77\, Tamkang

Data Mining University
2L 4 b

3 RNt
(Text and Web Mining)

1032DM10
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 [N ) x 2 % %
K< §F B #l '% LR EiE
http://mail. tku.edu.tw/myday/ o
2015-05-20 Ok



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/

¥

o A W N -

A2~ ¥ (Syllabus)

=t (Week) p ¥ (Date) P % (Subject/Topics)

2015/02/25 F AL 4F# %34 (Introduction to Data Mining)
2015/03/04 F&f :d& & +7 (Association Analysis)
2015/03/11 % #g &2 3p | (Classification and Prediction)
2015/03/18 4% # 4 +7 (Cluster Analysis)
2015/03/25 %~ 4782 F iv— (SASEM & FH & 37) !
Case Study 1 (Cluster Analysis — K-Means using SAS EM)
2015/04/01 # % =y A p (Off-campus study)
2015/04/08 1 % A $7£2F 1T = (SAS EM Rd :dt & 7) -
Case Study 2 (Association Analysis using SAS EM)
2015/04/15 1 %k A~ 472827 £ = (SASEM - A ~ #3137 %)
Case Study 3 (Decision Tree, Model Evaluation using SAS EM)



A2~ ¥ (Syllabus)

¥ =X (Week) P ¥y (Date) P % (Subject/Topics)
9 2015/04/22 Z#p ¥ # 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 #HFI & %P FHF I+ (Text and Web Mining)
14 2015/05/27 Hp =382 (Final Project Presentation)

15 2015/06/03 & % < ¥ (Final Exam)



Learning Objectives

* Differentiate between
text mining, Web mining and data mining

* Text mining
* Web mining
—Web content mining
— Web structure mining
—Web usage mining
* Natural Language Processing (NLP)




Text and Web Mining

Text Mining: Applications and Theory
Web Mining and Social Networking

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

Web Data Mining: Exploring Hyperlinks, Contents,
and Usage Data

Search Engines — Information Retrieval in Practice



Text Mining

EDITORS | MICHAEL W. BERRY | JACOB KOGAN

Companion_Website

WWILEY

http://www.amazon.com/Text-Mining-Applications-Michael-Berry/dp/0470749822/
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Web Mining and
Social Networking

Web Information Systems Engineering and Internet
Technologies Book Series

Guandong Xu
Yanchun Zhang
Lin Li

Web Mining and
Social Networking

Techniques and Applications

_@ Springer

http://www.amazon.com/Web-Mining-Social-Networking-Applications/dp/1441977341
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Mining the Social Web:
Analyzing Data from Facebook, Twitter,
LinkedIn, and Other Social Media Sites

Analyzing Data from Facebook, Twitter, Linkedin,
and Oiher Social Media Sites

(&

S
ining the
Social Web

O'REILLY" Matthew A. Russell

http://www.amazon.com/Mining-Social-Web-Analyzing-Facebook/dp/1449388345
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Web Data Mining:
Exploring Hyperlinks, Contents, and Usage Data

Bing Liu

‘ |
| Web Data Mining

Exploring Hyperlinks,
Contents, and Usage Data

@ Springer

http://www.amazon.com/Web-Data-Mining-Data-Centric-Applications/dp/3540378812
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Search Engines:
Information Retrieval in Practice

. ? : i '
Search Engines

Information Retrieval
in Practice

‘v ‘ W.BRUCE CROET _
I-F = DONALD METZLER™

NOTREVOR STROHMAN

http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240

10


http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240
http://www.amazon.com/Search-Engines-Information-Retrieval-Practice/dp/0136072240

Text Mining
(text data mining)

the process of
deriving
high-quality information
from text



http://en.wikipedia.org/wiki/Text_mining

Typical Text Mining Tasks

Text categorization

Text clustering

Concept/entity extraction
Production of granular taxonomies
Sentiment analysis

Document summarization

Entity relation modeling

— i.e., learning relations between named entities.

http://en.wikipedia.org/wiki/Text _mining
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Web Mining

* Web mining

— discover useful information or knowledge from
the Web hyperlink structure, page content, and
usage data.

* Three types of web mining tasks
— Web structure mining
— Web content mining
— Web usage mining

Source : Bing Liu (2009) Web Data Mining: Exploring Hyperlinks, Contents, and Usage Data

13



Text Mining Concepts

85-90 percent of all corporate data is in some kind of
unstructured form (e.g., text)

Unstructured corporate data is doubling in size every
18 months

Tapping into these information sources is not an option,
but a need to stay competitive

Answer: text mining

— A semi-automated process of extracting knowledge from
unstructured data sources

— a.k.a. text data mining or knowledge discovery in textual
databases

14



Data Mining versus Text Mining

Both seek for novel and useful patterns
Both are semi-automated processes

Difference is the nature of the data:
— Structured versus unstructured data
— Structured data: in databases

— Unstructured data: Word documents, PDF files, text
excerpts, XML files, and so on

Text mining — first, impose structure to the data,
then mine the structured data

15



Text Mining Concepts

* Benefits of text mining are obvious especially in
text-rich data environments

— e.g., law (court orders), academic research (research
articles), finance (quarterly reports), medicine (discharge
summaries), biology (molecular interactions), technology
(patent files), marketing (customer comments), etc.

e Electronic communization records (e.g., Email)

— Spam filtering

— Email prioritization and categorization

— Automatic response generation

16



Text Mining Application Area

Information extraction
Topic tracking
Summarization
Categorization
Clustering

Concept linking

Question answering

17



Text Mining Terminology

Unstructured or semistructured data
Corpus (and corpora)

Terms

Concepts

Stemming

Stop words (and include words)
Synonyms (and polysemes)
Tokenizing

18



Text Mining Terminology

Term dictionary

Word frequency

Part-of-speech tagging (POS)
Morphology

Term-by-document matrix (TDM)

— Occurrence matrix

Singular Value Decomposition (SVD)
— Latent Semantic Indexing (LSI)

19



Natural Language Processing (NLP)

e Structuring a collection of text
— Old approach: bag-of-words
— New approach: natural language processing

 NLPis...

— a very important concept in text mining

— a subfield of artificial intelligence and computational
linguistics

— the studies of "understanding" the natural human
language

* Syntax versus semantics based text mining

20



Natural Language Processing (NLP)

 Whatis “Understanding” ?

— Human understands, what about computers?
— Natural language is vague, context driven

— True understanding requires extensive knowledge of a
topic

— Can/will computers ever understand natural language
the same/accurate way we do?

21



Natural Language Processing (NLP)

e Challenges in NLP
— Part-of-speech tagging
— Text segmentation
— Word sense disambiguation
— Syntax ambiguity
— Imperfect or irregular input
— Speech acts

 Dream of Al community

— to have algorithms that are capable of automatically
reading and obtaining knowledge from text

22



Natural Language Processing (NLP)

e WordNet

— A laboriously hand-coded database of English words,
their definitions, sets of synonyms, and various semantic
relations between synonym sets

— A major resource for NLP
— Need automation to be completed

* Sentiment Analysis

— A technique used to detect favorable and unfavorable
opinions toward specific products and services

— CRM application

23



NLP Task Categories

Information retrieval (IR)
Information extraction (IE)
Named-entity recognition (NER)
Question answering (QA)

Automatic summarization

Natural language generation and understanding (NLU)
Machine translation (ML)

Foreign language reading and writing
Speech recognition

Text proofing

Optical character recognition (OCR)

24



Text Mining Applications

Marketing applications
— Enables better CRM

Security applications
— ECHELON, OASIS
— Deception detection (...)

Medicine and biology
— Literature-based gene identification (...)

Academic applications
— Research stream analysis

25



Text Mining Tools

* Commercial Software Tools
— SPSS PASW Text Miner
— SAS Enterprise Miner
— Statistica Data Miner

— ClearForest, ...
* Free Software Tools
— RapidMiner
— GATE
— Spy-EM, ...

26



SAS Text Analytics

SAS' Text Analytics

SAS® Text Analytics Software Demo

Gsas
o https://www.youtube.com/watch?v=I11rYdrRCZJ4
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Web Mining Overview

Web is the largest repository of data
Data is in HTML, XML, text format

Challenges (of processing Web data)

— The Web is too big for effective data mining
— The Web is too complex

— The Web is too dynamic

— The Web is not specific to a domain

— The Web has everything

Opportunities and challenges are great!

28



Web Mining

 Web mining (or Web data mining) is the process of
discovering intrinsic relationships from Web data
(textual, linkage, or usage)

! Web Content Mining )
Source: unstructured
textual content of the
Web pages (usually in
HTML format)

\L J/

|
TN

(Web Structure Mining\
Source: the unified
resource locator (URL)
links contained in the
Web pages

.

Web Usage Mining
Source: the detailed
description of a Web
site’s visits (sequence
of clicks by sessions)

~\

J

29



Web Content/Structure Mining

* Mining of the textual content on the Web
e Data collection via Web crawlers

* Web pages include hyperlinks

— Authoritative pages
— Hubs
— hyperlink-induced topic search (HITS) alg

30



Web Usage Mining

e Extraction of information from data generated
through Web page visits and transactions...

— data stored in server access logs, referrer logs, agent
logs, and client-side cookies

— user characteristics and usage profiles

— metadata, such as page attributes, content attributes,
and usage data

e (Clickstream data
e Clickstream analysis

31



Web Usage Mining

* Web usage mining applications
— Determine the lifetime value of clients
— Design cross-marketing strategies across products.
— Evaluate promotional campaigns

— Target electronic ads and coupons at user groups based
on user access patterns

— Predict user behavior based on previously learned rules
and users' profiles

— Present dynamic information to users based on their
interests and profiles...

32
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(clickstream analysis)
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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 - N\ View of the Customer

[ Web

Analytics J

Voice of

Customer J o ‘

Customer Experience im i '
Management o . Fa
\_ ) \ 7

t )

Source: Turban et al. (2011), Decision Support and Business Intelligence Systems
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CkE(Ne) WE(New) #(NE) KE(VS) K(Na) M(Caa) RM(Ne) H(DE) BL(VE) HiE(Na) MBH(Na) R(Caa) Hifff(Na) BE(Na) - (ComM
CSA(a) BA(VC) iE(Nep) M(Nf) Hi%i(Na) - (COMMACATECORY) T
CWER(ve) FAE(Na) @E(VE) H(P) WA (Nd) ®H(VC) M(DE) W®(Na) (D) FAM(VE) #(D) H(P) TF(Nes) [E(Nf) EE(Na) BE(VC) A
U Wt(Na) AH(Na) BE(VE) - (COMMACATEGORY) T
U MM(Ne) WHL(D) BHE(vI) £H5(Na) - (PAUSECATECORY) REAMMM(Ne) B (vy) BE(Na) AK(Na) - (COMMACATECORY)
WE(Ne) RI(D) WhE(p) Mi(va) WFE(Na) EF(VA) o (commacamEcoRY)
JH(D) @EEi(Ne) - (commacaTEcORY) e
i(Cbb) iE¥(Neqa) WfF(Na) %(D) A(Ve) A(Na) HAL(VK) - (PERIODCATECORY)
WFE(Na) EF(vA) (D) #(D) BW(ve) MEEL(Nb) Z(cab) {E¥(VE) HE(Ne) - (PmRIODCATEGORY)
CE(p) MA(v3) B8000(New) A(Na) EH(VA) H(Cbb) BA(VI) FA(Nb) P (Nega) HUE(VE) H(Dfa) BR(VE) $EW(No) W(DE) &7
[ (PARENTHESISCATECORY) WM (Na) LF(VA) ALE(VC) Effi(Nega) M(Caa) HE(Na) S (vH) HB(VI) H0(0E) fE%(Na) - (COMMACATEGOR
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http://nlp.stanford.edu/software/index.shtml

The Stanford Natural Language Processing Group

home - people - teaching - research - publications - software - events - local

The Stanford NLP Group makes parts of our Natural Language Processing software
available to everyone. These are statistical NLP toolkits for various major
computational linguistics problems. They can be incorporated into applications with
human language technology needs.

All the software we distribute here is written in Java. All recent distributions require
Oracle Java 6+ or Open)DK 7+. Distribution packages include components for
command-line invocation, jar files, a Java APl, and source code. A number of helpful
people have extended our work with bindings or translations for other languages. As a
result, much of this software can also easily be used from Python (or Jython), Ruby,
Perl, Javascript, and F#¥ or other .NET languages.

Supported software distributions St an fo r d N L P

This code is being developed, and we try to answer questions and fix bugs on a best-
effort basis.

All these software distributions are open source, licensed under the GNU General S O ftW ar e

Public License (v2 or later). Note that this is the full GPL, which allows many free
uses, but does not allow its incorporation into any type of distributed proprietary
software, even in part or in translation. Commercial licensing is also available;

please contact us if you are interested.

Stanford CoreNLP
An integrated suite of natural language processing tools for English and
(mainland) Chinese in Java, including tokenization, part-of-speech
tagaing, named entity recognition, parsing, and coreference. See also:
Stanford Deterministic Coreference Resolution, and the online CoreNLP
demo, and the CoreMNLP FAQ.

Stanford Parser
Implementations of probabilistic natural language parsers in Java: highly
optimized PCFG and dependency parsers, a lexicalized PCFG parser,
and a deep learning reranker. 5ee also: Online parser demo, the
stanford Dependencies page, and Parser FAQ.

Stanford POS Tagger
A maximum-entropy (CMM) part-of-speech (POS) tagger for English,


http://nlp.stanford.edu/software/index.shtml

Stanford CoreNLP http://nlp.stanford.edu:8080/corenlp/process

Stanford CoreNLP

Output format | Visualise |

Please enter your text here:

Stanford University is located in California. It is a great university.

| Submit | | Clear |

Part-of-Speech:

B EE | 7 I =8 0

1 Stanford University is located in California.

BRAYEICD W ® §

2 It is a greatuniversity.

Named Entity Recognition:

[Organizat Location

1 Stanford Uni'-.rersity; is located in California.
2 It is a great university.

Coreference:

1 Stanford University is located in California.

'--[I:II'EF--;{E],--[IJI'EF--

2 It is a great university.
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Part-of-Speech:

4 N S8

M

Stanford Unlver5|ty is located in California.

|PRP|W][W\ JJ (NN []
It is a great unlverswy
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Named Entity Recognition:

It Is a great university .
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Coreference:

'_S_t"anfoi:a_u_rﬁ;ersit;f“ is located in California.

- - -Coref- -.,..-Cnref--.‘
It Is a great university .
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Basic dependencies:

Stanford Unlversmy is located in Calnlfnrnla

nsubj
cop
det
PRP| VB2 lﬁf/_ -amed s

iy

It |s a great unlver5|ty
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Collapsed dependencies:

nsubj prep in
NP \-’/— ST} s

Stanford Ur*nw_'-rsmyr |5 located in Cahfurma

nsubj
co
e
prRP| VBZ] D fl'/:"am“d 0

It is a great unwermty

Collapsed CC-processed dependencies:

nsubj prep in
e ezt 0

Stanford Unwersmy |5 located in Callfnrma

nsubj
S
PRP wgzm — [y

It is a great unwermty

Visualisation provided using the brat visualisation/annotation software.

Copyright © 2011, Stanford University, All Rights Reserved.
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Stanford CoreNLP http://nlp.stanford.edu:8080/corenlp/process

Output format: | Pretty print * |

Flease enter your text here:

Stanford University is located in California. It is a great university.

| Submit | | Clear |

Stanford CoreNLP XML Output

Document
| Document Info |
| Sentences |
Sentence #1
Tokens
id][ word ][ Lemma |[Char begin|[Char end][POS|[  NER  |[Normalized NER|[speaker|
[1 ][stanford |[stanford [0 8 |INNP|[ORGANIZATION|| PERD |
[2 [university[university|[s IE |INNP|[ORGANIZATION|| IPERO |
3lls  Joe o 22 |vezjjo | PERO_|
[4][located [located |[23 130 W |lo | PERD |
R CON N X 33 |iN_Jlo | PERO_|
[6 |[california] California][34 |44 INNP|lLOCATION || |PERD |
7] I 44 | CET (A I PERO_|
Parse tree
(ROOT (S (NP (NNP Stanford) (NMP University)) (VP (VBZ is) (ADJP ()) located) (PP (IN in) (NP (NNP California)))i . .0



http://nlp.stanford.edu:8080/corenlp/process

Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Sentence #1

Tokens

E Word Lemma |[Char begin|/Char end||POS NER Normalized NER||Speaker
f Stanford |[Stanford |0 8 NMP|[ORGANIZATION PERD
E University||University||9 19 NMNP||ORCANIZATION PERD

3 [[is be 20 22 VBZ ||O PERD
E located ||located ||23 30 ) 0 PERD
E in in 31 33 IN O PERD

6 |[California|[Californial[34 a4 NMWP|LOCATION PERD
i . aé a5 O PERD
Parse tree

(ROOT (5 (NP (NNP Stanford) (NNP University)) (VP (VBZ is) (ADJP ()) located) (PP (IN in) (NP (NNP California))))) (. .)))
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Sentence #2

Tokens

id| Word Lemma |[Char begin|(Char end||POS||NMER||Normalized NER||Speaker
1 (|lt it 46 48 PRP |O PERD

2 ||is be 45 51 VBZ |0 PERD

3 ||a ;] 52 53 DT ||O PERD

4 ||great great 54 59 1) 0 PERD

5 ||university|(university||60 70 NN (O PERD

B 70 71 O PERD
Parse tree

(ROOT (5 (NP (PRP It)) (VP (VBZ is) (NP (DT a) (JJ great) (NN university))) (. .J))
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Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University Is located in California.
It is a great university.

Coreference resolution graph

Sentence| Head Text Context

] 2 (gov) |Stanford University
2 1 It

2 5 a great university
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Tokens
Id
1

NOoO oabhwN

Parse tree

Word
Stanford
University
is

located

in
California

Lemma
Stanford
University
be
located

in
California

Char begin
0

9

20

23

31

34

44

Char end

8

19
22
30
33
44
45

POS
NNP
NNP
VBZ
JJ

IN

NNP

NER Normalized NER

ORGANIZATION
ORGANIZATION
O

O

O

LOCATION

O

PERO
PERO
PERO
PERO
PERO

Speaker
PERO
PERO

(ROOT (S (NP (NNP Stanford) (NNP University)) (VP (VBZ is) (ADJP (JJ located) (PP (IN in) (NP (NNP California))))) (. .)))

Uncollapsed dependencies

root ( ROOT-0, located-4 )

nn ( University-2 , Stanford-1)
nsubj ( located-4 , University-2 )
cop ( located-4 , is-3)
prep ( located-4 , in-5)

pobj (in-5, California-6 )
Collapsed dependencies

root ( ROOT-0, located-4 )

nn ( University-2 , Stanford-1)

nsubj ( located-4 , University-2 )
cop ( located-4 , is-3)
prep_in ( located-4 , California-6)
Collapsed dependencies with CC processed

root ( ROOT-0, located-4 )

nn ( University-2 , Stanford-1)

nsubj ( located-4 , University-2 )
cop ( located-4 , is-3)
prep_in ( located-4 , California-6)

Stanford CoreNLP

http://nlp.stanford.edu:8080/corenlp/process

Stanford University is located in California.

It is a great university.
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Stanford CoreNLP http://nlp.stanford.edu:8080/corenlp/process

Output format: | XML o

Please enter your text here:

Stanford University is located in California. It is a great university.

| Submit | | Clear |

<?yml version="1.0" encoding="UTF-8"7=
<?xml-stylesheet href="CoreNLP-to-HTML.xsl" type="text/xs|'T>
<root=
<documents
<Senencess>
<sentence id="1"»
<tokenss>
<token id="1"»
<word=Stanford < /word>
<lemma=Stanford </lemmaz
<CharacterOffsetBegin=0</CharacterOffsetBegins
<CharacterOffsetEnd=8</CharacterOffsetEnd:
<PO5=NNP</POS>
<MER=0RGCANIZATION=/MNER=>
<Speaker=PERD</Speaker=
</ oken=
<token id="2">
<word=University</word=>
<lemma=University</lemmas
=CharacterOffsetBegin=9=/CharacterOffsetBegin=
<CharacterOffsetEnd>19</CharacterOffsetEnd>
<PO5=NNP</POS>
<MNER=ORGANIZATION = /MNER>
<Speaker>PERD</Speaker=
</ oken=


http://nlp.stanford.edu:8080/corenlp/process

NER for News Article

http://money.cnn.com/2014/05/02/technology/gates-microsoft-stock-sale/index.html

[) money.cnn.com/2014/05/02/technology/gates-microsoft-stock-sale/index.html|

2K

461

Bill Gates no longer Microsoft's
biggest shareholder
By Patrick M. Sheridan @CNNTech May 2, 2014: 5:46 PMET

@S P3a

Bill Gates sold nearly 8 million shares of Microsoft over the past two days.
: ! K 461 1K 74 25

For the first time in Microsoft's history, founder Bill Gates is no
longer its largest individual shareholder.

In the past two days, Gates has sold nearly 8 million shares of Microsoft (@ MSFT, Fortune

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CNNTech May 2, 2014: 5:46 PM ET

Bill Gates sold nearly 8 million shares of Microsoft over the past
two days.

NEW YORK (CNNMoney)

For the first time in Microsoft's history, founder Bill Gates is no
longer its largest individual shareholder.

In the past two days, Gates has sold nearly 8 million shares of
Microsoft (MSFT, Fortune 500), bringing down his total to roughly
330 million.

That puts him behind Microsoft's former CEO Steve Ballmer who
owns 333 million shares.

Related: Gates reclaims title of world's richest billionaire

Ballmer, who was Microsoft's CEO until earlier this year, was one
of Gates' first hires.

It's a passing of the torch for Gates who has always been the
largest single owner of his company's stock. Gates now spends
his time and personal fortune helping run the Bill & Melinda
Gates foundation.

The foundation has spent $28.3 billion fighting hunger and
poverty since its inception back in 1997.
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Stanford Named Entity Tagger (NER)

http://nip.stanford.edu:8080/ner/process

Stanford Named Entity Tagger

Classifier: | english.muc.7class.distsim.crf.ser.gz |

QOutput Format: | highlighted 3 |

Preserve Spacing: | yes 3 |

Please enter your text here:

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CNNTech May 2, 2014: 5:46 PM ET

Bill Gates sold nearly & million shares of Microsoft over the past two
days.

TS TR T o T N o

| Submit | | Clear |

Bill Gates no longer [Jlateaei s biggest shareholder By [Elinas L8 Sy @CNNTech (20 B EIEE): 5:46 PM ET Bill Gates sold nearly 8 million shares of [lageay over
the past two days. [JI20 leLLd (CNNMoney) For the first time in [lageaei s history, founder Gl #ETeE is no longer its largest individual shareholder. In the [JELL [0 CETE,
Gates has sold nearly 8 million shares of [llagerey (eadl, Fortune 500), bringing down his total to roughly 330 million. That puts him behind [[l=aaeq s former CEO
T I who owns 333 million shares. Related: Gates reclaims title of world's richest billionaire B, who was [lagereir's CEO until 0T TF TFT, was one of
Gates' first hires. It's a passing of the torch for Gates who has always been the largest single owner of his company's stock. Gates now spends his time and personal
fortune helping run the (I @ [AMEE @y foundation. The foundation has spent (FELTE] FIIER fighting hunger and poverty since its inception back in [EEE.

Potential tags:
LOCATION

TIME
PERSON|
MONEY|

Copyright © 2011, Stanford University, All Rights Reserved.
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Stanford Named Entity Tagger (NER)

http://nip.stanford.edu:8080/ner/process

Stanford Named Entity Tagger

Classifier: | english.muc.7class.distsim.crf.ser.gz & |

Output Format: | inlineXML  + |

Preserve Spacing: | yes + |

Please enter your text here:

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CMNTech May 2, 2014: 5:46 PM ET

Bill Gates sold nearly B million shares of Microsoft over the past two
days.

LA LSS Rk N o

| Submit | | Clear |

Bill Gates no longer <ORGANIZATION=Microsoft</ORCANIZATION='s biggest shareholder By <PERSON=Patrick M. Sheridan</PERSON> @CNNTech <DATE=May 2,
2014</DATE=>: 5:46 PM ET Bill Gates sold nearly 8 million shares of <ORGANIZATION=Microsoft</ORCANIZATION= over the past two days. <LOCATION=MNEW
YORK</LOCATION= (CNNMoney) For the first time in <ORCANIZATION=Microsoft</ORCANIZATION='s history, founder <PERSON=BIll Gates</PERSON= is no longer its

largest individual shareholder. In the <DATE=>past two days</DATE=>, Gates has sold nearly 8 million shares of <ORGANIZATION=>Microsoft</ORCANIZATION>
(<ORGCANIZATION=MSFT < /ORCANIZATION=, Fortune 500), bringing down his total to roughly 330 million. That puts him behind

<0ORCANIZATION=Microsoft</ORGCGANIZATION='s former CEQ <PERSON=>Steve Ballmer</PERSON> who owns 333 million shares. Related: Gates reclaims title of world's
richest billionaire <PERSON=Ballmer</PERSON>, who was <ORCANIZATION=>Microsoft</ORCANIZATION='s CEO until <DATE=>earlier this year</DATE>, was one of
Cates' first hires. It's a passing of the torch for Gates who has always been the largest single owner of his company's stock. Gates now spends his time and personal

fortune helping run the <ORCANIZATION=BIll & Melinda Cates</ORCANIZATION> foundation. The foundation has spent <MONEY=>$28.3 billion</MOMNEY=> fighting
hunger and poverty since its inception back in <DATE=1997</DATE>.

Copyright © 2011, Stanford University, All Rights Reserved.
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Stanford Named Entity Tagger (NER)

http://nip.stanford.edu:8080/ner/process

Stanford Named Entity Tagger

Classifier: | english.muc.7class.distsim.crf.ser.gz % |

Output Format: | xml =

Preserve Spacing: | yes = |

Please enter your text here:

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CNMNTech May 2, 2014: 5:46 PM ET

Bill Gates sold nearly 8 million shares of Microsoft aver the past two
days.

ALV AL Sk \ -

| Submit | | Clear |

<wi num="0" entity="0">Bill=</wi> =wi num="1" entity="0">Gates</Wi> <=wi num="2" entity="0">no=</wi= <wi num="3" entity="0">longer=<,/wi= <wi num="4"
entity="ORCANIZATION">Microsoft</wi=<wi num="5" entity="0">&apos:s</wi> <wi num="6" entity="0"=biggest</wi> <wi num="7" entity="0">shareholder</wi> <wi
num="8" entity="0">By</wi> <wi num="9" entity="PERSON">Patrick</wi> <wi num="10" entity="PERSON">M.</wi> <wi num="11" entity="PERSON"=5heridan</wi> <wi
num="12" entity="0">@CNNTech=/wi> <wi num="13" entity="DATE">May=/wi> <wi num="14" entity="DATE">2 </wiz<wi num="15" entity="DATE">,</wi> <wi
num="16" entity="DATE">201 4 </wiz<wi num="17" entity="0"></wi> <wi num="18" entity="0">5:46=</wi> <wi num="19" entity="0">PM=/wi> <wi num="20"
entity="0"=ET </ wi> <wi num="21" entity="0">Bill</wi> <wi num="22" entity="0">Gates</wi> <wi num="23" entity="0">sold < /wi> <wi num="24"
entity="0"=nearly=</wi> <wi num="25" entity="0">8</Wi> <wi num="26" entity="0">million<,/wi> <wi num="27" entity="0">shares</wi> <wi num="28"
entity="0"=of</Wi> <wi num="29" entity="0ORGANIZATION">Microsoft</wi> <wi num="30" entity="0">over</wi> <wi num="31" entity="0">the<,/wi> <wi num="32"
entity="0"=past</wiz <wi num="33" entity="0">two</wiz <wi num="34" entity="0">days</wiz<wi num="35" entity="0">.</wi> <wi num="0"
entity="LOCATION">NEW=wi> <wi num="1" entity="LOCATION">YORK < /wi> <wi num="2" entity="0">-LRB-</wi=<wi num="3" entity="0">CNNMoney=< /wi><wi num="4"
entity="0">-RRB-</wi> <wi num="5" entity="0">For</wi> <wi num="6" entity="0">the</wi> <wi num="7" entity="0">first</wi> <wi num="8" entity="0">time</wi> <wi
num="3" entity="0">in</wiz <wi num="10" entity="ORCANIZATION">Microsoft</wi=<wi num="11" entity="0">&apos:s<,/ Wiz <wi num="12" entity="0">history< /wi=<wi
num="13" entity="0">,</wi> <wi num="14" entity="0">founder=/wi> <wi num="15" entity="PERSON"=Bill< /fwi> <wi num="16" entity="PERSON">Gates</wi> <wi
num="17" entity="0">is</wiz <wi num="18" entity="0">no</ Wiz <wi num="19" entity="0"=longer<,/wiz= <wi num="20" entity="0"=its</ Wi <wi num="21"
entity="0">largest< Wiz «:wi num="22" entity="0">individual</wi= <wi num="23" entity="0">shareholder< /Wi=<wi num="24" entity="0">.</wi> <wi num="0"

finy="0"=|n=/wi> <wi nitj =hy = <wi num="2" entity="DATE">past<,/wiz> <wi num="3" entity="DATE">two=/wi> <wi num="4"
&Bﬁyﬂﬁﬁéﬁ-ﬁl -.:-:E'atﬂﬂ G pmﬁﬁrf"g dﬁL EJQFW‘/FES}‘EF{E i anm="R" aafitu="MN"wCaroc~ fwi i anm="7T" aatitu="MN"wRacs faiv Sl anm="1" oanrin="MN" cnlrd .- A
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Stanford Named Entity Tagger (NER)

http://nip.stanford.edu:8080/ner/process

Stanford Named Entity Tagger

Classifier: | english.muc.7class.distsim.crf.ser.gz % |

Output Format: | slashTags + |

Preserve Spacing: | yes % |

Please enter your text here:

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CNNTech May 2, 2014 5:46 PM ET

Bill Gates sold nearly & million shares of Microsoft over the past two
days.

LA LS Rk N o

| Submit | | Clear |

Bill/O Cates/0 no/O longer/0 Microsoft/ORGANIZATION's/O biggest/O shareholder/O By/O Patrick/PERSON M./PERSON Sheridan/PERSON @CNNTech/O May/DATE
2/DATE,/DATE 2014 /DATE: /O 5:46,/0 PM/Q ET/0 Bill/O Gates,/0 sold,/O nearly/0 8/0 million/O shares/0 of /O Microsoft/ORCANIZATION over/0O the/0 past/O wo/ /0
days,/0./0 NEW/LOCATION YORK/LOCATION -LRB-/OCNNMoney/O-RRB-/O For/O the /O first/O time,/0 in/O Microsoft/ORCANIZATION's /O history/0,/0 founder/O
Bill/PERSOM Gates/PERSON is/0 no/O longer,/0 its,/0 largest/O individual /O shareholder/0./0 In/0 the,/0 past/DATE two/DATE days/DATE,/O Gates/0 has/0 sold/0
nearly/0 8/0 million/O shares,/0 of /O Microsoft/ORGANIZATION -LRB-/OMSFT/ORCANIZATION, /O Fortune,/0 500/0-RREB-/0,/0 bringing/0 down,/0 his/0 total /O to/0
roughly/0Q 330,/0 million/0./0 That/O puts/O him/0 behind /O Microsoft/ORCANIZATION's /O former/0 CEQ/O Steve,/PERSON Ballmer/PERSON who,/0 owns/0 333/0
million/0 shares/0./0 Related,/0:/0 Gates/0 reclaims/0O title/O of /O world /0's/0 richest/O billionaire /O Ballmer/PERSON, /O who/0O was/O
Microsoft/ORCANIZATION's/O CEQ/O until/O earlier/DATE this/DATE year/DATE,/O was/0 one/0 of /O Gates/0'/0 first/O hires/0./0 It/O's/0 a/0 passing/0 of /O
the/O torch/O for/0O Gates,/0 who/0O has,/0 always,/0 been/O the/0 largest/O single/0 owner/0 of /O his/O company/0's,/0 stock/0./0 Gates,/O now/0 spends/O
his/O time,/0 and/0 personal/O fortune,/0 helping/0 run/0 the/O Bill/ORCGANIZATION &/ORGCANIZATION Melinda,/ORCANIZATION Gates/ORGANIZATION

foundation/0./0 The/0 foundation/0 has/0 spent/O §/MONEY2 8.3 /MONEY billion/MONEY fighting/O hunger/0 and/0 poverty/O since/0 its/0 inception/0 back/0
in/0 1997 /DATE./O

Copyright © 2011, Stanford University, All Rights Reserved.
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Stanford Named Entity Tagger (NER)
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Stanford Named Entity Tagger

Classifier: | english.conll.4class.distsim.crf.ser.gz  * |

Output Format: | highlighted = |

Preserve Spacing: | yes 2 |

Please enter your text here:

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CMNTech May 2, 2014: 5:46 PM ET

Bill Gates sold nearly & million shares of Microsoft over the past two
days.

A =T TN T Tl R AN | 5

| Submit | | Clear |

G I no longer JIapei's biggest shareholder By Xty LA @CNNTech May 2, 2014: 5:46 PM ET [l /XLy sold nearly 8 million shares of [J[lageel over
the past wo days. JI5}] Ll (SLLaaray For the first time in [agee s history, founder [ #ELeE is no longer its largest individual shareholder. In the past two days,
WY has sold nearly 8 million shares of [[lageeq (MSFT, Fortune 500), bringing down his total to roughly 330 million. That puts him behind Jlageae s former CEO
S (R who owns 333 million shares. Related: Gates reclaims title of world's richest billionaire [EIlIN, who was Jllapaqey s CEO until earlier this year, was one of
WY first hires. It's a passing of the torch for LS who has always been the largest single owner of his company's stock. Gates now spends his time and personal
fortune helping run the [  [MRE #ELy foundation. The foundation has spent $28.3 billion fighting hunger and poverty since its inception back in 1997.

Potential tags:

LOCATION
ORGANIZATION
PERSON

s
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Stanford Named Entity Tagger (NER)
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Stanford Named Entity Tagger

Classifier: | english.all.3class.distsim.crf.ser.gz =

Output Format: | highlighted = |

Preserve Spacing: | yes % |

Please enter your text here:

Bill Gates no longer Microsoft's biggest shareholder
By Patrick M. Sheridan @CMNNTech May 2, 2014: 5:46 PM ET

Bill Gates sold nearly 8 million shares of Microsoft over the past twao
days.

RUCNEE WAL SRR 5

| Submit | | Clear |

Hl & no longer [lagaaei's biggest shareholder By [FXupa LA @CNNTech May 2, 2014: 5:46 PM ET [J]] #E0E sold nearly 8 million shares of [[[ageeq over
the past two days. [30] [L0L14 (CNNMoney) For the first time in [[laerei's history, founder I @G is no longer its largest individual shareholder. In the past two days,
I has sold nearly 8 million shares of [J[lagerel ((LSa). Fortune 500), bringing down his total to roughly 330 million. That puts him behind [Jaraqeq's former CEO

S R who owns 333 million shares. Related: Gates reclaims title of world's richest billionaire [EI[nag. who was [Jaaqai's CEO until earlier this year, was one of

Gates' first hires. It's a passing of the torch for Gates who has always been the largest single owner of his company's stock. L) now spends his time and personal
fortune helping run the ][ @ [EMEE #Elay foundation. The foundation has spent $28.3 billion fighting hunger and poverty since its inception back in 1997.

Potential tags:

LOCATION|
ORGANIZATION
PERSON|

Copyright © 2011, Stanford University, All Rights Reserved.
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Classifier: english.muc.7class.distsim.crf.ser.gz
Bill Gates no longer [aeaei's biggest shareholder By s L ey @CNNTech (20 B EIIE: 5:46

PM ET Bill Gates sold nearly B million shares of Jlagaaei over the past two days. QI35 LieLLd (CNNMoney)
For the first time in (ageaeq's history, founder [l M is no longer its largest individual shareholder. In
the [{EEL (7% EETE, Gates has sold nearly 8 million shares of (et (Geaal, Fortune 500), bringing down
his total to roughly 330 million. That puts him behind [lagaaai' s former CEO Siang who owns 333
million shares. Related: Gates reclaims title of world's richest billionaire (Il who was [lteey s CEO
until ZETT) 0 7T, was one of Gates' first hires. It's a passing of the torch for Gates who has always been
the largest single owner of his company's stock. Gates now spends his time and personal fortune helping

run the I @ (ENRE Ty foundation. The foundation has spent (FLIE] FIIEL fighting hunger and poverty
since its inception back in

Potential tags:
TION

:

DRCGANIZATION

ﬁaglgﬂ

Classifier: english.all.3class.distsim.crf.ser.gz

I #EeE no longer [teaed s biggest shareholder By [Eupay od @CMNTech May 2, 2014: 5:46
PM ET [ /IR sold nearly 8 million shares of [[lagaqeq over the past two days. JIaL oLt (CNNMoney)

For the first time in [ageed s history, founder [ #Eiy is no longer its largest individual shareholder. In
the past two days, L has sold nearly 8 million shares of el (Ceal. Fortune 500), bringing down
his total to roughly 330 million. That puts him behind [lerael s former CEO iy who owns 333
million shares. Related: Gates reclaims title of world's richest billionaire FEllinay. who was ey s CEO
until earlier this year, was one of Gates' first hires. It's a passing of the torch for Gates who has always been
the largest single owner of his company's stock. #EE now spends his time and personal fortune helping
run the [ P [NEE I foundation. The foundation has spent $28.3 billion fighting hunger and poverty
since its inception back in 1997.

Potential tags:

LOCATION
ORGANIZATION
PERSON
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Stanford NER Output Format: inlineXML

Bill Gates no longer <ORGANIZATION>Microsoft</ORGANIZATION>'s biggest
shareholder By <PERSON>Patrick M. Sheridan</PERSON> @CNNTech <DATE>May 2,
2014</DATE>: 5:46 PM ET Bill Gates sold nearly 8 million shares of
<ORGANIZATION>Microsoft</ORGANIZATION> over the past two days.
<LOCATION>NEW YORK</LOCATION> (CNNMoney) For the first time in
<ORGANIZATION>Microsoft</ORGANIZATION>'s history, founder <PERSON>BiIll
Gates</PERSON> is no longer its largest individual shareholder. In the <DATE>past two
days</DATE>, Gates has sold nearly 8 million shares of
<ORGANIZATION>Microsoft</ORGANIZATION>
(<ORGANIZATION>MSFT</ORGANIZATION>, Fortune 500), bringing down his total to
roughly 330 million. That puts him behind
<ORGANIZATION>Microsoft</ORGANIZATION>'s former CEO <PERSON>Steve
Ballmer</PERSON> who owns 333 million shares. Related: Gates reclaims title of
world's richest billionaire <PERSON>Ballmer</PERSON>, who was
<ORGANIZATION>Microsoft</ORGANIZATION>'s CEO until <DATE>earlier this
year</DATE>, was one of Gates' first hires. It's a passing of the torch for Gates who has
always been the largest single owner of his company's stock. Gates now spends his
time and personal fortune helping run the <ORGANIZATION>BIll & Melinda
Gates</ORGANIZATION> foundation. The foundation has spent <MONEY>$28.3
billion</MONEY> fighting hunger and poverty since its inception back in
<DATE>1997</DATE>.
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Stanford Named Entity Tagger (NER)
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Stanford NER Output Format: slashTags

Bill/O Gates/O no/O longer/O MicrosofttORGANIZATION's/O biggest/O shareholder/O By/O
Patrick/lPERSON M./PERSON Sheridan/PERSON @CNNTech/O May/DATE 2/DATE,/DATE
2014/DATE:/O 5:46/0 PM/O ET/O Bill/O Gates/O sold/O nearly/O 8/O million/O shares/O of/O
Microsoft/t ORGANIZATION over/O the/O past/O two/O days/O./O NEW/LOCATION YORK/LOCATION
-LRB-/OCNNMoney/O-RRB-/O For/O the/O first/O time/O in/O Microsoftt ORGANIZATION's/O
history/O,/O founder/O BIl/lPERSON Gates/PERSON is/O no/O longer/O its/O largest/O individual/O
shareholder/O./O In/O the/O past/DATE two/DATE days/DATE,/O Gates/O has/O sold/O nearly/O 8/0O
million/O shares/O of/O Microsoft/ ORGANIZATION -LRB-/OMSFT/ORGANIZATION,/O Fortune/O
500/0-RRB-/0O,/0O bringing/O down/O his/O total/O to/O roughly/O 330/O million/O./O That/O puts/O
him/O behind/O Microsoftt ORGANIZATION's/O former/O CEO/O Steve/PERSON Ballmer/PERSON
who/O owns/O 333/0O million/O shares/O./O Related/O:/O Gates/O reclaims/O title/O of/O world/O's/O
richest/O billionaire/O Ballmer/PERSON,/O who/O was/O Microsoftt ORGANIZATION's/O CEO/O
until/O earlier/DATE this/DATE year/DATE,/O was/O one/O of/O Gates/O'/O first/O hires/O./O 1t/O's/O
a/O passing/O of/O the/O torch/O for/O Gates/O who/O has/O always/O been/O the/O largest/O
single/O owner/O of/O his/O company/O's/O stock/O./O Gates/O now/O spends/O his/O time/O and/O
personal/O fortune/O helping/O run/O the/O BillORGANIZATION & ORGANIZATION
Melinda/ORGANIZATION Gates/ORGANIZATION foundation/O./O The/O foundation/O has/O spent/O
$/MONEY28.3/MONEY billion/MONEY fighting/O hunger/O and/O poverty/O since/O its/O inception/O
back/O in/O 1997/DATE./O
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Textual Entailment Features for
Machine Translation Evaluation
HYP: The virus did not infect anybody.

entailment l T entailment

REF: No one was infected by the virus.

HYP: Virus was infected.

|
no entailment + * no entailment

|
REF: No one was infected by the virus.
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PRFTREATAREFTL TR
http://mail.tku.edu.tw/myday/resources/

RITREEEHE 2

(Department of Information Management, Tamkang University)

B AGE B SR = I R E R

(Resources of Natural Language Processing and Information Retrieval)

1. thOuiHFE R CKIP R ST E 2140t
PR - RO EE e EE /N
e BRI -
e HHA - 2011.03.31 -

CKIP: http://ckipsvr.iis.sinica.edu.tw/

2. I thoihfgefE horesE=a4d | (The Academia Sinica Bilingual Wordnet)

oS e R L EESESEIAY | (The Academia Sinica Bilingual Wordnet) >

FRE TR REENEHE 4 | (Department of Information Management,
Tamkang University)Zfr{s5 [ -

PAEEAL © POl FERBEIEESESE T

ForEagE - T iAo EEEESE 2 | (The Academia Sinica Bilingual Wordnet)
B A3 FE AR (1-10 A [fEH) FF& & - NT$61,0007T -

FZREHEHA - 2011.05.16 -

Sinica BOW: http://bow.ling.sinica.edu.tw/
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AR REATRARASL TR

http://mail.tku.edu.tw/myday/resources/

3. PG E A E Z24T (OpenASQA)
PRFERRAY © PRSI AR T £ R A RS B E
TYTEREE - RETESEOE A -
FREHEA - 2011.05.05 -
ASQA: http://asga.iis.sinica.edu.tw/
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.m\% }g}@;m P Fu‘*ﬁﬂ‘pi K /A

http://mail.tku.edu.tw/myday/resources/

4. 15 TRE SRR L(HIT-CIR)EE S P&
AECHE
S T RE SRR g ESE A fEE [ HIT-CIR Chinese Dependency Treebank )
5 TRE IR 72 0l FRaaz MR ( HIT-CIR Tongyici Cilin (Extended) ]
ot o P PRI AH
1) (SplitSentence: Sentence Splitting)
= E4YHT (IRLAS: Lexical Analysis System)
FASVMToolfzR [} (PosTag: Part-of-speech Tagging)
2 ERgacn] (NER: Named Entity Recognition)
FRENEEEME LAV IKF )75 0 H (Parser: Dependency Parsing)

FN B E R E T (GParser: Graph-based DP)
ijzuilgjﬁ/)iuﬁi (WSD: Word Sense Disambiguation)

REEEFAE 3 5EZH (SRL: hallow Semantics Labeling)

B

EESFITEEEES (LTML: Language Technology Markup Language)
HE{LTH

LTML#EZ(EXSL

PREERAL © e TREERREREFE L ((HIT-CIR)
TREEH © RERESE -
RREHEA - 2011.05.03 -

HIT IR: http://ir.hit.edu.cn/
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Summary

* Differentiate between
text mining, Web mining and data mining

* Text mining
* Web mining
—Web content mining
— Web structure mining
—Web usage mining
* Natural Language Processing (NLP)
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