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In this paper, we describe the IMTKU (Information Management at TamKang University) textual entailment
system for recognizing inference in text at NTCIR-11 RITE-VAL (Recognizing Inference in Text). We proposed a
textual entailment system using a Statistics approach that integrate semantic features and machine learning
techniques for recognizing inference in text at NTCIR-11 RITE-VAL task. We submitted 3 official runs for BC, MC
subtask. In NTCIR-11 RITE-VAL task, IMTKU team achieved 0.2911 in the CT-MC subtask, 0.5275 in the CT-BC
subtask; 0.2917 in the CS-MC subtask, 0.5325 in the CS-BC subtask.

System Architecture

Performance

Main System Document
........................................... IMTKU CT BC Subtask IMTKU CS BC Subtask
XML P : | (XML) ‘ \ Macro-F1 A i
larser < — Official Runs acro ccuracy Official Runs Macro-F1 Accuracy

Data Formatter

I e L : RITEVAL-IMTKU-CT-SVBC-01 0.4403  0.5063 RITEVAL-IMTKU-CS-SVBC-01 0.4177 0.5275
Feature Generator <:> — : A ~ ——
E DALY Negation 5
@ . |_ (POSTagger) | [ Antonym RITEVAL-IMTKU-CT-SVBC-02 0.4218 0.5275 RITEVAL-IMTKU-CS-SVBC-02 0.4254 0.5317
_ Features . | HitToneviciling ] | Dependency Parser RITEVAL-IMTKU-CT-SVBC-03  0.4271  0.4425 RITEVAL-IMTKU-CS-SVBC-03 ~ 0.4280  0.5325
(LibSVM Format) P — — —
— _‘CT&CS Translator’__ _ WordNet ]
i LibSVM Tool IMTKU CT MC Subtasks IMTKU CS MC Subtask
..................................................................... _ . M _F1 A
Official Runs Macro-F1 Accuracy Official Runs acro ccuracy
Feature Selection | | Models :
: ! RITEVAL-IMTKU-CT-SVMC-01  0.1901 02911  RITEVAL-IMTKU-C5-5VMC-01  0.1302  0.2917

Feature
t> Select Best Model |:>[ Model J

' RITEVAL-IMTKU-CT-SVMC-02 0.1848 0.2894 RITEVAL-IMTKU-CS-SVMC-02 0.1867  0.2908

i (__Combinations

Training Training |

Result

\ : """"""""""" T >[ Predict] RITEVAL-IMTKU-CT-SVMC-03  0.1963  0.2808  RITEVAL-IMTKU-CS-SVMC-03  0.1954  0.2792

CT-BC Subtask CT-MC Subtask CS-BC Subtask CS-MC Subtask

Methods for Official Runs

0.6 0.35 0.6 0.35

0.5275 0.2911 0.5325 0.2917
* RITE-VAL-IMTKU-CT-BC Subtask * RITE-VAL-IMTKU-CT-MC Subtask
0.25 0.25
RITE-VAL-IMTKU-CT-BC-01 RITE-VAL-IMTKU-CT-MC-01 04 04
Tools: CKIP AutoTag, LibSVM Tools: CKIP AutoTag, LibSVM 0.2 0.2
Resources: Bilingual Wordnet (SINICA BOW) Resources: Bilingual Wordnet (SINICA BOW), HIT TongYiCiLing (HIT-TYCL) o3 0.15 o3 015
Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. o’ .
Feature Extraction from normalized t1 and t2. Measure similarity match Feature Extraction from normalized t1 and t2. Measure similarity match ' 0.1 ' 0.1
between t1 and t2. between t1 and t2 o o
Multiple Features used (Antonym, Negation, String Length and Length Multiple Features used (Antonym, Negation, Word Based Similarity, 0.05 0:03
Ratio and Length Difference, LCSS, Char-Based Edit Distance, Noun/Verb LCSS , Word Length and Length Ratio and Length Difference, Word- 0 0 . 0
Number, Wordnet Similarity and Ratio and Minimum) in SVM. Based Edit Distance, Noun/Verb Number, Wordnet Similarity and Ratio & & & & & S & S & & & &
L - & & & & & « & & e & & &
and Minimum) in SVM. & & & & & & & & & & & &
& & & & & & & & & & & &
RITE-VAL-IMTKU-CT-BC-02 & & & & & 4 & & & & 0 &
; & & & & & & & & & & & &
Tools: CKIP AutoTag, LibSVM RITE-VAL-IMTKU-CT-MC-02 & & & & & & & & & & & &
Resources: Bilingual Wordnet (SINICA BOW), HIT TongYiCiLing (HIT-TYCL) Tools: CKIP AutoTag, LibSVM
Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Resources: HIT TongYiCiLing (HIT-TYCL)
Feature Extraction from normalized t1 and t2. Measure similarity match Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL.
between t1 and t2. Feature Extraction from normalized t1 and t2. Measure similarity match
Multiple Features used (Antonym, Negation, Word Based Similarity, LCSS, between t1 and t2.
Word Length and Length Ratio and Length Difference, Word-Based Edit Multiple Features Antonym, Negation, String Length and Length Ratio 3 _ _
Distance, Noun/Verb Number, Wordnet Similarity and Ratio and and Length Difference, LCSS, Word Semantic Similarity) in SVM. Imbalanced Data SEtS on Development Dataset Of RITE VAL SV MC SUbtaSk
Minimum) in SVM.
RITE-VAL-IMTKU-CT-MC-03 RITE-VAL SV-MC Subtask Labels B C F | Total
RITE-VAL-IMTKU-CT-BC-03 Tools: CKIP AutoTag, LibSVM
Tools: CKIP AutoTag, LibSVM Resources: HIT TongYiCiLing (HIT-TYCL)
Resources: HIT TongYiCiLing (HIT-TYCL) Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Development DataSEt La bel COU nt 222 152 148 59 581
Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Feature Extraction from normalized t1 and t2. 0 0 o o o 0
Multiple Features used (Antonym, Negation, String Length and Length Multiple Features used (Antonym, Negation, String Length and Length DEVEIOpment Dataset A) 38%’ 26A) 25%3 1OA) 100%’
Ratio and Length Difference, LCSS, Char-Based Edit Distance, Noun/Verb Ratio and Length Difference, LCSS, Word Semantic Similarity, Word L.
Number, Word Length and Length Ratio and Length Difference, Word- Length and Length Ratio and Length Difference, Char-Based Edit OffICIal Runs Dataset La bEl Count 300 300 300 300 1200
Based Edit Distance) in SVM. Distance, Word-Based Edit Distance) in SVM.
Official Runs Dataset % 25% 25% 25% 25% 100%
Balanced Training Dataset Label Count 50 50 50 50 200
Nt o) o) o) o) o) (o)
e RITE-VAL-IMTKU-CS-BC Subtask e RITE-VAL-IMTKU-CS-MC Subtask Balanced Training Dataset % 25%  25%  25% 25%  100%
RITE-VAL-IMTKU-CS-BC-01 RITE-VAL-IMTKU-CS-MC-01 . .
Tools: CKIP AutoTag, LibSVM Tools: CKIP AutoTag, LibSVM * Cross Validation of Development and Test datasets of NTCIR-11 RITE-VAL Task
Resources: Bilingual Wordnet (SINICA BOW) Resources: Bilingual Wordnet (SINICA BOW), HIT TongYiCiLing (HIT-TYCL)
Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. 10 Fold
Feature Extraction from normalized t1 and t2. Measure similarity match Feature Extraction from normalized t1 and t2. Datasets
between t1 and t2. Measure similarity match between t1 and t2. CV Accuracy
Multiple Features used (Antonym, Negation, String Length and Length Multiple Features used (Antonym, Negation, Word Based Similarity, LCSS,
Ratio and Length Difference, LCSS, Char-Based Edit Distance, Noun/Verb Word Length and Length Ratio and Length Difference, Word-Based Edit RITE_VAL_CT_d eV_bC_g tXt (90|d Standard) 64 02%
Number, Wordnet Similarity and Ratio and Minimum) in SVM. Distance, Noun/Verb Number, Wordnet Similarity and Ratio and . : -
Y ) stance, Noun/ v (BC Development Dataset: 581 pairs)
Minimum) in SVM.
RITE-VAL-IMTKU-CS-BC-02
Tools: CKIP AutoTag, LibSVM RITE-VAL-IMTKU-CS-MC-02 RITE VAL CT test bc g 1xt
Resources: Bilingual Wordnet (SINICA BOW), HIT TongYiCiLing (HIT-TYCL) Tools: CKIP AutoTag, LibSVM T T T - T 5625%
Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Resources: HIT TongYiCiLing (HIT-TYCL) (BC Test Dataset: 1200 palrs)
Multiple Features used (Antonym, Negation, Word Based Similarity, LCSS, Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL.
Word Length and Length Ratio and Length Difference, Word-Based Edit Feature Extraction from normalized t1 and t2.
Distance, Noun/Verb Number, Wordnet Similarity and Ratio and Measure similarity match between t1 and t2. RITE—VAL—CT—d eV_teSt_bC_g tXt 55 53%
Minimum) in SVM. Mu!tlple Features u.sed (Antonym, Negation, Strlf\g L.en.gth anq Length (BC DeV"'TeSt Dataset: 581 .|.1 200 =1 781 pa”-s)
Ratio and Length Difference, LCSS, Word Semantic Similarity) in SVM.
RITE-VAL-IMTKU-CS-BC-03 ° °
Tools: CKIP AutoTag, LibSVM RITE-VAL-IMTKU-CS-MC-03 D E M O . htt p . / / rlte I m t ku e d u tw
Resources: HIT TongYiCiLing (HIT-TYCL) Tools: CKIP AutoTag, LibSVM e e e e e e
Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. Resources: HIT TongYiCiLing (HIT-TYCL)
Feature Extraction from normalized t1 and t2. Method: Statistics approach (LibSVM Tool) for NTCIR-11 RITE-VAL. k I d .
Multiple Features used (Antonym, Negation, String Length and Length Feature Extraction from normalized t1 and t2. AC now e ge me nts o
Ratio and Length Difference, LCSS, Char-Based Edit Distance, Noun/Verb Multiple Features used (Antonym, Negation, String Length and Length . .
Number, Word Length and Length Ratio and Length Difference, Word- Ratio and Length Difference, LCSS, Word Semantic Similarity, Word ThlS resed rCh was Su ppO rted IN pa rt Of TKU resed rCh gra nt.
Based Edit Distance) in SVM. Length and Length Ratio and Length Difference, Char-Based Edit Distance, . . . - .
Word-Based Edit Distance) in SVM. We would like to thank the support of IASL, IIS, Academia Sinica, Taiwan.

Information Management, Tamkang Univers

The 11th NTCIR Conference, December 09-12, 2014, Tokyo, Japan



