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Introduction |

e Goal

Investigation of the real-world complex
Question Answering (QA) technologies
using Japanese university entrance exams
and their English translation on the subject

of “World history”.
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Highlights

NTCIR e

* Multiple-choice and free-description type questions

 Many questions are not in a simple QA format, and
require an understanding of the surrounding context

 Some questions require inference.

e Evaluation of free-description, especially, essay
qguestions

e Construction of a hierarchy of question formats

e Comparison with high-school students from all over
Japan



VS University Entrance Exam s
Questions

* Multiple choice type questions
e The National Center Test for University Admissions (EN,JA)
e Benesse mock exams (JA)
e Yozemi mock exams (JA)

* Free description type questions

e Secondary exams from 5 Japanese universities (EN,JA)
* The University of Tokyo
* Kyoto University
* Hokkaido University
e Waseda University
e Chuo University

e Sundai mock exams (JA)
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Question XML Format =~

1R AEMNEOEREHEHE, B - 4R - B0 E BRI MDD A
b, KESEHALTERE, SEEHEBOBERIZI DN TRREROLEA~CEH
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<exam source="National Center For University Entrance Examination" subject="SekaishiB(main exam)"
year="2009">

Center-2009--Main-SekaishiB<br/>

<title>

20094 F AR R B B<br/><br/>

</ftitle>

<question id="Q1" minimal="no">

<label>[ 1]</label>

<instruction>

<br/><br/> NENBCERZEFBIX, BE- -2 -BUAOBSLBEICIIDOULNL, KEEBLTE
oo FEEFHDOERICONTHRR KD ILEA~CEFH, UTOML(BI1~9)(2BZ &, <br/> (B2
R 25)<br/>

</finstruction>

<data id="D0" type="text">

<label>A</label><br/> ;EDFEBEIL, ARDIIEADBRERLT, <uText
id="U1"><label>(1)</label>ERLLE, It - EMCHF THEDEIHBOEEE Tholz</uText>h¥,
<uText id="U2"><label>(2)</label>BR{</uText> 2> TE DRV FXEFOAMICE > T ozt R
TWa. ARPHOEREREL, FSICTOBEHOAMESAS. REBBTESLRGEERHLH
5, FEGBMHCEFAEN, REOBERNATHLIE, BN TEEEGYDVELEALBHER
REFER ST, BRPHNSEYITHTT, EHOSHROXERIHELALENLDR, <uText
id="U3"><label>(3)</label>IMZ DL ¢ THEITEDREE </uText>(ZE>TET O LA AL, KB
BHRSHNELERELTOMEEF DRI TH Tz, <br/><br/>

</data>

<question anscol="A1" answer_style="multipleChoice" answer_type="sentence" id="Q2"
knowledge_type="KS" minimal="yes">

<label>f#]1</label>

<instruction>

T #R8R<ref comment="" target="U1">(1)</ref>[CRAEL T, RIZZIFHAMIE, WThIERHSRKIC
ﬁ\IT’Cﬂ)géwéﬁ%T’%%D EFNTADOABCOVTHRA=XELTELLLDE, XOD~BDD55
Mio—DER,

</finstruction>

<ansColumn id="A1">1</ansColumn><br/>

<choices anscol="A1" comment="">

<choice ansnum="1">

<cNum>D</cNum> BB EEIL, BRERRTIXERTH A, </choice>

<choice ansnum="2">

<cNum>@</cNum> BEEEBIE, REEERRTLEFRTHB., </choice>

<choice ansnum="3">

<cNum>@)</cNum> RO ER AL, FiELFITNHHEE T oIz, </choice>

<choice ansnum="4">

<cNum>@</cNum> (L, TEDBEZOHCY TEIREX I LT, </choice><br/></choices>
</question> 5

<[exam>
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Question Types

Questions are classified into the following categories:
(A) Essay
(A1) Complex essay: more than 200 characters (JA), 100 words (EN)
(A2) Simple essay: less than 200 characters (JA), 100 words (EN)
(B) Term (NE)
(B1) Factoid
(B2) Slot-Filling
(C) True-or-False
(D) Unique
Including images, graphs, maps and/or tables

Chronological reordering
Others
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Combination patterns

Combination
pattern 3
QA Participants (Voting)
End-to-End Combination patternl
(with another QA)
Question ii:tlsc;; Answer j End-to-End
»| Format resuylfts H Generation QA run
Analysis +Selection ] results (FA)
(QA) c
/ Question / """"" :::_‘_‘:::::"rl ‘l‘:::::::::_' """
. IR run )
> IR results
(RS)

e .=~ Combination pattern 2

IR Participants (with another RS) ,



NTCTR Qudas
Tools

e Two Baseline Systems (Japanese and English)
e UIMA module-based end-to-end QA systems

 One Passage Retrieval Module
* to enhance the module-based collaboration.

* One Scorer and Format Checker for Center Test
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Resources

 Two Japanese high school textbooks
e Available in Japanese

e World History Ontology

e Available in Japanese

e A snapshot of Wikipedia

e Available in English and Japanese

e Participants are free to use any resources
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For English Subtask

* The same content questions as Japanese ones
e Translation from Japanese questions

e Length limitation of essay was divided into a half by
heuristics between Japanese characters and English
words

e Ex. 100 Japanese characters -> 50 English words
e Resources are different
* No high school textbooks

* No world history ontology
e Larger size of Wikipedia



VIR Gold standard creation
for free-description

 For Named Entity questions
e Several answers if there are different expressions

* For Essay questions

e Reference complex essays written by three human
experts

e Reference simple essays written by a human expert

* Nuggets extracted from references and assigned a
weight [0(1)-3], and voted by three human experts [1-9]
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Evaluation for free-description

 For Named Entity questions
e Exact match

* For Essay questions

e ROUGE-1 and -2 method
e Morphology without stemming (JA)
 Word without stemming (EN)

* Pyramid method
e Judgment by a human expert
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Schedule

e Phase 1 (EN & JA)
e Aug 25, 2015: Formal run Topics release
e Aug 25-31, 2015: Question Format Analysis
e Sep 1-7,2015: End-to-End QA and IR runs
e Sep 8-14, 2015: Combination runs

e Phase 2 (JA only)
e Oct 1, 2015: Formal run Topics release for Sundai (free-description)
e Oct 1-8, 2015: End-to-End QA for Sundai
e Oct 13, 2015: Formal run Topics release for Benesse (multiple-choice)
e Oct 13-20, 2015: End-to-End QA for Benesse

e Phase 3 (EN & JA)
e Dec 1, 2015: Formal run Topics release
e Dec1-7,2015: Question Format Analysis
e Dec 8-14, 2015: End-to-End QA and IR runs
e Dec 15-21, 2015: Combination runs

13
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Phase-1 submission

The number for free-

e 58 submissions from 9 teams

QA/Lab
T

description was small

EN JA

CT SE CT Benesse | Yozemi SE Sundai

(99) (03) (99) (14Nov) | (12,13a) (03) (13Nov)
CMUQA 3 : : - - - -
IMTKU 3 3 Combination i )
SOFT 5 ] : with IR results ] ] ]
Forst - - 2(4) 2(3) 2(3) 3 2
KitAli - - 2 2 2 - -
KSU : : 3 : : - -
NUL : : 3 : : : -
SLQAL : - 1 - - - :
SML : : 3 3 3 2 2

Bracketed numbers were the submission for combination runs
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""" Phase-1 multiple-choice

results

Best but
Including manual

tagging for NE

number of correct answers

Correct rates

total of inputted questions

Best among
fully automated
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" Phase-1 free-description s
results

Phase-1 results of free-description questions

0.9
0.8
EN | JA

0.7 |
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Best of essay Best of non-

04 guestions essay questions
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B ROUGE-1 scores for essay questions M Correct rates for non-essay questions
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Phase-2 submission

e Collaboration with Todai Robot Project

e Japanese subtask only

e 27 submissions from 5 teams

SML

JA
Benesse | Sundai
(15Jun) | (15Aug)
Forst 3 5
KitAi 2
KSU 3
NUL 3
6

QALab
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(human evaluation)
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o 3 L QLe -
hase-3 submission
e 63 submissions from 12 teams
EN JA
CT SE CT Benesse Yozemi SE Sundai
(11) (11) (11) (14Sep) | (13d,14a) (11) (13Aug)
CMUQA 3 - -
KUAS 3 - Both EN and JA
IMTKU 3(1) - 3
ISOFT ! Combination
WIP 3 with IR results
WUQA 1 -
Forst - 3 3 3 3 3
KitAi - 3 3 3
KSU - 3
NUL - 3
SLQAL - 1
SML - 3 1 3 3 3

. . . . 21
Bracketed numbers were the submission for combination runs
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Correct rates

results
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""" Phase-3 multiple-choice

—
Ol
.<_(
s
N4
+
-
N4
l_
2

€0 NYILIAI
20 NYILIAI
T0 NYILIAI
€0 1INS
20 1INS
TO 1INS
10 1VO1S
€0 1NN
20 1NN
10 1NN
€0 NS
20 NS
10 NS
€0 VM)
20 'V
10 IV
€0 3sJ404
20 1s404
T0 3slod
T o 70 VONM
20 dIMm

T0 dIM

€0 SvN

20 Svnl

10 SV

10 140SI

€0 MILIAI =
Z0 ML !
T0 NYILIAI

€0 YONWD

70 YOND

10 YONND
wc:wmmm

improved
!

Combination

JA

Best

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0



" Phase-3 free-description
results

Phase-3 results of free-description questions
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NTCIR
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Overview of essay results

ROUGE-1 scores of essay questions
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9% Overview of named entity e
results

Correct rates of named entity questions
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VIR Automatic vs. Human o
Evaluation

e ROUGE-1 method as automatic evaluation

A human expert evaluated outputs with top priority
e Giving a score [0-30]
e Judging whether nuggets are included

e Comparison among ROUGE-1, pyramid and human
scores
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Pyramid and ROUGE-1 scores

Correlation between pyramid and ROUGE-1 scores
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Pyramid and Human scores

Correlation between human and pyramid scores
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Human and ROUGE-1 scores

Correlation between human and ROUGE-1 scores

2 _
0 R? = 0.3908 ®

' Weak positive
0.3 )
correlation?

ROUGE-1 score

0 1 2 3 4 5 6 7
human score (max=30)

We need more
samples!
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Future research and subtasks for
essay questions (NTCIR-13)

* End-to-End task

e Extraction subtask

e Summarization subtask

e Evaluation method subtask

* QA Lab Breakout Session:
e June 9 (Th), 16:00-17:30
e Conference Room 1
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Thank you for your attention!



