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Syntactic Analysis and Keyword Expansion for Performance
Enhancement of Information Retrieval System
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Abstract Natural language query is the best user interface for the users of information retrieval systems. This paper
proposes a retrieval system with expanded keyword from syntactically-analyzed structures of user's natural language
query based on natural language processing technique. Through the steps combining or splitting the compound nouns
based on syntactic tree traversal, and expanding the other-formed or shorten-formed keyword into muliiple keyword,
the system performance was enhanced up to 11.3% precision and 4.7% correctness.

Key Words : information retrieval, natural language query, syntactic analysis, keyword expansion

1.M B dolle g ZA] o ALEAle) P o) g
o) AR FodR EA o2 Uehiths].
gurso s Fu A4 A2de d A (query)sh AR A Q=g A REsH, ® 713 A

24 Wgoll et A2lolnden)sl FEAH AAE FA BT AA2PA BV £ Y& ABITO| X (interface)
dozi AY BA RE AR, Be 9 BAE & Ade] 2L A4 Yooz geshs Wil
g F71H oz YRS A2 dolEuolaE AT Aol lEslelze] Al AlLde FolES Aol
T SRS FUE R AN A2YES g Y= AT g we) Heisks 715 BeHos S
et ohyz} E2le(boolean) GAMA S FelE T ok Pk TR 1A YL wiRle e} Fel A4 A
& RS olAwr Aol ofspd ThREe) Yk AMgA C ARle R Fea BY, 9= FF, 289
v ged ANy Bl A&sA Y, wlS st (stopwords) AA T AP 2AR, A Moz
A He fol 74 192 QS oA ANS U Aol us) mok Y Y Pag Aside Fels
e Agke] FElEt § AR §3e EAEC] WY BA ol 3 4 (syntactic analysis)¥ T g
sl WAET 2EEE i FEA B0, A4 Z9 Ade] Al e £5lo] WMol B =8

Y I

=
o
4
2
et
rlo
ol
N
&
ol
5
H

24
1>
-
£y
o=
=
X

3 < Pek B 9 PR B4 Ado] A 71e 7]
Soll QlolME ulg o)A otk HEo] 1 &3 HA  wkel Aol Age}l A WES At A9 dlolE
A|2E o] AMRAELS ThE Al 9 dBZolHAE oAl AR Mole] AN, BUXE B} A
EdAA 20 EANL o]4% Ay AAE B3 B s Aelsk] 98 2 ERERE EgANY 2%

Feo} B He 2 st obF HAojz FEFh
O ela 7 e A EE 9ol Zat AT ) ok olyg), SR A& o|HE7] SojE o
E-mail : shyoon@smu.ac.kr 6“*‘15:— U]’%_]_‘7]';qi 7&}/_:1']0-]% Q-Zo]-%]"é q’%@&i Ho“?:l“%
TEL : (041) 550-5363, 5365 A3ty

303



S48 8ks =5 A5 Al4E, 2004

-

-
2. &

#H o

kAo AeolFe| Azl
Aol 7]28b ket
I FAge 2 sl o
AMol59] o= HFY
giebet 4= Q. AMeie] FFo] A <zl
AARe 71EAQ 84YdE Bty AH 3
T FobollA = ARlole) MQl 7ol AA Aol vl
= Fgo] A mdd vig)] wj$ FaFT BTl
Aldes FaAHA fuw Aoz Hrie) T
AERIEAME A Wy FE 2§ o] &3 4
Qe HlawoA B3t xlde] X8]E o] &7 Wy ET
= WHEo] 713t FAZ ] e AEAAW FA

Wis N wE FE R B e HEe 3ol
KURA Teste] A3 wjart 52 Edo 7E
FAg3led Molo|z ARt A Hel i3 Had
22 10% A= &S IAAR T AF F el
wgt e xol7t AL, o] &FHE 84EC Y =
W Qlol] wel wtE Ao 9 FajA ok ke EAHE
B #E 47 (112 u#2e 38 AR + 3
44T Ado] HIUZE AR H8] &d TE
£297] tial HARE FA47](NP Phrase parser)E ©|§
slo] HAREE FAthe WHoR AFgEet AEES

=
T
g7, om

o
L.

A
%3]

L

-

719] %ol 948 HAN of2
o8 BT Aestd MololT &P
AnH oz oju], slEaial, 2} 5o] Felhgol Al
ol} A4 NYER FEHBA, Felh BY 3
she el @4 o 3 A3ke WA 5
de 2 & gk OREd A2gse J9E 94
AAZ 37) 4ol 4 2A ezt P o2,
94 945 25T FUE Qo B

ke o] AmEA] 23k7) ol

~
.
p

= ==

3. HM A2AHel 7Y

B =Rl Agksls AHdo] Aeoid uigh
A 2 fddo] A ofd AT A A
FAE 29 194 Kol Yt}

Aol Heolie] Hed By FF 4] At
A T Eg](syntactic tree)s L3, EE] £3& T3
AL 2 AU 2Este] AN E ISt
ESE oY R EojEx EURI] £ojEd UEAME
Ao g sl thF HAAg)

==
RLA e

o

hu

3.1 7= gej4y

Az AEF o] AR Fela B, Bgole] A,
71E AY A2" F 9%E AN AN 5ol Bl (tagging) HE $AHeR AR A £
A gL T30 AFolr EHS BYE Feh o4 dEHom Uehhs dea dHE FoE wd
B4 B3 AAFTE S0l By FEld Aol A ZUSHBME TR B HYe)N 44 2 &
o) ATIALE el BA70) o) Eeld Fo 2 W WA FIb AA dur) fle B8 Ade 448
2 ZE0] e, o5 T FHigE Fodt
E 1.744 T 43 A4 o) [10]. 75 24 o] M T Feld 52 Y
SER R ROV EI I R
AgstaweE A4 | BRstn A5 A
. w2} B2 v W oy
ECE R e e A
B MEN W\ D S oA
- i a R R )
e T A
ASE) = | A
e F UL,
o AR UAE
WD A B o g watas| O
N AHg R S,
Hed Qe 4% AE| C
Q= = uho}

304




AE AN A2"e s

8 T2 $A3% B0 B

33 @ R a4 A, Y FRE FE3
€ AAE AP e =dFe2zA doFE Y 72 4
H4o &S 7Y F Aok 2] dES 7 FH
42 AT AXEE F U= d%E FHAEE &
oA =gk & HEAHQ o Soltt.

T Helad o

“.o)|/jca t3}/pvg /etm”

“.of|/jca W) &}H/pvg ©l/ecs”

“-&/fjco H3Hpvg”

“-2 /etm $*/nbn U/pvg”

“.2/etm 9*/nbn $1/paa”

T FH AL Bl Wgole] HE8E 33}
A B3, 7)ol HEE EE & sou #Eo
A Hla) £gN A5 BAgsh ot Aot &

o o] TE PejadEe] AR ) s ol
A42deo] uje AT, IHX(corpus)lA YA o9
REE 7EH, g od ol 24X 7% Fei
ez Aot 8o 27, ofv]|F
PH W AF2A o AA 2 shite]
°‘E} Eﬁ_ ?'H (1012 &8 AgdoiX 9
Feage] FEES B &
&, OE HAE A @ 7
94*} i*} 15} A% o3 37 BAE e F
AAZ EFe, 2 FAFH g g
- @-\4‘* AN Uk 7 24 A
%’3‘134 Aol oA FE HHAGES T
A= AAE JHL T3
A l AR o 2R HA) AN A 2Hle] A
A 5 Sl

=

&éﬁ;_&;m]o

&aE
%3 T
By wr
)

T

&S
i
1

rﬂ.
T
—LJ

l‘m m{)(t
=

o
A
.
73

Lo
_N_

—l")‘

B

o3

f3

M

<]
=873
'\L—

}:o in3

}o)
2~

> g r{n*okm&»:_mdrlr
fol %
oX
tlo

oX
olr
mlo

32 WolRel 7 2Y
Aae Fud B4 B, T Zeiage) A4
B3l olold T 24 AYL AN GolS9 YA

WAE W) Sleh Bl By 7xE sz 7 4
B2 72 E0g 448 Ade] AEe] TE B

&/oH/ey/
+-—-2 A/
+-——4t /(0 CH B
- B

+——-0tOIHEAE /OIiA /2]

3t/0t/2H
+---2 /B
+--—& /5 .
+-— -8 A A0 2 OH)
. +---5l0|HEAE JOIA /2
g 2. 7= Eg]

A

305

Hel4 o] veid & gle 9%
P24, ov)d BAE 28 5 Ye FHe=A, 2
Aol AgoX 7Pt i Folaw B4k A Ao
THO, 10]. 28 2= AAo] d9 Q¥ &Y & &
Aol ol & Eale) dojtf,
Ado] B4E E 43
FE o] 7|nksh whg, Sl o)k uhy
A7} leut, B dFelxe oln]
2 v Je& 9 X}fr(context free) T2 ?— Tz
(phrase structure) T2 7|¥EO. 2 SH= 4F%F4] (bottom
up) B4 W e Aeaich A BHe WA T3l
'7‘1 Ao Aot FEHo2 A4 F¢ F
£ 88 F Sl & Aol 7] did o] ¥
”-4 T ::*—’ML 7ol ¢d B4 AFEel W& ¢
A= F-83 H= . YFe FEE o
o2 Agsty 1 AARERR
T 4 gl vH a
B‘°ﬂ H]?SH A 2o ]C°ﬂ °§EJ‘%
o7 SgolA de AMeE F QU

8 e vew
= ==35) )-

Mz et

3.3 SEHAIR} 20| &E

HE AL E AT [4, 8190 9JFH “gh=Eole] Ao
£ 78 BAF fPoltkEtL gt HADL AN AR
£9) 29 =g Yehlie Ao Bt Roln. A
Al A oJm 9] 4 QGeE e WAL Hlo 7
Aol A EjtAtel oiekst FelR WIHsEA Jeld)
Eabel 294 8L ol ol mojav) &)
9= 7193 AEFe] Utk T A o)ake] HAlE B
o 2 o] Hof & F se] v HAlelAY )
RE AL wE EMAoz 977} HX @it}

KTSETS $42.2 F49 &M vUspe &
YrEe] Zolo dist 54 AEE A2 A dol
7HA el B3RA7E A2 96.8%F AA S, U] @l
ool BEgHAR: vl =EA vehdths A8 43
74 itk W, gholox] il £ ol e ddoje

=3 =271 el vl &4 ol del HAlH Egtojd

&) vi¢ FEria 2oi4).

& dve 54 949 Feke aElsle A9 Hlo
Hlolae FHa B3 87 32 Jdehdes 4
S Ak, I Fowd] Jehbe AL Allo
o g %@WF ety 2343 A2 A9l H
olElHo] A v sk WS 4 e 4
allch. g oju] FEE AMEHI e 8 A
A AlzEo) gk AFd o] wE} 7&!*"719\1 Ao A
T2 99T 7 Jde AR S AT, o 2

2 8



=48} 8 8= A A 5E A4E, 2004

sPEA £y :,Lxﬂ__i ATE o
Y A2 23] Aol

Am ugEe Y5 Aoz
249 dge thewt 2o,

CUETOES DI L
- z4h A% 9 %A
B EENERSEE

g ¥)4a mAl

- BRAAFAZAIE 948 A€d 34}
— J4) WEED A}

- #Y3}e WEED HA}

o

A
AH AR

A A

A8 Aot 24
Age Aae] 4
AgF AR5 4
AE Ao B3t 24

5/ 5
-—m@,/mw

+—-=H el/st/=

X2
==

+-——¢%/H/E
LE+E2F/ +——-H4/8/D
+---HER2
+=~-DE/0 A

s

a8 3. FREYS 2N

306

il o] olge] BgmAs AAz A Wwst F3
"5:]'-1— 23]?;‘1 7‘_:}}\}1 H‘_—:_Q. rt-]oitcal‘—— 7330};01 oToni
Al "ol 25K Aol T FolTH4 theel 19
3o FE EGRRE 2RHE AW Hojxle)
e 2F93 339 + Y ool

332 BB 285 T34

W) 28 ole) BURARE BYBAIA 22 7
A G0 2834 Holarle] BT e AR
U Aelel v ANE BT TEAAL Hr).
ol S sk e olfrz BEPAE F )
£ A ) BLgAEe) 2gon $UR F 42 oo

Elo| 28 th AR, oln BeE 7 BIAE
o ©F Al doleivlol o] ERHOE F2E AR

ool AL, FAF KL HrlAlelolof gt} BaE B

PAEE 2R Hls) 5440l Hold 4 A

Aol Rol vish 2ol 1Y A AVES ¥
& et
SEUA 28 of
AR A 4w
EEFERY
PLEEERY REEEERY
EEEEERY
WY A A 2Y
EEEER P WA g
EEE RPN
2414 &4 914

3.4 0|HE7| ¥ HoFEY| CHEY
gejofollx] HIASHA Lhehtt o] FE]9] @M%
g ) 7E EARRE FEaT BYol I5E 1
dojz T AABT. HEF FE YRS %01 4
Folut E4Es] §o] S| Wue AHOR 52

ol A2lsEd AR AN BEEE Y 4 U
olgx®r| HMoiel of

B / 22U 7 E-¥(n)
dolE{H| o] 2 / Hlo]E{W| o]
SGAA 1 FAA

Ado] 1 Ao

5237 1 F943 7 A

s ) dxEE /s dIEE



R 28 29 45 IS

A% TE B34 G4l 3y

210 R Do Al
JEHIAsHJ

AT Y2 THEH 020 I
oM

018200

o

Jz o

in

Ol EJIEN
SAHIEO

=
I 4. AR 243} GHo] B

7‘;])01
& de
& $el o[9E] Solz AUY 4 slek. o]
golsl ole] Tgake 18 AQlelS
APl S25lo] ARl Je
2 S35k BB .

A5 gl Aol Aol S &

0
REEY

=

ZotgJ| Z{Moie o
A /A s dRATAL
AEYR /1 ARFAR

=5z

=2/
GEEEERESERAEER R 7
SJZon} FokEr] §o152 Zalolo] EIAA AN
AESHE A8 Ak B ATL BT Mol B
S+ gltk. oleld FolBe] Hale Bel A A&

dte e A = AT, 77 72 £4 3

of Z|uske A4 wpRelAE Beldd BEs P
4 x540] 37 sla® Fo Fuol: BsH Aol
B ERAoI oS B, 2R B AN
“gof] g2l nlofr, whrey B2 Hd 5o} REAS
M 4 AT wep BgA 7x B4 AT e
Fo) olYH7] Boluh FopEs] $oi5L FE4u o)
Z A4 W0l BT TheY Iy 45 Ao
A 71 Aol &3 B9 F9 At
4. N8 @3t
BR R4 Azdel Adve dwdoz AW

(recall)?} &= (precision)Zh= A2 Hridn, 28
H 9 WAL A viE] 5440 Holx|A
HA T AdolA] AREE =Y F ol 1jEf
e HoEE HALEE XHsH HY 540l & A
QoiE HEAl Hol AIAEE Y F Utk £ 479
AL ofe] dYolM ARSH vl A= KTSET E41(5)
S5 A%, gk, BA, g, 713 5o EHoiXE, &
= WEG AA 4 59 8-S g3 A EMES o
Aoz st ASt gl Yoo AUAEERY =

ol 77

A=, TE

307

B 2. 740 8¢ 48 A

F AR F:4804 T

TE 2N 43 68.76%
FF Qu2d Eoehe 24 81.44%
Sguazg A Hs 24 7131%
Bg9A R Y A AE £ 64.28%
Y EY) g0l BEHE £R 29.52%
2ok 7] L] BAEE B 13.54%
Bz Ao} Y& 272 )

b
2
2
of

i
Lo

Fla
i

Hate] oF 4,9000 AoEE
133k iEE Ao
2 7749 Aoz} ot
FoL, B3EARE ] ekt
E 7 Ak o
A TR BAsE
EAehs Ao v
Eobr 68.76%% UElGon EH
Atk gur g Aol dolrt ul &

EHAHOE R E Yol XFske
kel Feolite duldez sy
2 B9 2 9AY ddo] gy 34
UE FRo) digt ol A P
] A9

oo} v 2 2702 F7}et

4

o
o Mo
o

(E o Mu iz
m~

i

e £ [

o

oo > oox
Wﬁmﬁ
2 oA Lo
22
r H
R
L
wy o

o

o
&

m]o

i3
lo
(o]

He

o,
tlo
e
A

Ma ok ox
oxl off of
] A
o H T

>~

ox,
2
z

3

M
o
1 o
F{

X
2

tlo 2
i

ol

¥ 2 e B Am N 13 & Mo ooft Mooy & 9
2_11‘

oo
¢

2,

i

=

9502 & mole A4 Y A8-& d9
AR Bk Brok AdEe] F 11.3%7HF] P
At 53] oJP 7] LojSoly Foky] &l
b AN BF2 A Fdl TA 7ldsta
B o2E JRAEE oF 47% BER T
o}ﬁib}, A7 AN = A | AL 29
ol §ls B0l dojuke A= 3 Urhal 3l
A olell thet Aud #Ao] Fad 2oy Btk
A o FAEC] ik A Holetwlol & 75 3}
oAM= Mlo] &2 s T HHE AAE Aol
Aol da] FReM olgHoltt. siAlut ¢ =A<
54 4 29 2R/E e £3E0] Yol g,
TAE A4, i‘%_‘! FHA g AN TR B4
o Fat2 ¥ s Aset vlatste] el i
Q7 dasint g g FU fPsE, oF
ol i F3E B4t g e A= st
o E eI 2N A8 A A3 249 7
A ARt oiF A7t wtgEHE 2] dasin, oy

A

rzi %
=

E_’
p-
L.



3=tk & 88l =5 A A58 Al43, 2004

®7) goje} ZokEs] golgol td BAH 7 A
de T3¢ et

=

—_

5.4

2 =2oME g0 A4 A2ge o4y el
2324 Fo] Ado] AYRS YT A 7
Molg 223l ke Ha] HHL AL
B4 2N} 78 2Ae uRE 7|RAQ Ao A
A& T, WAL FAo) Bk ol e} Bgo) 12
7t Agshe Aos By BAE A7) 8 T B
AR5 TPAY Fejs BN 2 72 Fyk 2239
T EIE £I5UM BRI B 2gs)

T o]8EY) Solu} HohE] BOIEE OF Aoz

Hgste A4 TP Y AojFe] TE B
ARE 7oz PAolE Al AFH TE 727}
Agshe on BAE ASFozH HAd Hdoig
&3 R0l FFolnh. 4% $YF 2459 a7}
e8] Aot Aalelzt sl slo] ohie, ofw] #
A7t B HE BAES ANt BPPAE 28
BRYT. TF o|PE/) R F%E/) A5
S B UF Ao AN Azwe) AW
FYEE 59 5 Aee 4¥ 2HE 9 2AT

-

AR

i

rok

[1] Gerard Salton, “Automatic text processing,” Addison-
Wesley publishing company, 1988

308

[2] Joel L Fagan, “The effective of a non-syntactic
approach to automatic phrase indexing for document
retrieval,” JASIS, 1989.

Lee, G., Park, M., and Won, H., “Using syntactic
information in handling natural language queries for

3]

extended boolean retrieval model”, In proceedings of
the 4th international workshop on information
retrieval with Asian language (IRAL99), pp. 63-70,
1999.

Won, H., Park, M. and Lee, G. “Integrated indexing
method using compound noun segmentation and noun

{4]

phrase synthesis,” Journal of KISS, vol. 27, no. 1,
2000.
[5] KIBS: Korean Information Base System, http:/
kibs kaist.ac.kr
24, <82 BA9 Aols M 7y Au st
3R], A227 A4E, pp.72-77, 2004.
8, Nd Aol 2L T3 2ol s =9
ZE 0g whgAle] A 2 FR7, ARAY G
A A 9-BH, M43, pp. 437-444, 2002. 8.
A, ol&%, 21 £A4E B o18Ate] ¢ EA
A Ao Az A, A Au|ES]A] A 19H A3
3, pp.111-122, 2002.
O FE, AME, “sFA 714t ghmo] i FEEA
719] 7&”, A X akd] =7, 2 104 BAI4Z, pp.
389-396, 2003.
olat, o]dd, o] &4, “HelAh 2 LE B35 4
£ A9 FEGY Feiag ofd, AR A =EA
A2748 A7Z, 2000.

(o]

(7

[8]

(91

(10]



