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Outline

A IMTKU Question Answering System Architecture
A IMTKU System Description

A Performance

A Discussions

A Conclusions
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Motivation
Question Answering System

Who was the U.S. president in 20127

Barack Obama
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Highlights

A IMTKU (Information Management at TamKang University)
Question Answering System for World History Exams
at NTCIR-12 QA Lab2

A Phase-1

— 6 End-to-End QA runs results for English subtask
for National Center Test for University Admissions
and Secondary exams subtask.

A Phase-3

—7 End-to-End QA run results for English and
Japanese subtask for Nation Center Exams and
Secondary exams subtask.
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IMTKU System Architecture for NTCIR-12 QALab2
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System Description
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1 Question Analysis

Question(XML)
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JA & EN Translator

[ JAREN ]
.lapanese: Translator

English (provided by organizer):
OuyangXiuand Su Shi are writers representative o
the Tang period.

English (JA & EN Translator by Google Translate):
OuyangXiuand Su Shi Is a writer representative of
the Tang Dynasty.
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NER & POS tagger

[ Stanford ]
CoreNLP

Raw Data:
WangAnsh| who lived during the Song period, carried oL
reforms called the New Policiesifa).

POS tagger and NER:
Wang/PERSON/NNfshiPERSON/NNP ,/O/, who/O/WF

lived/O/VBD during/O/IN the/O/DT Song/O/NN
period/O/NN ,/O/, carried/O/\VBD out/O/RP
reforms/O/NNS called/O/VBD the/O/DT New/O/JJ
Policies/O/NNSLRE/O/-LRB xiVO/FW fa/O/FW -RRB
/O/-RRB./O/.
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Question Analysis Result

<KEY_TERM_SET LANGUAGE="EN">
<KEY_TERM RANK="1" SCORE#I{E*/KEY TERM>
<KEY _TERM RANK="2" SCORE="0Q5!2/KEY_ TERM>
<KEY TERM RANK="3" SCORE=!0@¥k</KEY_TERM>
<KEY _TERM RANK="4" SCORE="(8¥1e\</KEY TERM>
<KEY TERM RANK="5" SCORE=(EREY TERM>
<KEY TERM RANK="6" SCORE="CRBl2/KEY TERM>
<KEY_TERM RANK="7" SCORE=l'ffjrage/KEY_TERM>
<KEY _TERM RANK="8" SCORE="86%>/s/KEY_TERM>
<KEY _TERM RANK="9" SCORE=40.6tnt</KEY_ TERM>
<KEY TERM RANK="10" SCORE="t58%snizatior/KEY TERM>
<KEY_TERM RANK="11" SCORE=0/6')</KEY TERM>
<KEY_TERM RANK="12" SCORE="@#&tp</KEY TERM>
<KEY TERM RANK="13" SCORE=jovmmentfunded</KEY TERM>
<KEY TERM RANK="14" SCORE="0<5!%/KEY TERM>
<KEY TERM RANK="15" SCORE=!018%c</KEY_ TERM>
</KEY TERM_SET>
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Document Retrieval

Question Analysi
Result KML

~ N
N— B

Wikipedia

+

r . . . j
Wikipedia
Preprocessing

Lucene

Wikipedia
Knowledge B

—

(XML)

\\ IR run Result
(AML)
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Document Retrieval Result

<DOCUMENT_SET>
<DOCUMENT RANK="1" SCORE="0.4393864"
SOURCE_ID="https://en.wikipedia.org/wiki/Budeeture"
SOURCE_ID_TYPE="WE#&1>n the US&{ DOCUMENT>
<DOCUMENT RANK="2" SCORE="0.3515091"
SOURCE_ID="https://en.wikipedia.org/wikobert Smithsoh
SOURCE_ID_TYPE="WEBItal Jetty, Utah, USADOCUMENT>
<DOCUMENT RANK="3" SCORE="0.2636318"
SOURCE_ ID="https://en.wikipedia.org/wikilddhism_in_Chirfa
SOURCE_ID TYPE="WEBErg Yen also founded dharma centers in the
USA/DOCUMENT>
<DOCUMENT RANK="4" SCORE="0.2515581"
SOURCE_ ID="nttps://en.wikipedia.org/wikilfinese language
SOURCE_ID TYPE="WHEBIbers of firstanguage speakessDOCUMENT>
<DOCUMENT RANK="5" SCORE="0.2500338"
SOURCE_ ID="nttps://en.wikipedia.org/wikibucester, Massachusetts
SOURCE_ID _TYPE="WEBZ>ollowing schools are located within the Gloucester Pu
Schools Districs/ DOCUMENT
</DOCUMENT_ SET>
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3 Answer Extraction

Question Analysis DocumentRetrieval
Result KML) Result{(XMDL

[Trueor-FaIs%

————————————————

————————————————

————————————————

Answer Extraction
Result KML)
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Answer Extraction Result

<questionanscot"Al" target="time">
<keyList
<mainKeyImperial<mainKey
<mainKeyTang<iainKey
<mainKeySong<hainKey
<mainKeyonwards<mainKey
<mainKeyculture<imainKey
<viceKeysong<viceKey
<viceKeptang<wviceKey
</keyList
<sentenceL.ist
<sentenceB®uring this time, the Song court retreated south of the Yangtze River and established their {
at Lin‘an Although the Song Dynasty had lost control of the traditional birthplace of Chinese civilization alq
the Yellow River, the Song economy was not in ruins, as the Southern Song Empire contained 60 percen
China's population and a majority of the most productive agriculturaldf&sehtence>
<sentenceSouthern Tang was conquered in 976 by the Northern Song Dyfsemyence>
</sentenceList
<answerList
<A><answer>Ouyaniuand Su Shi are writers representative of the Tang period.</arsw&r
<B><answer>YaZhengings a calligrapher representative of the Song period.</answi>
<C<answer>Wand\nshj who lived during the Song period, carried out reforms called the New Pokaies
fa).</answep</C>
<D><answer>QirHuicame into conflict with the party in favor of war, concerning the relationship with th
Yuan.</answer</D>
</answerList

N~

L, C
DI
[

e

</question>
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Answer Generation

Question Document Answer
Analysis Retrieval Extraction
Result KML Result (XM Result (XM

\L

Combination and Matching Strategy

\

W,

[ Complex]
. Essay

1

Answer
(XMD

[ Simple
Essay |
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Answer Generation Result

<answematch_type="exact" order="1" choices=""format_string-
length_limit="-1">
<expression_set
<expression>
JessicdMotaung
</expression>
</expression_set
</answer>

NTCIRL2 Conference, JunelD, 2016, Tokyo, Japan
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Answer Validation

Answer Extraction Result
(XML)

[ Cosine Similarity J {I\/IachineLearning (SVN%)

Answer

(XMD)
 (XMD_
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Answer Validation Result

<combine>

<sentence>Ching the largest trading nation in the world and plays a vital role in
international trade, and has increasingly engaged in trade organizations and treaties in (e
years</sentence>

<answer>Song is to manage maritime trade, established a Maritime Affairs.</answer

<option>1</option>

<dict>0.17712297710801dict>
</combine>
<combine>

<sentence>China is the largest trading nation in the world and plays a vital role in
international trade, and has increasingly engaged in trade organizations and treaties in (e
years</sentence>

<answer>In the Middle Ages of the Champagne region, lacgée regular city is
opened.</answer>

<option>2</option>

<dict>0.180775381515547dict>

</combine>
<combine>
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IMTKU Phase-1 Official Runs

Center1999-Main- Center1999-Main- Center1999-Main-
WorldHistoryB_IMTKU_EN_QA WorldHistoryB_IMTKU WorldHistoryB_IMTKU _
01 _EN RS 01 EN_FA 01
Center1999-Main- Center1999-Main- Center1999-Main-
WorldHistoryB IMTKU_EN_QA WorldHistoryB IMTKU WorldHistoryB IMTKU _
. 02 _EN RS 02 EN_FA 02
National Center - —
Test Center1999-Main- Center1999-Main- Center1999-Main-
WorldHistoryB IMTKU_EN_QA WorldHistoryB IMTKU WorldHistoryB IMTKU _
03 _EN_RS 03 EN_FA 03

guestion_format_type_ set def

answer_type set_def

D792W10_IMTKU EN_QA_01 D/792W10_IMTKU_ENMN D792W10_IMTKU_EN_

RS 01 A 01
Second Stage D792W10 IMTKU_EM D792W10_IMTKU_EN
Examination R e RS 02 A 02
D792W10 IMTKU_EM D792W10 IMTKU_EN
D792W10_IMTKU_EN_QA 03 RS 03 A 03

NTCIRL2 Conference, JunelID, 2016, Tokyo, Japan 24



IMTKU at NTCIR-12 QA-Lab2
Phase-1 Performance

m Correct rate Total score Average score

I 0.293 0.756
R 0.244 27 0.659
R 0.000 0 0.000

IMTKU at result of multiple choice questions

m ROUGE-1 score ROUGE-2 score

0.032 0.005

— o 0.008 0.000
R 0 0.032 0.005

IMTKU at result of free description questions
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IMTKU at NTCIR-12 QA-Lab2
Phase-1 Performance

on_comees_ncomea pwswerio oo scone_
1 12/41

El w0 21 10 10/41 27

El o 0 41 0/41 0

Correct, Incorrect, Unanswered and score of IMTKU National Center Test 3 runs

RUN| CORRECT | INCORRECT | UNANSWERED | WITHHOLDING |SCORE
0 8 22 1 0
El o 8 22 1 0
El o 8 22 1 0

Correct, Incorrect, Unanswered and score of IMTKU Second-stage Examination 3 runs

NTCIRL2 Conference, JunelID, 2016, Tokyo, Japan 26



IMTKU Phase-3 Official Runs

Center201--Main- Center2011-Main- Center2011-Main-
: WorldHistoryB_IMTKU_EN WorldHistoryB_IMTKU_ENM
WorldHistoryB_IMTKU_EN_QA 01 RS 01 FA 01
) Center2011-Main- Center2011-Main-
Center2011--Main- ) X
. WorldHistoryB_IMTKU_EN WorldHistoryB_IMTKU_ENM
WorldHistoryB_IMTKU_EN_QA 02 RS 02 FA 02
) Center2011-Main- Center2011-Main-
Center2011--Main- . )
: WorldHistoryB_IMTKU_EN WorldHistoryB_IMTKU_ENM
e WorldHistoryB_IMTKU_EN_QA 03 RS 03 "FA 03
Center Test Center2011--Main- Center2011-Main- Center2011-Main-
: WorldHistoryB_IMTKU_JA _WorldHistoryB_IMTKU JP
WorldHistoryB_ IMTKU_JA QA 01 RS 01 FA 01
) Center2011-Main- Center2011-Main-
Center2011--Main- ) X
: WorldHistoryB_IMTKU_JA WorldHistoryB_IMTKU_JP
WorldHistoryB_IMTKU _JA QA 02 RS 02 FA 02
) Center2011-Main- Center2011-Main-
Center2011--Main- ) )
WorldHistoryB_IMTKU_JA_QA_03 WorIdHlst%r%/BaéMTKU_JA_ WorIdHlsthIBo_glMTKU_JP.
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IMTKU Phase-3 Official Runs

IMTKU Official Runs IR run results(RS)

M792W10_IMTKU_EN_RS 01

Second Stage

L M792W10_IMTKU_EN_RS_02
Examination - - - =

M792W10_IMTKU_EN_RS_03

M792W10_IMTKU_JP_RS O0:
M792W10_IMTKU_JP_RS O
M792W10_IMTKU_JP_RS O

National Center Test

Center2011-Main-WorldHistoryB_KitAi IMTKU _EN_FA

NTCIRL2 Conference, JunelID, 2016, Tokyo, Japan 28



IMTKU at NTCIR-12 QA-Lab2
Phase-3 Performance

m Lang. | Correct rate | Total score | Average score

RUNO1 0.194 0.556
EN 0.194 20 0.556
EN 0.139 14 0.389
JA 0.222 24 0.667
JA 0.083 38 0.222
JA 0.222 24 0.667

IMTKU at result of multiple choice questions in Phase-3

NTCIRL2 Conference, JunelID, 2016, Tokyo, Japan 29



IMTKU at NTCIR-12 QA-Lab2
Phase-3 Performance

o come |ncoweer Lo

Correct, Incorrect and score of IMTKU National Center Test English 3 run

WA T CORRECT | INCORRECT | SCORE
— oz 33 s
o [ 28 21

Correct, Incorrect and score of IMTKU National Center Test Japanese 3 runs
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IMTKU at NTCIR-12 QA-Lab2
Phase-3 Performance

IMTKU at result of multiple choice questions for combination run in Phase-3

CORRECT INCORRECT SCORE

Correct, Incorrect and score of IMTKU with KitAi National
Center Test English Combination run

NTCIRL2 Conference, JunelID, 2016, Tokyo, Japan 31



Discussions
A Systematic Error of XML outp@iTku FA run03 on Phagp

A Limitationsof the IMTKU System

o(symbol-symbol-symbol):

(1) a -b £4a -c @b -a Wb -c -a
symbol-symbol:

DA) a@A) bE)B) a@)(B) b
(symbol-TF)*2

(1)a- Correctb Correct(2)a- Correctb Incorrect
(3)a- Incorrectly Correct(4)a- Incorrectb Incorrect

(symbol-term_other)*2:

(1) (A} HuguangB) Gongsudguild)

(2)(A) Huguang@B) Zujie(concession)
(3)(A) Suhu(Jiangzh®B) Gongsudguild)
(4)(A) Suhu(Jiangzh®B) Zujie(concession
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Conclusions

A IMTKU Question Answering System for
World History Exams at NTCIR-12 QA Lab2

A Phase-1

I 6 End-to-End QA runs results for English subtask
for National Center Test for University Admissions
and Secondary exams subtask.

A Phase-3

I 7 End-to-End QA run results for English and
Japanese subtask for Nation Center Exams and
Secondary exams subtask.

A IMTKU with KitAi for National Center Test English

Combination run
NTCIRL2 Conference, JunelD, 2016, Tokyo, Japan 33
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