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Abstract The main idea of this paper is to combine position information in sentence and query

type classification to make the documents ranking to query more accessible. First, the use of
conceptual graphs for the representation of document contents in information retrieval is discussed.
The method is based on well-known strategies of text comparison, such as Dice Coefficient, with
position-based weighted term. Second, we introduce a method for learning query type classification

that improves the ability to retrieve answers to questions from Question Answering system. Proposed

methods employ naive bayes classification in machine learning fields. And, we used a collection of

approximately 30,000 question-answer pairs

for training,

obtained from Frequently Asked

Question(FAQ) files on various subjects. The evaluation on a set of queries from international
TREC-9 question answering track shows that the method with machine learning outperforms the
underline other systems in TREC-9 (0.29 for mean reciprocal rank and 55.1% for precision).
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The big bad wolf prowled around the dark forest.

=> [wolf prowl around], [prow! around forest],

[big mod wolf] [bad mod wolfl, [dark mod forest]
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1) Red roses are a pretty ornament for a party.

2) Persons decorated their parties with red roses.

3) The employee decorated the roses with a red

strip for a party.

Redroses are a pretty ormament for a party. 1 Persons decorated their parties with red roses.
Rel Fieldy Flokiz Rel Fleldi Field2
B8e Rose Omament Decorate  Person Party
Agnt Red Rose Mod o
0bj pretty Ornamert
Mod Party /

2:and 3 = 2x(4.5) / (6+8) = 0.64
1. and 3 = 2x(4) / (8+11) = 0.42

|

Tho ampieyes decorated toroses with a |
red strip tor 3 paty. |

1and 2 = 2x(2.5)/ (1146) = o.zs;}

Rel Foa e |
Decorate Employes Rose |
wod Red strip
wod Pary

138 2 AXNARE WG FAE AL AL
a9 2& 9XARY ue 7)9= 24 ge U=
Z8-3l= Dice Coefficients A3 EAES] 435
A= Al Aslolty. £ 19 F19E 4= 117403
F 29 g = 67 o= 1, 2889 7=
170tk 53 FH5oa Mg oo $=7} 250t
L YAlo™ 1 of¥ 05%<)). wets 13 28] &
AFEE 0.290]a1 29} 39] FAREE 0.640itth o] AA=
7zt gole] AXAPEE wgslgr] W&ol 71& Dice
Coefficientoll A} YXAE WY glo] Bdhd) TFFHoE
g dojo] 19-E B3t fALE Aldbol] 2§ & B

r ool ook
Mo do X

AFE AR A 10 A A 6 Q0412

o A guje] o Jhe FAME ghe HelZTh
3.2 LIO|ZHOIXINS AISSH BlolgElER

Mg AR Wl A} 857] F ke teln )
olAsk 87l olr] BE uoln wolAet ¥FogT
Ut ¥Z Fobld 73 JEQI AAERED
§&710T S48 452 UEhdth o] HelAE ol
B odolAek #5718 A9sn AdFeEfol o9
4§49 EAE RolFrh

Asjols] YelpRE AR P 2RYo2A 2
gojo] Qe A= D AME ol ok
AR GEE WA G & & YA AFT A9
9] Fele T BHuEm wm 4:'_— ERoE
ARAARANS) TREC-99) Aojgetr=g Rof A
o 6937st WaES) AF EH%El% AF FAFAQ)
300009 S AN BAYARFHES A
e se) dsfolth. o8 SroZ Foizl A
g A HEe 27 9N LHS
dect. ER{7Ie w2289 30,0000 FAQ &4
D FASE B HEH PHA ol Hlo]A
ohe AHgstel A

gelA 57} AYYAEFS BAY EAE
FAWT olel et o] oln ol

S% B E49 7 dolo] thate]
A 4T B8O, T2 $A9) 4T Dol
Fol £ F55L Fhn 2 L7 B8

= ¥
< ;A ol gkl 7+ ﬁzlt 57t

_ ldocsil
Ho)= | Examples|

S5 3 | — 3)
~ |n+| Vocabulary|

I Pajv) ()

i< positions

A7t Joi4).
(2)

P(w]{vj)

V= arg max , o vF(v;)

U, - naive bayes &t

A71elA Pu)E BF viel FEolx o HAA 4
FollA o] FHA &I FAMe F2 yehdrh =3
Pwjv)e vid W @] wizt £F 2 <ol depd &
Eolth ng& viER EA9 Foln nke @Ol wizt @
A8k EA9] srojth. TEFE vocabularyw &g dlo]E}
ol JE HMEHE FEY 40|t} vocabulary$} +1
£ T olfe RS EAE 022 BEA ¥7] fEA
o vhARte g 4 (4)2 6}]‘—* BA7E 27 vidl &3te
Ag BoFe &goltt F ZI PolEe &/ £%
ioms P(a,{ﬂ,‘)oﬂ Z}' 59 Q’%P(U,')%
#¢ AL Huz ee EFVE o] B4 E57 2
(39 didE AH wER AdFHY ©E vol
£ &8 g9 4REL tE 1¥oA RYFa glok

~1



EBEER

z What“ FAAM "in"2 0300498 BT goezm et
3 ZO|-BEA FAL= Hat
—l"i— E=fo A AR AMA —“H\i-‘t‘;fl] &$1(Ranking)

o A MBS FAE ANS Adt = 9PN
st AP LFIE WG A}E A2¥olct,
. _ QD)
sim(@.0) = ax 80 ©
+bXP(Qtyp(J) Cploltm P(MQ[ype)

AL B =EdA AbEle AR ATYLEA
9 Aol ast b Aelth AR 22 Dice Coe-
fficient® ARG EAMolA] Hojojot EAA B
golofl digh fALs Akl

2n( QO 1D)
WX Q)+ (D) )

A Gl R WA 6) A a(QOD)OIA et Tol
7h e fAe(Fe], BHo) Ushtom 1¢ e 9
A7k ohiviehs o] WAPOH 055 Fejdth
4& voln welAet EFAE UEhiTh F 2
g Aol ASolE 5 Aol olal HAE Fol 7
A e,

O{Noﬁ‘iﬂﬂﬂ
nos o

b P(Qu) 1 P(t1Qus0) (D
o & AR (7)Y ZAS+ delr woxgt &
£ @l

o

L
[e)

AT

2 (5)
718 BAFET Quues FAFEHZAN  P(Quu) <
t7b A¥E Q.0 Uehd FHEolth o]
30000788) AT W BAA Sa® 2 Dol
ol wole] £ AF %& VY W) Yt vols2
% Fsn o Q9Fde) FE& Fskl g ¥4
Jehbe #E7h 2 2H7F ok Witk o7
ash b #ke FFolh g gl BE B3e e
B2l Where is Belize located? #He A& th3le
T e B39 HAEE A 2 & Atk

the Belizean Government will assume respon-
sibility for its own defense as_of 1 January 1994,
and announced that it had started the
withdrawal of the UK troops stationed in that

s

"immediate”

country located_in_the Central American
telB wol At #577]elA Whereol 1%
29 &g > g 2ok
Where the .258963442524894
Where that 2.15802868770745E-02
Where have 1.07901434385372E-02
Where he 1.39568159694123E-02
Where in_.118457009488289
Where is 3.97593328876535E-02
Where it 1.02037225994863E -02

29 gHed A0E A% 42

FALE AR 533

Where its 1.05555751029169E-02

Where of .111068106916247

Z FAoNA ther} 39 its7F 19 jto] 14 ino] 29
thato] 19 of7} 1 Yeldoh olF AMEH /AL =
a x (2/37) + b x (0.12(where) x 026(the) x 3 x
0.016Gts) x 1 x 0.012Gt) x 1 x 012(n) x 2 x
0.022(that) x 1 x 0.11(cf) x 1 )E EHE = 9} o
71914 ast b e AEFEAM doE AY 4 ok
(2/3N& AA go] 4 37 FES DA I Y|
Belize, Located)7} 22 #3448 9A ) 28dRe2
2 27} HojA a x (2/3NE BIFY & Ik

3.4 Figt Alagle] 7y

B =RdMe fAAESG AP RALE ¥
3 FARE AR B3M SR dEEY ¢9& A
o o] X3hd deto] A fxEe AE EXEZ
g} olE TEZ ALY PAE ol YA Ko
31 QUth

FAQ(S0.000)
A P22 M A A Ell(Vector Space &)
_AME BNE
Link Parser Naive Bayes
CG L5t Classification

xR RE 2 Flol-2pol 4l

{ ~r|il§5_+ 2‘494 =& a > Re—rankmg

Be T ——

%, NEY

a8 3 AdA 2" FA

Y 38 AN A P4S BelFw 9
oS4 AwHA AugAAsge Fa) Aol of
@ BASS e 2 e 2489 2459 et
AR A7)e] we BE F(RF 389 FAnA9
Adadz 58 E 2 U 4 ol o
ANRRE T J2D voln wWelAL EFE
Agated Aojo] g VAL FE o AT 2R
ARG Aol Tistel fiAbEst we #oE $UA
#E welzn,

4. AE U =®WI
FAe AP APy P2E AYPASe us
AL g9 FAES UdeE 358 AR HAE Z

otk wep AAAME ofeF ATFE HAE
AYAe ST AH ANAT ARES AHSH &



534 AR =T A AF
e A%E By goh a#y, v)2e] NIST(National
Institute of Standards and Technology)-»] Zdog
1992'de) Asoz HY sw s TREC(Text
REtrieval Conference)old] 1¥%t A& Z7sle &4
B8 ddez &% H2E X L AFHd}
don, olF | gH2E AYM TFH= FAEY
FE 771 Qi B =RdAde 49E 9siA
TREC-99] 693719 Zejoig 7 d¥gch i
dlolels o] 69370e] Aejole] tis] TRECH Fria
287121 ®o] &S Fg S0ulo|Eg) 250ut0|E 7))
dojeteltt. Z4 Ao F HT 304719 dlolelojn o}F
ALE X3sle= dojels o 10%9 sllFdshe 2570 A
Tolth. A dlolele] A= 219 orjol Hol 693
el izt o] 2199 HolElEe] FAIRE T3
<9 Adsidch

olo] td Hrhe TRECAIA AHgdhe Hadiaed
(MRR, Mean Reciprocal Rank, ©]3} MRRZ ®7)E
AHEgT) o] Fe Ago] 194 IX=HAE o 1, 29
ol 1/2, 399l 1/3 3k F3kH 59 olFe JAH
£ e 02 GoE ok AA Aol Fues ¥
9] o] HytFs otk

B 2& TREC-99] 504lc]E A& A& 45
7HA 1 A@d3E ¥ng sleick MRR #k°) 591& A
215 IBM9] &3 23 699 Axuist Hod 0013 =
F2 FAE HolT Utk &) WHEC] FAYS 53
#HE o F& AMEshe A viste] AFgEIE
ARERE B Ajte] SJulE Ztedal B 4 gl

2 = 7 49 gelo uel APl Frle 3
%??} AA el SIAARARE WY dil MRR 3lo] A%

Al Hal=AE BAFy ok BE FIA dinie] 4
el EF71E Es) MRR o]l T ooz
A58 4 F Ut & AgFHRFIIY H424%

¥ 2 TREC-9 A&®lE7¢] BZ(MRR)

PR AL | Queens W3 | IBM | IBM
° EX (6) 5 | @
Z19e 2g 0.13
AP F8 | 027 028 0 | 032
R - |
AXNA ’

#® 3 A9 Felo] W& MRR N4 @ ¥x

ki What | When | Where | Who | How
719=9 38 013 | 012 | 012 | 014 | 01
AP e H7l J8 | 031 0.29 0.33 0.36 | 0.26
AP EFI +
2
PR 0.32 0.29 0.35 0.36 | 0.27

g AA A 10 @ A 6 Q00412

7t ¥ #d gl FAsdA aRFYS ve
W sl

o 432 29¥aE 6 AEsieid 2 A
23171 2ol el ome JFge FeAd BT
Aotk ol gt 4 30,00009] FAQ FAjellA
508 o wAste HAAFUE 7tA ERFE o
A E 4%} o] 227) AFE AR —‘?’—%7% Ag-3to
FAE Ade F3E A% 578 BR7E AHE AS
g o £& 478 A EAh

4 27 AR £/ JAAEEY vin

B2 570 AR | 22/ AoAuEE
HEFE e 0.29 0.27
o]H wo]x|t R AA EF(Classification)

& olry] 93y wiz 2 FE gL =
Fo Adgeel gy AR et 2eAE ¥
< A8& @tk 693749 AR disld EFI)9 A
£ 2357 939 99 22 Ad9e A3 A
Felo] 6937} Foll 57he] AFE ERE Holgle A
oJo] 58170l didted 356708 ulEA odsldz A
TE 6L3%E 71E3,

Oll' o M ox

A4 | wh Zejel Ao
693 581 356

Ag=
61.3%

o2 Agoz Ax) A9 6937 FolM A9 59 <
ol Ad x3 diolels AXAAHY A-E 2339 2
3} 38270g o A el 55.1%2 RFTE HAF
Ak

T2 o|FEXE w2e ARAS JHgsle R 7
304709 @9 niste Ago] 257) EFEHUES W
29 570l Fge] g FES FHEUTE o)FE X
22 o] Al Hi 85L& 04101 FFHAE= 0.60°]
ok AukEQ g2 By PF 41%9 e Bevh

25
=np =SXx(—— =041
u=np (304)

o =Jnpq = J5x0.08x0.92 = 0.6

B Ax"eA FAS e 55.1%c°lth wEkA old

.E_Eg e dukEel AlAe] WE BE gERo IR
T AL € & Aok ] 2 TREC-99 504kelE
Az Pgsye] JF %sz}i 35%HTH &l 250Hko|E

dolete] W 54% RTh B SAolth. AP wloje
b o 40%9) SOIE. Holchsk 605 25080IE. o]
el X3t A= ZF-E 1YW TRECO FALES



A as] ey MAdS AT 2L FAE A 535

p)
o

H 2070 ") BT FE= Eoh ®A debd

3 6 AR Ao o] 59etel P PN A7 Fote
E AR A% A% [ 5A%el A%l x99 AF | FEgs |

693 382(50, 250u10|E 3 551% |

¥ 7€ TREC-9o] #715 2078 ®o] #|&3 Ao
gt 49l 57 50ulolE, 250Hte|E Zge] FAlelth
AFE 219 Axoly olF ARE EFste Bt
18000712 10%A= AAsle AL ¢ = Ut o)F
69371 Fololg Zeksld Ao 3 HF 304719 ©lo]
eVl AEE o9 o|F ARE X T dlolele 257
ez B $ Utk £ TREC-99 A9 207 29
250ute|E Aol ge 9ag HEe 37 A==
oF 54%2) AT E Ho)u S0nlo|EdME 452 A
3= 3B%E JeERdth

F712 EgFuolA Mg FFHALHY] FAL
= £ 9=EES Ja Agsigch o] Hd¥e
TREC 99l AAE F7lsldwl AE2=A 492709
oo i3 S B X Jdeow Wee Ay 7
Zro) thEte 10070e] fAl=Y} w8 ¢og JEd &
wEZ o]Fol AUrh(492007H) o] AFHE] E =
o] FALE Algk S HE3td FEY 4AGH) &
xgg g Astsidoh

Az 39 Rz ol & g Q=g
FALE Bl €4 Aade] 027914 0358 YERGoH
SoulolEZ AR BEg FEs] 49 59 <l Aw
o] EIAATAE AP AAE 7€ Al2H 0330 Hl
8 =3 R 03F 7IE2EATh o] A 71EY A&
dol AHHdE T o 7HA JEE AN Bg
HHoz AGE FEsh=d Histd B A&HL FAL
T A4t T AMEste Ao F)9= F4og 250ut

olEE FZ337] WEelvh

®
S
s

ke O
rh

2 mioMe 2oegAage] 458

A7 4

T PHES AMIATE diFe] EAFAF SolA AHE
A7t 93t AERE HAAGU= HAAA AeH A=
e FR HAA A2Pg3 fARE 5Ae] Atk 2y
ditzom AR ZFA AlLHo] ALgxle] ZHele} #Y
B ENES 2o o O AR Foo) o)
3 AT ©§g Folol At HeA dEkFYd HH
A4 AlzgE oS ZUd #@4 FHgo] a7 HTh
Z, BE HY AlzdeA AREHE 43 7Heg 712
g A oleelz Al & F gle Ggd FE R
& ov] ARES ARSI ARYE WEH We &
A APJE FYPIE B =Fdre N2 Fo-FA
AL AME AMEEe gEte) &9E 233 A9
SEA2H 45E P87 AT IR ALEAT

ARZ ARABe] wrgeltt. Fhi7|dEmsty Y=
oAt G2 EE ARt EAMY AAoREA A
e Fo-EHo|, gAo-HA 5o FAE FEFIHAT
olgA oM B Yu|TRE RPN Hid
w3y £ Ak g2 At PEe AP ERolth
71Z9 Ao EXo] AY £2A3& 5§ dHg 538
= WS AMEEled wEe S8 WL AFsE
ZASS AHESET. g 23 FAQ
(Frequently Asked Questions) 30,0004 71§ 7Fxa
Ao Yo e A B{FE Uk o)F FEAY
o wgdsly] 5t old wjo]Rehe AL HF
715 At

Alokst Wbyl o)) TREC-99 6937 ZEejoje] gt
2715 287 ©Eo] AEF 21¢t 7Y 50ubolE, 250
HiolE wlojelel s FEEAE HPsRey B
Z#97F TREC-99) 7718 €2 MRR @& FolA 49
9} 58] AlolQl 0295 71E3|ck FoolE A&}t
2271¢] FelE EFSIe A3x AAEYed FooE
SAR 273 Ao nidtd & o)} qle ddg BAY
o ol R woj ARt BH/7I7Y 7 dojol] st =@y
¢ ES Ze A REeE FPAY EFHAAF dS
AYE F3A dEte] dolEd] 2HY &E 2 38
P oW Ao FulE AFE=AE AFsiELt. A2

¥ 7 TREC-9 2870 § 7874 <=3l gt 54

TREC -99] TREC 99]
AAet 5 o= grne e | anahe . | s0vel= ARl | soul= Az
v - - Hxg v 4 EEA
_ 210,948 18,005 304 25 376.95/54% 245.2/35%
¥ 8 x3-Zulo] TREC-9 3} dolg}

71E FAE M2 FAE o] Tg 7|2 250nk0)E =7 AEE FALE whg

=9 MRR MRR 7 MRR 2501k0]E MRR
0.27 0.35 0.33 0.30




536 FEAGI=EA  AHE AA A 10 A A 6 20412

AEHEE B3 Ee vojr #o)At ¥FI} 61.3%
=9 BHATE etk =3 AYE zoid A
gxrl Ao 69378 FoA 38271241 TREC-94 7}
3 A9 2071 ©e] 50ute]E, 250uto]E At HH RO
F2 o 55.1%HER VERTH

AYREFE £33 tholr o)At BFrY AHR
2 Ao BAA AFEE 7AGEEEES AHEE A
oltt. =& I ZE AREsl BFolA FHAQ
BAEOERE YXARE FEIe WYE AFsiE
AsAE AH-S Ao HE)7IHe AMEl. 712
W Ee] FAUE B3 o4 BHEe] HHe Fale
Ak RYd vlEA B =EdAs 3delxy
2 7IATE SHE B3 AFsel 2L wEgew
a1 99| zZhet

#I1 &8

[1] o1Z¢, ZAAs, 714, “F2o3d ANz A5 H
7FE 9% Hl2ERYM TF° A28 ¥ 2 =
o] Arxg) g&uls), pp. 190-197, 2000.

[2] Voorhees, E. and Harmon, D., "Overview of the
TREC 2001 Question Answering Track,” TREC-
10 Proceedings, 2001.

[3] o194, #Fds, s, “Aoeyd Alzde % 7}
W oZlo] g A" A48 IFFH FITo|AHA
g3, pp. 259-266, 2002.

[4] Lin, J, "Indexing and Retrieving Natural Lan-
guage Using Ternary Expression,” Master's The-
sis, Massachusetts Institute of Technology, 2001.

[5] Li, J. and Yu, Z., "Learning to Generate CGs from
Domain Specific Sentences,” The Proceedings of
the 9th International Conference on Conceptual
Structures, 2001.

[61 Katz, Boris and Winston, Patric H., "A two-way
natural language interface,” In proceedings of the
European Conference on Integrated Interactive
Computing Systems, 1982.

[7]1 Fagan, Joel L., "Experiments in Automatic Phrase
Indexing for Document Retrieval,” Ph.D thesis,
Cornell University, 1987.

[8] Xu, J. and Croft, W. B., "Improving the effec—
tiveness of information retrieval with local context
analysis,” ACM Transaction on Information Sys-
tems, vol. 18, No.1, pp.79-112, 2000.

[91 Alpha, S. Dixon, P. Liao, C., "Oracle at TREC 10,"
TREC-10 Proceedings, 2001.

110] Moldovan, D., A tool for surfing the answer net,”
TREC-8 Proceedings, 1999.

[11] Aliod, D. and Berri, J, "A real world imple-
mentation of answer extraction,” In Proceedings of
the 9th International Workshop on Database and
Expert Systems, 1998.

[12] Cardie, C. and Pierce, D., "Examining the role of

statistical and linguistic knowledge sources in a
general-knowledge question answering system,”
ANLP-2000, 2000.

[13] Harabagiu, S. M., "Experiments with open-domain
textual question-answering,” COLING-2000, 2000.

[14] Hovy, E.H.,, "Question Answering in Webclopidia,”
TREC-9 Proceedings, 2000.

[15] Strzalkowski, Tomek., "Natural Language Infor-
mation Retrieval,” TREC-5 Proceedings, 1996.

398
19859 FATEE  ARASHERD
1987 FATSE U AREY
(94D, 20042 FATSE Uit AR
Eerah(aha), 19808 ~19984 @A}
| ALY QAT AT A7EL 1993
A~ ASuAS FFEARS ¥
05 ROk A, dlOIHE, AR, Aol
o

LI

1978 AMewigtn  ARFEI(EAD
1980 KAIST HAAAE T AAD, 1992
d Illinois at Urbana-Champaign %
B zhatal kAl 1981 ~ Al AN R
; AFEE z, BARR ABold
B = geoluE, meadoldE, A

oy
ol



