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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 4 (Regression Analysis, Artificial Neural Network 

using SAS EM)
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(Credit Risk 
Case Study)

5Source: SAS Enterprise Miner Course Notes, 2014, SAS
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• S&A%b
–G�3000Aa��500A:�T (bad debt)

• S&Q%3�b30
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7Source: SAS Enterprise Miner Course Notes, 2014, SAS

VarID Name Model	Role	 Measurement	Level	 Description
1 BanruptcyInd	 Input Binary Bankruptcy	Indicator
2 CollectCnt	 Input Interval Number	Collections
3 DerogCnt	 Input Interval Number	Public	Derogatories
4 ID Input Nominal Applicant	ID
5 InqCnt06	 Input Interval Number	Inquiries	6	Months
6 InqFinanceCnt24	 Input Interval Number	Finance	Inquires	24	Months
7 InqTimeLast	 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 ��&�#�
• Target: 1=Bad Debt (�'), 0=Paid-off (+�)
• Delinquent ()�+�-*!)
• Derogatory (�$����) (�,�	�� )
• Trade Lines (��
�) (����(%�%)
– Personal Loan (��%�) 
– Revolving Credit Account (����
�)

• Collections Count: ����
• Inquires Count: �"��
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Source: SAS Enterprise Miner Course Notes, 2014, SAS
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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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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
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat



22

credit.sas7bdat



23

credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.sas7bdat
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credit.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)
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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_Project3)
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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)



51

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

Step 3. ������ (Create Data Source)

LibraryName.TableName

DatabaseName.TableName
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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)


��� (�	) ���
� BanruptcyInd 
����� Binary
� TARGET 
����� Binary
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Step 3. ������ (Create Data Source)



58

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: Raw
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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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������ (Sample)
EM_LIB.CREDIT

70



71

���StatExplore (����)
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���StatExplore (����)
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���StatExplore (����)



74

���StatExplore (����)
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���StatExplore (����)
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���StatExplore (����)
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���StatExplore (����)
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����� Impute 

��
��(Impute)
	����
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�����
�����	/����
�
�������� (Tree) ��

��(Impute)������
�����	/����
�à� (Tree)
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��
��(Impute)
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��
��(Impute)
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��(Impute)
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��(Impute)
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��
��	�(Transform Variable) �
������

���� �����	�������(��)� 
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��
��	�(Transform Variable) �
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��
��	�(Transform Variable) �
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��	�(Transform Variable) �
������



91

��
��	�(Transform Variable) �
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��
��	�(Transform Variable) �
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��
��	�(Transform Variable) �
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��
��	�(Transform Variable) �
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��
��	�(Transform Variable) �
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TL_Cycle = (TLTimeFirst - TLTimeLast) / IMP_TLCnt

��
��	�(Transform Variable) �
������
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TL_Cycle = (TLTimeFirst - TLTimeLast) / IMP_TLCnt

��
��	�(Transform Variable) �
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TL_Cycle = (TLTimeFirst - TLTimeLast) / IMP_TLCnt

��
��	�(Transform Variable) �
������
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TL_Cycle = (TLTimeFirst - TLTimeLast) / IMP_TLCnt

��
��	�(Transform Variable) �
������
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��
��	�(Transform Variable) �
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������� (Data Partition)
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������� (Data Partition)
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������� (Data Partition)
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������� (Data Partition)
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������� (Data Partition)
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������� (Data Partition)
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������� (Data Partition)
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��	���� (Data Partition) ��
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������ (Decision Tree)
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����� (Regression)
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����	 (Regression)
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����� (Regression)
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����� (Regression)
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����� (Regression)
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����� (Regression)
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�� (Regression) ��
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����� (Neural Network)
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����� (Neural Network)
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����� (Neural Network)
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����� (Neural Network)
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����� (Neural Network)
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����� (Neural Network)
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����� (Neural Network)
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����� (Neural Network) ��
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������� (Model Comparison)
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������� (Model Comparison)
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������� (Model Comparison)
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������� (Model Comparison)
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�����(Model Comparison) ��



131

�����(Model Comparison) ���ROC
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�����(Model Comparison) ��
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�����(Model Comparison) ��
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�����(Model Comparison) ��



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
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