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ABSTRACT

In this paper, we present a new fuzzy information retrieval method based on thesaurus. In the proposed
method the thesaurus is represented by a fuzzy linguistic matrix, where the elements in the fuzzy linguistic
matrix represent a qualitative linguistic values between terms. In the fuzzy linguistic matrix, there are three
kinds of fuzzy relationships between terms, i.e., similar relation, hierarchical relation, and associative relation.
The implicit fuzzy relationships between terms are inferred by the transitive closure of the fuzzy linguistic
matrix based on fuzzy theory. And the proposed method has the capability to deal with a qualitative linguistic
weights in a query and in indexing of information items to reflect qualitative measure of human based on
vague and uncertain decisions rather than a quantitative measure. Therefore the proposed method is more
flexible than the ones presented in papers[1-3]. Moreover our method is more effectual of time than the ones
presented in papers[1-3] because we use a fuzzy linguistic matrix and AON(Associated Ordinary Number)
values in query evaluation process. As a result, the proposed method allows the users to perform fuzzy queries
in a more flexible and more intelligent manner.

1M £

BEsiede] ATHTL oleid A29Ee A7

FRAN AL Fad BHURe Sisiel] ¢
sMe AR AMERRe AR et 419 A9l A
A e (Search Patterns)S F&31A] F& sk Aol
(51 B4l AEQTE USAe A JRET
< gAEy gE JRE dis] FReF T
ol e HPY 298 Foske Aotk iR
HAHA AR A2HEL B =T 2A
2 Ao 23y ol@E Alage B 7k EAE6)
& 7R vk 0|9} e AlEHdA Fa8 EA)
d 39 e FEH e dRe Yol

218

FaZo|y BAYE 4u THL LA @7 o
ol 2ol EAse FRE HF3] Mg F
it

EE =go 2Aske AM 2de] Bs A
3171 A3l AldE|29) & RAHlo)AE o] 8de
ARAN w23, 5, 8, 9-12]0] A|SHHAUTH 27
 ol2ig WHHES AAo]A Y] folE 7he| I
A7t ddel AFHEA w2} grolw, AAuo)ze S
£ ol glojr E87olx] Bajrt.

EE1e Adulo)2d] 248l & o 283
AR v AN} o] Wb X AuojAs



FEAMAA B dof MEH2] AT TLHQ HA A Frh by

T2317] Ysle] YubHog AMEE THZ JEe
N3 WEYZ(Concept Network)[8}5 EH3}7] 43}
o 7id wlEgX(Concept Matrix)5 AHEFFOEH &
£ o2 e gt =3 =7 (119 P& Al
|AFe] Zojet Aol W golg 7] e
2 AFHA [0.0, 1.0] Alele] 7+ Zh(Interval
Value)2. 2 2o ¢ JYEF gt 28t =5[]
o] HiollA xaujo]2 E S5 7k Bl 2
2 g 79 HA BFARE I F Y=E A
o}, RHeF XjAHo]x i £oiE 7 o7 7ix|9)
HHY L AlFehs R A X&) i & o
B £84L AXY £ AUg Aolnt. 53] A1ty
Zelol B4 ¥¥, 8|3 Aol A YR g 7H
o] AAEE PPH o2 FH3= FE HA A2H]
2 ARRARA F o 85 AN A2 98E
A3t B 5 o

2 =woMe d EZAE % HR] o
HEYAE o]8dhs M FEAN WS At
ok HA] o] mEY2A §ojE 7He] BAE F
9], A, 282 AZe A 7 BAZ FAHC
AR o] wjEH2eA goE 71 FAE AR=
7t #A] =)ol 2AF HelHd gl g F
29tk 2 =8 AR PEe AR A9,
A9 2 AR F5o] Y, T8I AlhEs R
oI5 7He] FARo) A7H] FHZF o FAget &
T& a2 vkgdshs AA4FA Ao 7e AT
3 A o]&[13]0 2AF AoiA AN (Linguistic
Descriptors)[13}8 ©]&-3l] Y + J=E i)
wehA B =Rl ARFE HHe =E(1-3]00A Al
Qte WhEETE F o f83ich 3 Ae] Hr o
2] o] mjER A9 AON Zh2 ©]&4-37] miol =
13004 AMEEE HEEG A 5848 2k
th AEo 2 AR & o #8310 A5E W
Hog Hgs AP F =T It

2. o] HPE 2i6t
715X B8

BH40{9f

Zele] galofo]] Hsl= 715 o 7= &)
AN41E2 AR 2A F 71A] FHe o)z £ R
g ) 3hies 7EEAIE o gloly F2X(7)
o2 Y3 g shte tEAE @A g
(Threshold)[15]10 2 Wol=gle Aot} B =FolA
= gole] kRS AAte ouiql Mol Fg
ke T}

A% 7EAE Aojst AugRel A4 ¥y ¥

219

< A3 8tk AREEAT. 2y olEE 7k
28] Fos Alghe] FaF ol et ol
m2tA Ak 7MER1Y] RAs AR HXE HE S
A3 AFH A} goz #Hgsly] 93 ule o
3k A2 & I 2 3l7]. ol¥st BAIE s3]
Ak 2 =2 Aol e gl AAA 7t
AE FoAY 5 U=E gt

Zejo] EMolE 3t A 7= ==[16)0
A AR Al YR o5 7k #¥s B85
FARBHAL HA] o]Z2[13]e AT AolF dH=H13]
g ol&3td T3 7ol AT F Utk A
Ty= B9 715AE Yeie dofsis 1o &
E3telh

T(J)= {definitely important, extremely important,
very important, important, slightly important,
very slightly important, none important}

02l 2 A 712 B important] e &7
72 Me) Belo] €)5jd 2 v} RelHic Dol
o) 1R el Aldels W §oiF 119 B
o] Rolst Wy Bo] Uk, Aukstel Akl
¥ oI5 119) FAEE Yol FHHE JuY
29) Ao F%e 7] wolth, M B =g

F 1. 715A B0l oig dold dAet #A] o] g
Table 1. Mapping between linguistic descriptor and
fuzzy number for weights

%1o}4) et TEN
definitely important(DI) [1.000, 1.000, 1.000]
extremely important(EI) [0.700, 0.850, 1.000]
very important(VI) [0.525,0.675, 0.825]
important(Imp) [0.350, 0.500, 0.650]
slightly important(ST) [0.175,0.325, 0.475]
very slightly important(VST) [0.000, 0.150, 0.300}
none important(NI) [0.000, 0.000, 0.000]
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Fig. 1. Membership function for weights of search term
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Table 2. Mapping between linguistic descriptor and
fuzzy number for T(H)

Aoja drgak TFN
definitely broader(DB) [1.000, 1.000, 1.000]
extremely broader(EB) [0.700, 0.850, 1.000}
very broader(VB) [0.525,0.675, 0.825]
broader(Bro) [0.350, 0.500, 0.650]
slightly broader(SB) [0.175,0.325,0.475]
very slightly broader(VSB) [0.000, 0.150, 0.300]
none broader(NB) [0.000, 0.000, 0.000]
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Fig. 2. Membership function for T(H)
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2l A= 718 e, vo = 3= (Modification
Function), ZZ2]3L M ©lF 3 (Shifting Function)
£ vehdoh metA Ak 5T 1(E), TH), TR),
23 (el YAEd e A4E HA FEL F

2~=.0
T =T
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A 4 Sl
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S AME Aot} jlEAT]Y] Ak F ¢dojz
o] B 1014 RolE 47 =) 49t o] 4,
=[a, a, 03]3} A=[b, by ba]g]‘ 7ol ZEHAS
o o3t e 2 7B Aol Aojdri21).

(821511 A 4B =[a1, @, as] (H) [by, by, B3]
' M = [a,+b, ay+b, a;+b)
T A =[a, @, @] (7)) [by, by, b3]
" = [a '_bl, @ by, az * bs)

olol RelE iAol Z7ieke] B A @A
F2lo] o "asith A7) ke Adgeln A, vE
Zbzt HagkMinimum)? HhakMaximum)2: oJn]g
o

)

395.2] A WA Alk=[a, @, as)lk
=[avk, arlk, aslk]
FHagh - Min(1, 4)=[a;, @, as] (A) [by, by, A
= [aAb, a;/\b,, a3\b3)
Hhgk - Max(4,, 45) = [a1, @, @3] (V) [by, by, bs]
= [a\Vby, a;V by, a3V b3]

Fgels2pel e iz, Adie 428 #A ¢
7k gubgel AdA21jelt), EF [R50
Y520 e AAAES 4 (16)9 ol5d4+S
BolatA gttt ol dollA] Ao AE HA
g 74 dAES 4 (3-89 At HA A
o] WiEg A pmre] Aol nMLyE ¥ F Uk
TMLYE o143l 4 (10)9 0,(xE Akl
#3ted AON(Associated Ordinary Number)ol] 3k
A7t gasit}, AON[21] #2 4=[a, a, a;]%
Ze AR B ol Ol o g o=
BHEe A &A1 #hgelnth
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A =@+2a)+a)Ad@, A=la, m &) (1)

2 A7DE AT FAF S= 2] (1ol FEs
T2 (12y& ol 435 Aeje 7+ ARFES thal
A4 el ZhRSV)ye] AxtEn AlLbE RSV 54
(1114 AON & o837 wi&Ee] U=[0.0, 1.0]
Ae] 2 Froloh, & Eo] AltE RSVE ol
Ty 304 he F& AMoE Hol e A4y
HRA) o} o] FEER] &3 VSRF SR = Rel
3} VR Aele] $RM3) o] @y o2 #x] g3k
ol fix1%Ht. oleld Tl S 4HE HA] o)
gt AON o= & % glon] RSVE ¢Ashe
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Fig. 3. Linguistic approximation and classification of TFN
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(relevant), VR(very relevant), VCR(very closely
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Aot 22 BE RSV, RSV;= 242t VSR VRE
ol 24 % #REh
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I &
VI DI

VI NI
DI NI

L tg ty
NI NI VI NI
SI DI NI NI
Imp lmp SI DI
Imp DI SI NI VI DI
NI VI DI NI Imp VI
SI Imp VI DI NI DI
El EI EI NI DI DI |

obj

Iy
NS
NS
NS
Cs

L
NS
NS
NS
CS
CS NS
NS CS
VCS VS

7]
NS
VCS
Sim
NS
VCS
VS

CS

t -
NS
NS
NS
CS

CsS
CS
SS
NS

NS
S8
CS
NS
NS NS NS
NS NS NS
VCS Sim NS

ML
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[cs
NS
NS
14[NS
NS
NS
NS
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CS CS NS VCS VS VCS
CS Sim NS VCS VS VCS|
Sim CS NS Sim Sim Sim
VCS Sim CS CS CS V(S
VCS Sim NS CS VS VCS
VS Sim NS VS CS VS

VCS Sim NS VCS VS CS i

b bty f

WA H23gY MEY2 oM AA Uaay
B slE22 0,9 9] Ao} WEY2 Mre) Mol
A TMD)E 1831 Thest Po] AON groz 7
SR

910500 0.675 1.000 0.000 0.675 0.675 0.675
1.000 1.000 1.000 0.325 1.000 0.675 0.85
0.000 1.000 0.500 0.500 0.850 0.675 1.00
0.675 0.850 1.000 0.325 0.850 0.675 1.00
1.000 1.000 1.000 1.000 1.000 1.000 0.85
0.850 0.850 0.850 0.675 1.000 0.675 1.00
[0.000 0.850 0.850 0.850 0.850 1.000 1.00
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%% 7t Bue) otk 24 4 ARSVYE 2
(129 <J8) et o] Aojiny.

0,
Obj( *p=03
04
05
%

o7



&= WA 2 R eA2dE8E) =82 2000, Vol 10, No. 3

Query : <VI, _, _, Imp, EI, , > OR <, EJ,
Imp, , , , >
RSV (0,) = 0.717, RSV(0)) = 0.662
R8V,0,) = 0.783, RSV (0,) = 0.675
RSV (0;) = 0.775, RSV,(0;) = 0.925
RSVi(os) = 0942, RSV(0,) = 0.750
RSV (05) = 0.675, RSV(05) = 0.675
RSV, (0s) = 0.833, RSVy(0s) = 0.825
RSV,(o;) = 0.658, RSV,(0,) = 0.825

A9 Aol 4 (152 485 e pe
I= gt
RSV*(,) = 0.717
RSV*(0,) = 0.783
RSV*(0;) = 0.925
RSV*(o,) = 0.942
RSV*(05) = 0.675
RSV*(05) = 0.833
RSV*(0;) = 0.825

up2ba] ol AmE A 7Zbo] AON Zroll 27
3 RSV AISkE TRt ol oA 2 Bea
HA3E dA "rk

RSV*(0,) = 0.942 (CR)

RSV*(0;) = 0.925 (CR, VCR)

RSV*(0,) = 0.783 (VCR)

RSV*(os) = 0.833 (VCR)

RSV*(0;) = 0.825 (VCR)

RSV*(0;) = 0.717 (VR)

RSV*(05) = 0.675 (VR)
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T o2 RAFe wo} £ 7k o Hajge
w2l & (Precision Rate)[6}> YRISAIT 77+ 3F
02 FAsh= Zo) & o} ARAWIA stk A
SAAUTE B =FA Aol dholA AR
TEEA] 2 AARE RojEin 4ol YR o
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