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Text Corpus-based Question Answering System
Han—joon Kim*’ Min_Kyoung Kim**, ]ae*young Chang***

Abstract

In developing question-answering (QA) systems, it is hard to analyze natural language questions
syntactically and semantically and to find exact answers to given query questions. In order to avoid
these difficulties, we propose a new style of question-answering system that automatically generate
natural language queries and can allow to search queries fit for given keywords. The key idea
behind generating natural queries is that after significant sentences within text documents are
applied to the named entity recognition technique, we can generate a natural query (interrogative
sentence) for each named entity (such as person, location, and time). The natural query is divided
into two types: simple type and sentence structure type. With the large database of question-answer
pairs, the system can easily obtain natural queries and their corresponding answers for given
keywords. The most important issue is how to generate meaningful queries which can present
unambiguous answers. To this end, we propose two principles to decide which declarative sentences
can be the sources of natural queries and a pattern-based method for generating meaningful queries
from the selected sentences.

Keywords: information retrieval, question answering systems, text corpus
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[Bl[4]e FEHAL As3ste] Aol Hofd = o AEEF 4
st gue AIEE = odE E9], “Who 9H 8-S AA%g. 1§ wet geol
is Canada’s prime minister?” 2t Z o3& uf, 2 & e EAUY EA FEQ FH 49
T Ay 4 Adol s £ U & EE FE3 o7 AaWEE ZSHA X~
ANsHA otk Ayt e Aol HigE 4 do] Z¥o] HE w@E ousiy, WA Ee
ALt ol AA £FE HFske glo] V& HAEZE odlelty, g FHAIHEE A
o] Alz"rt A3 Td HAITYHES AAAG BAA )& ot Adgd A A F
s 9= AATHBG], BFFETE EL Ao 5 Aot IRAOHEES HoFo Hu
e gig B4 2/ TAS Aol e = 9} AFolA AF7F AT SEAY EA
Ao AFE7F =4 B EAE FESIA S A Ao A siA SEEE 2A Y
ar ok Row AaHdE w3 (segment-matching) T
B =R odd EAE ZEHoz 3 oA ZALAME Faste] HjE £AE A3t
A & v AZL FEH9 AT HA~HS o §¥ G 2EE AR A AdEs. 7]E A
A oratch, Aok Al~dle Aoy I whAS 1] 28 §F¥2 F AR /T £ Ut sy
gl st dlolguo] o AFsEan Ho|E + Shallow 3], b2 b= Deep F3ol
S AR 719 HAS A $ 9l 9 o} Shallow 3 Al2=g2 7]9= 7|0 V&S
A A2 zdo] HoES A= ol &3t FHOEA, FoAX =T EFE
o} ‘ougl=’ s A S WHE A= v EE A @GAste, aE WA
o 7133 dEs ZFEARA Vs A83 TZ 2 719= &M ug £92 wre W
of, oldE BFHEAIE Hodtes Ado] HoE 21 o] tH[7][8]. Hldte] Deep 8 Alx=®l2 A
S A Aotk agla ‘e oS A el Ei= Al xstE EE disiA
A3t 8 274 FHElel ZAeoE A A IFHA QA Ao zAd A2, =EA 9n
S Algtstot A F2 59 7ES ol&sle dol, d, &F
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3ol o gk Bl <PERSON>,
<POSITION>, <LOCATION>, <TIME>,
<SORGANIZATION>, <MISCELLANY> ©]t}.

A =E 59, ofdle} & o] duta Ak

"Dr.Martin Luther King was assassinated on

April 4, 1968, in Memphis, Tennessee."

9 ol nRYANAA &S A g o
o e A%E e+ A

Dr.Martin Luther King : <PERSON>
April 4, 1968 : <TIME>

Memphis, Tennessee : <LOCATION>

TRFEARIA V&S AL A¥E Hu
DAL BEE o FALE K Este] Fo
= Ay 7g gt <PERSON >l = ‘Who',
<TIME>el=  ‘When!,  <POSITION>o| =
‘Where/What', <LOCATION>°=  ‘Where,
<MISCELLANY>l+= ‘What'e] o|#ALS 2 &
slo] AES AyAZG g 9o dolM o

2 4 Qx dolre b

M

When was Martin Luther King. assassinated?
Where was Martin Luther King assassinated?
Who is Martin Luther King?

g AR JIAARTE FHFlal Cof,
‘and, V(32 d2d 1HHEAE IFAES T
A stye] dige]l Jhssith dE o], %
"George Walker Bush is the forty-third and
current President of the United States of
America.”&  NERe| # &3} George Walker
Bush : <PERSON>, President <POSITION>,
United States of America : <LOCATION> B+ 2
s dA Fuh o7]A, President’et ‘United
States of America7} 9224 ‘of 2 AAFH
o] 9loJA ‘President of the United States of
America’ & I gHozZA AAT F Ak
T o2 d=2ZA, WA ‘German-Swiss poet,
novelist, and painter'?} < F3% svpe o
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"Martin Luther King was Kkilled in 1968.” ‘

9 Bl olal nHUARNAI LS [ e
obelst e g A% 4 9
‘ Martin Luther King : <PERSON>

in 1968 : <TIME>

o714 318 red FoE AL el
wel  Folo] & PEtE AHHANS, Martin
Luther King : <PERSON>Z #HYde HE
“Who was Kkilled in 1918?” ©] 7}s3}tt}. 8w+
of MEe 11 g@¥Y Ut T gol ofuA
o] A9 gle Aowolrt ol¢t W ‘en] 9]
= Ao Aot digel wig gt #
wek guzt GAYA, L FHY MGt AeH
Ql o] Hofof g,

2 AAAE HIELe FAs AFEAI AH
A= Ao Zo] ‘ou|glE’ doFo] FH
ojof gt} ‘ou|glE’ HAoFEe A" HFo
o ALEHAS W I ourt FAE "He
A - F B AE, AT FA 5 B9Ye
T4 ou|dith. $9] doAM <TIME>S &

“When was Dr. Martin Luther King killed?”
dAE GH (F, 1968)S =&3E gHdE 2
ool Hrh Aol ouAds AAsty] ¢s)

Aol AR e Aol o)A s

AgAA Rl B AT E o ge 7}
Ae Bl AU BAS A F M §
Fol origle’ AR A4 FA ok

Aojgel olmye B ,

Aol QAo Hi WARe 20 WA ©A

slof @} 97 WATe adne dev vy
D BAE NEor Folpsl q&id oy

AL EASA ghobof T,
@ FAE NFOR FolR EE ALYl 1
FRAZE DN o E3H ojok Bk,

<E 1> GAVEY FolFo] A

O_u

o] = |DrMartin Luther King was assassinated on
€ L |April 4, 1968, in Memphis, Tennessee.
TG Dr. Martin Luther King - <PERSON>
o 2 April 4, 1968 : <TIME>
| Memphis, Tennessee: <LOCATION>
i
A=A Ao =R

King,Jr. assassinated ?

When was Dr. Martln Luther April 4, 1968

Where was Dr. Mdrtm Luther
King,Jr. assassinated ?

Memphis, Tennessee

9 & BVSICS in 1921 for
hysics.

Albert Einstein received the Nobel Prize  in

his services to Theoretical

Albert Einstein - <PERSON>

received the Nobel Prize?

3-8 AL Nobel Prize :<PERSON>
o1l |in 1921 . <TIME>
Theoretical Physics = <MISCELLANY>
i
A5 Ao R
When did Albert Einstein in 1921

For what did Albert Einstein|hi

s services to Theoretical

received the Nobel Prize? hysics
Aol A Ad FAME adS THete
BAZGe el ZfFHAA 2 BAgS
TSl Be Ang muw F R £, 5
WAREG AR, PEREAG AFS A4
Qi el Beld BAE lEow A% B
o FolR, 95 REe A& HHIT
WAREY AR Fo 4L i 1
WAl el Merel EE nfWAE 72
7] dYste Aodws Yudth. Asidd EA
ste BE LA tiEA IAE LfEA
o fr¥o] MmE JEALE AMETOEAN, Hu A
shol EAstE ALFBEA AFETEe] 2o
A "o &, A ZF o s FHste B
TAMS A golle 1 £ BAHAE 239 4
ojftolojof gt} ®12 WAEEY HAfE S A
A & BHoFEth F oA Aol tig 29

= “For what did Albert

Nobel Prize?”o] th3sh ©H &

Al <MISCELLANY > o]
Physics’ oy} AlE3g &

services to Theoretical Physics'® Z3& 4
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FEAAY AR
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= JhsAol At dE E9, HAE “Hermann
Hesse received the Nobel Prize in literature in
1946.7¢] Fo]d uf, AsFo| EAgE IHH
Al ‘Nobel Prize’ ®FS o] &3te] ®EE i
“Who received the Nobel Prize?”= W3 &
HS AAE = gle Aol A Al&H
x5 BT &8 AYgE “Who received the
Nobel Prize in 1946?”& <n|7} Qth tf&
24, HAE “Einstein found the theory of
relativity in 1905.”0] o1& uf, ‘relativity 2=
HAMTHS ALE3te] A4 FeojiE “Who found
the theory of relativity?”& Z%3] on|7l
th o)A ¥ FALS] ofwof| uwpebx HeE el ofv|
dol AAEHoIA, AMeie AFHAY JFE
2AsheE AL ofHAN AFHoZ Yale]
7F 271 ol’de] HW Hejiel ofuAde] X
= Ao E YEgTh

33 A& HA

B oAl o] AogHe 9% AR
& FulalEr] wEel, AEA Aol gHA Y
oA ALEAZE AH AR AHEe aFEe
A
]

A AT F Qe AR

- dH7E 2 5 du (E2 Fx).

FAY Ao AA AMEAE &7l
E
g u R, At A= e dE&A4E Eol7] ¢

SAE A% AAE AR A g A4
ol EFHE Aol vitA
28l A gio] o]

BAE AL FA WSS AL 5 e A
a7t AFHES S oleh Bad A4
Eso] 2ol g AWe 4347 vg

<E 2> FEFAY AR YA

George Walker Bush is the forty-third and current
President of the United States of America.

m(g

George Walker Bush: <PERSON>
United States of America: <LOCATION>

rOoff]
>Ho| o

\

AEAS AoE Ll

Who is the forty-third and
current  President of the|George Walker Bush
United States of America ?

Park Ji-Sung is a professional. South Korean
1= |footballer who plays for the English football club
Manchester United in the Premier League.

dg

Park Ji-Sung: <PERSON>,

South Korean, English: <LOCATION>,
Manchester United, Premier League:
<MISCELLANY>

=l
o

2ok,
x>

i

A5 Ao B

Who is a professional South
Korean footballer who plays
for the English football club|Park Ji-Sung
Manchester  United in the
Premier League?
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Fsit (3218 #x). BAE Ao Ade dE HAAFoERTH
o HEHGEY): FolW BelA FA L F AF 4NE FIE JRE AYI DR
R, A&RE AL FEAA shalow W APe B AoEel g ofn g
parsing S =3 gt}
o IR A4 AW F3L WEARE 43 FE A Ao &
& T3 a9 4+ dlelguo] 2o mE] AAEo Q&
o AR A FAVEY AAET TRRA  QojBe sl 2B Ba FAT 5 i
3§ Ao AHIT 3218 FR). A4 QEHolAE RolETh Lo Hi v
o o <lEd: AdE deowe A9 A o} 7ol AlgA7E AAE AFEH o2 ¥t
o] Hl& HAEI &3 A HHE dHolH 3 AoFo] oEAMER TR e &
ol el A7k, Hev, o]& £a doleuolsel AgE Ao
o AR A AEA} dFE JAEE £F By oY g Aue 44 2 sl s
g Aows o, wd A Al A th ARE RS dete doRS 23d 5 Yu
HE RAE aho} Bk ke Aol EE AT USS
#Aetste] 7he e RE AowS RIS
4.2 ‘:‘“ °]E] E’—@_%] Question Answering System
Orbranrna SEARCH
e ke HH8 AR YL
M EPK) HEHE A2 DR HEPK) o P o— e—
sHEEHE \_K &M Z(FK) 1 When was OEAMA borm? August 4, 1961
g HEIME z Wirern did GRAMA, delirered the Senate in 2003
BN 2L e e e e
EHIHE Al degze g ile still an illinois stare legistaror
A2 E8 i
Wil
N e sSsomm S ey
(j_f—ﬂu 3) TEz 76 dojets 93k 1 Where was OBAMA elected 1o7 the US
ra Where was (IEAMA born? Homobulu
Hlo] g w.al
No Chuaresasom Amswees
AEAdE doEs Z8to] 2SS A b [ mm— DiEnEn s,
A7) 918 13} e Fuel volERAS RS
ZFA] Lol = A AR =N = A = o
RS e N E L DU LR R R EE R EE B
2 GAE, dEEA T AEE dolHHolx
#] A3l
oﬂ i ljr Question Answering System
FAHo T ‘9l Folx AR HolZe Yn — seancsn
A 9] UﬂE‘rHIOlEiﬂ EAHS EAUE, Y o omama
Gun), ‘BAFA BEA7Y9E S8 AAsT) Somicacs i e et i
BANE APe Al Fols: i zomn o —

aLfr
2 AR ReE AR Heolse IAMMEt
7EE

5
Ad=HE= F7] 9838 srh ‘AU a2 =

SR B BE dgoli, BAFA AHL =]
¢ URL(Uniform Resource Locator)F4x©]t}. ST Tl

A IR AEe w4 2ok flsE AT
e Auolth w3 AEAde Aoy AW
HolBe SHAEAZRE Ay JEPAME 2

SA4E Aoy, ww, g fu5e Ang o gwo] £3d B4
Age Ao ME ARLe AzswleA ol A

s mgwsolt AEWAE Aol o]

e AR AHS g8 AEE PR 2, dEm Aelwd aY wwWe v noze



24 AR gEe 44 % & JA=F sy
2 FHF F Ak ASAT} we el g
AAE ARE G342 wel: AP Bwe
Aejetel, vt dan gAH A N
A 4 vk 15 AAAR FHe AT
= YT AR B 9B BAY QNS
3G 9 solAe] Fag welFu

51 238&74

w Alzde F84E FHEy As At
A AL W= 9179 ool (Wikipedia) &A1 H
BE *}%S}AAE}. ol= f17l¥ etk 2o o
ol digk Aolet e W&ol WA T&
o] Slo] AFor HAogEE AAst=l A st
71 wZoltt. f17]F el A o] ¢ oA =N Y
22 Aleol 3 o]l HAME dHolHE

)

AA F@ A, 9713 tel #4 dolg
of A g3stel AT A

25
S FEd F ols mAHHAY
o 1 =

[s} gl
2 Ves A8t A3Z XML(eXtensible
Markup Language)iTAl 2 dojWlith E Ao
A= AFHARIA =24 Alias-iA}2]
‘LingPipe*& ©]&3t}h LingPipe =77} &

gote XMLEAE #alste] Ae8g A% 4
A3 Aoltlh, XMLEAME v XML 34
(Parsing) 2&% o]&stdrh. 28 Fo& d
olgfHlo] 25 F=3t7] $1% DBMSEA #AY
tlo]g Mol 2=l MySQL 5.0< AF&-3F3Ath

ko] 83 oMAS AT YA AFeE
Aolx, GE st TRAAY dolrel 4
2

A o2
oxl oX

* Alias—i.com AMOIAM JHgst HIAE el =30104,
AN Mels 4=8olJ| 918t APIE MBSt
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<# 3> YASHY 2E 44

a4 Sejong the Great was the fourth king of the Joseon
1 |Dynasty of Korea.
{
A=A Ao)E o

What Sejong the Great was|
the fourth king of the Joseon|Sejong the Great
Dynasty of Korea.

Rk

2

The Beatles were an English rock band, formed in

Liverpool in 1960
\

(M5 I/ AF Liverpool<LOCATION>, in 1960<TIME>

A543 AOE e

g

Where was formed The

Beatles formed? in Liverpool

X)/r?ggd? was The Beatles in 1960

Y& |Albert Einstein received the Nobel Prize in physics
3 |in 1921 for his services to Theoretical Physics.

\
(M&% 1482 Nobel Prize<MISCELLANY >,
Theoretical Physics<MISCELLANY>

AZ Y Aol & o

When did Albert Einstein .
received the Nobel Prize? in 1921

For what did Albert Einstein|his services to Theoretical

received the Nobel Prize? Physics
9 Carnegie Mellon Umvcr%lt% is a prcstl ious private
4‘— research university 1tt5 ur! ennsylvania,
founded by Andrew Carnegie in 19 O

\
(M&H 49 A}F Pittsburgh, Pennsylvania <LOCATION>,
Andrew Carnegie <PERSON>, in 1900<TIME>

AEE AT =ae]
Where is Carnegie Mellon| .
University? & Pittsburgh

By whom was Carnegie

Mellon University founded? Andrew Carnegie

When was Carnegie Mellon|.
University founded% in 1900

M

o
d5 Lincoln married Mary Todd , On November 4, 1842.

!
(M&EH 2FHAE Mary Todd <PERSON>,
November 4, 1842 <TIME>)

A58 A E R

‘Whom did Lincoln marry ? |Mary Todd

When did Lincoln marry? November 4, 1842
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=9 FeEe AAshe adddA dd WA Aojo] AAQHAT o] APE 2AR F2F
oA Aoyt Bad et St 4 AY AAES A4se 44¢ Fysed o
& BAolE 2@ Aowe] Aol /B AF o4 o 10%e] 2 FE Fetetn AEFo &4
ojuf, FH Fajol gl FALT O m=gle] B 3 WAL b 27) o)l Aol 9w
Aol gk EAo)7E EHEtA ARG EE Aol ol A3 Aow T
B EAo AAE B Aol sted + 9
t}. olo] &lFsE BANE  ‘marry, invent, 5.3 37}
create)” kil Folth. 39 &5 HE B R Ao SuhA| S o] &3 9]
marry EAHE ARES ERCA FAo AAE o] AlgA7} Ygevton st AJES A
dejste Aows AR A5 BAEH. a9 B 5= 9la, o2 9 AES AEAAE
A EAel AAE T F e AYgES A AN2ES Aorstg, B Aps s)Ee AL
szl sl = Breabs dR deshs 2l gA zElo) A AL ATE ol AW AolE
A otk s R o] W A Aol e Hezst gge Bg BAe oY
3 FAME EFE FFENA EWef upgpA F 9o =2 FHA 3 5 Qe wu ol A%
Mol & Aedste Ao¥e] Hed ek a8 g4y ARe st AT wHe A
A ke A7t EASG uEd FTol WL Ay AL & 9] G, /|E Ao oA
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