Guide
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ing2006.sas7bdat

SAS Enterprise Guide \i/\é/
WP fREEE) B0 THEK BEe TEM #EH (B-8- &8 0 By X o oo | T L EERE -
HER AR iE - X inq2006 < X
Ebeg EILATZ 5 HEAMFEL BBEREERQ) | TRD) - BHE) - BRG) - 9@ - | BHEO - EEE(N) -
) nq2006 i)  stuemail |  init_span | intlrat i) int2rat i) hscrat i avg_income (i) distance [/ Instate -
1 0 4 0.0171827457 00203800021 00376516305 N E
2 i 19 0.0171827457 00203800021 00376516305 N B
3 0 o7 0.0171827457 00203800021 00376516305 N
4 i 34 00171827457 00203800021 0.0376516305 N
5 i 45 0.0171827457 0.0203800021 0.03765 16305 N
6 i 45 00171827457 00203900021 0.0376516305 N
7 i 29 0.0171827457 00203800021 00376516305 N
8 i 57 00171827457 00203800021 0.0376516305 N
9 0 36 0.0171827457 00203800021 00376516305 N
10 0 3 00171827457 0.0203800021 0.03765 16305 N
11 i 30 0.0171827457 0.0203800021 00376516305 N
12 i 30 0.0171827457 00203800021 00376516305 N
13 i 41 0.0171827457 00203800021 0.0376516305 N
14 0 58 0.0171827457 00203800021 00376516305 N
EREEE - x [15 0 27 00171827457 00203800021 0.0376516305 N
& GESe O 16 I 2 0.0171827457 00203800021 00376516305 N
— |17 0 35 0.0171827457 00203800021 0.0376516305 N
O BHEER) | 18 0 34 0.0171827457 0.0203800021 0.0376516305 N
w8 famRE 19 0 7 00171827457 0.0203800021 0.03765 16305 N
-y R OLAP 28822 | (20 0 61 0.0171827457 0,0203800021 0.0376516305 N
21 0 59 0.0171827457 00203800021 00376516305 N
22 0 53 00171827457 00203800021 0.0376516305 N
23 0 58 00171827457 00203800021 00376516305 N
24 0 58 0.0171827457 0.0203800021 0.03765 16305 N
25 0 56 0.0171827457 00203800021 00376516305 N
26 0 56 0.0171827457 00203800021 0.0376516305 N
27 0 56 0.0171827457 00203800021 0.0376516305 N
28 0 55 0.0171827457 0.0203800021 0.03765 16305 N
29 0 55 0.0171827457 00203800021 0.0376516305 N
an il 55 NN17IRDTAR7 11 N2 380NN M N37PRSTRENS ™ ) N
4 I I
This e TR |
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ing2006.sas7bdat

SAS Enterprise Guide @\é/
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- ing2006 @ REFERRAL_CNTCTS|3 CAMPUS_VISIT|@ satscore /) mailq |3 premier |3 interest|d stuemai|® init_spanl®  intlrat |3 int2rat |3 =
91454 0 0 3 0 0 0 23 0084962013 01351351351
91455 0 0 2 0 0 1 2300463576150 01818121813
91456 0 0 I 0 0 0 1177 0/0206056233 0.036
91457 0 0 5 0 0 1 3100380622837 0.0377358491
91458 0 0 3 0 0 0 10052247191 0.0566696856
91459 0 0 5 0 0 I 200 0084962013 01111111111
91460 0 0 ) 0 0 | 2000364540884 005600685 C
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TR

ﬂ”“ (Order by Variable Name)

VarID |Name Model Role [Measurement Level |Description
1JACADEMIC INTEREST 1 Rejected  |Nominal Primary academic interest code
2 ACADEMIC INTEREST 2 Rejected  |Nominal Secondary academic interest code
3JAVG_INCOME Input Interval Commercial HH income estimate
4CAMPUS_VISIT Input Nominal Campus visit code
5(CONTACT_CODEI1 Rejected  |Nominal First contact code
6|CONTACT DATE1L Rejected  |Nominal First contact date
7DISTANCE Input Interval Distance from university
8ENROLL Target Binary 1=Enrolled F2004, 0=Not enrolled F2004
9ETHNICITY Rejected  |Nominal Ethnicity
10HSCRAT Input Interval 5-year high school enrollment rate
11|INIT_SPAN Input Interval Time from first contact to enrollment date
12|INSTATE Input Binary 1=In state, 0=Out of state
13[INT1IRAT Input Interval 5-year primary interest code rate
14/INT2RAT Input Interval 5-year secondary interest code rate
15[INTEREST Input Ordinal Number of indicated extracurricular interests
16/IRSCHOOL Rejected  |Nominal High school code
17|LEVEL_YEAR Rejected  |Unary Student academic level
18MAILQ Input Ordinal Mail qualifying score (1=very interested)
19PREMIERE Input Binary 1=Attended campus recruitment event, 0=Did not
20REFERRAL_CNTCTS Input Ordinal Referral contact count
21|SATSCORE Rejected |Interval SAT (original) score
22|SELF _INIT _CNTCTS Input Interval Self initiated contact count
23|SEX Rejected  |Binary Sex
24|SOLICITED _CNTCTS Input Ordinal Solicited contact count
25/STUEMAIL Input Binary 1=Have e-mail address, 0=Do not
26)TELECQ Rejected  |Ordinal Telecounciling qualifying score (1=very interested)
27TERRITORY Input Nominal Recruitment area
28 TOTAL _CONTACTS Input Interval Total contact count
29 TRAVEL INIT CNTCTS Input Ordinal Travel initiated contact count
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Step 1. 73 & % (New Project)
Step 2. #7H 7 ,‘ié‘g (New / Library)

Step 3. 2= = T kR (Create Data Source)
Step 4. 2= = /'~ 47 8] (Create Diagram)
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Step 1. #73% % % (New Project)
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Step 1. #73% % % (New Project)
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SAS Enterprise Miner (EM_Project3)




Step 2. %‘?ﬁﬁ :EFTF—" E. (New / Library)
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Ctrl+Shift+R

Ctrl+Shift+Deleta

Shift+Escape




Step 2. 373 T L 45 (New / Library)
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Step 2. 373 T L 45 (New / Library)
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Step 2. 373 T L 45 (New / Library)
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Step 2. 373 T L 45 (New / Library)
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Step 3. ﬁl? :.' j,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁl% :.' ?( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. %2 - = ﬁ( 7':"' %jé /& (Create Data Source)
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Step 3. g'a :.' :{( 7}‘1 ‘jé /ﬁl (Create Data Source)
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Step 3. g'a :.' j,( 7"1 ‘jé /ﬁl (Create Data Source)
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Step 3. g'a :.' j,( 7"1 ‘jé /ﬁl (Create Data Source)
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Step 3. g'a :.' :{( Tl‘i ‘jé /ﬁl (Create Data Source)
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Step 3. g'a :.' ?( Tl‘i ‘jé /ﬁl (Create Data Source)
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Step 3. g'a :.' :{( 7}‘1 ‘jé /ﬁl (Create Data Source)
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SAS Enterprise Miner (SAS EM)
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3 % 3% 74§ #F (Interactive Decision Tree)
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3 # ;% - F H5 (Interactive Decision Tree)
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3 % 3% 74§ #F (Interactive Decision Tree)
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3 % ;% A5 4 (Interactive Decision Tree)
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3 % 3% ;4§ #F (Interactive Decision Tree)

o BENESRFM - EMWS1TREE_BROWSETREE[EMWSLEM_TREE] - %
2 sRiE t5i EfE RE
HSEBldsa@RBE O

£ R = R <

Sist WA R
0: B7.50% B87.51%
1: 12.50% 12.49%

AtE 16060 6884

SELF_INIT_CNTCTS

=3 5000 =F Y >=3.5000

gat o dld G
0: 34.47% 34,96%
11 65.53% 65.044

At 2353 1047
SELF_INIT_CNTCTS hscrat
I | I | Ef =t ..
<2 5000 =R ==2.5000 >=0.0071 I-gv,ig;ﬁir[ FIED
Hat Wl B it Wl Bl 7R 3
0: T3.87% 74.238% 0: 26.99% 27.81% T= 5
1 26.13% 25.72% 1: 73.01% 72.19% ==
F : 930 381 | : 2112 042 > N
18y 9 8y 9 p——
ol SrEIERES..
o AEREnEh
PN, 4 & EEEE ST EI ...
TFEIFHE BEE ATERES ID FE|Eh =1 Hﬁ?r @ tNEpE. B&3
0 1 SELF_INIT_CHNTCTS  [+=3.5000 FTEr EET P 2112 042,
I 4 hscrat ==0,007] TAERIE §ERE]l B OB TR I I
2 & (CEEAD EiEE T2 2 . 26.90% 27.81%
TIEH 73.01 7219
% o R E &

108



3 % ;% A5 4 (Interactive Decision Tree)
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