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)� (Week)   �� (Date)   ��(Subject/Topics)
1   2019/02/20   �*'��	&�� 

(Course Orientation for Big Data Mining)
2   2019/02/27   AI����#
����

(Artificial Intelligence and Big Data Analytics)
3   2019/03/06   �"�� (Cluster Analysis)
4   2019/03/13   ����#�� (SAS EM �"��).

Case Study 1 (Cluster Analysis - K-Means using SAS EM) 
5   2019/03/20   +(�� (Association Analysis)
6   2019/03/27   ����#�� (SAS EM +(��).

Case Study 2 (Association Analysis using SAS EM)
7   2019/04/03   ��$�%�� (Off-campus study)
8   2019/04/10   �-#,� (Classification and Prediction)  

&�
! (Syllabus)
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/� (Week)    �� (Date)    �� (Subject/Topics)

9   2019/04/17   ��	 (Midterm Project Presentation)

10   2019/04/24   ��(+/ (Midterm Exam)

11   2019/05/01   ����)��� (SAS EM �#����*�)1
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)

12   2019/05/08   ����)��� (SAS EM .����0!$&-)1
Case Study 4 (Regression Analysis, Artificial Neural Network using SAS EM)

13   2019/05/15   �
�')���'
(Machine Learning and Deep Learning)

14   2019/05/22   ��	 (Final Project Presentation)

15   2019/05/29    �(+/ (Final Exam)

,"�% (Syllabus)
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SAS EM
SAS Enterprise Miner
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����	��� (SAS EM ����)

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

Banking Segmentation
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Source: SAS Enterprise Miner Course Notes, 2014, SAS
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������
• ��	��
 profile.sas7bdat

Source: SAS Enterprise Miner Course Notes, 2014, SAS
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Source: SAS Enterprise Miner Course Notes, 2014, SAS



SAS Enterprise Miner (SAS EM)  
Case Study

• SAS EM ����4��
– Step 1. 	��
 (New Project)
– Step 2. 	���� (New / Library)
– Step 3. ������ (Create Data Source)
– Step 4. ���� (Create Diagram)

• SAS EM SEMMA ���
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Download 
EM_Data.zip

[EM_Data]
(SAS EM Datasets)
http://mail.tku.edu.tw/myday/resources/BDM/Data/EM_Data.zip

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

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


Upzip EM_Data.zip to C:\DATA\EM_Data
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Upzip EM_Data.zip to 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 Miner 13.1 (SAS EM)
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SAS EM ����4��

• Step 1. 	��
 (New Project)
• Step 2. 	���� (New / Library)
• Step 3. ����� (Create Data Source)
• Step 4. ����� (Create Diagram)
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Step 1. ���� (New Project)
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Step 1. ���� (New Project)
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Step 1. ���� (New Project)



SAS Enterprise Miner (EM_Project1)
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Step 2. ����� (New / Library)
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Step 2. ����� (New / Library)
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Step 2. ����� (New / Library)
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Step 2. ����� (New / Library)
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Step 2. ����� (New / Library)



Step 3. ������ (Create Data Source)

26



27

Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)



30

Step 3. ������ (Create Data Source)
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EM_LIB.PROFILE

Step 3. ������ (Create Data Source)

LibraryName.TableName

DatabaseName.TableName



32

Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)



36

Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)



38

Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)
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Step 4. ����� (Create Diagram)
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Step 4. ����� (Create Diagram)
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Step 4. ����� (Create Diagram)



SAS Enterprise Miner (SAS EM)  
Case Study

• SAS EM ����4��
– Step 1. 	��
 (New Project)
– Step 2. 	���� (New / Library)
– Step 3. ������ (Create Data Source)
– Step 4. ���� (Create Diagram)

• SAS EM SEMMA ���
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EM_Lib.Profile
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�� (Explore)��� (Cluster)
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�� (Cluster) ��

64



�� (Assess)	������(Segment Profile)
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�� (Assess)	������(Segment Profile)
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�� (Assess)	������(Segment Profile)
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�� (Assess)	������(Segment Profile)
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�� (Assess)	������(Segment Profile)



������ (Segment Profile)
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������ (Segment Profile)



���� (Transform Variables)
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���� (Transform Variables)
��/�� …
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�	� (Transform Variables)
��/�� … [��]
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��� (Transform Variables)
�
/�� … [�	] ���� (���)




�	� (Transform Variables)

Category Logit Score = 
log (transaction count in category /

transaction count out of category)
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LGT_ATM = 
LOG (CNT_ATM / 
(CNT_TOT - CNT_ATM))

��� (Skewed input) à
� LOG�
�	�à�� (Normal Distribution)
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LGT_ATM = LOG(CNT_ATM / (CNT_TOT - CNT_ATM))

��� (Transform Variables)
�
/�� … [�	] ���� (���)



	��� (Transform Variables)

�����
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LGT_ATM = LOG(CNT_ATM / (CNT_TOT - CNT_ATM))
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LGT_ATM = LOG(CNT_ATM / (CNT_TOT - CNT_ATM))
LGT_CSC = LOG(CNT_CSC / (CNT_TOT - CNT_CSC))
LGT_POS = LOG(CNT_POS / (CNT_TOT - CNT_POS))
LGT_TBM = LOG(CNT_TBM / (CNT_TOT - CNT_TBM))

���� (Transform Variables)
���� (����)
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���� (Transform Variables)
���� (����)
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��
� (Transform Variables)
���� (	�
�)

LGT_ATM = LOG 
(CNT_ATM / 
(CNT_TOT - CNT_ATM))

�� (Skewed input) 

�� (Normal Distribution) 
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��
� (Transform Variables)
���� (	�
�)

�� (Skewed input) 

�� (Normal Distribution) 
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���� (Transform Variables)
���� (����)
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���� (Transform Variables)
���� (����)
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LGT_ATM = LOG(CNT_ATM / (CNT_TOT - CNT_ATM))
LGT_CSC = LOG(CNT_CSC / (CNT_TOT - CNT_CSC))
LGT_POS = LOG(CNT_POS / (CNT_TOT - CNT_POS))
LGT_TBM = LOG(CNT_TBM / (CNT_TOT - CNT_TBM))

���� (Transform Variables)
���� (����)
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�� / ��
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������ (Segment Profile)
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������ (Segment Profile)
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������ (Segment Profile)
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Cashless

Transitionals

ATMs

������ (Segment Profile)
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ATMs

Brick-and-Mortar

Service

������ (Segment Profile)
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EM_Lib.Profile
���� (Cluster Analysis)



SAS Enterprise Guide
(SAS EG)

Excel and SAS
Data Conversion
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SAS Enterprise Guide
(SAS EG)

Open SAS .sas7bdat File
Export to Excel .xlsx File

Import Excel .xlsx File
Export to SAS .sas7bdat File
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SAS Enterprise Guide 5.1 (SAS EG)
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New Project
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Open SAS Data File: Profile.sas7bdat
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Export SAS .sas7bdat to to Excel .xlsx File



Import Excel File to SAS EG
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Import Excel File to SAS EG
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Export Excel .xlsx File to SAS .sas7bdat File
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Profile_Excel.xlsx
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Profile_SAS.sas7bdat
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SAS Locale Setup Manager
à English UI 
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SAS Enterprise Guide (SAS EG) 
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SAS Enterprise Miner 13.1 (SAS EM)

138



139



140



141



142



143



144



145



146

SAS Enterprise Miner (SAS EM)
English UI

SAS Enterprise Miner (SAS EM)



Reference
• ������: �SAS Enterprise Miner
���
�	��2015�SAS�����

• Jim Georges, Jeff Thompson and Chip Wells, 
Applied Analytics Using SAS Enterprise Miner, 
SAS, 2010

• SAS Enterprise Miner Course Notes, 2014, SAS
• SAS Enterprise Miner Training Course, 2014, SAS
• SAS Enterprise Guide Training Course, 2014, SAS

147


