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Abstract In this paper. I describe a knowledge-based question-answering system and
significance of the system with a view to constructing a fact database. The
knowledge-based system takes advantage of existing NLP-resources such as conceptual
structures of ontologies along with morphological, syntactic and semantic analysis. The
use of conceptual structures allows us to select right answers through inferences
basically made by expansions of concepts. However, the work of constructing factual
knowledge requires a great amount of acquisition time in large-scale applications because
of the nature of human interference. This is why the procedure of acquiring factual
knowledge cannot be fully automated. Apart from efficiency considerations, the
knowledge-based system deserves serious consideration. I point out benefits of the system
and describe the whole procedure of building the system in terms of a fact database.
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(Computing Research Laboratory)el €+& 7[|Hlo& 3z
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¥ (knowledge representation)ol] 7)23 }ef3t 2%
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= gleb (2] 1™ /MEFEY AA71%E (knowledge
base)E AF o]43l= & AlxwlEo] A 1AM
o, ARAY Z3 fBste] gol TS k. (3)

g el do ke A oo ARE &4
A & 5 e 71EHE AFska et ol Ave
A7 2T T dieleulo]x F&e L3 Ao
H7)% &gt 1 AR 7pRE R 48 Ahgelr] o
Foll o2 dejeidojA3}3lr])= oige). o]/ A8
A e ARE =&y dHY Jdz S
4287t 9ledl, 2EEAE vlg R 3= AlxEoy
F83}2 (instantiate) AFEFZQ AR (fact)e] =
g e S Qlck E G TFRE FAAAC s
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¢l (domain)®] A9 AAs AFEFZ2Z & 5 3]
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Ao)-egtAl A8 (question-answering system)ell
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e i3] 7] =hg gla e ol Al Al
dlo] ohd zlAdete] FAHE olssla o] & wigte R
vlg] &3] $& dlole] vlo]xeA Xeld delEst
23sle G ES F23le] B3 $HE o]Fe]
£ FgHelxn A5AA Alade]c)

A AdER s AAZE ubi el dEA 7
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L3Rt adiE AL e ol®g x4k Al2E)
A A ABE F5R HEE HAY 2EEAY A
YS9 Qd~etX (instance) 2 &3l AZAA 75
Hehs HollA &elz} glek 937)4 7l (concept) T
Qagtr e o2 A Mol AAlY
hArE FAksiste] AAE ZQl Wi dagtAE o] A
deo) PAAAlA Yehhs AAle] tafe] Aot & 5
7Vete Ahdel dis) AAlE 7335 5o vehd =,
mapx' B AESE FUHES 2 g daskeot d
o} et AR AR LEEA Yozt AAR
T3t "@AAAL] Aty ¥ 4 gfch

A 22 g )R £EEAY METFR] dx
282 FEshe AL LERAV AW AHAY, 1"
Ade a2 AHEE 4 gA &3 o] vlee R &
28 7HsstA sl7] falixoltt 2EZ A4 sid
52 AxAoz EFHY oz chkgt BAA - isa,
has-a, inverse - S°} &A%} gtoz AR =9
(frame)22 EAIFe} N353 flel Alete] 3
AR AFGEY JavAzA9 AH B 2ER
29 AFFEot Ad 972 BAE o4 5 A 3
2 MEEe gAeg o rbed $55 A =F
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o)yl wile wigh AoJSFA M Bt op]E}
o2 SEAAHAAE AHE ¢ gl dE 4 7
£ AHAA AL ZJA% Awst 7] o] ¢
<€ d= AHERALE slod Ao} F|HEE uPrER
S}, e LEEAE AMSERE AAZNE Al
Hollde o 24S BEE ldez oA He 1
Aooie] g of vl Ay ojyd Fadk of ¥
L& ool EAE E2¥ 4 A ek (6)

2.1 XIA7IY wee| S8
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(context-sensitive) *J#ol=le] F4 H2& A=
8l7] 913 o] A|Alrinte] wide] Alg-Rct. ojd A
oA AxEE ubHe] CRLE Mikrokosmos ZZ2A]
E9 TMR (Text Meaning Representation)o]t}. ©]
TMR-Z vlgte 2 3 7]AS Alxdloxds vy
dole] FFEA tiBe] o ulFxE LEEAE
viglo 2 ¢ JdFEE EA% o)8A EAR o
| 7xE nigkoz RFgdeizel dife] o]Feixx
FEA HYFo 2 WHsdcp D

wEE A AR vlelo g HAAA L] AAS dle]
Eluo] ~8tal . o8 LEEAY MdFze} AAAA
Aol oA g P&l AL FES TU2E 3}
= Alzge] AR gt ozl 7|& o845
2E AQe A AR 5 A e & jlE
Foz gt HAler} opd zledde] FAbS HbolE
o]3 o] FA-E FA, oy diel 71FEY xtaddd
olxelel RE AYE - FefaPA FEEA, 9n
EY- 59 Agle adiz o] &siAl ot ol F
FA A" 722 dA deiyl F U7 BHY A~
Holla] o] g7EE Wy Eolr} (7).

2.2 2E2X| (Ontology)
A7 Ao]o]-ShA|AdlA o A EFEe 27
o] Bl LEZAE da AgAQl MdeZ= "The
branch of metaphysics that studies the nature
of existence®tx AHo|Hc} et AA7|HEAQY 2}
Ade] Agel4, zelz CRL2 MikrokosmosellA]
2E2A= de-59YA4< (language-independent)
A4 A2 2ol Ao oH gymbold 1 sedt
FAER o]Fo At F AriA LEZAT o9 )
JEe] AAAl] &A1t AgA 2RAEe] M2 F=
ool g XAS 23 A4bH d9 2o
2 Ao}, aefi] ApdgiejAe]ellx] 2ol 2E2
A At it A AE FA e Zelet & 4 9l
o}, ztd gl 2E2A]= oIF% FARE 9
vl R gE]3 3H8-ef] oW Al gl xAlg AT
3= Zolt), ol WA 2EEA = v AR
£ 7R3 9l dlolE] wle]xelm & 4 i} (1):
(1) AR, dd HFE(xEe MFgE)e] Aatol/od
Zril]lel Eal8=rt

(2) B4 o9 &4 (property)& ZAE] Az
A=7k

(3) AA, o4gA 2750 A2 dF=e} =7}

1) http://erl.nmsu.edu/New%20Research/research.htm

o] €2 x=(node)”} 718 (concept) & =]
o gl 9ol sle =y & 4 Qo x=
E Al9) HaE slot filler2 FAEY 2F AYE
o] &Adxt Flefo] WAHc #Hal o] Mikrokosmos
LEZA e A 50000909 JdEe] AEHLRE
FA= ek o2 a3 2 A 2 S99 A
W42 E vepdich

seranasLEenTITY

(23 1) SE2RY 72 4

2.3 AtAl Xj29} QIAEIA (Instance)

old /METEE vl A AFRE AFAIE=
AL ol AR g2 AEe) AAdeze] 73
(instantiate)® Ql2etxof ol&] o)fo] A} of 4
AL JlEHo2E 2EEAY AdFEY 24
INSTANCEs} z wbd#AQl INSTANCE-OFel &
F olFzict dlF Bl AA 2FASLEY ARE
o] AEFZE wpgoz &3l e 2E2A
71 ‘ATHLETES dslsle] AlAe] 54l
‘ATHLETE-1', 'ATHLETE-2 28 XE#Zr} o)
Axskrols AAl EFEAFEC] o]Fo] JA )

(£ 1) Mgz -l

ATHLETE

DEFINITION: a person trained in exercises or
games requiring strength, speed,
skills, stamina, etc.

IS-A: SPORTS-ROLE

SUBCLASSES: BASEMAN, CATCHER, CEXNTER

AGENT-OF: SPORTS-COMPETITION

INSTANCE: ATHLETE-1, ATHLETE-2
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(X 2) d2wbx o

Instance: ATHLETE-65

NAME lan Thorpe
AGENT-OF SPORT-RESULT
RESIDENT-CITY Sydeney(CITY-8)
MEMBER-OF TEAM-260

A7NN HEAZ Hel ok AS BF LEBEA
FHE AdSelnt weba o] AjdEe] 42 ad
so} Wyt AnE FEshd AHgE o AT
AL AMIAE FEelA ESES Yot

3. HOISEAIAY

A A gHA e A AP The B
QEisel =z FAEE 4 gk o] Az¥E 2000
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2 e EEE de Aoz He ook AriMe
Aolo] ‘How many medals did Ian Thorpe win?
A2 AdusleE g,

CRL Fact Finder
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3.1 MoIgEAlAle X

Ao ek zdolA HHEE AEe AAdel o

o} A e ¥ 29 9Fd et gl HaE 2
Al (text analysis) SHAIE zledaloixz]e} Hadgh 7|
221918 o]&-sA Hrl dHedelE ¥ (identifying
language) 8k, 29I 2 22| (tokenizing) 3t3L, &
g4 ®4 (processing morphology) ¥ ©l5/d% <l
2] (recognizing name/dates), %4 (processing
syntax), 2191 2A] (processing semantics) o] o]F
olZlr}. o] B4 wiAle] Axpz Aejo|e] Fxe) ouirt
shebsie} o]F A AR AL I uhg wAQl 2o

2] (query processing) HAINA Tl & AMA
2t go}l #45 Aojoiele} g ¥ spIFze FA-E
238 =l g ol AEY didE =& WA
"o} A= 47 dAle 959 wgrellA slel=f
olEx]e] FAHc},

A wAlQl dae BAdMe oo FHA
(interlingua) Aol ot mpy iggo] o
dojatx (Al elel7]e], 2Ajole], Asale], &=
of, dof oate], o}e], Fdo] A} &) o] A
oi7} AFER| o2 qlAEc) o] gleje] ]lAlR &
olo] Fx= AA el 7+ i) A oF (4L
afEAL d/4/d 5o 1Y 5)E |22 g 7
deie) el FAl Eajol T Foll dFHAI 9
v EZr &5 o)yl WEoz oyl &
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MEAT(Multilingual Environment for Advanced

Translations)®t TMR(Text Meaning Representation)
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W Ao A A8 5 g)c)2)

o] HAE EAzlAe A Ay s g
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(Knowledge-based)

CRL Fact Finder

Pracessing... "How many medals dic Lan Thorpe win?™

Identifying Language The query generated 4 matches
Tokenizing
Text Processing Morphology Name nstance
Analysis  Recogriing Name/Dates \an Thorpe ATHLETE-65
Processing Syntax Swamming A00m SPORT-
Processing Semantics Freestyle ManGold  yevicpeT avd
Meadal
Matching facts Semmeing 200m SFORT.
Generating Answer Frmentde, Men Siver - E
Syamming $x100m .
Freestyie Relay Meo SRS (o
4
a -
(23 4) ool A

3.2 A8 Al
AR EE] el FAh el o] Relx: vhw
Aol oln] F53) ¥& Al Asst AFAIA
e}, 53] ojvlesoe] Walal Fol chest 2 2E
2Ael vpe £ A4 Ame} dledd A¥. A
B3 e mpdae w2 TEE APE vees
d-go] o] Feflch
lan Thorpe
\

Onomasticon

Instance: ATHLETE-65

NAME fan Thorpe

AGENT-OF SPORT-RESULT

RESIDENCE-CITY Sydney (CITY-8)

MEMBER-OF TEAM-260

Engligh: medal Spanish: medalla

- .
Lexico ————?010@ Mapping

Concept: SPORT-RESULT

PLACEMENT 1.23

STAGE FINAL

(28 5) Adtxe A&

o714 de19] medal®} £ Ao medallas 44
E2AE delFHA Mdrze =, o
73-% SPORT-RESULT== Nd-+zxe of-gdct. &

AR zZk& (Fact Database) 758 $AR 45
#H  ZHHEA lan  Thorpes IZH9HA  ARA
(Onomasticon)ell &l ATHLETE 2224 7Id9

gk Q2¥k~9l ATHLETE-65¢F d7== o HJie
A Zgel AAEe] gt} olgl wrHA Q) A AR
= EM zt 5] Bl o3 F28 A A
A "ot AFH oz o] AYIHALE
E}%ﬂ & g

Ase sy 22l Aot

Processing... "How many medals did lan Thorpe win?*
Ideamymg Language “

Text Ptoeum Morphology
Analysis Recognizing Name/Dates dh
Processing Syntax "

Processing Semantics

Matching facts
Generating Answer
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4.1 AMY Xt2 PEIE
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l Template Selection J

Data Collection

Information Extraction

v

v
Translation of Extracted Data to the Language of the

Fact DB

(2% 1) A AR 73 2R

Conflict Resolution

Physical Storage

i

AR zbge] FHIAL ZREEA] 92 ] AECA
285 22313 (data collection) ©]& wlebez
2% 71 I (template) S A=Hste] Hox] =
RS &3} (information extraction). ©]
= g LEEAY NG Jdxmkxrt = = 3
T22 WEhshi= Aol dasiel o] HAL AL

b ko]l Mok ook oA wHid <l

e e

o

~gtae ofy] 7189 pEd AR 72 2 AAdER
B3l en) zABhe A3 (validation) e 7
A Dok o1 dehle $80] s AR F9
A& #1423 ¥ (conflict resolution) =Fx|=re=2 d]
olejHo] 1ol 7]BES] A}H 2R AMEHCE

4.2 A X2 FF 713

A g 23k He ARE dAHE Yol
QolAlrl gt AARE Q7] YA A 9 Astolr
(spider)E AR2-3le] Fd ABE AFHoE FE
sto] AR}, ¢ o] AlgE Ao JHEHA W
& Agol7] wEel Hrjd HEE AsHee FE3
7] s g8 =T (tool) =2 A & Ber}
ach. 2y 24 A8E vioh AYsd Alg 72
Holx] 7] W] ZE Ao of #d F e F

Z ~5YE (extraction script)d A&7l A
o} ofebA dHold 5o Ay g E& HTMLY
Bl29) ARE o]&3le] UnkHQl mAR FA3}e] 3
g AR EA Lihe WES B9 W o] AHY
e 7z 9d 7Zb HolAd] S¢F Fxeld ARE
&8 UlX] slsl HolAl o2& fAqE 5 3
27} glct. o] Aol ME Perl 23y Ed 7|23 1
HMEE FEaig o oladt FAER U A8 ®
L A8E 83 I wEA 22 ¢ ok 4
A 2z E 743 AE 448 7|Edt

4.3 Template MY

47zkel 255 B4 WYY A we} £357)
o foll o]n] =] e TEEA|JAARE s
£ /hd9 templated A=stAl o} (template A
g oA)). o] templater SEZXA AdiEzos A
Al AAY A8E 71Esty] 2R3 Bl & 5 ok
7k o) '2000d A=y YA A Am FEHE 9
slxj= ATHLETE, CITY, SPORTS-ACTIVITY,
SPORT-RESULT, STAGE 59 Azl "asl
o} o] Aol B8F template B A=y 2FHE
o g3y 2 E AMS V2] §1§ 2EEX Y )
Y F2E) doh F +FAe] AAHRE A
|2, AW Y], AFEA F]. A 71F 5 +F
73719 ARE & A7) F5, AFTFE (GE £
o] ool A% Al 400m HY 5, Wv v 7 E
59 AA Age ddEe LEEZX AW AL o
2 uleto g g3t AR AlETFE H-g HEA "oh
gk A2l zlmel B3bsle side] glodd, A=
Mag EEZA A F5sA 7p3 LA ANdE
S At} o] wAldlME £398 AFGEASY A
o] o 7-Elc)

wlzba] o] template 52 AAL ¥ ¥4& 2
2wt PAEE Aol ohdzk Wizt A&Al A
o4 7Hsd wol € $ gl dAES] st
g 2= glr}, o]FA LEZR|A doAl AYES ult
goz ¢ (23 5dixy ATHLETE, SPORT-
RESULTzN= mtel HASw AAlL] azells s
HRE Y @A floh QA71A ERE = gl
S£AEE o 2EEA MEEelc) web o] sy
S AAse] o2 Jides e Be3) ARE
& =8 " o9 (£ 32 ATHLETES
template®] AEEL RAFT Q. 47| s
EAR AR 2A4EL 2EEAY MFEIAV 7
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A Al719k (Knowledge-based) AejgdAaw: AR A8 (Fact Database) 75& F422 47

BAql #2] EAA} (ACTION: Adde ° AEE A}
Axzel A2 Haiehe A v Feld

(& 3) ATHELTE template

ATHLETE
ACTION: Add
REFNUM: 1
NAME: Ilan Thorpe
SRC: /
http://www.fina.org
DATALINK:
http://fina.org/bio thorpe.html
AGENT-OF: (SWIMMING)
HAS-COACH: Doug Frost(TRAINER)
WEIGHT: 96kg
AGE: 17 yr
BIRTH-PLACE-CITY: Sydeney(CITY)
GENDER: MALE
HEIGHT: 1.95m
NATIONALITY: Australia(NATION)
ORIGIN: Australia(NATION)
RESIDENCE-CITY: Sydeney(CITY)

4.4 22X o{=o| W

23 Are) AHFEE template o] AAHR
W& o] TE AE] HY HErt 29k AR
222 ool Ay 2 o8} o] A3
AndMe 2ageEe age 59 4 AT 1%
2} ok-2 Lol o)z g&A Q] Felagrol vyt

¢ ¥ 2aYEE ST S WSS A
A

& F237] A olF, vl 2R, 7 F
FA 5 71928 V1R dREHe ARE AE
Hog dedh oy (R Hv 7I9=F vigez I
83 ARE 7] AT Perl 23 ES] d¥=
Haflolzle] vehts= 719= ‘athname’ (545
£). Sport’ (A71FE)E FALE H2EH= HEE
F5gr}.

o oft ty
L;»{bn

(£ 4) ARF2L AT 233 =

sub get_namef{
if{$src =~ /athnamew">(.+?)</{
$name = $1:
$name = &name_change($name):
$name =~ s/(Ww+)/WuwLs1/g:
print “WANAME: $name(ATHLETE)wn":}
}
sub get_sport{
if($src =~ /Sport:.+P#.htmIw'>(,+?)</){
$sport = $1:
$sport =~ s/ /-/g:
$sport = uc($sport)}

T2 o)¥A FE3 Aus B3R AE PR
Aoz qlsled AEslA] & F 7] dEel olF
Azkel A A3} ] $ig Aol ety o] 3}
A & A 2E22] oo (language of ontology)el
2get e = wgts|ofo} Jir},

LEEA 2lojze] Higto| HEH AEE AT A
g o9 Az Z¥ske A e oE &9
‘SWIMMING elehe /el o] A #8E $s ¥
EH gk o] AMyge] LEZAY AP on &
Aske AR, op™ fAlg el gleA REEH
oo} g} wkd on] ZAFCHA of ol FE5F I
87 glont wixg sidel &Agdd (g &4
SWIMMING-EVENTeh= 7ldel £x13cld) o] 7§
HE v gz disAzld old wEe 74
Al A z2E A5 of © ojel-ge] vjehdd
71 duizie g 22 didte] ZuzeA cl2A EA
e A% & 2L dAe JehllE 400mX4 men's
freestyle’, 400X4 freestyle-men’, 4213% 400m 2=}
A Bolu}, $FEFANMY FER olF (9
AR Bl freestyle §) 59 A-$el o]& EF
st wi=l oAl 2 Har) sl =3 o
HAe 29 Y59 2859 eid3H(validation)
A DA JA(E d=o}

wejy] o] o] Aole} SrtAl Ao AW AARE
T5317] 9% Aol 71 2 Alzle] 8FE, A%
9] 7Hde] 87EE FRolct ollxel o) x5 e]EA
Ql F22 Q3 23YE S8 MAPEHET 4 QAT o
23] Ql7ke] 7H4de] Wagh BRolet gk Ayl E



48 g AAAEY =2 A 3A A1 E

FE3hed o] Ao Ee] o) FSH AHo] 2EZ
A9} 7129 AW Alue} BileHeR] 2ARs YA o2
238 e w2A|e 1 olFdle AAXHEHA7]
(KBAE: knowledge-base acquisition editor)& ©]-&-%+
t}. o] HAlrle 2E2A] M-S Hslx A8l HA
g 4= ole Z2adfelc) Wiy HER XAg o} 22
a38-g B9 o8] £445e] HsleAE AR ddt
o] 22 k3] AEHE ¢ QA F5pr] wiFel o] T
A& dvhd 2R3’ 5 Slerbl AME Abse 83 2,
tlelRl oo A7 S gydshed o] R

4.5 etetz 3 s&EHd

o]gHA LE2AZ WA AEe & oM dFT
o2 #1A)7)E AR 8133t (validation) ©AE A
o} g} o] WAl HAL YA 1elw £HE
o] domain®l+} rangeo| F+¥#s=AE FHAsr &
o a2%2 4d3e NEEe] ATz Ad: e
e 2EEA Y BAlg A" £ ¢l7] gEelt)

o] et} AN 71Ee LEEA|9} Bl He
Az e Fo4e] Arle B FF
(confliction)°] A7]¥& -5 o1& As= =Ao] 4
83lc}. ¢€lE Bol 5% 287} "Bush™al A% 1A
o] fHAtz AMd B HrH AS olvl REER
29 sdeg AlEe F f¥oz EAEe A F
o)Ade] A7IAl Hch o1& MYEFY 5L A3
9sj4]= HUMAN o} PLANT 2= #E3< NET
ZE MY = o AAR ARE BAET &
A% $£x gk «E £ Michael Johnson®] %
Aded £T 9y $Holer dy|AdSd A 1
e 94 sI¥-& RUNNER ) HOCKEY_PLAYER
Eo2 FEsled ARSI} o)FA AHAE A A
B HEFHo® dolg weolx MR AAFed),
ol= XMLZ o] glo] AAl 9 Beheel A o
€ &+ 9ok

4.6 AWM RIRO| BE U 2

A7 Ao egAads Ag 2 AEEe LA
A A ARE LEZAL AGTRe} AAAA F
22 oz 1R $9E 29 9 4 Ao A
olch. o] FEo] ATY HHoZ YA o] FA]
£ e A9 BES Yo 34 daE w4 o
AIY Wejr A, FEEA Suleae] os A9
A7k $o1g SJelsheA seld ¥ e 4uE B
71 9 A% 9= ARela o)F F5Y AaTE

oA ZAsA Hoh o8 e o] EAY 4
alct.

“medal”

~

Fact DB Names

“lan Thorpe”

Resources  —

Lexicon-ontology .

y lookup

Instance: ATHLETE-65
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