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1" (Week)   �� (Date)   	�(Subject/Topics)
1    2018/02/28    ��(��(����) (Peace Memorial Day) (Day off)

2    2018/03/07    �2/���.%�)
(Course Orientation for Big Data Mining)

3    2018/03/14    
���AI����-#��,
(Big Data, Artificial Intelligence and Deep Learning)

4    2018/03/21    30
 (Association Analysis)
5    2018/03/28    
5-4$ (Classification and Prediction)
6    2018/04/04    �&'(����)(Children's Day) (Day off)
7    2018/04/11    
+
 (Cluster Analysis)
8    2018/04/18    �!
 -��� (SAS EM 
+
 )6

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

.%
* (Syllabus)
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+� (Week)    �� (Date)    �� (Subject/Topics)

9    2018/04/25    ��

 (Midterm Project Presentation)

10    2018/05/02  ��#&+

11    2018/05/09  ��	�$��� (SAS EM ,*	�).
Case Study 2 (Association Analysis using SAS EM)

12    2018/05/16  ��	�$��� (SAS EM ������%�).
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)

13    2018/05/23  ��	�$��� (SAS EM )�	��-� "().
Case Study 4 (Regression Analysis, 

Artificial Neural Network using SAS EM)

14    2018/05/30  ��

 (Final Project Presentation)

15    2018/06/06  ��#&+

'��! (Syllabus)
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�������� (SAS EM 
	��)�
Case Study 2 (Association Analysis using SAS EM)

Web Site Usage Associations
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5�"�
• ABC`6 )^�;�2�0�K@bSH�^�F
AbT0�>G�K@��
Y[FA2�
]/
%'^�>��D?URbFA&
�:O`6V
�(music streams)�`6�W(podcasts)�-IR!
(news streams)�G�+K(live Web )
�9�D?+
K(archives)C2��La_�
�4	�#PN=\J�4
Z�8�QG�K@
>�<O;b�;FA2��L0->�*�

• �473;(�X��1E150MB>�$�.U,
�

Source: SAS Enterprise Miner Course Notes, 2014, SAS
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������
• ��	��
 webstation.sas7bdat

Source: SAS Enterprise Miner Course Notes, 2014, SAS

ARCHIVE ������

EXTREF ��	�

LIVESTREAM �
���


MUSICSTREAM �����

NEWS ����

PODCAST ����

SIMULCAST ���


WEBSITE ��



8Source: SAS Enterprise Miner Course Notes, 2014, SAS
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Support & Confidence
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Rule
A Þ D
C Þ A
A Þ C

B & C Þ D

Support
2/5
2/5
2/5
1/5

Confidence
2/3
2/4
2/3
1/3

A B C A C D B C D A D E B C E

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

No

Yes

No Yes

Saving
Account

4,000

6,000

10,000
Support(SVG Þ CK) = 50%=5,000/10,000
Confidence(SVG Þ CK) = 83%=5,000/6,000
Expected Confidence(SVG Þ CK) = 85%=8,500/10,000

500

1000

3500

5000

Lift (SVG à CK) = Confidence/Expected Confidence = 0.83/0.85 < 1
Source: SAS Enterprise Miner Course Notes, 2014, SAS



1)	�+0$�!(-�—
Lift
%�

• �����4$����$,
?

• ��� Saving  account  
 Checking account�
.�,
$#"�!
�� -&Checking account$#"�!/��

• 
%�(Lift)5
��,
�3�'��*�
2�#"$������

• Lift (SVG à CK) 
= Confidence/Expected Confidence 
= 0.83/0.85 < 1

11Source: SAS Enterprise Miner Course Notes, 2014, SAS



Support (AàB)
Confidence (AàB)

Expected Confidence (AàB)
Lift (AàB)
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Support (Aà B) = P(A È B)
A�B �������
����

Count(A&B)/Count(Total)

Confidence (Aà B) = P(B|A)
Conf (A à B) = Supp (A È B)/ Supp (A)

A�B �������A��	��
Count(A&B)/Count(A)

Expected Confidence (AàB) = Support(B) 
Count(B) 

Lift (A à B) = Confidence (AàB) / Expected Confidence (AàB)

Lift (A à B) = Supp (A È B) / (Supp (A) x Supp (B))
Lift (Correlation) 

Lift (AàB) = Confidence (AàB) / Support(B)



Lift (AàB)
• Lift (AàB) 

= Confidence (AàB) / Expected Confidence (AàB)
= Confidence (AàB) / Support(B)
= (Supp (A&B) / Supp (A)) / Supp(B)
= Supp (A&B) / Supp (A) x Supp (B)

• Lift ��� (�	�)
Lift (AàB) = 2 
�� AàB ��������� 2�
��
���A����
�B����
����B����	 (��)�2��
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• �5*�7,��6�>	�>=
• 5*+7,��+C�@ 2���>6�C�
• ��41H%
����GD�������+
• !�41H7,���5*�E9�(!�-�
• 0�;:H;:7,��"/25*
• %
7,��2B�G%�C�

15Source: SAS Enterprise Miner Course Notes, 2014, SAS
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D A A B BA

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 Guide (SAS EG) 

22



SAS EG New Project
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SAS EG Open Data
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SAS EG Open webstation.sas7bdat
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webstation.sas7bdat
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webstation.sas7bdat



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)

29



Step 1. ���� (New Project)
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Step 1. ���� (New Project)
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Step 1. ���� (New Project)



SAS Enterprise Miner (EM_Project2)
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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)
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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)
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Step 3. ������ (Create Data Source)
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EM_LIB.WEBSTATION

Step 3. ������ (Create Data Source)

LibraryName.TableName

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



46

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)
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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)

Data Source Attribute
Role: Transaction
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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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������ (Sample)
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EM_Lib.Webstation
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������ (Sample)
Edit Variable
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������ (Sample)
Edit Variable - Explore …
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������ (Sample)
Edit Variable - Explore …



Explore - Association
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���� (Association Analysis)
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���� (Association Analysis)
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���� (Association Analysis)
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���� (Association Analysis)
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���� (Association Analysis)
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���� (Association Analysis)
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���� (Association Analysis)



���� (Association Analysis) 
Support : 1%  (Minimum Support = 1%)
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���� (Association Analysis)
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���� (Association Analysis)
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��� (Association Analysis)
�	/��/���� (Rules Table)
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���� (Association Analysis)
Association Rules -���� (Rules Table)
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���� (Association Analysis)
Association Rules -���� (Rules Table)
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���� (Association Analysis)
�
/	�/���� (Link Graph)
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���� (Association Analysis)
���� (Link Graph)
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���� (Association Analysis) 
Maximum Number of Items: 3000000
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���� (Association Analysis)
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���� (Association Analysis)
Association Rules -���� (Rules Table)
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���� (Association Analysis)
���� (Link Graph)
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���
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