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Overview

IMTKU (Information Management at TamKang
University) textual entailment system for
recognizing inference in text at NTCIR-10 RITE-2
(Recognizing Inference in Text)

Hybrid approach

— integrate semantic features and machine learning

techniques for recognizing inference in text at NTCIR-
10 RITE-2 task

We submitted 3 official runs for BC, MC and
RITE4QA subtask

IMTKU is ranked #1 in the CS-RITE4QA subtask of
NTCIR-10 RITE-2 task



IMTKU System Architecture for NTCIR-10 RITE-2
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IMTKU System Architecture for NTCIR-9 RITE
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Semantic and Syntactic features

String Length/Length Difference/Ratio
Longest Common Substring
Char-based Edit Distance

Word Length/Difference/Ratio
Word-based Edit Distance
Noun/Verb Number

Word Semantic (Synonym) Similarity
WordNet Similarity

Negation

10 Antonym

11. Dependency Parser

WONDIUREWNE
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Recognizing Inference in Text (RITE)

T1: 3 ke Efrip 2 £_1.1997d E@Ep’?‘sﬁ/;. PR e
(T1: Hong Kong's sovereignty and territories were returned
to China by the United Kingdom in 1997.)

T2:1997#% % & " E]%t‘ 3]
(T2: Hong Kong was returned to China in 1997.)
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Recognizing Inference in Text (RITE)

T1: & b :}]%i #1999 F 47 i x i 47i182008 o
G T BERE
(T1: CIH caused severe boot problems in more than 200
million computers in April, 1999)

T2:1999#F 4% & Z£ b :}}%i B ida42008 o
IR E-RENE
(T2: CIH caused severe boot problems in over 200 million
computers in April, 1999)

syntactic features
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Recognizing Inference in Text (RITE)

T1: & b :}I%-% #1999 #4171 %+ % a71H2008 o
(T1: CIH caused severe boot problems in more than 200
million computers in April, 1999)

T2:1999#£4 % & it x4 B i 242009 -
(T2: CIH caused severe boot problems in over 200 million
computers in April, 1999)

syntactic features . .
\Vi[@ , Bidirection
semantic features

[
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Word Semantic (Synonym) Similarity
HIT TYCCL

e 19 synonyms of “World” (£ 7 )
— DiO1AO1I=® F, &, ¥+, x 3, X TF X KT >H R,
RIE, D3R, BY, P, RE, TN, AR AR T
- S S S R j‘,klsg':ai—r
— TYCCL Scoring Function:
e ((t-r)+1)/t
e ((19-1)+1)/19=19/19=1
— World & %

e Di01A01=|+ # :1.0000,
Di14C04=|+ & :0.5000,
Dd05B03=|4f 32:0.3333



Negation

e 52 Chinese negation words list

Examples:

PR I IR IR I

A B =

I3

(.,‘.‘} —=\ Eul a\‘.



Antonym

e 568 antonym pair list
e Examples:

- E!E NN :E;. I\‘i
— E’;H NN f% NN
B 5iE
— P AR
— g
— r’g _&3 f% NN

- 5% W
T

-4 AE
— 3= ,}iF'f-{g

- 38 ¥ &




IMTKU BC Subtask
Official Runs

IMTKU Subtask
Official Runs

Resources

Features

RITE-2-IMTKU-CT-BC-01
RITE-2-IMTKU-CS-BC-01

Bilingual Wordnet,
HIT TongYiCiLing,
Stanford Parser

Antonym, Negation, Word Based

Similarity, Token Based Similarity,

Lexical overlap, Text Pair Length,

Token Length, WorkNet Similarity,
Tree Edit Distance

RITE-2-IMTKU-CT-BC-02
RITE-2-IMTKU-CS-BC-02

Bilingual Wordnet,
HIT TongYiCiLing

Antonym, Negation, Word Based
Similarity, Token Based Similarity,
Lexical overlap, Text Pair Length,
Token Length, WorkNet Similarity

RITE-2-IMTKU-CT-BC-03
RITE-2-IMTKU-CS-BC-03

Stanford Parser

All syntactic and semantic features
(except Stanford Parser)




IMTKU at NTCIR-10 RITE-2 Task Performance

CT-BC Subtask
Accuracy

0.6

RITE-2-IMTKU-CT-BC-01

Bilingual Wordnet,

0.5

HIT TongYiCilLing,

0.4

Stanford Parser

0.3

0.2

Antonym, Negation, Word Based
Similarity, Token Based Similarity,

0.1

Lexical overlap, Text Pair Length,

Token Length, WorkNet Similarity,

o Tree Edit Distance
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NTCIR-10 RITE-2 CT-BC

| Sp—

¢0-09-125-VNOLN
€0-29-10-VNOLN

€0-28-10-1NAD
10-28-10-1SVI
¢0-29-10-1NAD
10-28-12-1NAD
10-28-12-662)
10-28-12-YI91unA
¢0-29-13-Y331unA
€0-08-12-Y331unA

10-29-125-SIN
10-08-12-31LNHM

€0-09-19-DIIN
¢0-08-10-SIN
¢0-29-10-1SVI
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IMTKU MC Subtask
Official Runs

IMTKU Subtask
Official Runs

Resources

Features

RITE-2-IMTKU-CT-MC-01
RITE-2-IMTKU-CS-MC-01

Stanford Parser

Longest Common Substring, Word
Length Ratio, Text Length,
Similarity between t1 and t2, Tree
Edit Distance

RITE-2-IMTKU-CT-MC-02
RITE-2-IMTKU-CS-MC-02

Bilingual
Wordnet,
TongYiCilLing,
Stanford Parser

HIT

Integrated Semantic features and
Machine Learning Approach

RITE-2-IMTKU-CT-MC-03
RITE-2-IMTKU-CS-MC-03

Bilingual

Wordnet, HIT

TongYiCiLing

Longest Common Substring, Word
Length Ratio, Text Length,
Similarity between t1 and t2, Tree
Edit Distance




IMTKU at NTCIR-10 RITE-2 Task Performance

CT-MC Subtask

Accuracy RITE-2-IMTKU-CT-MC-01
0.509

05 1 Stanford Parser

03 | Longest Common Substring,
Word Length Ratio,

" Text Length,

01 | Similarity between t1 and t2,
Tree Edit Distance

0@\&@' ﬁ\@' B &
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IMTKU RITE4QA Subtask
Official Runs

IMTKU Subtask Official Runs

Resources

Features

RITE-2-IMTKU-CT-RITE4QA-01
RITE-2-IMTKU-CS-RITE4QA-01

Stanford Parser

Antonym, Negation, Word
Based Similarity, Token Based
Similarity, Lexical overlap, Text

Pair Length, Token Length,

WorkNet Similarity

RITE-2-IMTKU-CT-RITE4QA-02
RITE-2-IMTKU-CS-RITE4QA-02

Bilingual
Wordnet, HIT
TongYiCiLing

Antonym, Negation, Word
Based Siilarity, Token Based
Similarity, Lexical overlap, Text
Pair Length, Token Length

RITE-2-IMTKU-CT-RITE4QA-03
RITE-2-IMTKU-CS-RITE4QA-03

HIT
TongYiCiLing

Longest Common Substring,
Text Length, Text Length Ratio,
Antonym, Negation




IMTKU at NTCIR-10 RITE-2 Task Performance

CS-RITE4QA Subtask

MRR RITE-2-IMTKU-CS-RITE4QA-03
0.3377
035 HIT TongYiCiLing
02 Longest Common Substring,
015 Text Length, Text Length Ratio,
01 Antonym, Negation
0'\@& %’V\é\@' «,’V\V&
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NTCIR-10 RITE-2 CT-RITE4QA

¢0-VYOPILIY-12-1NAD
TO-VYO¥3L1I4-12-1NAD
T0-VOP31I4-12-sAsypaio
¢0-YOv3L114-12-VNOLN
€0-YOP¥3L1I¥-12-VNOLN
T0-VOv3ILI14-1D-VNOLN
¢0-YOPIL1IY-12-1SVI

T0-VO¥3Ll4-12-1SVI
€0-VOP3LIY-12-1NAD

T0-VOP3aLIY-12-3LNHM
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IMTKU at NTCIR-10 RITE-2 Task Performance

CT-RITE4QA Subtask

MRR RITE-2-IMTKU-CT-RITE4QA-03
| 0.2603
025 HIT TongYiCiLing
015 Longest Common Substring,

Text Length, Text Length Ratio,
Antonym, Negation

0.1

0.05

O @“0 <<P‘O
& & &
N N N
& o o
N N N
<& <& <&
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& & &
N & N
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NTCIR-10 RITE-2 CS-RITE4QA

Z0-VOP3L11¥-SD-dIN29
TO-VOP3LI¥-SO-dIN29
TO-VO#3114-SD-1NAD
€0-VOP3L1I¥-SD-dIN29
T0-YOt3114-SD-sAsyD3sJo
£0-YOZ3LIY-SO-1NAD_ _
T0-VOYILIY-SO-MILAI

T0-VOP3LIY-SO-1SV I«
¢0-VO¥3LI4-SO-1SVI«
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Discussions

e |ssues of Definition in RITE MC between
NTCIR-9 and NTCIR-10:

— Definition of NTCIR-9 MC subtask :

e “A 5-way labeling subtask to detect
(forward / reverse / bidirection) entailment or no
entailment (contradiction / independence) in a text pair.”

— Definition of NTCIR-10 MC subtask :

e “A 4-way labeling subtask to detect
(forward / bidirection) entailment or no entailment
(contradiction / independence) in a text pair.”

— Misused NTCIR-9 MC labels on NTCIR-10 MC test
datasets where “Reverse” label should be
excluded.




IMTKU Experiments

for
NTCIR-10 RITE-2 Datasets
10 Fold
Datasets CV Accuracy
RITE2_CT_dev_test_bc_g.txt
(RITE2 BC Dev + Test Dataset: 1321 + 881 = 68.85%
2202 pairs)
RITE1_CT_r1000_dev_test_bc_g.txt
(Random select 1000 pairs from RITE1 BC 73.83%
Dev+ Test Dataset)
RITE1_CT_dev_test_bc_g.txt
(RITE1 BC Dev +Test Dataset: 421 + 900 72.29%
=1321 pairs)
RITE1_CT_dev_bc_g.txt (gold standard) 79 919

(RITE1 BC Development Dataset: 421 pairs)

NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan
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IMTKU Experiments

for
NTCIR-9 RITE Datasets

Datasets 10 Fold

CV Accuracy
RITE1_CT_dev_bc_g.txt (gold standard) 76.48%
(BC Development Dataset: 421 pairs) e
RITE1_CT_test_bc_g.txt o
(BC Test Dataset: 900 pairs) 06.33%
RITE1_CT_dev_test_bc_g.txt 67 67%
(BC Dev+Test Dataset: 421+900 =1321 pairs) s

NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan



IMTKU Textual Entailment System for
Recognizing Inference in Text at NTCIR-10 RITE-2

'"““‘m"a' Enailment Systen i E E
- [T= Demo %
= == http://rite.im.tku.edu.tw  [E]3%H

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

myday@mail.tku.edu.tw

2013/06/19
NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan
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7 IMTKU Textual Entailment System

Department of Information Management, Tamkang University
» DEMO » LINKS » ABOUT US
!  -Example: ® Sample1 @ Sample2 @ Sample3
Demo
-Textual (T1): —AATFEERERTE

-

-Hypothesis :
P (12) FRRES T EE -

FAMIEIIELET A tEEE

B Resu: No 0.653509

Detail:

Longest Common subsequence 27 =
Tl Length :11

T2 Length 124

Length Difference :=11

Length Ratic 10,4583

Tl Token Length ]

T2 Token Length ;18

Token Length Ratic :0.3125 i
Token Length Difference :-11
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Department of Information Management, Tamkang University

» DEMO

Demo

» LINKS

- ABOUT US

-Example: ® Sample1 ® Sample2 ® Sample 3

-Textual (T1): —HATFEFEERPE

A

-Hypothesis (T2):  EEMIEIBLIF—ANTHER
iR T -

W resur: No 0.653509

Detail:

Word Similarity

Word Net Similarity

Word Net Similarity Ratioc
Word Net Similarity Short

Antonym Number Difference
I1: —AATCEFEERPE

__[EsR ey chfEE oy

Hegation Number Difference

10,8747

:158.55
123.0833333333333
:30.3333333333333
:0

0

T2: FANEREIIHLE R A TEEEREETER -

Tl CEIP: 7 (QUESTICHCATEGORY) —AALTE (M FTFE

s

A

=

£ 1
OnTreTreTce e

4.0 21 2D
FO=7

1 1
TORYO T1ataty
y T

N
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https://sites.google.com/site/emrite2013/

IEEE International Workshop on
Empirical Methods for
Recognizing Inference in TExt
(IEEE EM-RITE 2013)

In conjunction with IEEE IRl 2013

San Francisco, USA
August 14, 2013

NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan

29


http://www.sis.pitt.edu/~iri2013�
https://sites.google.com/site/emrite2013/�

/ [I) 1EEE EM-RITE 2013 x \

https://sites.google.com/site/emrite2013/

C' & & https)/sites.google.com/site/emrite2013/

EM-RITE 2013

MENU

Call for papers
Important dates
Organizing committes
Paper Submission
Workshop Program

LINKS

[EEE IRI 2013
|[EEE EM-RITE 2013
|[EEE EM-RITE 2012

Sponsored by

Society for Information Reuse
and Integration (SIRI}

Technically Co-Sponsored by
_. IEEE
@ computer

@IEEE Empirical

2013 IEEE International Workshop on

In conjunction with IEEE IRl 2013

San Francisco, USA
luenst 14, 2013

Methods for Recognizing Inference in TExt

IEEE International Workshop on Empirical Methods for Recognizing Inference in TExt
(IEEE EM-RITE 2013)
[=];
II

In conmjunction with IEEE IRI 2013

San Francisco, USA
August 14, 20132

Textual Entailment and Paraphrase are inference tasks of natural language processing (NLP) for automatically
detecting entailment, paraphrase, and contradiction in texts. The aim of this workshop is to provide a forum for
original high-quality research contributions on empirical methods for recognizing inference in text as well as

multidisciplinary research opportunities.

Topics of interest include but are not limited to practical areas that span a variety of aspects of empirical

methods for recognizing inference in text including:

= Guidelines, standards, best practices and models for the construction and annotation of Textual Entailment

datasets
= Ewvaluation of Knowledge Resources for Textual Entailment
= Recognizing Inference in Text
= Recognizing Textual Entailment

NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan
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Conclusions

e |ssues of definitions and datasets at
NTCIR9-RITE and NTCIR-10 RITE-2

 Online demo system RITE.IM.TKU
— http://rite.im.tku.edu.tw

* Welcome to join IEEE EM-RITE 2013, 2014,
2015, ...
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