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Natural Language Information Retrieval by Fuzzy Inference

Hyun K Park'- Jong Hoon Oh''- Myoung Ho Kim''.
Key Sun Choi'™'". Kwang Hyung Lee!''

ABSTRACT

The common information retrieval in the e-commerce system is the customer’s requests for the merchandise information which is provided
by the shopping mall. The rapid increase of online shopping mall and internet users requires more efficient conditional searching method about
various goods. Moreover, it is necessary that the set of results should be very relevant to the exact intent of users. To offer relevant information
to users, natural language support for information retrieval can be considered. However, the ambiguity of natural language makes difficult to
apply to the commercial systems. In this paper, we propose a method for natural language query processing through fuzzy inference for the
information retrieval to resolve the ambiguity of natural language. From analysed natural language queries by a morphological analyzer, a
template is constructed. Then the template is transformed into a database query using fuzzy inference to offer relevant information to users.

719 : KA % 2|(Natural Language Processing), HX| FE(Fuzzy Inference), MK A (E-Commerce), ¥ GCIOIEHIO|A
(Web Database)

.M 2 #HBaich) 98 BAo2 AF AN ALt AR A}
27 Qdshiz “gro] AnEle §48 AMEA)L dY =
"JEHJ B ETY AdEY AHEAY F7rE Ja ARSAE Ao = AES AME T AFLATL A o]Z Fohhe
18k AES Zodoz HA% £ AdE 14 Ay 7} o] ag!gs}r,}. o] Qs AA o] o%dtA B
L774 Fus L dw Al Ve AE AN ALHE AgAtE A& AAL 7] oFm, AR 2L 43
g e &4 digh AAvg Adsta o] At Azi= AN Wolel mfe ZARE e AT ol AM
dshiz AEE ag¥er FAstedlE 11 @A Ak o Ao = wAs= S B4 k.
& o], AL “ghol & 2994 TV'eh: HA 8771 2 olej st EAHE s Ask7] st AN 2T o] &
& AE 71EY AFE A Aade T AE 1R 2 g AR Az gg A7) 0101 STHL, 4, 6,10, 17,
71" e AR 4] st g (Interactive) £ 19]. o]% AT A= 2}010%01 Heols BY o 7|uka}
4 ; g ﬁﬁiﬁii, : 3}431; giﬂj o BAsm, §49 Aude] A9E 101E1 Hjo] 2 Z 2o
t 3 8 9 gesialad duea) wy 2 uEsigoh 24d A ?‘_01%-1" & dlojgjHo]2 Ae
RS FELE as WL s T 2 wagyl S84 AAAo S vlg B F1u



244 HEMe|Sel=FX B M8-BE H3=(2001.6)

o FPo2 Wag 3, oy diojgulo]xe Hojz W
o), AT o] AFEL Folzl Aot dlolE o]
Aol sl AR 4% EYA digk A
g ddrnoe Folxd Aod g d&d 2noj(content
word) 223, Ao AeS dolg o)A Az W
of Z2Fo] oA k. wEtA olF dAFlHE AdA
oA vehte ouE dlojEue] 2 A Sle oulz
o] mjsgo] == gko} ALEAI} Hsle AE U HEE
A gale A7t FAITE HAAM 21 A7 k.

B =RdAEs o Addort /HAE oule 23A
FAE A7 st HA FE4 9 FAAe] HR H
A up g A A B2 i%—J FAAL tgn 2. A27l

Fhxe & =EolA 11]‘?}?‘?} WES AA3 riedh H]G"F
dAe ¥ A dustn ATEAME 2E8 4=

AR Aad FAS (2 DI 2 A2FE A

g A2sle) AP BEE A9 AY B3} A9 A
% A%E doleuolx Az WBsel FAske dolgy
ol A4 BEo2 rolaith A8l 3ol dY A
Al el Bl A2 gow Ydsln JALLS F
st pAEg, 121 Yus ¥
S
W, Fol7h Aeke A¢ AW Folg Ak FEe B3
o Fog RS Aol FAYT THY BERE do)E]
Wolx H4 pEoz FRsm WA FEL Fud 9B
Yol EASHe Bole] RE4E Aot 1T oS A%
= dolgulol s Aslo] WEIIE Fakol oleuel s 2

o
+
oL ¢
S
B
3

¢ el Hel 2E
E] FEEIE]
] HE LA
LS

Azel Fof 12|

X EE b
eolE

L SE [ Bt
el Hels|

Aj?x} tﬂOlZﬂOla %
? EERTLIPN
gK |

I E=2

ok "A|
Hojefwjols M 25

(2 1) Al2" 7Y

Rq}& #A dHolg o] 2

o]oiql SQLELE WHEFLL ol ol &3 wlolEHol2
o EAste AE Zéié AMsta NG AHE AHEAFA A

A A g,

(28 Dold 4" § BatAE durE<Ql Internet
Explorer® o]&3t¥ 1, dlojgnjoj~ AAS 43 AHZ
Sun Ultra-1& AHE3MEh AH8-E ) A& Netscape Serv-
er 308 HEARE HASE do[Hdo]2d didk DBMSE
Informix Universal Server 9.12[3]12 AH&3slsgt}h. agln 29
g & Ml HEd Lnux AME A4 24
Nzee 7k A|lado 2 A 7]EY CGI7IRE A& ALE
&4 ¥ Informix Web Datablade® AHg3te] CGI7IHe]
Nzdyo e ¢io] JMEtEgE st

#AA= Prototype Al2=®o]A 7t Web Datablade® 3
SQLE AHE3 AF dlole] 2 A Ho]x F& dEE 3
HZ H28 5 don, BE = AHE JFAA Al
A} AAY Axdler 3 AdE BE AMEaIE] 4
(Concurrency)® Y44 (Consistency) A o7 &0l 2=
=g

[ A\

o

3. "Hx| =lof ot &l E#(Query Representation
in Quantization Fuzzy Rules)

A. Zadeh([8 9]9] Jsted AAIE H =] o2& Hlo|EH|o|
v‘i—olﬂiﬂ AE Ao Agd d3E [2] Fol den, &
%qwh AR AAS AT AQdol A9 AHYE HA
Hste] Aoolg FEUT AAdd I3
e 7)€ deolgHo]x 2—49}35 TEHe
EFgd. ol #AY dolewolzdA o
dioleHlo] 29 &42 HA HFez ®F
St B4 % sk A FFAA 0
criopy, v ent pn >0l
AEE <A >3 o] A

i)
o
b

o?i
032

M
mmLi}.ﬁmIo

T . SO o G
1o
N i

%0
4

ol
o
e
o

2
o
Ny
X
p|
rir
fiva)
mi'ﬂ
AN

®EsE
n
©
_O'E
£
W
N

o o A

A9 1.

A A U AN HAA JE F = ted 22 25 F
4*(Membership Function)el] €3t A ejHth

u#r: U — {0, 1]

ol W, wp(u), u e U AA AY FolAY 4% FEE
= al=

n

Z 9% #7 dlojejw]o] 20X #HA] Relation R ={Ry, -,
271vHSchema) r={ry, = ra}9]

AAYD HA [FE b, -, ta BFOITL



Aue gael w7
g0l ke ARE QoS A BA g <A

A 9] 2. Fuzzy Relational Model
23% T3 (Conjunction Rule) : Zaus () = max (Halu),
Us(u))
A3 13 (Disjunction rule) : dans (w) = min (Ualu),
up(u))
B2 2 (Negation rule) : 1 - ga(u)

I-l

el zpddejo] s Ao xHL ‘my, ‘Pt 2
o] 44 99 (Domain)el A£0lE E¥ste e 7o
ez} %ﬂr.

o

2 dom(A)) X dom(Ag) X -+ x dom(An) — [0,1] (1)

aBR <o 1>} <A 2> gste] (DI & B
A e A Adte <A >3 2ol &% dpo] o
A 2oz wBs 7 £ vk

o4 1.

<E 1>% 2e #A(Relation)o] Yot 349, 74 &
A 2% dom(item), dom(class)E dut FFHCrisp Set)o]]
v dom(price), dom(weight), dom(size)s A3 HE Uprice,
Uweight, Usized 2H29] HA Fgo] H.

(E 1) A" Ho|E{H|o|AQ] [TEM Reiation Gl

item class price weight | size |
CT15A8D TV 258000 1500 15
D-FJ65 CDP 148000 200 32
MZ-R91 MDP 320000 153 20

4, XHAN s|AM gl He|of AlM(Generation of Que-
ries from Natural Language)

4.1 Releto] el BA7le] 7=

DAL AU A dolehiols Yejeje) 33
ot Yoz 243 FE 2, 293 98) 246 ) 2
Aelel HSIEE Yol SOLECZ WERTHI0, 1] A
T BAA A2 ovd"—‘ioﬂ g Aol oue
Aolgol Hsel gean, FFAAelRE mrjele] @
o 917 el AHSHE Sojit AolFept ARH §
7HAA B EE e FUE BEEChe GRot
om ool F$7} Wk wep B ERAE F

j_:

™ He m',o _‘rfL

3
Al
A
=
5

o)

Jelol] Hate] oloiRmZ %7t g

HAI =20 2Bt X0 HE B 245

qelrh gEol} FEeldn Agetn Yz $HAUE o
galol AERA Aol WEAS FARG (2 D& )
Adele] A Al FEE dEn, AHgAe o8 F
o Aol Ax AXANE Fool vRoz 2
2, FHa 24718 AR Agoldl Yehd gvlols $&F
o 28)n Fol7t A A%, 4FW Folg BAvLh o
Aoz oulolg ATAstel WAL FA T

-

zx2l o
L

v
ofafo{F&

L

)
7

* N
L M Fof Ha

j N
[ FESET

42 MAHE|7| 9 #eljh 247

Axgrle F

el g
cole AuE Fzat Aol 8ola4 9l AEd, oE
wEoE W@ F& Al Basith dE Eo, Rl

A A7 74HE CDP'ehe Aed 34 “Gol A,
“FAZ} 7bETY, “CDP'2 £g9r)
dutd oz Pejx BAVE §F& Foid EHd oistd
gl Fe4AE F45d 7158 Fdh FEHES AAG
olE FllA /Mg gutEnn AZLHE FRIE AN
EA} )7 (Part-Of-Speech tagging) =78 £33 &
o TR Ao distd FA 7Rt FAF B A&
2 g5E BAXNE o]&3d EAEAS AAgth EA
2 Wyde ZA #E 71N 2dn BAAR 78 7Y
£H12,13,16,18], & =4 AM&3}
A7 L2 g o]gste FaPict
EA 74 ‘ﬁ‘/‘]'EH P Rde F2 aynzmT Rd(HMM :

f o

o

o % 744 el ¢

Hidden Markov ModeD[7}ell 7|¥tste] meAFdt Fo47
T Wel distd A (D& UEsts FAE TE 2= A



246 MEXe/=E=2X B Me-BT M 32=(2001.6)

o) A 71w FA 97 W) A RHQ wdolr)

Pr(T, W)
Pr(wW)

= argmax rPr (T, W) (1

¢( W)= argmax 7 Pr (TI1W) = argmax ¢

A (e 94 F3(chain rule)?} vlE2AE 7}A LS 0] 88
of A7shE A (28 de F ok

Pr (41t iopi-1) Priw;1t) (D)

¢(W) = argmax ;| R S

byt E BRI £, & FAME fGopti i
o g}, oj9} 7 RS FAF HAE A% &Y rl2ax
%9 (Hidden Markov Model, HMM)o]gta 3ttt} &7
A Pr(Wit)& o318 & (lexical probability) =
(lexical information)2til 3k, Pr (4]t s -1)S ©REE
{contextual probability) &-& F=4 ¥ (contextual information)
g1 stk hE FUAR] I71% 24dstE AgolH, h=19
A% 13 ed vheas mdelsn s, h-29 %8 24
oy rlzas zdojztn i1l o3 &3 29FES

e A A E BARYH et 50

43 AEY Y

ECI PP CESCREEE LB e R
sd 9ok Aue WAZA(Template) FHZ FAHSHE 32
olct. ARl oja) wEoz ATHD Asioleld Folol 3
Fake fiol delgulols $4948 ANt §F @
2o 2ol A% 249 @& A43E 428 A "
Folot A £4E FHa BAYE olgate] ¥NY A3
oIN Folx WAlsH FAZAE BetHm Fole FA L F
842 Aotk delelilolnel £4& FHA" B, <2

A S MRS EE RS Mt
Zo) ehtb: AR segozs FEdd. oE B,
Ihge] A A%, Feld 247

[FAZA A/BEA - folul’ 2 BA Y FARASE o]
e gAk AhEe % %&4 3 ol o
B BEAR A E S49 THE

de A Ao ENE 24T e AT &
o7l oM 44 W AT AT Eolg Fop)
NFRE 497t B dE Eol & CDP'Y A% “Ae'e
= zojo] tjd A olghs Fol(SA)7H A} Aok ot
A cldl g TAHOR AN AiE T
2 Qe ANske &old @ Az} FBsstelor Bk
Z oM@ o7t Fol7t %Y FuUE e A

\
oﬂ.

'|ﬂ
JE‘..
L
il
N
rir

N
)
N
>
®

72 @A TRe AYRDE

A9 BERS FAL ¢ Y=

JES AYT + A=
Atjelol B <E D Fob} AREAL o A
i A s, A g go g
ALY Agol Fole FA7 Ao oled AL ol
1 Fo17 29 AGEL FAN o, B T
COP& “7VA ey, 5o« sk, A 7hgy, A%
COP'2h= 9E9e TAw:

W o

o A1 A

(E 2 Foi7t detE 49 Fof 2| 3
of EEEE!

EEER “xivrolq, A, AT, W | Fole A
TRy, “maely, “ay”, Ay Toib a7
g, A = A
EAY, P, ‘Agold, “Faelt Toit =7
A, HH;F’/W‘?

5. F&E dX(Inference Engine) ¥ & vi{o|A(Rule-

Base)

Ao}l Azjdn AHE BERS SQLE ‘ﬁi’rﬁ}@ >
£ Qe H Hlolxel AHE g
AA g

A4 A3 A8 o2 sUAZ TR AL A
A AE AR A, BA, 3% L hRE vole £4
o) S FEA % WA AATE] 43 3 7 e

SRl ol ol MrtE oEE 24 ¥aby| WEolth @
A AFAe) ofn] FRE Ak FEH PH aAR AN

[5), 59AZA F2
or) o] s,

Membership

1

0
130000 150000 170000 190000 210000 2+
19 21 23 25 27 2H
17 19 21 23 25 37|
VS RS RM RL VL
(3

Jzl 2) HX| A% g4 Membership Function)



WA 222 9% F& wojat: AF FFY Aeod Fo
of el J9EE t-nome WEL HF #F HYE
MRty o]E 7wtor WA F2E A AL 3t

o r

ojFoAt) (18 2% HA FE2& Aste AE dolgH
ol 2ol AFo) A3 sHE, KA, A7) T HAwsd £
A(Attribute) %2l ool

51 5+& #|olA (Linguistic Rule Base)

A dolzsl gui AFY ER A2 &4ol we
Agiel Age} AL Ang WA &% PR FAD
Rolch. 74 Hlolzel Ay AAe 2 A¥, 49 J

e

2 AWsE Heo gaug Adsinag HEolr) £k
W2 " A Crisp Value)iFel #A date] 23t Hr
A At T A Ao

AHgEE PEHE AEold Certainty &

N
>

7 HEAos

ANEahs B% Pl dHolE ghel 7iA: Medl o
g Ad x2ZHE (x~1.9- r x+1.96 - ")94 M9
n

—|—‘

= 44390, ol% A48 “price=cheap”#
Ze A Lo dg ge HYE usd Ee #AAdE

d4g WAL, WY AFHE FE Pz w4 &

Gen, way(RY={c; 1 sy, ent w0le,, b )
2 A AE dolEHel2E D, A S4E Ay
Ap 283 Ael diF 51741 Z‘%% 1, Fa, o Fp0l2ba &)

W3ty #lojxdA FEeE 7FAEE {Ay= Fun Ap =
Fop, <18 dlolH Q3= Certainty ug ¥3} },_ {tuple =
T & 483t & 4 Ak

5.2 wA dabg 3 #A FE(Fuzzy [nference for
Relational Operation)
w1 22 oM 7 wel29 Aot Aoy F
2 gl 9l Adg AANY F YEE FE SQLE-2
2 EdsA "o & 28 &5t £,4Y o, tnorme whE
oA 2L 08 34 dsE 5¥890h

Octu, mup(RY=ALer 1y, et padley, o} (4

32 A0S AR AR i AFYAR TH o2
o 2 AF AR doleue] A snw I

AAstel iPHE ARG
& A 71 dolEuo
Ak e Aolg AT

LRI R0 9B XS0 HE T 247

oA 2.

gt AeE “71E o] 209k o] 305 o]skel 1, g
2717k 30915 ofdked TVl gt SQLEIL “select TV
from ITEM where price >= 200000 and price <= 300000 and
size <= 30; "] ¥, ik <E >3 Zo] JP2E AA
gk

[ item price weight width length height | size

TV | 210000 | 23 541 500 80 | %
TV | 25000 | 2 644 500 400 | 21
HhE zpglo] FeojQl “gro] Au JhE F9 TV'E SQL

o)
dat et 2ok

f

“select TV from ITEM where price = cheap and weight

”

= light and tvsize = medium ;
ags olo] did A <E 4>9 Zoh

CE 4) M| Zofof chgt AM Zat

item _price weight width length | height size

vV 199000 23 541 500 460 25

TV 210000 23 541 500 460 )

TV 250000 26 641 500 460 27
[ |

Alo] Qoo W FRFE i Ao} 2ol
AE7FA ] 1900000°¢1 AL “gro] Ariet ARgAle] 9
g pEsA Y 7)Ee B Ak Fo P o) |
98 B%E ZHCrisp Value) 28 gJ#Hal= A4S <F 33 2
o] & 14-5}»}74 ] 97 =, Akde] doE sH: ASe
o] & ? # gol AAFoeEAN B} A}

=

o 2
&
01% i
_L
e
A
25
s\
Y
o -
N
N,
[

84 g 3

6.1 A Hiolg

A% Ao AR EATE HBARE

3 pe %6&71/1 HE} TV 2 4717 4EA BB
d S4e HERR, “nu,

VA, SAY, SEA, A, AZAY Solth AR AHE
# Aot AddleiAY Aol e AN BEHL
A% Astel Bgom P4 Aod WATR FAH
ads A4 5704 471

TSk AT Fea B4

[‘



248 MEXelEsl=2Xi B M&-BH HI3=(2001.6)

62 Mol x2l HHEY

A9 A2 g #Hrely]) At <& 5> Ze 10719 2
°o|g AHgeh Ao AAddojA e dolxdl me A
Ao Heg Brley] Hstel o2 74 A9 @
& PATE TAE o2 o] Pkt Bk A9
EAd wat A, “F7 SR FrhEuh <E 5> YERd
Brh diks 2 bﬁ#OﬂH A AR Add] 2
g zgHoR ML HAFL Y. 538 Add]
do7t B3 gz dehd Zeeln vlad Aol

ﬂll

N

AL AE BAT G B89 AR 2L H%

RoaEg o + 9l =3 ARE dzge oy 3
E}H g0l g AHggozA doleuolx Aoz WEd o
o) Y#AAE FA st dHolEulo]x HME FoldA & F
At

(E 5 AAio] ol 2| Wits 9ist Zelet ot #t
29 Hg A4 9Fsl | Frpds

A2FTV ZdA 71Eel {1 ZA} Xj% 2TV R
AL g FopFAe A 7 g
e : 714« A

e DAl A ol g FERCET!
FAE FAAR AR® Aawel | Jo oo 8

2ads A A

A% : CDP
b3 % CDP7L Bosls. A b %
744 At
A& . MP3P
2A7a0 &
i ke
AE 429
27) At

A A 4
A : gkt
A7) : A
AE TV
#Aa & TV A7) A% Ab
743 At
AE TV
77| Hgg oy TV 37} ac 4
7174 RE
A% : CDP
2 7 °
AE A3
e Adsin 275 AR J3AW| 27 BF 1
7HE s Atk
A& : MDP

Her MDP A : ek

FANE AFoUR Aol e 4
MP3Zdolo] Abn Aloj8

i 7k en G7|E AL Fod
FHIE A8,

2 %9 CDP

63 HloEH0]A ZA AEAD
2858 AadoAdE adde] Aol e akd (2
¥ 99 2e R AR dFAI2E A3 A

el <l QA Adecl A9 A9 AIE 3

g M AW, AE2YTV'E BE30l ng 5

Azgo kel AgAe oEd 3 RgEE dgre

AR 22 9% H2E FAAE (0¥ 59 Zo] HE

uA ek

Reetol 2o

MBI QR S RAA0 BOIE YAGMR

o1 W AETV HESET

(32 4) A0l 20 Bo| S

Nan
% HE "R
AYE 98 HEY HHEPE 2AAD 5S HS8 SLRNR TEY MT UB2 22
- Zg 23Ma.
% 5
e EEN
VAR 32 e BEY ¥ R4 % o T Wy %Y REN
W LT 15000 1800 42 M7 430 O o4 a8
TVOCTAFIS 8000 1900 4R 49 4B 0 24 a8
v CIZR 18000 1800 4R M7 40 0 ey yu
™V ODTOME 164000 1200 36 3B 3B 0 a4 g2
TV ODTOIME 62000 200 3B W I® 0 4 U
A i ES
HE 28 2HW
iyl s
HES HogR
%% S0 4BU8
& a3 NP
FE gy ADER
(22 5) HX F20 o8 HE ZM 2ot oA
2 =RoA AAT AMe AFlA vehd Aze} 2o
dolgulo)ze] YA @59 WAS R2E ALERE
A A 2e AR FIF ANS BE FHER) g o
HE BEse A%E 458 5 e Aol A 53, A
do] Hog A%sd HolHE dRE AF F4H 22
Bofol A 13 wlol29 Aye vE FotET HEo] &
ojgtz E&AHY Alzy Fdo] 7HE ettt
7. 48 % 2% x|
=R A2 wE £ Frlste AA AAY A2
gof A o] dlojgjulo]x AMd] A& & Y& Ado] #HA

Aol A4 Azde ANSGT AgE Adde} DelolA
Fejx 2L Bolod dolguelz Bsle) A58 4+ Y=
gujolg 223 F vielse ATATN WTAL A4
Pt Y PEQL AAFES Fael gvl9) oujye
Hratn dolsucls 29 SQLEOE WEHe A
Ao A} gEg REHE A4 BRE AND

1% A$E ZARA AL S8 FAoE A
Sol AoE SHEE Hol Ak 7E 232 ALUS AR
L 548 SilE dED 29 240l olFo] A + LS
shes, 84 AU AsglN A5 28 7F5E Proto-
type2 FHHA



B3 ArdAzM 2Zoh s Ao s ¥ A
g% F = AAde) Ar)e) AN #HA FEo] dlolH
Holz g A3 oA} & HErTe] A 2 7]

X
T RE T OIEE ﬂﬂ'O}-— A7 71%5% Agentdlslo]

[1] J. Chae and S. Lee, “Identifying Basic Patterns of Korean
Natural Language Query,” In NLPRS'95, pp.606- 611, 1995.

[2] R. Fagin, “Combining Fuzzy Information from Multiple
Systems,” J. of Computer and System Sciences, Vol.58, pp.
8399, 1999.

[3] Informix Technical Brief, “Informix Web Datablade Mod
ule,” Informix Corp.

[4] A. Klein, J. Matiasek, and H. Trost, “The treatment of noun
phrase queries in a natural language database access
system,” In COLING- ACL'98 workshop on the computa
tional treatment of nominals, pp.39-45, 1998.

[5] KM. Lee, H. Lee- Kwang, “Fuzzy Information Processing
for Expert Systems,” Int. J. of Uncertainty, Fuzziness and
Knowledge-Based Systems, Vol.3, No.1, pp.93-109, 1995.

[6] R. Nelken and N. Francez. “Querying Temporal Databases
Using Controlled Natural Language,” In COLING"2000, pp
1076--1080, 2000.

[7) L. R. Rabiner, “A Tutorial on Hidden Markov Models and
Selected Application in Speech Recognition,” Proceedings
of the IEEE, Vol.77, No.2, pp.257 -286.

[8] L. Zadeh, “Fuzzy Sets,” Inf. Control, VoL.8, pp.338 353, 1965.

[9] L. Zadeh, “The Concept of a Linguistic Variable and Its
Application to Approximate Reasoning,” Inf. Science, Vol.8,
No.3, pp.199-249, 1975.

(101 Z& 2], “AxA Aol A AR A A2bkate] AN Al 11
8] it B ghEoj A B A6, pp.8o 88, 1999,

[11] ZAE, “35F BA 7HE o] 88 o8] 234 L7 &3
/)& Fateta} whabehe] =i, 1996,
[12] 71%%, 484, A%, “Twoply HMM ool A4-g Al

23k P4 @9l FAL el 29 A u sk s) = EA(B), A
24 A12F, pp.1502-1512, 1997.

[13] 41&3, st 4], v =, 7] 4, "o el P2 HP%GP ] ope
FE RelG o] &35 ghavof AL B A, H63] g E ghmo]
HEAE gEs], pp.389-394, 1997.

(14] £4 3], “g=o] Ao Ao &3 FYAX 9 FoAA
2", AR e s =EX)(B), M247 125, pp.1482-1492,

[16] ol AT, ol 43, 84, el 3, “F A7 Bsko] F4L 617
% 918 o8 74 Ao £ A2k P, A48 B

[17] o) 5%, %34, “APAFEEE o

175, 2000.

[18] 91314, ARAE, YAY, “o A B WY FHL 0| §8 Gl
FAL A", AR 83 =72 (B), Al 247 A6E, pp.673-684,
1997.

[19] A%, 7147, 0|45, “Bel doleue]l = A4g A% 2
o Ajzwle] A 2 &7, ARaes =R, 208 A6,
pp.810-820, 1993.

a5 7
e-mail : hkpark@dbserver kaist.ac kr
19873 Sotalgstn HAbeH(sAh)
1992 Naval Postgraduate School Z4hgt

(AAb
19999 ~# A sty ed daketa
Rl
1987 S 9%
19979 ~ & A & A3
Aok L A7 dlolEulo]2, o] F #AFE F
25 E

e-mail : rovellia@world kaist.ac.kr
1998 A #dieaw FrFaa £

It

(3h4h)

2000 Sees) &9 AAbe £
(F8AIAL)

2000 ~ @7 B3er & WAt
NS R

AolAe, AEol, JuPA ¥

293

¢-mail : mhkim@dbserver kaist.ac.kr

19823 Aetiga e S

19834 M&distal #H3FEE st (A Ah

19891 Michigan T/t 2 2H8taH(hA})

19893 ~1993d &= 38vj&d T

1993 ~ 1999\ g+t w}aly) a9 M

19993 ~ & A} st=3ar|&d BF

19933 7Y ZAFEH A AFI(0SIA) HAE
#4H(TG- TP)2} %

19934 ~ 1904 A EA7IEHETTA) FAERRAAZ A7

AR AAT 2

[} Olil g}z}-
TAldof - EatdiolE Mol 2=, BAEWRAM, FEJut]o] d]o]E
Hjol 2 F



250 HEX2S=2X B MeB Hi3=(20016)

z 7l M
e-mail : kschoi@cs kaist.ackr
19783 A&stn 3k EA(EAD
19804 BRAerIEY Ao £

(344D
1986 #2AE7|ed AW E9
(FEPah

1985 ~ 19864 T Foitieta WA 2R
1987 ~ 19889 9B NEC C&C ARQAT4 29a74
1983~ A4 FEHA7NLd AT 7

w
1998 ~ A g=e}r)Ed AEEANTHATHE &3

B ol Addol Az, 7AW, RPN, AR §

o] & ¥
e-mail : khlee@if kaist.ackr
19783 H&F o A F33AL
19809 #FA37led AdE e A4
198213 ZA INSA A4skE AAHDEA)
1985 T INSA wAbshst gahapat
1988 Z&a =7pakAl(H M INSA-
LYONIt)
19853 ~ 1995 Sy e Astets 2ug
1995~ @A FxHerEd WAeF wry
19953 ~1996d W)= Stanford Research Institute International
Fellow
2000 ~ & A Director of Information Security Center, KAIST
2000d ~ @A Direcotr of Hacking and Virus Research Center,
KAIST

AR A2, AFAF, HE VE, AZ7MILH 5

=] 2=
Fal

b



