
Big Data Mining
$#���

1

1082DM08
MI4 (M2244) (2744)

Tue  3, 4 (10:10-12:00) (B218)

Min-Yuh Day
���

Associate Professor
���

Dept. of Information Management, Tamkang University
��
�#!����

http://mail. tku.edu.tw/myday/
2020-05-05

Tamkang 
University

Tamkang University

���� ���

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

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://www.tku.edu.tw/
http://www.im.tku.edu.tw/
http://mail.tku.edu.tw/myday/


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

1   2020/03/03   �'$��
#���
(Course Orientation for Big Data Mining)

2   2020/03/10   AI����"��	�
(Artificial Intelligence and Big Data Analytics)

3   2020/03/17   	!	� (Cluster Analysis)

4   2020/03/24   ��	�"��� (SAS EM 	!	�)+
Case Study 1 (Cluster Analysis - K-Means using SAS EM)

5   2020/03/31   (%	� (Association Analysis)

6   2020/04/07   ��	�"��� (SAS EM (%	�)+
Case Study 2 (Association Analysis using SAS EM)

7   2020/04/14   	*")� (Classification and Prediction)

8   2020/04/21   ���� (Midterm Project Presentation)

#� (Syllabus)
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5! (Week)   �� (Date)   ��(Subject/Topics)

9   2020/04/28   ��-15

10   2020/05/05   ��	�.��� (SAS EM #(���0�)7
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)

11   2020/05/12   ��	�.��� (SAS EM 4"	��6&)+3)7
Case Study 4 (Regression Analysis, 

Artificial Neural Network using SAS EM)

12   2020/05/19    ��,.$��,
(Machine Learning and Deep Learning)

13   2020/05/26   ���
 (Final Project Presentation)

14   2020/06/02   %�-15

15   2020/06/09   ����/���

2'�* (Syllabus)
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�
�	���� (SAS EM �������)�
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)

Enrollment Management 



������
	���

5Source: SAS Enterprise Miner Course Notes, 2014, SAS
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VarID Name Model Role Measurement Level Description
1ACADEMIC_INTEREST_1 Rejected Nominal Primary academic interest code
2ACADEMIC_INTEREST_2 Rejected Nominal Secondary academic interest code
3CAMPUS_VISIT Input Nominal Campus visit code
4CONTACT_CODE1 Rejected Nominal First contact code
5CONTACT_DATE1 Rejected Nominal First contact date
6ETHNICITY Rejected Nominal Ethnicity
7ENROLL Target Binary 1=Enrolled F2004, 0=Not enrolled F2004
8 IRSCHOOL Rejected Nominal High school code
9 INSTATE Input Binary 1=In state, 0=Out of state

10LEVEL_YEAR Rejected Unary Student academic level
11REFERRAL_CNTCTS Input Ordinal Referral contact count
12SELF_INIT_CNTCTS Input Interval Self initiated contact count
13SOLICITED_CNTCTS Input Ordinal Solicited contact count
14TERRITORY Input Nominal Recruitment area
15TOTAL_CONTACTS Input Interval Total contact count
16TRAVEL_INIT_CNTCTS Input Ordinal Travel initiated contact count
17AVG_INCOME Input Interval Commercial  HH income estimate
18DISTANCE Input Interval Distance from university
19HSCRAT Input Interval 5-year high school enrollment rate
20 INIT_SPAN Input Interval Time from first contact to enrollment date
21 INT1RAT 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
24MAILQ Input Ordinal Mail qualifying score (1=very interested)
25PREMIERE Input Binary 1=Attended campus recruitment event, 0=Did not
26SATSCORE Rejected Interval SAT (original) score
27SEX Rejected Binary Sex
28STUEMAIL Input Binary 1=Have e-mail address, 0=Do not
29TELECQ Rejected Ordinal Telecounciling qualifying score (1=very interested)

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 inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
�����



26

inq2006.sas7bdat
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inq2006.sas7bdat
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inq2006.sas7bdat
�����
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inq2006.sas7bdat
�����
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inq2006.sas7bdat
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inq2006.sas7bdat
�����
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inq2006.sas7bdat
�����
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inq2006.sas7bdat
�����
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VarID Name Model Role Measurement Level Description
1ACADEMIC_INTEREST_1 Rejected Nominal Primary academic interest code
2ACADEMIC_INTEREST_2 Rejected Nominal Secondary academic interest code
3AVG_INCOME Input Interval Commercial  HH income estimate
4CAMPUS_VISIT Input Nominal Campus visit code
5CONTACT_CODE1 Rejected Nominal First contact code
6CONTACT_DATE1 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 INT1RAT 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
17LEVEL_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
21SATSCORE Rejected Interval SAT (original) score
22SELF_INIT_CNTCTS Input Interval Self initiated contact count
23SEX Rejected Binary Sex
24SOLICITED_CNTCTS Input Ordinal Solicited contact count
25STUEMAIL Input Binary 1=Have e-mail address, 0=Do not
26TELECQ Rejected Ordinal Telecounciling qualifying score (1=very interested)
27TERRITORY Input Nominal Recruitment area
28TOTAL_CONTACTS Input Interval Total contact count
29TRAVEL_INIT_CNTCTS Input Ordinal Travel initiated contact count

������ (Order by Variable Name)



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)

36



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)
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Step 3. ������ (Create Data Source)
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Step 3. ������ (Create Data Source)
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EM_LIB.INQ2006

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)
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Step 3. ������ (Create Data Source)

1. ������
� Enroll_Target �����
 Target

2. �	�� (��) ���
� CAMPUS_VISIT �	���
 Nominal
� Enroll_Target �	���
 Binary
� Instate �	���
 Binary
�Mailq �	���
 Ordinary
� Premiere �	���
 Binary
� Stuemail �	���
 Binary
� TERRITORY �	���
 Nominal
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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: 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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EM_LIB.INQ2006
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�� (Sample)
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�� (Sample)
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�� (Sample)
��
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�� (Sample)
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�� (Sample)
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���StatExplore (����)
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���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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����� Impute 

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

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



83

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



��(Impute)
���	�
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(Impute)���	����
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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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��� (Decision Tree)
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������ (Interactive Decision Tree)
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����
 (Interactive Decision Tree)
���� (Split Node)


��(Node) 	�� /���� (Split Noe) 
��� (��) ���
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������ (Interactive Decision Tree)
��	
 (Split Node)



101

������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
��	
 (Prune Node)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
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������ (Interactive Decision Tree)
��
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��� (Decision Tree)
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��� (Decision Tree) 	�� (���)
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��� (Decision Tree)
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����� (Regression)
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����� (Regression)



130

����� (Regression)
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����� (Regression)
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����� (Regression)



�� (Regression) ��

133



134

������� (Model Comparison)



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



�����(Model Comparison) ��
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ROC
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