IEIRNIBFLH/UEE F—2~—2 Vol.10 No.3 45-57 (Oct. 2017)

n||||

K AR I IR X %
FEIE A Z 5 U 72 B RS Tk

B b ORAS 2P iR e

ZfTH 201753R9A, %#%H 2017F7R7H

BE . LE, V00 OLMREREREM/THAT L LT, MRS % Lo BEISHMTER S h
TWwh, LaL, ZNHoHHME, KFARZIILOETLHEICA L 22 CHEMEZ GRS LT, 3
IRTIETFFICHIETE TS LT nin, 728 21X, KRFEARL EICBIA2CETOZEWE S O HEE
BT AL ) LSO RIRE I LT, ERTHETIE, FIGEIHEEZERB L2 WRER—=ZADT7 727 M K
RUREHAM BV HEN T WL 720, +HREEREELNTOWARY, RFETHE, REARTRRBO IR
TREORBEEL SR L L, BIEEZEE L ARSI RET 5. BARIICIE, MIESCRATR IR
DG OFBHGED SIREN 7T 2 E L, BEEMILICFAT 2 & L 01, MEEMREmEEIC, »
%jUt@—ﬁﬁ%%ﬂ$%®%&ﬁﬁﬁE%mwt%ﬁ%ﬁkﬁé’tf%%@ﬁ%%ﬁ?%.%~
JRE A T T ST AR, EIEEERE Lo MEBRICL AHETNEFVEZEAT L, EBHTIE
T, HETPWEFIVORBEZ LTS, T2, N—=2A5 (4 VFELIREFEL KL, k%%&%%
MLBRICHLN) ANAE 2 & T, EERIZEDL ) BB D L0 EW L0 5.

F-—7—F: 777 M NEVERIDE, ABHE, KFEAKRME, S#EH, B

Automatic Answering Method Considering Word Order for
Slot Filling Question of University Entrance Examinations

Ryo Tacamrib @) Tasuku KiMurRAZP)  HIsAsHT MIYAMORIZ©)

Received: March 9, 2017, Accepted: July 7, 2017

Abstract: Recently, automatic answering technologies such as question answering have attracted attention
as a technology to satisfy various information requests from users. However, it is difficult to say that these
technologies can adequately respond to the diverse and complicated questions in realistic situations includ-
ing university entrance examinations. For example, conventional methods can not provide correct answers
sufficiently for the slot filling questions in the university entrance examinations, because retrieval-based
factoid-type answering technologies are mainly used, which do not consider word order. In this paper, we
propose an automatic answering method considering word order for the slot filling questions in the university
entrance examination world history problems. In particular, when in analyzing the question sentence, the
answer category is estimated from the surrounding words of the filling slot and used for extracting the answer
candidates, and these candidates are evaluated by introducing the indicator using the consistency with the
category, and the occurrence situation of the surrounding words. Especially, we introduce a word prediction
model by distributed expression considering word order in estimating the answer category. In the experi-
ment, we first compare the accuracy of the word prediction models. In addition, we compare the proposed
method with the baseline method and clarify what kind of change is observed in the correct answer rate by
incorporating proposed method.

Keywords: factoid question answering, automatic answering, university entrance examination, distributed
representation, word order
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Fig. 1 Example of factoid-type question in university entrance
examination (World history, Faculty of Letters, Chuo
University, 2015).
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Fig. 2 Basic processing steps of factoid QA system.
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Fig. 3 Example of descriptive slot filling question in university
entrance examination world history problem (World
history, Faculty of Letters, Chuo University, 2014).
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Fig. 4 Example of query q for document retrieval.
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Fig. 5 Two learning models used to acquire distributed repre-

sentation of words.
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Fig. 6 Prediction of answer category.
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by experiment.

EFNE | FEEFV | Y4 P A X (v)
CBOW-3 CBOW 3
CBOW-4 CBOW 4
CBOW-5 CBOW 5
CBOW-6 CBOW 6
CBOW-7 CBOW 7

WO-3 WO 3
WO-4 WO 4
WO-5 WO 5
WO-6 WO 6
WO-7 WO 7
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Fig. 7 Accuracy (MAP) of category prediction by each condition.
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Table 6 Breakdown of answer results by difference in answering methods (Correct or

incorrect number of questions/total number of questions in parentheses).

JLER 1% B

Jiik: HH [] ERliAE A AT

JiEE1 | 024 (13/54) | 0.19 (10/54) | 0.41 (22/54) | 0.17  (9/54)

Jid2 | 019 (10/54) | 0.17  (9/54) | 0.48 (26/54) | 0.17  (9/54)

Jik3 | 022 (12/54) | 032 (17/54) | 0.28  (15/54) | 0.19  (10/54)

Jiik4 | 019 (10/54) | 0.24 (13/54) | 0.39 (21/54) | 0.19  (10/54)
® 7 HFREOMMARDENI L B HERROMR

(1 v T PEEZ S R/ 4= EE)

Table 7 Breakdown of answer results by usage of each scoring method (Correct or

incorrect number of questions/total number of questions in parentheses).

TR ERRHIEE Y 2 — Lo R mE
N H HES BHEAFAT. BREAAE
Jiii 3 (HhuE) 0.22 (12/54) | 0.32 (17/54) | 0.28 (15/54) | 0.19  (10/54)
HTFIUR—BHEICL B8IE 2 B4 | 019 (10/54) | 0.37 (20/54) | 0.26 (14/54) | 0.19  (10/54)
BH—BHIE I &L BHRIZ % RA) 0.04  (2/54) | 0.44 (24/54) | 0.33 (18/54) | 0.19  (10/54)
FIRESCIEREHHBEEEHITE (C L BH84Z 21591 | 0.19  (10/54) | 0.33  (18/54) | 0.30 (16/54) | 0.19  (10/54)
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Table 8 Comparison of correct answers with conventional

methods (Correct or incorrect number of questions/

total number of questions in parentheses).

ERES B
REFLE (Fik1) 0.28  (15/54)
REFE hik2) 0.22  (12/54)
PRFE Ok 3) 0.28 (15/54)
REFE Ok 4) 0.20  (11/54)

Takada 5 [4] DT | 0.00  (0/54)
Sakamoto 5 [5] FE | 0.26  (14/54)
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DR B RO RN 2 L Wiz 23Ty v 7
fREEZHLY) A7z,
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