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Outline

* Big Data Analytics on Social Media

* Analyzing the Social Web:
Social Network Analysis

* NTCIR 12 QALab-2 Task
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Socialnomics

socialnomics

how social media transforms the
way we live and do business

erik qualman

C Igihted Matesial

Source: http://lwww.amazon.com/Socialnomics-Social-Media-Transforms-Business/dp/1118232658
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Emotions

Anger

Sadness

Source: Bing Liu (2011) , “Web Data Mining: Exploring Hyperlinks, Contents, and Usage Data,” Springer, 2nd Edition, 9
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Maslow’s Hierarchy of Needs

Source: Philip Kotler & Kevin Lane Keller, Marketing Management, 14th ed., Pearson, 2012
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Maslow’s hierarchy of human needs
(Maslow, 1943)

Self-
actualization

Eoteem \

Lov \

Satety \
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Source: Backer & Saren (2009), Marketing Theory: A Student Text, 2" Edition, Sage
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Maslow’s Hierarchy of Needs

Self-fulfillment

needs

Psychological
» needs

Belongingness and love needs:
intimate relationships, friends

Source: http://sixstoriesup.com/social-psyche-what-makes-us-go-social/

12



Social Media Hierarchy of Needs

Hierarchy of Needs
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Maslow’s Social Media
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Social Media Hierarchy of Needs - by John Antonios
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Social Media Hierarchy of Needs
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The Social Feedback Cycle
Consumer Behavior on Social Media

Marketer-Generated User-Generated

. _ Form
Awareness |Consideration Opinion

/

)

Source: Evans et al. (2010), Social Media Marketing: The Next Generation of Business Engagement
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The New Customer Influence Path

Awareness

Sy

vans et al. (2010), Social Media Marketing: The Next Generation
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of Business Engagement
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Google Trends on Social Media

Compare Search terms

Social Media

Search term

Big Data

Search term

Interest over time
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Internet Evolution

Internet of People (loP): Social Media
Internet of Things (loT): Machine to Machine

Y Internet of Internet of Internet of Internet of
“Human to human” é “Www"

» Fixed and mobile
telephony
« SMS

A

+smart

networks

e-mail
Information
Entertainment

—/

+smart

IT platforms
and services

« e-productivity
« e-commerce

O e O

Nt

+smart

phones and
applications

“Social media” é “Machine to machine”

« Skype
« Facebook
« YouTube

« |dentification, tracking,
monitoring, metering, ...
« Automation, actuation,

payment, ...
+smart +smart
devices, Data and
objects, data ambient context

Source: Marc Jadoul (2015), The loT: The next step in internet evolution, March 11, 2015
http://www?2.alcatel-lucent.com/techzine/iot-internet-of-things-next-step-evolution/ 18
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Business Insights
with
Social Analytics



Big Data
Analytics
and
Data Mining




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

Big Data,
Mining, and
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Source: http://www.amazon.com/gp/product/1466568704
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Architecture of Big Data Analytics

Big Data
Sources

\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

y

N

Big Data
Analytics

Big Data
Analytics
Applications

Queries

Big Data Big Data
Transformation Platforms & Tools
f
Middleware N
Raw Transformed| Maps.educe
Data Extract Data H'Ig
» Transform > e
Load Jagl
Zookeeper
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Data Cassandra
Warehouse Oozie
| Avro
Traditional Mahout
Format Others
CSV, Tables L

Reports
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Architecture of Big Data Analytics

Big Data
Sources

\

* Internal
* External

* Multiple
formats

* Multiple
locations

* Multiple
applications

Big Data
Transformation

Big Data
Platforms & Tools

Big Data
Analytics
Applications

Queries

Reports

Source: 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)

Social Big Data

Source - http://www.amaz

Mining

Hiroshi Ishikawa

on.com/Social-Data-Mining-Hiroshi-Ishikawa/dp/149871093X
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Enabling Technologies

* Integrated analysis model

Natural Language Processing
Information Extraction
Anomaly Detection
Discovery of relationships
among heterogeneous data
Large-scale visualization

Parallel distrusted processing

S ————

Architecture for
Social Big Data Mining
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specific task
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Social Data

Hardware
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Analysts

* Construction and
confirmation
of individual
hypothesis

* Description and
execution of
application-specific
task
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Business Intelligence (BIl) Infrastructure

Extract, transform,
load

o
Historical
mﬁ
Casual users
* Queries
* Reports

¢ Dashboards

000

Il Sii Il

Power users
* Queries
* Reports

Hadoop
Cluster
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Source: Kenneth C. Laudon & Jane P. Laudon (2014), Management Information Systems: Managing the Digital Firm, Thirteenth Edition, Pearson. 26
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http://www.amazon.com/Data-Mining-Concepts-Techniques-Management/dp/0123814790
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(Jiawei Han, Micheline Kamber, Jian Pei, Data Mining - Concepts and Techniques 3/e),

® 2R3, 2014
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http://www.books.com.tw/products/0010646676
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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

AN

/ Data Preprocessing/Integration, Data Warehouses

AN

End User

Business
Analyst

Data
Analyst

\D BA

Data Sources
Paper, Files, Web documents, Scientific experiments, Database Systems
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The Evolution of Bl Capabilities

Quermng and ETL
reporting
Data
e warehouse
EIS / ESS l DSS
Financial Data marts Spreadsheets

reporting (MS Excel)

Digital cockpits
and dashboards

—
Business g
Scorecards and / Intelligence

dashboards
Workflow 4
Alerts and
notifications
Data & text Portals
mining Pradictive Broadcasting
[ S —_— ﬂnﬂl}"ti'ﬂs tools

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



BIG DATA N
DATA MINING.
o MACHINE
LEARNING

Value Creation for Business Leaders
and Practitioners ;

Jared Dean |
copransiaag TR ONVILEY

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

Intelligence from Big Data



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

BIG DATA
ANALYTICS

TURNING BIG DATA INTO BIG MONEY

http://www.amazon.com/Big-Data-Analytics-Turning-Money/dp/1118147596
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http://www.amazon.com/Big-Data-Revolution-Transform-Mayer-Schonberger/dp/BO0OD81X2YE

34


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

National Cyber Maritime Smarter
Security security security Transport
VISUAL ANALYTICS
DYNAMIC & INTERACTIVE ENHANCE

Dashboard Graph

Understanding Investigation

Map User Experience
wars [A] BE =4 =) PY B
QUERY & FILTER DETECT PREDICT DECIDE
Complex queries Anomalies Tending Simulation
R?? Communities Real-time Optimization
Typologies Prediction

) W

BIG DATA =~ Batch
#’hadaop m

BIG DATA - Real Time
(]

Complex by nature

27

DATA

Complex by structure

EECEE

35



Big Data with Hadoop Architecture

LOGICAL ARCHITECTURE PROCESS FLOW

Processing: MapReduce

o Creduceo |8
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PHYSICAL ARCHITECTURE

Hadoop Cluster
Storage: HDFS

E

Data Node Data Node Data Node
Boak coo N
BLOCK BLOCK BLOCK

— R
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i

I

O-0-00—00
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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

Job Tracker

Task Tracker
'l

Task Tracker

Task Tracker
'l

fil

Shuffle and Sort

II Reducer Reducer II

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

Data Node Data Node Data Node

BLOCK

BLOCK

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
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Big Data with Hadoop Architecture
Hadoop Cluster

EI{EI:EICEI‘EI‘EIC|:§IEI<|§I<

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

40


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

Traditional ETL Architecture
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Source: https:/Isoftware.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
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
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
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
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

CRM

ERP

WEB SITE
TRAFFIC

SOCIAL
MEDIA

SENSOR
LOGS

Offload ETL with Hadoop
(Big Data Architecture)

-PiTL: ITL

> sV
Staging
Area
Sqoop oDeC
Flume JDBC
Sqoop Sgoop

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

\A A

,_'.,.-———--....|I

DATA
WAREHOUSE

S —

ITL

TR G
H |

2.
L&

DATA
MIKING

REPORTIMG

42


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

Big Data Solution

SAS® Display SAS” SAS SAS” SAS” Visual
Manager Enterprise Integration  Enterprise Analytics
Guide® Miner”

Base SAS & SAS/ACCE§S Interface to In-Memory Data Access
Hadoop A~

OPERATIONAL : .
seavices semvicas SAS" LASR™ Analytic
AMBAR! FLUME Server
FALCON" | PIG | oaTaLoG | MBASE &
 OODE sQooP '

SAS® High Performance
Analytics

AT

‘.

S HORTONWORKS &
Hortonworks  DATA PLATFORM (HDP)

. S S )

Existing Sources Emerging Sources
(CRM, ERP, Clickstream, Logs) (Sensor, Sentiment, Geo, Unstructured)

SOURCES

http://www.newera-technologies.com/big-data-solution.html 43
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HDP

A Complete Enterprise Hadoop Data Platform

GOVERNANCE DATA ACCESS SECURITY OPERATIONS
INTEGRATION

Data Workflow,
Lifecycle &
Governance

Falcon

WebHDFS
NFS
Flume
Sqoop
Kafka

Script saL JavalSc... NoSQL Stream Search In-Mem = Others...

Pig Hive Cascading HBase Storm Solr Spark Engines
HCatalog Accumulo
Fhoenix

Tez Tez Tez | Slider | [ Slider | Tez s/ T

YARN: Data Operating System

HDFS
Hadoop Distributed File System

DATA MANAGEMENT

http://hortonworks.com/hdp/

Authentication,
Authorization, Audit &
Data Protection

Storage: HDFS
Resources: YARN
Access: Hive
Pipeline: Falcon
Cluster: Knox
Cluster: Ranger

Provision, Manage &
Monitor

Ambari
ZooKeeper

Scheduling

Oozie
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Language Rank

Al

Python for Big Data Analytics

Java

(The column on the left is the 2015 ranking; the column on the right is the 2014 ranking for comparison

2015 2014
Types Spectrum Ranking Spectrum Ranking

@0

0 Eoe D I

PHP

JavaScript

Ruby

10. Matlab

743

72.8

http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages

45


http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages
http://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages

Top Analytics, Data Mining, Data
Science software used, 2015

0% 10% 20% 30% 40%

RapidMiner

Hadoop
Tableau
SAS base
Spark

| | | | ]

50%

http://www.kdnuggets.com/2015/05/poll-r-rapidminer-python-big-data-spark.html
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Yves Hilpisch,

Python for Finance: Analyze Big Financial Data,

O'Reilly, 2014
| |

Yves Hilpisch
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Analyzing the Social Web:
Social Network Analysis



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

. AL | . 4 » "
)
b <« ¥R .
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Analyzing the
Social Web

Jennifer Golbeck

Source: http://www.amazon.com/Analyzing-Social-Web-Jennifer-Golbeck/dp/0124055311 49
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Social Network Analysis (SNA)
Facebook TouchGraph

' i TouchGraph Photos
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f Profiles |  Networks |

Facebook Profile

None
681

aw

|Network |v| [Au

Ivl@ @ List ) Photo

4
3

@ Show Top 1005 Friends ) Show All Friends
I !

l&-@ Upload| |Advanced |Restart

Zoom: I .

!
- e,

Spacing: T

]

Name Rank# | Friend # | Danny
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Kevin Tu 6 61
Yung Yu Shih 7 45
|Wei Chen 8 107
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Social Network Analysis

Source: http://www.fmsasg.com/SocialNetworkAnalysis/
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Social Network Analysis

* A social network is a social structure of
people, related (directly or indirectly) to each
other through a common relation or interest

e Social network analysis (SNA) is the study of
social networks to understand their structure
and behavior

Source: (c) Jaideep Srivastava, srivasta@cs.umn.edu, Data Mining for Social Network Analysis
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Social Network Analysis (SNA)

Centrality

Prestige



Degree
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Degree

N NN
<m0 0w
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Density




Density

Edges (Links): 5
Total Possible Edges: 10
Density: 5/10 = 0.5
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Density

Nodes (n): 10

Edges (Links): 13

Total Possible Edges: (n*(n-1))/2=(10*9) /2 =45
Density: 13/45 = 0.29
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Which Node is Most Important?




Centrality

* Important or prominent actors are those that
are linked or involved with other actors
extensively.

* A person with extensive contacts (links) or
communications with many other people in
the organization is considered more important
than a person with relatively fewer contacts.

* The links can also be called ties.
A central actor is one involved in many ties.
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Social Network Analysis (SNA)

* Degree Centrality
* Betweenness Centrality
* Closeness Centrality



Degree
Centrality




Social Network Analysis:
Degree Centrality




Social Network Analysis:
Degree Centrality

Standardized

Node | Score
Score

A 2 |2/10=0.2
B 2 |2/10=0.2

3/10=0.3

3/10=0.3

2/10=0.2

4/10=0.4

3/10=0.3

1/10=0.1

— | — | T | M| m|O
R IR WA INIW W

1/10=0.1
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Betweenness
Centrality




Betweenness centrality:

Connectivity

Number of shortest paths
going through the actor



Betweenness Centrality

CB(I): Z Oi (')/ O
J<k
Where g;, = the number of shortest paths connecting Jk
0j(1) = the number that actor 1 is on.

Normalized Betweenness Centrality

C's (i)=Cg(i)(n-1)(n-2)/2]:

Number of pairs of vertices
excluding the vertex itself
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Betweenness Centrality

A:

B—2>C:0/1=0
B->D:0/1=0
B2>E:0/1=0
C->D:0/1=0
C2>E:0/1=0
D2>E:0/1=0

Total: 0

A: Betweenness Centrality = 0
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Betweenness Centrality

B:

A->C:0/1=0
A->D:1/1=1
A-2E:1/1=1
C->D:1/1=1
C-2>E:1/1=1
D2>E:1/1=1

Total: 5

B: Betweenness Centrality = 5
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Betweenness Centrality

C:

A—->B:0/1=0
A->D:0/1=0
A—2>E:0/1=0
B->D:0/1=0
B2>E:0/1=0
D2>E:0/1=0

Total: 0

C: Betweenness Centrality = 0
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Betweenness Centrality

w >

o1 O

mo O
© oo
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Which Node is Most Important?

72



Which Node is Most Important?
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Betweenness Centrality

CB(i): Zgik (i)/ O i

J<k

o P



Betweenness Centrality

A:

B—2>C:0/1=0
B->D:0/1=0
B2>E:0/1=0
C->D:0/1=0
C2>E:0/1=0
D2>E:0/1=0

Total: 0

A: Betweenness Centrality = 0
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Closeness
Centrality




Social Network Analysis:
Closeness Centrality

C-2>A:
C->B:
C->D:
C->E:
C->F:
C->G:
C->H:
C->1I:
C->1J:

WWNRNRRRR

Total=15

C: Closeness Centrality = 15/9 = 1.67

77



Social Network Analysis:
Closeness Centrality

G2A:
G—>B:
G>C:
G->D:
G2>E:
G2>F:
G2>H:
G>1:
G>J:

NNPRFRE R ERENREDNDN

Total=14
G: Closeness Centrality = 14/9 = 1.56
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Social Network Analysis:
Closeness Centrality

H->A:
H->B:
H->C:
H->D:
H->E:
H>F:
H->G:
H>1:
H->J:

FFRPEFERENNDNDND WW

Total=17
H: Closeness Centrality = 17/9 = 1.89
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Social Network Analysis:
Closeness Centrality

G: Closeness Centrality = 14/9 =1 560
C: Closeness Centrality = 15/9 = 1.67 @
H: Closeness Centrality = 17/9 = 1.89 @
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Social Network Analysis
(SNA) Tools

* UCINet
*Pajek




Application of SNA

Social Network Analysis
of
Research Collaboration

In
Information Reuse and Integration
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Example of SNA Data Source

home | browse | search | about

computer science bibliography o4

IRI 2010: Las Vegas, NV, USA

& Proceedings of the IEEE International Conference on Information Reuse and Integration, IRI 2010, 4-6 August 2010, Las Vegas, Nevada, USA.

IEEE Systems, Man, and Cybernetics Society 2010
Reda Alhajj, James B. D. Joshi, Mei-Ling Shyu: Message from Program Co-Chairs. 1

Stuart Harvey Rubin, Shu-Ching Chen: Forward. 1
Lotfi A. Zadeh: Precisiation of meaning - toward computation with natural language. 1-4

Reda Alhajj, Shu-Ching Chen, Gongzhu Hu, James B. D. Joshi, Gordon K. Lee, Stuart Harvey Rubin, Mei-Ling Shyu, Lotfi A. Zadeh: Panel title: Critical
need for funding of basic and applied research in large-scale computing. 1

Automation, Integration and Reuse across Various Apps

B B &
e,

=

@ LaszI6 Istvan Etesi, André Csillaghy, Lin-Ching Chang: A message-based interoperability framework with application to astrophysics. 1-6

Awny Alnusair, Tian Zhao, Eric Bodden: Effective APl navigation and reuse. 7-12
® Manabu Ohta, Ryohei Inoue, Atsuhiro Takasu: Empirical evaluation of active sampling for CRF-based analysis of pages. 13-18

®  Qunzhi Zhou, Viktor K. Prasanna: Workflow management of simulation based computation processes in transportation domain. 19-24

Source:; http://www.informatik.uni-trier.de/~ley/db/conf/iri/iri2010.html 83
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Research Question

* RQ1l: What are the
scientific collaboration patterns
in the IRl research community?

* RQ2: Who are the
prominent researchers
in the IRl community?
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Methodology

* Developed a simple web focused crawler program to
download literature information about all IRl papers
published between 2003 and 2010 from IEEE Xplore
and DBLP.

— /67 paper
— 1599 distinct author

* Developed a program to convert the list of coauthors
into the format of a network file which can be
readable by social network analysis software.

e UCINet and Pajek were used in this study for the
social network analysis.
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Top10 prolific authors
(IR1 2003-2010)

Stuart Harvey Rubin
Taghi M. Khoshgoftaar
Shu-Ching Chen
Mei-Ling Shyu
Mohamed E. Fayad
Reda Alhajj

Du Zhang

Wen-Lian Hsu

O 0 N O U A Wwbh=

Jason Van Hulse
10. Min-Yuh Day



Data Analysis and Discussion

Closeness Centrality
— Collaborated widely

Betweenness Centrality

— Collaborated diversely

Degree Centrality
— Collaborated frequently
Visualization of Social Network Analysis

— Insight into the structural characteristics of
research collaboration networks



Top 20 authors with the highest closeness scores

Rank ID Closeness Author
1 3 0.024675 Shu-Ching Chen
2 1 0.022830 Stuart Harvey Rubin
3 4 0.022207 Mei-Ling Shyu
4 6 0.020013 Reda Alhajj
5 61 0.019700 Na Zhao
6 260 0.018936 Min Chen
7 151 0.018230 Gordon K. Lee
8 19 0.017962 Chengcui Zhang
9 1043 0.017962 Isai Michel Lombera
10 1027 0.017962 Michael Armella
11 443 0.017448 James B. Law
12 157 0.017082 Keqi Zhang
13 253 0.016731 Shahid Hamid
14 1038 0.016618 Walter Z. Tang
15 959 0.016285 Chengjun Zhan
16 957 0.016285 Lin Luo
17 956 0.016285 Guo Chen
18 955 0.016285 Xin Huang
19 943 0.016285 Sneh Gulati
20 960 0.016071 Sheng-Tun Li




Top 20 authors with the highest betweeness scores

Rank ID Betweenness  Author
1 1 0.000752 Stuart Harvey Rubin
2 3 0.000741 Shu-Ching Chen
3 2 0.000406 Taghi M. Khoshgoftaar
4 66 0.000385 Xingquan Zhu
5 4 0.000376 Mei-Ling Shyu
6 6 0.000296 Reda Alhajj
7 65 0.000256 Xindong Wu
8 19 0.000194 Chengcui Zhang
9 39 0.000185 Wei Dai
10 15 0.000107 Narayan C. Debnath
11 31 0.000094 Qianhui Althea Liang
12 151 0.000094 Gordon K. Lee
13 7 0.000085 Du Zhang
14 30 0.000072 Baowen Xu
15 41 0.000067 Hongji Yang
16 270 0.000060 Zhiwei Xu
17 5 0.000043 Mohamed E. Fayad
18 110 0.000042 Abhijit S. Pandya
19 106 0.000042 Sam Hsu
20 8 0.000042 Wen-Lian Hsu




Top 20 authors with the highest degree scores

Rank ID Degree Author
1 3 0.035044 Shu-Ching Chen
2 1 0.034418 Stuart Harvey Rubin
3 2 0.030663 Taghi M. Khoshgoftaar
4 6 0.028786 Reda Alhajj
5 8 0.028786 Wen-Lian Hsu
6 10 0.024406 Min-Yuh Day
7 4 0.022528 Mei-Ling Shyu
8 17 0.021277 Richard Tzong-Han Tsai
9 14 0.017522 Eduardo Santana de Almeida
10 16 0.017522 Roumen Kountchev
11 40 0.016896 Hong-Jie Dai
12 15 0.015645 Narayan C. Debnath
13 9 0.015019 Jason Van Hulse
14 25 0.013767 Roumiana Kountcheva
15 28 0.013141 Silvio Romero de Lemos Meira
16 24 0.013141 Vladimir Todorov
17 23 0.013141 Mariofanna G. Milanova
18 5 0.013141 Mohamed E. Fayad
19 19 0.012516 Chengcui Zhang
20 18 0.011890 Waleed W. Smari




Visualization of IRI (IEEE IR1 2003-2010)
co-authorship network (global view)
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Visualization of Social Network Analysis
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Visualization of Social Network Analysis

. 1 Chpajek\Pajek\Data\IEEEIRI2003-2010Ccautharship_n.net (1599) / C1. All Degree partition of N1 (1599) / V1. Normalized All Degree partition of N1 {1599)

| = | @ |-

Layout Layers GraphOnly Previous Redraw MNext ZoomOut Options Export Move Info
ﬁ B |
J ‘S hihong Huarag
‘M arilyn Parker
ﬂ Shubhang Tripathi
aeh Gulati
‘Dianting Liu
H. Michalas Carrazco @ “, -
*r'udong iao
Yutwang P iaoyuan Su \ahhijit 5. Pandya
Guo Chen oDan He
AbuH. M. Kamal
}l .
P A= Masem Seliva
?\N’alter ELTREF Zhivei X v T Hae e}'
in Lin — Z

| Chen “whei Biao W S L Chiis S eiffert

Indika Kuruppu-Appuhamilage

Fausto Fleites

Tharmar Solorio

ang

* Richa Tiwari

/—/J'\H wun KD\\

) T TiM. Khshgortaar

Loftan &, Byjlarl K.ehan Gaao
= ndies Folleca
Qiming

A Mapalitano Abdullah M. Arslan

Huarijing 'wang
*Li Zhao

“Piene Rebours
Edgar &n

’ *uegang Hua
*ing-Ling Liu

oJ. Steven Hughes

ob aren Ming-Shan Fac

I —
.\‘Kim Wwiong
Yo M

Melzon C. M. Chu

N

“llan Chan

™~
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NTCIR 12
QALab-2 Task
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NTCR NTCIR

Overview of
NTCIR
Evaluation Activities



NTCIR

NTCIR

NIl Testbeds and Community for
Information access Research

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

NIl:
National Institute of Informatics

FEHEH HEM A L AT LARER

sl

http://www.nii.ac.jp/en/
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NIl Testbeds and Community for

) 4 :
N TC ‘ R Information access Research
NTCIR

Research Infrastructure for
Evaluating Information Access

* A series of evaluation workshops designed to
enhance research in information-access
technologies by providing an infrastructure
for large-scale evaluations.

* Data sets, evaluation methodologies, forum

100



NIl Testbeds and Community for

) 4 :
NTC I R Information access Research
NTCIR

* Project started in late 1997
— 18 months Cycle

Source: Kando et al., 2013 101



NIl Testbeds and Community for

N TC ‘ R Information access Research

The 12th NTCIR (2015 - 2016)

Evaluation of
Information Access Technologies

January 2015 - June 2016

Conference: June 7-10, 2016, NI, Tokyo, Japan

http://research.nii.ac.jp/ntcir/ntcir-12/index.html 102
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NTCIR (Ml Testbeds and Community for Information access Research) Project

NTC TR  Japanese (7) ® -

About NTCIR FAQ

el Data/Tools NTCIR CMS Site ® Related URLs Contactus

Online Proceedings

# NTCIR Home = NTCIR-12

NTCIR-12
NTCIR 12 B
The 12th NTCIR (2015 - 2016)
NTCIR-12 Conference Evaluation of Information Access Technologies
NEWS January 2015 - June 2016
Conference: June 7-10, 2016, NI, Tokyo, Japan

MNTCIR-12 Aims
Call for Task Proposals

| what's New

Call for Task
Participation

July 31, 2015NTCIR-12 Task Registration is still pessible in each tasks:
IlMine = until October 31, 2015 (CLOSED)

IMedhLPDoc & until October 31, 2015 (CLOSED)

IMobileClick = until February 1, 2016

SpokenQuery&Doc = Registration is still possible. Due date please confirm.
Temporalia & until October 31, 2015 (CLOSED)

LEMathlR = until October 31, 2015 (Reqistration is still possible. Please confirm)
Lifelog = until the release of the formal run data.

QALab = until a week before each of the three Formal Runs. [detailed schedule].
STC = until October 31, 2015

How to Participate

Task Participation

Task Overview
Data

User Agreement Forms

Organization

http://research.nii.ac.jp/ntcir/ntcir-12/index.html 103
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NIl Testbeds and Community for

N TC ‘ R Information access Research

NTCIR 12 (2015-2016) Tasks
* |IMine

* MedNLPDoc

* MobileClick

e SpokenQuery&Doc

 Temporalia

e MathIRNEW

* Lifelog

QA Lab (QA Lab for Entrance Exam; QALab-2)
e STC

http://research.nii.ac.jp/ntcir/ntcir-12/tasks.html 104
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NIl Testbeds and Community for

’ i Research
N TC ‘ R Information access
NTCIR 12 (2015-2016) Schedule

e 31/July302015: Task Registration Due (extended deadline.
Registration is still possible in each task. Please see here.)

e 01/July/2015: Document Set Release *

e July-Dec./2015: Dry Run *

* Sep./2015-Feb./2016:Formal Run *

* 01/Feb./2016: Evaluation Results Return

 01/Feb./2016: Early draft Task Overview Release

* 01/Mar./2016: Draft participant paper submission Due

* 01/May/2016: All camera-ready paper for the Proceedings Due

* 07-10/June/2016:NTCIR-12 Conference & EVIA 2016 in NII, Tokyo,
Japan

http://research.nii.ac.jp/ntcir/ntcir-12/dates.html 105
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QA Lab for Entrance Exam
(QALab-2)(2015-2016)

 The goal is investigate the real-world complex Question
Answering (QA) technologies using Japanese university
entrance exams and their English translation on the
subject of "World History (& 7 & )".

* The questions were selected from two different stages -
The National Center Test for University Admissions (-t
v ¥ —3F 5%, multiple choice-type questions) and from
secondary exams at multiple universities (= =X 7%,
complex questions including essays).

http://research.nii.ac.jp/ntcir/ntcir-12/tasks.html 106
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RITE

(Recognizing Inference in Text)

NTCIR-9 RITE (2010-2011)
NTCIR-10 RITE-2 (2012-2013)
NTCIR-11 RITE-VAL (2013-2014)



rRITE-2 | Overview of the Recognizing

Recognizing

meence n | lnference in TExt (RITE-2) at

NTCIR-10

& I .
Yotaro Yusuke Junta Tomohide Hiroshi Cheng-
Watanabe Miyao Mizuno Shibata Kanayama  Wei Lee
Tohoku NII Tohoku Kyoto IBM Academia
University University University Research Sinica

-

Chuan- Shuming Teruko Noriko Hideki Kohichi

Jie Lin Shi Mitamura Kando Shima Takeda
National Taiwan MSRA CMU NII cMU IBM
Ocean University Research

Source: Yotaro Watanabe, Yusuke Miyao, Junta Mizuno, Tomohide Shibata, Hiroshi Kanayama, Cheng-Wei Lee, Chuan-Jie Lin,
Shuming Shi, Teruko Mitamura, Noriko Kando, Hideki Shima and Kohichi Takeda, Overview of the Recognizing Inference in Text (RITE-
2) at NTCIR-10, Proceedings of NTCIR-10, 2013,
http://research.nii.ac.jp/ntcir/workshop/OnlineProceedings10/pdf/NTCIR/RITE/01-NTCIR10-RITE2-overview-slides.pdf 108
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Overview of RITE-2

* RITE-2 is a generic benchmark task that
addresses a common semantic inference
required in various NLP/IA applications

t,: Yasunari Kawabata won the Nobel Prize in Literature
for his novel “Snow Country.”

Can t, be inferred from t, ?
(entailment?)

t,: Yasunari Kawabata is the writer of “Snow Country.”
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™l Yasunari Kawabata

Yasunari Kawabata was a
Japanese short story writer
and novelist whose spare,
lyrical, subtly-shaded prose
works won him the Nobel Prize
for Literature in 1968, the first
Japanese author to receive the
award.

http://en.wikipedia.org/wiki/Yasunari_Kawabata 110
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RITE vs. RITE-2

QA Bio.

IR apps
Application oriented I

Multiple Search
Pyramid of sentence-
entailment level
recognition inference
technology

entailment ?
contradiction?

entailment ?

sentence paraphrase?

sentence entailment ?
comtradiction?

Sentence-level
inference

World
knowledge

‘B |E21%3
"|2d aselyd

LOOEURYE S5ED
uoieayuent
LoEuUplood
UoiEIUIpOL

Linguistic
phenomena-
level inference

Foundation oriented

Source: Watanabe et al., 2013 111



Motivation of RITE-2

* Natural Language Processing (NLP) /
Information Access (IA) applications

— Question Answering, Information Retrieval,
Information Extraction, Text Summarization,
Automatic evaluation for Machine Translation,
Complex Question Answering

* The current entailment recognition systems have not
been mature enough

— The highest accuracy on Japanese BC subtask in NTCIR-9 RITE
was only 58%

— There is still enough room to address the task to advance
entailment recognition technologies
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BC and MC subtasks in RITE-2

t,: Yasunari Kawabata won the Nobel Prize in Literature
for his novel “Snow Country.”
t,: Yasunari Kawabata is the writer of “Snow Country.”

* BC subtask m m

— Entailment (t, entails t,) or Non-Entailment (otherwise)

* MC subtask wn

— Bi-directional Entailment (t, entails t, & t, entails t,)

— Forward Entailment (t, entails t, & t, does not entail t,)

— Contradiction (t, contradicts t, or cannot be true at the same
time)

— Independence (otherwise)
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Development of BC and MC data

retrieve pairs edit pairs

of sentences if needed ——
I 1z <t1, 2> . 1: <t1, 2>

for each example,
5 annotators
assigned its
semantic label

=

accept an example if

4 or more annotators
assigned the same label
to the example

Source: Watanabe et al., 2013 114



Entrance Exam subtasks

(Japanese only)

Entrance exam problem

National Center Test for University Admission
(Daigaku Nyushi Center Shiken)

E1M oA boFemklmIon TR0 A~ CERR. FO
B ORI AL (Rl 3

A B FERObLBORIIToREEED LT 2 2 SRE Y
T ERRTAERRR TS S, Lwme A A7 LR T
tlvﬁltﬂméhk:thﬁuﬁﬁ.mﬁﬁtmﬁﬁ fe—» Tlaf, 1T
A F ) AGKHE LTA RS > I IZEHE LT ¥ 2] aEuey
gedlidn, ST PR R B S WA TR L R N R, R
Mmoot =l E L TIREEN TS BOREi T ARG, 146
ooripF s R, BRhaES L TR

Al AT 11H

AN Al 771t (Kanuni Sultan Stleyman. 27 50 oo
Sulayman, FILTO5E Stewman, 14845814 H6H - 156632 H5EMZ. #2 <

HRED FI O EF TR 1520 - 1536,

?r"l%,v HLCITI&*EH;E‘%ﬁ@@ﬁ'l]ﬁ%“ﬂi;tﬁ‘bfniﬁ(ﬁ—
F—=— gl a-Genchr) AHanund [DETZETHESN TS,

M2 FREZOEEC D TE<tLELTRE@ES T HOE

s it 2]

O A1l HOBKSBRENTS 1,
B mERe—TFTROS RS- LATH
@ ULA I ERICHEAEL R BT ST AL,

@' AL IR, READT =gl x O o O

O B Tk

t: ALA I 1M EEE < OEEN
BIhZ N TA R Y > #E % iR B
[CE UL\ /=, (Suleiman | contributed in a
lot of military successes and led the
Ottoman Empire to its peak.

t: AAIVFETIEAL 1 1t
DRAHDRBIATH 7. (The
Ottoman Empire’s peak was during
the reign of Suleiman I).
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Entrance Exam subtask:
BC and Search

* Entrance Exam BC
— Binary-classification problem ( Entailment or Nonentailment)
— t1 and t2 are given

* Entrance Exam Search
— Binary-classification problem ( Entailment or Nonentailment)

— t2 and a set of documents are given

* Systems are required to search sentences in Wikipedia
and textbooks to decide semantic labels
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UnitTest ( Japanese only)

* Motivation
— Evaluate how systems can handle linguistic
— phenomena that affects entailment relations

 Task definition

— Binary classification problem (same as BC subtask)
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RITE4AQA (Chinese only)

e Motivation

— Can an entailment recognition system rank a set of
unordered answer candidates in QA?

e Dataset

— Developed from NTCIR-7 and NTCIR-8 CLQA data

* t1: answer-candidate-bearing sentence
e t2: a question in an affirmative form

* Requirements
— Generate confidence scores for ranking process
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Evaluation Metrics

 Macro F1 and Accuracy
(BC, MC, ExamBC, ExamSearch and UnitTest)

]- "?\TCDTTEC
MacroF'1 = E ZFlC Accuracy = 100 X —— :

ceC j\:e-r.a-mpies

e Correct Answer Ratio (Entrance Exam)

— Y/N labels are mapped into selections of answers
and calculate accuracy of the answers

* Top1 and MRR (RITE4QA)

Q@
| L e

_ : 1
Topl = — ) [top answer is correct] MRR = —
|Q| ; Q| ; rank;
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Countries/Regions of Participants

S & Japan
China 15 groups
3 groups

Ireland ‘2 LA Talwan
- 8 groups

1 group
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85
80
75
70
65
60
55
50
45
40

Formal Run Results: BC (Japanese)

Macro F1 80.49
Accuracy 81.64

wm= Macro F1
Accuracy

-03

02
02
01
01

FLL-02
ut12-03
ut12-02

NTTD-01

FLL-01

FLL-03
Baseline-01

DCUMT-01
WSD-03
SKL-02
EnO-03
WSD-02
WSD-01
SKL-01
BnO-02
BnO-01
KitAi-01
OKA1-02
JAIST-02
SKL-03
KitAi-03
JAIST-01
OKA1-01
KYOTO-02
IBM-01
IBM-02
JAIST-03
IBEM-03
KitAi-02
ut12-01
OKA1-03
*TKDD
TKDDI-
*TKDD
TKDD
NTTD-03
*FLL-05
*FLL-06
EHIME-01
*FLL-04
THK-01
NTTD-02
EHIME-02
JUNLP-01
EHIME-03
KYOTO-03
KYOTO-01

‘TKDD

* The best system achieved over 80% of accuracy
(The highest score in BC subtask at RITE was 58%)
* The difference is caused by
« Advancement of entailment recognition technologies
 Strict data filtering in the data development

Source: Watanabe et al., 2013
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= Macro F1
ws Accuracy

Lo-dINNT
CO-NALNI
ED-1SNM
LO-LSNM,
LO-LSNM
Z0-1SNm
LO-TISY1.
LO-MALNI
LO-Y333un,p

Z0-yasuni
E0-Ya=un A
E0-NALNI
E0-9IW
LO-3LNHM
Z0-15Vvl.
LO-LNAD
Z0-ALNHM
CO0-LNAD
LO-2IW
Z0-dIN29
LO-dTN29
E0-1NAD
o091
EO-dTN29

= Macro F1
wws Accuracy

Z0-YNOLN
€0-YNOLN
LO-VNOLN
20N LI
Lo-dINNT
£0-LNAD
LO-TS VI
Z0-LNAD
LO-LNAD
L0-662M
L0-Y233uni
Z0-Ya30un
€0-Yy233un A
£0-MYLNI
LO-OIN
LO-ILNHM
LO-MMLII
€0-OIN
Z0-OIN
20-15VI

The top scores are almost the same as those in NTCIR-9 RITE
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RITE4QA
(Traditional/Simplified Chinese)

40 - 40 -
35 Top1 acc. 28.00 EEE ee P 35 = Top1 acc.
MRR 33.77 MRR Tnp1 acc. 27.33 e MRR

30 - 30 - MRR 34.57

25 - 25

20 - 20 -

15 - 15

10 - 10 -

5 - 5 -

0 55 g g 5 g g 0
> & 5 & & 5 5 s 5 S 8 35 s 8 5 8 8 5 5
ggg%ﬁi;‘%&g;& Eaigﬁiiégg"éﬁg
= E 2 =2 E 5 < Z S 35 2 E E 4 g =
= ; = = "gl.n a = iggb = EEE%EB

Source: Watanabe et al., 2013 123



Participant’s approaches in RITE-2

* Category
— Statistical (50%)
— Hybrid (27%)
— Rule-based (23%)
* Fundamental approach
— Overlap-based (77%)
— Alignment-based (63%)
— Transformation-based (23%)
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Summary of types of
information explored in RITE-2

Character/word overlap (85%)
Syntactic information (67%)
Temporal/numerical information (63%)
Named entity information (56%)
Predicate-argument structure (44%)
Entailment relations (30%)

Polarity information (7%)

Modality information (4%)
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Summary of
Resources Explored in RITE-2

* Japanese
— Wikipedia (10)
— Japanese WordNet (9)
— ALAGIN Entailment DB (5)
— Nihongo Goi-Taikei (2)
— Bunruigoihyo (2)
— lwanami Dictionary (2)
* Chinese
— Chinese WordNet (3)
— TongYiCi CiLin (3)
— HowNet (2)
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Advanced approaches in RITE-2

* Logical approaches

— Dependency-based Compositional Semantics (DCS) [BnO],
Markov Logic [EHIME], Natural Logic [THK]

* Alignment
— GIZA [CYUT], ILP [FLL], Labeled Alignment [bcNLP, THK]

e Search Engine
— Google and Yahoo [DCUMT]

* Deep Learning
— RNN language models [DCUMT]

 Probabilistic Models
— N-gram HMM [DCUMT], LDA [FLL]

e Machine Translation
— [JUNLP, JAIST, KC99]
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RITE-VAL

Other

NTCIR tasks | Application oriented
QA Lab

Applications

Validation

sentence

Search

entailment ?
contradiction?

N

documents

inference

Pyramid of
entailment - entailment ?
I‘ecagnitiun I | sentence paraphrase? R 1 R 2 RITE-VAL
technology Sentence-level | —_ —— entailment ?
inference contradiction?

iy

'

System

Validation

/ff Lir?guistic Unit e \
y enomena-
: i Test

F

4 level inference

sent. | | sent. || sent. || sent. || sent_ || sent. | | sent. ISEI’It.I

| sent. ]| sent. || semt. || sent. || sent. || sent. | [sent. ] [sent.| Foundation Oriented

Source: Matsuyoshi et al., 2013 128



Main two tasks of RITE-VAL

Fact t,: The Kamakura Shogunate began
Validation in Japan in the 12 century.

g
F i

(__ Docs entail t,.

Search for evidence or
taiment 2 counter—evidence for t,.

_L, - o contradiction?
WIKIPEDIA @:5 contradict t,.
The Free Encyclopedia

t,: In the Meyi Constitution, legal clear distinction
E between the Imperial Family and Japan had been

Category:
modification

allowed.

t,: In the Meyi Constitution, distinction between the
Imperial Family and Japan had been allowed.

t,: In the Meyi Constitution, distinction between the
Imperial Family and Japan had been allowed.

Category:
meronymy

t,: In the Meyyi Constitution, distinction between the
Emperor and Japan had been allowed.

Source: Matsuyoshi et al., 2013 129



Tamkang University ke~ Tamkang
VX & )%_z 2011 %k’ University
IMTKU Textual Entailment System for
Recognizing Inference in Text

at NTCIR-9 RITE

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day Chun Tu
myday@mail.tku.edu.tw

NTCIR-9 Workshop, December 6-9, 2011, Tokyo, Japan
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Tamkang

Tamkang University [
Y &= S ,}Z 20 13 Ne University

IMTKU Textual Entailment System for

Recognizing Inference in Text
at NTCIR-10 RITE-2

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day Chun Tu Hou-Cheng Vong  Shih-Wei Wu  Shih-Jhen Huang

myday@mail.tku.edu.tw
NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan
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IMTKU Textual Entailment System for
Recognizing Inference in Text at NTCIR-11 RITE-VAL

Tamkang University 20 14
v R

e

Min-YuhDay  Ya-Jung Wang Che-WeiHsu  En-Chun Tu

% . v ‘\/// ' ——d
Huai-Wen Hsu Yu-An Li Shang-Yu Wu Yu-Hsuan Tai  Cheng-Chia Tsai
NTCIR-11 Conference, December 8-12, 2014, Tokyo, Japan
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IMTKU Question Answering System for
Entrance Exam at NTCIR-12 QALab 2

Tamkang University
X s R 2016

Min-Yuh Day  Cheng-Chia Tsai Wei-Chun Chung Hsiu-Yuan Chang  Lin-Jin Kun Yuan-Jie Tsai Tzu-Jui Sun

Yu-Ming Guo Yue-Da Lin Wei-Ming Chen  Yun-Da Tsai  Cheng-Jhih Han Yi-Jing Lin Yi-Heng Chiang Ching-Yuan Chier
NTCIR-12 Conference, June 7-10, 2016, Tokyo, Japan



IMTKU System Architecture for NTCIR-9 RITE

RITE Corpus
(T2, T2 Pairs)

—

—_—
"

CKIP AutoTag
(POS Tagger)
— e

Preprocessing < -——=====- T TEIE0 e m - - > Preprocessing

— T
S — "

HIT Dependency ,
- \x
. -7 Parser ~
P I — \

SR SR e k :4 Similarity Evaluation
\ /

N 7| SINICA BOW |< R

\\ \I \/ ,
\' / \ AR ‘/\

A ,,\ ,’l HIT TongYiCiling I‘\ S0 N

1/ / ~ \
Machine Learning Module F ﬁ Knowledge-Based Module
“l Chinese Antonym I‘

Predict Result
(BC)/(MC)
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IMTKU System Architecture for NTCIR-10 RITE-2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
4
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

I
XML Train Dataset of : : XML Test Dataset of
RITE Corpus (T1, T2 Pairs) I I RITE Corpus (T1, T2 Pairs)
— ____I___l_____ —
Train ' i
! Predict
|

I
I
I
I
Preprocessing o CKIP AutoTag :,v Preprocessing
v : (POS Tagger) : v
l I

Feature Generation F

1 Feature Generation
HIT TongYiCiLing [ /[

:
/

I X o )
Feature Selection k\‘\rE WordNet j"”,’% Feature Selection
R\ [}
v v
Training Model | \.“I( Dependency L’I’ Use model for
ode Parser ' rediction
(SVM Model) . /". Predicti
| = — |
: Negation :
Evaluation of Model I Antonym I Predict Result
(k-fold CV) : : (Open Test)

R I

IEEE EM-RITE 2013, IEEE IRI 2013, August 14 16, 2013 San Francisco, California, USA 135




IMTKU System Framework for NTCIR -11 RITE-VAL

Main System Document
XML Parser < | ()f_l\ﬂlﬂ————-l-‘
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IMTKU at NTCIR

The first place in the CS-RITE4QA subtask of the NTCIR-10
Recognizing Inference in TExt (RITE) task. (2013)

The second place in the CT-RITE4QA subtask of the NTCIR-10
Recognizing Inference in TExt (RITE) task. (2013)

The first place in the CT-RITE4QA subtask of the NTCIR-9
Recognizing Inference in TExt (RITE) task. (2011)

The first place in the CS-RITE4QA subtask of the NTCIR-9
Recognizing Inference in TExt (RITE) task. (2011)

The second place in the CT-MC subtask of the NTCIR-9
Recognizing Inference in TExt (RITE) task. (2011)
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Summary

* Big Data Analytics on Social Media

* Analyzing the Social Web:
Social Network Analysis

* NTCIR 12 QALab-2 Task
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