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SAIQA-II: A Trainable Japanese QA System with SVM

YUTAKA SASAKI,* HIDEKI ISOZAKI,t JUN SUZUKI,T
KoJt Kokuryou,t? TsuToMU HIRAO,! HIDETO KAZAWAT
and EISAKU MAEDAt

This paper describes a Japanese Question-Answering (QA) System, SAIQA-IIL. These years,
researchers have been attracted to the study of developing Open-Domain QA systems that
find answers to a natural language question given by a user. Most of conventional QA systems
take an approach to manually constructing rules and evaluation functions to find answers to
a question. This paper regards the specifications of main components of a QA system, ques-
tion analysis and answer extraction, as 2-class classification problems. The question analysis
determines the question type of a given question and the answer extraction selects answer can-
didates that match the question types. To confirm the feasibility of our approach, SAIQA-II
was implemented using Support Vector Machines (SVMs). We conducted experiments on a
QA test collection with 2,000 question-answer pairs based on 5-fold cross validation. Experi-
mental results showed that the trained system achieved about 0.4 in MRR and about 55% in
TOPS5 accuracy.
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Fig.1 Block diagram of conventional QA systems.
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Table 2 Question types of 2,000 questions.
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Fig.3 Block diagram of trainable question analysis.
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Table 3 Evaluation results of outputs.
goodao 10 20 30 40 50 1050 oo TOPS(%) MRR
PERSON 129 48 24 11 6 218 323 67.5 0.511
ORGANIZATION 83 32 18 15 8 156 319 48.9 0.346
LOCATION 65 38 22 18 9 152 308 49.3 0.317
ARTIFACT 26 7 3 3 0 39 141 27.9 0.222
DATE 123 54 34 28 18 257 377 68.2 0.456
TIME 8 3 2 2 0 15 25 60.0 0.427
MONEY 13 8 0 23 50 46.0 0.353
PERCENT 13 4 0 20 38 52.6 0.417
[} 440 165 106 59 41 880 1,581 55.7 0.393
000 04 0000000
Table 4 Results of question analysis.
MRRIO Mean Reciprocal RankO0O 0000
ooooog ooo | ooo | 000 (%)
00000000 1000 5000000000 PERSON 307 233 950
0000000000000 0DOOO0OoDooOn ORGANIZATION 243 319 76.2
0000 n00000 1/n000000000 LOCATION 264 1 308 85.7
ARTIFACT 109 141 77.3
oooood DATE 370 377 98.1
000000000000 000D0000000O0 TIME 23 25 92.0
0000000000000 00000000000 MONEY 44 50 88.0
PERCENT 32 38 84.2
poobooooon 0o 1,392 | 1,581 88.0
00000 00000000 D00o0oooooo
0ooooooooo 0s ooooooo
0000 oooooooi1oooooooooo Table 5 Evaluation results of text retrieval.
dddoooooooooo ooooo ooo | ooo | 000 (%)
0000000 1000000000000000 PERSON 302 323 93.5
ORGANIZATION 305 319 95.6
00000000000 0OO0DODOO00O LOCATION 250 308 0.9
000000000 300000 3000000 ARTIFACT 129 141 92.1
000000001 0050000000TOP500 DATE 342 377 90.7
TIME 20 25 80.0
MRROODOOODOOOOODDODOODOOOOOOODOO MONEY 45 50 90.0
000 MRR=0.3930 TOP5=55.7%0 000000 PERCENT 30 38 78.9
0000000000000 ou 1,453 | 1,581 91.9
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Table 6 Evaluation results of answer candidate
extraction.

ooooo 000 | ooo | 000 (%)
PERSON 286 323 88.5
ORGANIZATION 222 319 69.6
LOCATION 194 308 63.0
ARTIFACT 54 141 38.6
DATE 327 377 86.7
TIME 19 25 76.0
MONEY 44 50 88.0
PERCENT 29 38 76.3
0o 1,175 | 1,581 74.3
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Table 7 Evaluation results on the QAC testset.

ooooo 000 | TOP5(%) | MRR
PERSON 44 56.8 | 0.444
ORGANIZATION 23 60.9 | 0.431
LOCATION 32 65.6 | 0.460
ARTIFACT 29 48.3 | 0.372
DATE 14 50.0 | 0.357
TIME 2 0 0
MONEY 3 33.3 | 0.333
PERCENT 4 0 0
oo 151 54.3 | 0.404
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