77\, Tamkang

Data Mining University
3L g b

Introduction to Data Mining
(F R )

1032DMO01
Mi4
Wed, 7,8 (14:10-16:00) (B130)
Min-Yuh Day

AR
&8 Assistant Professor
: N RE LR <&,
Dept. of Information Management, Tamkang University

D L ) x 2 % %
/‘h/l“ g ?\ “-ﬂl) % ;E".g ,J‘\ E" E
http://mail. tku.edu.tw/myday/ o
2015-02-25 [=] %



http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
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://english.tku.edu.tw/index.asp
http://english.tku.edu.tw/index.asp
http://www.tku.edu.tw/
http://www.im.tku.edu.tw/
http://mail.im.tku.edu.tw/~myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/

XL+ F1038 # B ¥ 28§y
A

Spring 2015 (2015.02 - 2015.06)

aA LA - FR#EEr (Data Mining)

P #EF  £Y 475 (Min-Yuh Day)

Bk kBt 74w P (TLMXBAP)

[ ;ﬁc?\ﬁi CiE g B 2 H 2 B & (2 credits, Elective)
PR ¥ = 7,8 (Wed 14:10-16:00)

F s ® D B130



AL A
j\g%ﬁiﬁ ;E\/ %ﬁ:yf' (Data M|n|ng) 28
AAPLEE " i

— PR

— B# i3 & 7 (Association Analysis)

— /% 3@ 7 3p jP] (Classification and Prediction)

— /= % /& 7 (Cluster Analysis)

— /& & 7 L4 #7 (Big Data Analytics)

- 397,;#:6 2 4 7 FF# (Text and Web Mining)
—SAS & ¥ TR FHF 7+ (SAS EM)

-7 ﬂ“‘*a‘ﬁ:ﬁ* I i i



Course Introduction

* This course introduces the fundamental concepts and
applications technology of data mining.

* Topics include
— Introduction to Data Mining
— Association Analysis
— Classification and Prediction
— Cluster Analysis
— Big Data Analytics
— Text and Web Mining
— Data Mining Using SAS Enterprise Miner (SAS EM)
— Case Study and Implementation of Data Mining
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* Understand and apply the fundamental
concepts and technology of data mining
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=t (Week) p ¥ (Date) P % (Subject/Topics)

2015/02/25 F AL 4F# %34 (Introduction to Data Mining)
2015/03/04 R :d& 4 47 (Association Analysis)
2015/03/11 4 #g 2 38 | (Classification and Prediction)
2015/03/18 4 ¥ % +7 (Cluster Analysis)
2015/03/25 % A~ 4782 F iv— (SASEM & FH & 37) !
Case Study 1 (Cluster Analysis — K-Means using SAS EM)
2015/04/01 #c % =g A p (Off-campus study)
2015/04/08 1 % 4 47£2F i = (SAS EM Rf :dt 4 +7) -
Case Study 2 (Association Analysis using SAS EM)
2015/04/15 i % A~ 45238 £ = (SASEM ;&5 Bt~ B2 12) ¢
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)



A2~ ¥ (Syllabus)

¥ =X (Week) P ¥y (Date) P % (Subject/Topics)
9 2015/04/22 #p ¥ R 2 (Midterm Project Presentation)
10 2015/04/29 #p ¥ % i (Midterm Exam)

11 2015/05/06 B % & #5782 F it (SASEM % AT~ A R
Case Study 4 (Regressmn Analysis,
Artificial Neural Network using SAS EM)

12 2015/05/13 & & 7 L4 47 (Big Data Analytics)

13 2015/05/20 ~ Z #F#+ 2 £ (Text and Web Mining)
14 2015/05/27 Hp =382 (Final Project Presentation)

15 2015/06/03 & % < ¥ (Final Exam)
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— Applied Analytics Using SAS Enterprise Mining,
Jim Georges, Jeff Thompson and Chip Wells, SAS, 2010

— 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
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Team Term Project

* Term Project Topics
— Data mining
— Web mining
— Business Intelligence
— Big Data Analytics
* 34 45—
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Data Mining at the
Intersection of Many Disciplines

Pattern

.
onC 7
Recognition <>>/
%
o
/4‘
%
2
®

Machine
Learning

Management Science &
Information Systems

Mathematical
Modeling




Knowledge Discovery (KDD) Process

Data mining: Pattern Evaluation

core of knowledge discovery process I
Data Miy
A

Task-relevant Data '
Data Warehouse A:tion

A
|
|
|
Data Cleaning : |l
________ | .
> : :

Dadta Integration :

Databases

Source: Han & Kamber (2006) 13



Data Warehouse
Data Mining and

A
Increasing potential

to support
business decisions

Data Presentation

Visualization Techniques

Data Mining
Information Discovery

Data Exploration
Statistical Summary, Querying, and Reporting

/ Data Preprocessing/Integration, Data Warehouses \

End User

Business
Analyst

Data
Analyst

\D BA

Data Sources
Paper, Files, Web documents, Scientific experiments, Database Systems

Source: Han & Kamber (2006)
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[Data Mining
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‘-»[Prediction ]
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Classification

e
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Regression

A Taxonomy for Data Mining Tasks

Learning Method

Popular Algorithms

Classification and Regression Trees,

»[Association ]

r

>
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Link analysis

r

>

L
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Sequence analysis

SIS ANN, SVM, Genetic Algorithms

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

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

Unsupervised Apriory, OneR, ZeroR, Eclat

J

‘-»[Clustering ]

Outlier analysis ]

Unsupervised

Expectation Maximization, Apriory
Algorithm, Graph-based Matching

Unsupervised Apriory Algorithm, FP-Growth technique
Unsupervised K-means, ANN/SOM
Unsupervised K-means, Expectation Maximization (EM)




The Evolution of Bl Capabilities

Querymg and ETL
reporting
\ h 4
Metadata Data
warehouse
EIS /ESS DSs
Y
Financial Data marts Spreadsheets

reporting {MS Excel)
OLAP - !

Digital cockpits

and dashboards [ —————— it

Business {
Scorecards and / Intelligence

dashboards

Workflow

Alerts and
notifications

Data & text Portals
mining Predictive Broadcasting
analytics tools




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

Analyzing Data from Facebook, Twitter, Linkedin.
and Other Social Media Sites

=

Mining the
Social Web

O'REILLY" Matthew A. Russell

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

17


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

e Amazon.com, Ask.com, Scholastic.com, ...
* Website Optimization Ecosystem

Customer Interaction Analysis of Interactions Knowledge about the Holistic
on the Web e N View of the Customer
Web
Analytics J
Voice of
Customer J o
. e
Customer Experience II II '
Management «f SEEERa
\_ ) \ J

t )
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Business Intelligence Trends

Agile Information Management (IM)
Cloud Business Intelligence (BI)
Mobile Business Intelligence (Bl)
Analytics

Big Data

Source: http://lwww.businessspectator.com.au/article/2013/1/22/technology/five-business-intelligence-trends-2013
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Business Intelligence Trends:
Computing and Service

* Cloud Computing and Service
* Mobile Computing and Service

* Social Computing and Service



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
e Platform Technology Trends

— Cloud computing platform



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



Data Scientist:

The Sexiest Job of the 21st Century

hen Jonathan Goldman ar-

rived for work in June 2006
at LinkedIn, the business
networking site, the place stll
felt like a start-up. The com-
pany had just under 8 million
accounts, and the number was
growing quickly as existing mem-
bers invited their friends and col-
leagues to join. But users weren't
seeking out connections with the people who were already on the site
at the rate executives had expected. Something was apparently miss-
ing in the social experience. As one LinkedIn manager put it, “It was
like arriving at a conference reception and realizing vou don’t know
anyone. 5o you just stand in the comer sipping your drink—and you
probably leave early.”

Meet the people who
can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

7o Harvard Business Review October zonz
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Summary

* This course introduces the fundamental concepts and
applications technology of data mining.

* Topics include
— Introduction to Data Mining
— Association Analysis
— Classification and Prediction
— Cluster Analysis
— Big Data Analytics
— Text and Web Mining
— Data Mining Using SAS Enterprise Miner (SAS EM)
— Case Study and Implementation of Data Mining
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Contact Information

72{:;;, 02-26215656 #2846
5 7 1 02-26209737
/Eﬂ 7 % - B929
poohb o 25137 A7t 7 4K ® E & 1515
Email : myday@mail.tku.edu.tw
4t http://mail.tku.edu.tw/myday/
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