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Our Challenge

 National Center Test
— Multiple-choice type questions

* Second-stage Examinations «—— today’s presentation
— Short-essay type questions
— Long-essay type questions
— Factoid type questions
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World History Short Essay

Example Reference

FNARANIO—TEFIZE>TEDLOZRFEBEINT=D, TDE | Tokyo University
T DRAHENFEDIEH(reason) TN IEA S, 60F LN TERBAL | 2013-2-(1)b
LY,
BAMNSEDRIEAICHT T, ANEZEARTEDBEBZRMNEDEKS | Tokyo University
[ZZE{E(change)LT=M DT, BEBERIZEBLAEMNDS, 120 | 2011-2-2)
FLINTERBALGS0N.

FUST ANEIUERIZIE—DDRETHDEVSHBDERHEE | Tokyo University
X AT-FEFRZ, 60FLINTHRBALGZILY, 2009-2-(1)b

AVRBREADARS—LDEEITBEETS DFEMNSHEST | Tokyo University
Lz D55, A /NLIEEEIL—MNILDEBBFEO 10T | 2006-2-(1)
KMol i aTF 12T TH EE (process)z, BURRIEITEEX
{ERIRIE DM AIZSANEHAH120F LN TERBALA LY,

R RD R IATE (process)%, 60F AN TERBALAGSLY, Tokyo University
2009-2-(1)b
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World History Short Essay

Example Reference

FNARANIO—TEFIZE>TEDLOZRFEBEINT=D, TDE | Tokyo University
T DAAEANFEDIEH(reason)| 2N G D, 60FLLNTERBAL |2013-2-(1)b
LY,
BAMNSEDRIEAICHT T, ANEZEARTEDBEBZRMNEDEKS | Tokyo University
[ZZE{t(change)LT=MNZDWT, BEBFKIZEBLALD, 120 |2011-2-(2)
FLLNTERALGS0N.
XY T ANEIXEBIZIE—DDRIETHHELSEBDERHE | Tokyo University
XAT-FHERZ, 60FLATHIALGSILY, 2009-2-(1)b

AVRBEKREADARS—LDEEILEBEER A DFFERMNSHEIT | Tokyo University
LTzo TD5B, hA/N\ILIEZEBIL—MZ LD EZBEIRO 10t | 2006-2-(1)
Ao 16tHAZETF(ZH T TDH EE(deployment)Z, EARIEITE
EXAEBIRIE D WA 125 N7 H 5120F LLATERBALLZ S,
R ZAD R IEFE (process)Zx, 60F LR TERBALZZZLY, Tokyo University
2009-2-(1)b
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Approach

 We developed a system that
— Generates an answer by extracting sentences
— Searches based on the surface similarity
— Compresses to fit within the character limit

Question

FYURAMIFO—TEFICE>TEDLSIZAEBINT=D, TDEFD
ZRENEDERAIZANIEAS, 60FLLANTERBALAZSLY,

Output
D Search HELYHEENGFEREE Z DIV -oT-
> AVABUTARAFEIEIBESS/MFIZLELT
) AT AR LT=,
Textbooks ~ 20,000 sentences




System

Q

Extract keywords

Compression

|

Character limit

>

Genaration

—

Buddha =—

—

\_

Textbooks
>  Search D
b
‘l’ World History Ontology[1]
Temporal
Relation S
Labeling
v

Shakya
Gotama Siddhattaha
Gautama Siddartha

Buddha:563 BC - 483 BC

~

J

[1]Kawazoe, A. et.al. (2014). “World History Ontology for Reasoning Truth/Falsehood of
Sentences: Event Classification to Fill in the Gaps between Knowledge Resources and

Natural Language Texts,” Lecture Notes in Computer Science 8417, pp.42-50
2016 NTCIR12 Conference
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Seaching based on Surface Similarity[2]

Question Tokyo university 2013-2-(1)-(b)

FIRAMIIA—TEFIZE>TEDIIIZAREINT=H,
ZTOEFDRAENZEDERICANLGAS, 60FTinBALLSLY,

V

Match?

Extract nouns

Sentence in textbooks T Extract nouns

BEIYLEERNEBEEEZDIZWES-OV R T4 XRAEIE
313FEIS/MBITE O THFYRMENZEL-,

[2] Shohei Hattori and Satoshi Sato.
“Surface-similarity based textual entailment recognition for japanese text.”
JSAl Journal,, 2014, vol.29-4, pp416-426
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Seaching based on Surface Similarity[2]

Question Tokyo university 2013-2-(1)-(b)

FAFHIEO—TEFIZE>TED IR ESNT=h,
ZTOEFTDARENTDERIZANLGAS, 60FTinBALZSLY,

V

Match?

Extract nouns

Sentence in textbooks 0 Extract nouns

HEXYHZEZNEELEEZBIZWES-O00 A8 T4 XAFEIE
3I3FEST/ETIZE O TH YA ENELT=,

[2] Shohei Hattori and Satoshi Sato.
“Surface-similarity based textual entailment recognition for japanese text.”
JSAl Journal,, 2014, vol.29-4, pp416-426

16/06/08 2016 NTCIR12 Conference 8



Seaching based on Surface Similarity[2]

>N {min(f(e, 1), f(2.q)) - a(@) + 0.3 ¢}

score =
Z:z:ENl f(xa q)
t : textbook
g: question
(1 if = € Headword of the glossary
0.7 elseif x € Named entities
a(x) =X

0.5 elseif = € Wikipedia page title

. 0.1 otherwise.

[2] Shohei Hattori and Satoshi Sato.
“Surface-similarity based textual entailment recognition for japanese text.”

JSAl Journal,, 2014, vol.29-4, pp416-426
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Temporal Relation Labeling

Question
SHEZIZHITEIVIEDRBIHEZDEICDONT, 60FUHNTHRBALLZSILY,
(5t century) (Huns)

Sentence in textbooks

EERAZEIT WVET7YTAIDRREE I A HREERTHEFIELIVER

—

R  (Attila) . (Huns)
TIF7—ILANT LA —JLEEGEIZRIREN TLI> 1=,
(Avars) (Bulgars)
temporal information in the question ‘
5t century 401 - 500
Huns 301 - 701 Compare at least
temporal information in a sentence - one common
Attila 406 - 453 temporal information
Huns 301-7/01

* C(Classify textbook senteces into three types,
Match, Unknown, or Mismatch
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Necessity of Compression

Question Keio 2015 I 3(3)

1884FE M 1885F [T TRMESNTI=-RNILY U SEZT I,
IR TH =TI HDIEEMIENIEINT-.
CHDEETEDOHLNETIVHDOHE|-HER LI

B9 HRAZDUNT, 30F IR TERBALA SO,

Output a sentence in textbooks average 54 charact

ers

NILX—DaAVTXEEDHSH>TRAMYDE RTILYDIRIET,
1884FIZFHINTI=RNIL) U EEZETIE, 7IOUVAKEEZDEITS
FTTCORA(EITHDENLEER) NRESN,
IZEEEEFENNDNAREIBES.

99 characters score=1.18

0
I-II.:

2 ODIH (j:-_?f’Lé‘w&')'d‘/ﬁ 1.L\$k%7b\i 7=

29 characters score=0.13
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Compression
When the score < threshold
—> recalculate the score for each segment

separated by commas

NILX—DaAIXEREDHHO>TRMYDE AT ILYDIRIET,
1884F ZRAMNTF=NIL) U £=5 ’Clir JVHhKEZHENIT S
+THEE| (& =-tm®ﬁ;ff&£ﬁ)h\,9&méh|

REBRENADREIRFED

Output l calculate the score again

ERD BTG EHE) A

L1l

T2V REZDEITHLTORE|(E
iR TE
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Generation

sentencel labels
Mismatch score 0.3 | and
sentence2 scores
Match score 0.6 E>

sentence3

Match score 0.8
sentence4
Unknown score 0.7

16/06/08

sentence3
Match score 0.8
sentence2
Match score 0.6

sentenced4
Unknown score 0.7
sentencel
Mismatch score 0.3

2016 NTCIR12 Conference
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limit

-

Essay
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Long essay
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World History Long Essay

7ML ISHEIICNFTTOERI—AV/N-TBFOT-HF7 T TIE, B | phase?
ESNT-MABIEBLEBNLTEREZESL, TN ETIWELGLSEBE-EBEEICHE
DKEENGAFZZEDODERMNEILL, {MBOBA - XEmTHLM
&ENZBot=, TSRO INENKRE TIREL-A AT UFE, FEMN
FOHRBTHD, LHL, 1ISHILICAZEFNEFNDOHIBIZH ITE1EE
DEENSEEMNZEICEANELDEELIZ, HAIWIERAEHEX
Z5BRICxinT 2R BEEENT-, ZLT, 18HEEKRICIIERAHIZF
HESELIFHLR o= UEDBRZHEFEZ, 17HIEAL18HEIKRE
TOHEI—OAOWN-BFOT7-RBHT7OTICE T2 EMERAHHI DEEIC
DLW, #iCEDBRE-EBEHE LY, A FICEZEXRIIL-RH
DRENZHEBEL DD, BB LAEILY, BRZIX, 6003 F LI TERARL,
T RODIDDEE—EIZAWNT, FOEAICTHREFLEESLY,

Sundai Exam
2015-Aug 1

BEEA: Dz AN I7IUTEN, Do<v—, ) L=V E BEREE, F
NyMAZ, oD ESELE, BESREDEL, SEGFRAT, Avh
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Factoid

16



Factoid-type Questions

Question Sundai Exam [Hi1
HEFHEEFGLIZTIIVADI TN EEDRZRIZEE LR,
y
Category
Prediction

l Searching based on surface similarity

Glossary categorized

a2 Y
17905 A 518325 |
ISURDIT S TRz Extraction entry name Output
D

18224, OEYF=Ab—2D . -
RN S 45 S F 0 ViR )A Y

ﬁfl:l:ub' EZIjJ sz,
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Category Prediction

FEDE-ZEZ2NA o EIZFESER, COEEDEIC
NETHARAIYZED o) — @4/%('4:3(:

wIELTESZREL-RTE TEsLY.
2 ?

E5F FETIRNEE
FB{E. 671FLINZEH FEL, = FDAF-EBDIRITRE.
FBERTA U RANTE, 4%, A FDLDIERHELT
F—57 —ERTEY, D ety POV i i -Ti5 Tl Yo Y (W
695F IZIRELT=. AR -EER-ILAHEHRED
kiTEEIFmBHFIRNEELIE FERHEIND.

J'Fﬁ' E3 B ==l
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Category Prediction

FEDE-ZEZ2NA o EIZFESER, COEEDEIC
NETHARAIYZED o) — rb»r/v)vﬂF |2
wIELTCETERELIZRTE A AN

o
Person Book O Book
% T—‘Fzﬁ'ﬁ'kﬁ'mlf yr
FE{E. 671FLINZEHFL, ZFDAF-FBDIRITR.
FBERTA U EANTE, 4. A FEDLDIFEFRELT
FT—35 5 —BRTEY, Dl ) =4 Dw TR SN,
695 [ZIREIL 1=, AR -FEEE - LABEHRED
kiTEHRIEBFIRNEEIZE EERHLEIND.
'J'Fﬁ' EEHD
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Category Prediction

* C(lassifies the question into the 21 types

MEXFHFRRE LTIV ADIDTNFEDRAFIFE LS.
(Scholar) W

category : Person
Dictionary-based: 1036 noun-category associations

extracted from wikipedia pages for world-history terms.
r5rz25xz (Eratosthenes)

evt A1 (h TSARALA 14698

A (WESF AR 1275 ] (EoaTtoobevnc, Eratosthenes, #2iTHl
Zﬁ M,,( ST <12 | 275% - RRH194E) B AL=XARROTY
i (Eratosthenes) g.zm | FRTERULERU Vv AOREElcBD. TLIY

(Person) v NV 7HEEZ ST (Scholar)|L\t’f7f‘/0>
FEREHDc. FRITEF. FEIBHAL =

world history ontology (Director) wikipedia page
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Result of Sundai mock test

Phasel No. Point Phase?2 No. Point
Long 1 4/28 Long 1 3/26
essay essay

1a 0/6 1a 3/6

1b 1/5 1b 0/4

Short 74 0/3 Short 5 1/4
essay essay

2b 0/4 3a 0/4

3 0/4 3b 0/4

Factoid 1-10 2/10 Factoid 1-10 8/10
total 7/60 total 15/60

16/06/08
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Issue : mismatch of nouns
by the difference of abstraction levels

Question Sundai Exam 3(a)

RAICHBITHE T DREEZELCETDEXEZICDONT
FEREXFHLAEMND, 60FLLATERBALGSELY,

Output of our system Point 0/4

ITNETCOEELRZHEFTHo-O—TFEROGHUEMN
BRIELT=1=8, BEFZaIaMmmL, Zihd=ERLT=.

the most appropriate sentence in textbooks

Bl (X FETFTITRERICGEY, 7(EAN) B (FIER)GE
DEFMEEBIFEN, E-F- K- FEEZROIREANDNEELT=,

Question(abstract description) textbooks(concrete description)
#h 7t > fE-THIE
(city)
EEIEEY > 17 -1
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Issue: necessity of combination of
several relevant sentences

Question

TTFR)T7EEUNTZOT7)DBERIZAAET HILEARIL, ..
EREMETISTOREBALEDEHYIZDOINTIOFETEHRBALLZZLY,

Output of our system Point 1/6

AQLIEMLLHAFREL-DT, BI8HLF [EDNLF) L7 NFKRR RS
ERFBICRYLEL, thhBEEBDORFESHICIERTMZRZFZLIA,
NPFEZEDZEFRESEHEITEoT,

get 1 score by this description only

relevant sentences

T4 7 TIILOHTEENGEESIN, TV TALENIZELSZ 82T,
RIADETIIHKEZEETHETHSOMNRETHLI-H, EEDH@WA
THRSENELGSE, ERLGFERIIREZEDTSHTES LD ST,
NIZKYEONLZSHSMLTEERYE (D750 R) HATH YEE S
EEBEN, BEEZFRAITHIEERICIHAD>TERDEAELEST-,
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Issue: necessity of combination of

several relevant sentences

AOHEMLEARZEL-D T, BIsHIZF XM oFX) 7 ANITKIRE
HIEEFHIZERYREL, hhEEERDAFESHIZERTZERLI-A,
NIXEBEZRHZTERIESETHEITEoT=,

)T 47 TIELHTEELEHESN, XU T ALEZNIZHLIZEIZH ST,
RIZADETIIREZXZEETHETSADONRBTH-=H, EEDEH A
THB/NEGDE, EBRLTTERIIKEZE>TSHTESLSIZH ST,
NIZKYESNZHS ML TEERK (D750 R) A THESEEK S
EEEN, BEZFRAITLIERICIHHOOD>TERKROE HELoT-,

Extract only
@ the required parts (blue parts)

4 )

better essay
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Summary

 Developed a world history Second-stage exam

automatic answering system.

— Answer generation by extractive summary using surface
similarity.

— Introduced restriction by temporal relation and
compression.

— Made synonyms and time information dictionaries.

* |ssues in short—essay answering system

— the mismatch of nouns by the difference of abstraction
levels.

— necessity of combination of several relevant sentences.
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