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Course Introduction
• This course introduces the fundamental concepts and 

applications technology of big data mining. 
• Topics include 
– Big Data Mining
– Big Data, Artificial Intelligence and Deep Learning
– Association  Analysis 
– Classification and Prediction
– Cluster Analysis
– Data Mining Using SAS Enterprise Miner (SAS EM)
– Case Study and Implementation of Big Data Mining
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(Objective)

• ��������
	���������

• Understand and apply the fundamental 
concepts and technology of big data mining
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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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��
• �
��
–�� (Slides)
–�	����: �SAS Enterprise Miner����
����2015�SAS������

• ��
�
– Big Data, Data Mining, and Machine Learning: Value Creation for 

Business Leaders and Practitioners, Jared Dean, Wiley, 2014
– Data Science for Business: What you need to know about data 

mining and data-analytic thinking, Foster Provost and Tom Fawcett, 
O'Reilly, 2013

– Applied Analytics Using SAS Enterprise Mining, Jim Georges, Jeff 
Thompson and Chip Wells, SAS, 2010

– Data Mining: Concepts and Techniques, Third Edition, Jiawei Han, 
Micheline Kamber and Jian Pei, Morgan Kaufmann, 2011
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Team Term Project
• Term Project Topics
– AI Challenge
– Big Data mining 
– Big Data Analytics
– Business Intelligence
– FinTech

• 3-4 ����
–��	
� 2018/03/14 (�) ����
��
–�����������	
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Big Data 
Analytics 

and
Data Mining
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Big Data 4 V

13Source: https://www-01.ibm.com/software/data/bigdata/



Value
14



Artificial Intelligence
Machine Learning & Deep Learning

15Source: https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



Stephan Kudyba (2014), 
Big Data, Mining, and Analytics: 

Components of Strategic Decision Making, Auerbach Publications

16Source: http://www.amazon.com/gp/product/1466568704

http://www.amazon.com/gp/product/1466568704


Architecture of Big Data Analytics

17Source: Stephan Kudyba (2014), Big Data, Mining, and Analytics: Components of Strategic Decision Making, Auerbach Publications
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Architecture of Big Data Analytics

18Source: Stephan Kudyba (2014), Big Data, Mining, and Analytics: Components of Strategic Decision Making, Auerbach Publications
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Social Big Data Mining
(Hiroshi Ishikawa, 2015)

19Source: http://www.amazon.com/Social-Data-Mining-Hiroshi-Ishikawa/dp/149871093X

http://www.amazon.com/Social-Data-Mining-Hiroshi-Ishikawa/dp/149871093X


Architecture for 
Social Big Data Mining

(Hiroshi Ishikawa, 2015)

20

Hardware
Software Social Data

Physical Layer

Logical Layer

Integrated analysis
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analysis

Application 
specific task

Data 
Mining

Conceptual Layer

Enabling Technologies Analysts
• Model Construction
• Explanation by Model 

• Construction and 
confirmation 
of individual 
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• Description and 
execution of 
application-specific 
task

• Integrated analysis model
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among heterogeneous data
• Large-scale visualization
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Source: Hiroshi Ishikawa (2015), Social Big Data Mining, CRC Press



Business Intelligence (BI) Infrastructure

21Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 



Data Warehouse
Data Mining and Business Intelligence 

Increasing potential
to support
business decisions End User

Business
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22Source: Jiawei Han and Micheline Kamber (2006), Data Mining: Concepts and Techniques, Second Edition, Elsevier



The Evolution of BI Capabilities

Source:  Turban et al. (2011), Decision Support and Business Intelligence Systems 23



Data Mining 

24Source: http://www.amazon.com/Data-Mining-Concepts-Techniques-Management/dp/0123814790

http://www.amazon.com/Data-Mining-Concepts-Techniques-Management/dp/0123814790


25Source: http://www.books.com.tw/products/0010646676

��
, 	��, �����, ����
(Jiawei Han, Micheline Kamber, Jian Pei, Data Mining - Concepts and Techniques 3/e), 

�
��, 2014

http://www.books.com.tw/products/0010646676


Data Mining at the 
Intersection of Many Disciplines
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Source:  Turban et al. (2011), Decision Support and Business Intelligence Systems 26



Data Mining: 
Core Analytics Process

The KDD Process for 
Extracting Useful Knowledge

from Volumes of Data

27
Source: Fayyad, U., Piatetsky-Shapiro, G., & Smyth, P. (1996). The KDD Process for Extracting Useful Knowledge from Volumes of Data. 

Communications of the ACM, 39(11), 27-34.



Fayyad, U., Piatetsky-Shapiro, G., & Smyth, P. (1996). 
The KDD Process for 

Extracting Useful Knowledge
from Volumes of Data. 

Communications of the ACM, 39(11), 27-34.
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Data Mining 
Knowledge Discovery in Databases (KDD) Process

(Fayyad et al., 1996)

29
Source: Fayyad, U., Piatetsky-Shapiro, G., & Smyth, P. (1996). The KDD Process for Extracting Useful Knowledge from Volumes of Data. 

Communications of the ACM, 39(11), 27-34.



Knowledge Discovery (KDD) Process
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Data Integration
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Data Warehouse
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30Source: Han & Kamber (2006)

Data mining: 
core of knowledge discovery process



Data Mining Processing Pipeline
(Charu Aggarwal, 2015)

31Source: Charu Aggarwal (2015), Data Mining: The Textbook Hardcover, Springer
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A Taxonomy for Data Mining Tasks
Data Mining

Prediction

Classification

Regression

Clustering

Association

Link analysis

Sequence analysis

Learning Method Popular Algorithms

Supervised

Supervised

Supervised

Unsupervised

Unsupervised

Unsupervised

Unsupervised

Decision trees, ANN/MLP, SVM, Rough 
sets, Genetic Algorithms 

Linear/Nonlinear Regression, Regression 
trees, ANN/MLP, SVM

Expectation Maximization, Apriory 
Algorithm, Graph-based Matching

Apriory Algorithm, FP-Growth technique

K-means, ANN/SOM

Outlier analysis Unsupervised K-means, Expectation Maximization (EM)

Apriory, OneR, ZeroR, Eclat  

Classification and Regression Trees, 
ANN, SVM, Genetic Algorithms

Source:  Turban et al. (2011), Decision Support and Business Intelligence Systems 32



33Source: http://www.amazon.com/Data-Mining-Machine-Learning-Practitioners/dp/1118618041

http://www.amazon.com/Data-Mining-Machine-Learning-Practitioners/dp/1118618041


Deep Learning
Intelligence from Big Data

34Source: https://www.vlab.org/events/deep-learning/

https://www.vlab.org/events/deep-learning/


35Source: http://www.amazon.com/Big-Data-Analytics-Turning-Money/dp/1118147596

http://www.amazon.com/Big-Data-Analytics-Turning-Money/dp/1118147596


36Source: http://www.amazon.com/Big-Data-Revolution-Transform-Mayer-Schonberger/dp/B00D81X2YE

http://www.amazon.com/Big-Data-Revolution-Transform-Mayer-Schonberger/dp/B00D81X2YE


37Source: https://www.thalesgroup.com/en/worldwide/big-data/big-data-big-analytics-visual-analytics-what-does-it-all-mean



Big Data with Hadoop Architecture

38Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf
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Big Data with Hadoop Architecture
Logical Architecture
Processing: MapReduce

Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf
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Big Data with Hadoop Architecture
Logical Architecture

Storage: HDFS

Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf
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Big Data with Hadoop Architecture
Process Flow

Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf
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Big Data with Hadoop Architecture
Hadoop Cluster

Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf


Traditional ETL Architecture

43Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf


44Source: https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf

Offload ETL with Hadoop 
(Big Data Architecture)

https://software.intel.com/sites/default/files/article/402274/etl-big-data-with-hadoop.pdf


Big Data Solution

45Source: http://www.newera-technologies.com/big-data-solution.html

http://www.newera-technologies.com/big-data-solution.html


HDP
A Complete Enterprise Hadoop Data Platform

46Source: http://hortonworks.com/hdp/

http://hortonworks.com/hdp/


Spark and Hadoop

47Source: http://spark.apache.org/

http://spark.apache.org/


Spark Ecosystem

48Source: http://spark.apache.org/

http://spark.apache.org/


SAS Big data Strategy 
– SAS areas

49Source: Deepak Ramanathan (2014), SAS Modernization architectures - Big Data Analytics



SAS Big data Strategy 
– SAS areas

50Source: Deepak Ramanathan (2014), SAS Modernization architectures - Big Data Analytics



SAS® Within the 
HADOOP ECOSYSTEM 

51
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EG EM VA



Yves Hilpisch, 
Python for Finance: Analyze Big Financial Data, 

O'Reilly, 2014

52Source: http://www.amazon.com/Python-Finance-Analyze-Financial-Data/dp/1491945281



Business Insights 
with 

Social Analytics
53



Analyzing the Social Web:
Social Network Analysis

54



55Source: http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311

Jennifer Golbeck (2013), Analyzing the Social Web, Morgan Kaufmann

http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311


Mining the Social Web: 
Analyzing Data from Facebook, Twitter, 
LinkedIn, and Other Social Media Sites

56Source: http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345

http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345


Web Mining Success Stories
• Amazon.com, Ask.com, Scholastic.com, …
• Website Optimization Ecosystem

Web 
Analytics 

Voice of 
Customer 

Customer Experience 
Management 

Customer Interaction    
on the Web

Analysis of Interactions Knowledge about the Holistic 
View of the Customer

Source:  Turban et al. (2011), Decision Support and Business Intelligence Systems 57



Business Intelligence Trends

1. Agile Information Management (IM)
2. Cloud Business Intelligence (BI)
3. Mobile Business Intelligence (BI)
4. Analytics
5. Big Data

58Source: http://www.businessspectator.com.au/article/2013/1/22/technology/five-business-intelligence-trends-2013

http://www.businessspectator.com.au/article/2013/1/22/technology/five-business-intelligence-trends-2013


Business Intelligence Trends: 
Computing and Service

• Cloud Computing and Service
• Mobile Computing and Service
• Social Computing and Service 

59



Business Intelligence and Analytics
• Business Intelligence 2.0 (BI 2.0)

– Web Intelligence
– Web Analytics
– Web 2.0
– Social Networking and Microblogging sites

• Data Trends
– Big Data

• Platform Technology Trends
– Cloud computing platform

60
Source: Lim, E. P., Chen, H., & Chen, G. (2013). Business Intelligence and Analytics: Research Directions.

ACM Transactions on Management Information Systems (TMIS), 3(4), 17



Business Intelligence and Analytics: 
Research Directions

1. Big Data Analytics
– Data analytics using Hadoop / MapReduce 

framework
2. Text Analytics

– From Information Extraction to Question Answering
– From Sentiment Analysis to Opinion Mining

3. Network Analysis
– Link mining
– Community Detection
– Social Recommendation

61
Source: Lim, E. P., Chen, H., & Chen, G. (2013). Business Intelligence and Analytics: Research Directions.

ACM Transactions on Management Information Systems (TMIS), 3(4), 17



62Source: McAfee, A., & Brynjolfsson, E. (2012). Big data: the management revolution.Harvard business review.



63Source: Davenport, T. H., & Patil, D. J. (2012). Data Scientist. Harvard business review



AI 
Challenge
Champion

64



SAS��	����������
FinTech��
�X����-��������
�

65http://saschampion.com.tw/

http://saschampion.com.tw/


66http://saschampion.com.tw/detail.php

SAS��	����������
FinTech��
�X����-��������
�

http://saschampion.com.tw/detail.php


The 14th NTCIR (2018 - 2019)

67http://research.nii.ac.jp/ntcir/ntcir-14/index.html

http://research.nii.ac.jp/ntcir/ntcir-14/index.html


NTCIR-14 
Short Text Conversation Task (STC-3)

68



69

NTCIR-14 STC-3
Short Text Conversation Task (STC-3)

Chinese Emotional Conversation Generation (CECG) Subtask

http://www.aihuang.org/p/challenge.html

http://www.aihuang.org/p/challenge.html


Short Text Conversation 
(NTCIR-13 STC2)
Retrieval-based

70Source: http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm

http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm


Short Text Conversation 
(NTCIR-13 STC2)

Generation-based

71Source: http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm

http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm


�����	AI�
 (���)

72https://fgc.stpi.narl.org.tw/activity/techai2018

https://fgc.stpi.narl.org.tw/activity/techai2018


Summary
• This course introduces the fundamental concepts and 

applications technology of big data mining. 
• Topics include 
– Big Data Mining
– Big Data, Artificial Intelligence and Deep Learning
– Association  Analysis 
– Classification and Prediction
– Cluster Analysis
– Data Mining Using SAS Enterprise Miner (SAS EM)
– Case Study and Implementation of Big Data Mining
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