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ABSTRACT

In recent years various document ranking methods such as Relevance, R-Distance and K-Distance have been
developed which can be used in thesaurus-based boolean retrieval systems. They give high quality document rankings
in many cases by using term dependence information from a thesaurus. However, they suffer from several problems
resulting from inefficient and ineffective evaluation of boolean operators AND, OR and NOT. In this paper we propose
new thesaurus-based document ranking methods called KB-FSM and KB-EBM by exploiting the enhanced fuzzy set
model and the extended boolean model. The proposed methods overcome the problems of the previous methods and use
term dependencies from a thesaurs effectively. We also show through performance comparison that KB-FSM and KB-
EBM provide higher retrieval effectiveness than Relevance. R-Distance and K-Distance.
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e s 245 a9 | adYes R EE
1 9 4 15 Information Storage
and Retrieval
2 6 5 20 Artificial Inteligence
3 7 5 15 Distributed Database
4 T 7 5 15 System
(29 9 4% B2 AR
Query 1:  Retrieval Models (h.3.3.3)
Query 2: Retrieval Models (h.3.3.3) AND
Search Process (h.3.3.4)
Query 3: Information Search and Retrieval (h.3.3)
Query 4: Information Search and Retrieval (h.3.3) AND
Retrieval Models (h.3.3)
(29 10> A% 97} 23 19 23 St 29
Query S:  Artificial Intelligence (1.2) AND
NOT Knowledge Representation Formalisms and Methods (i.2.4)
Query 6: Artificial Intelligence (i.2) AND
Speech Recognition and Understanding (i.2.7.5) AND
NOT Deduction and Theorem Proving (i.2.3)
Query 70 Artificial Intelligence (i.2) AND
NOT Deduction and Theorem Proving (i.2.3)
Query 8: Atrtificial Intelligence (i.2) AND
Frames and Scripts (i.2.4.1) AND
NOT Programming Languages (d.3)
Query & Artificial Intelligence (1.2) AND
Deduction and Theorem Proving (i.2.3) AND
NOT Applications and Expert Systems (i.2.1)

(2 1) 4% H7t A5 2¢) 23 B2 29
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el B0 AF BEXMEY THERE FAH
Atk o9t FME CRCSY Melojez BHE
o] 9len Mo]EL Information Storage and
Retrieval #oFe] W &olth{6]. 4% H7t 38 2
£ NOT d4ag x#tate 5709 et doo
67he] A E, 22X 209 SHEC) HF EA
9 HEE FAHY A10]. Fos} FMe
CRCS9 MloEZ HEHY X, EAMe
Communications of the ACMolA] ¢J9j& =& 5]
dom, FEAe) &£ Artificial Intelligence ok
olth (¥ 1007 (¥ 11D A48 4% H7}
AEd XE Ao g0tk

71E9 45 Gt A5 £gH e BYY
Aol 5 ANDS NOT f4bzbghg Az glch
OR Atztel ti@ 45 H7kek ANDSH NOT &
Abztel] ek Bk A& A Hohe st £
Mol Ae "7t AR E WA A A
Hrt A8 (2 12> (27 13)oAM AAE 5
he) Bt Ao 79 #AE, 283 1589
GAE) AT EMEY &2 TS At *
ojgt A& CRCSY MRl E2 HHHY U,
A 9] &2 Distributed Database System o}
o]t 13, 34].

4.2

olr
o

AR-E,

Dhel 45 W7k AR B mEA At
KB-FSM, KB-EBM 3} 7] 2] ¥ & Relevance,
R-Distance, K-Distance® &3, &9 A%
W Ee]l AR T A FAE] AT &9 Al
9] Spearman A AFE A4S F, vlwad

KB-FSM2 &4%& 238 + =279 o)
MEgyek A& 7HA T ek 4709 ygk 0, 0.3, 06,

090 th3ted, AgtE 05%E 271R] F7HA171HA
KB-FSM9| 45& #7189t £ =2
7N 24 g2 A el d2e
TE Asturttk wety ol 78 A% F5
o] KB-FSM¢] 74 &gl nlxe 4L &
Hog uudith (29 e Ae vy 243
g HAEY 718 &% FF F7EAHEH A, voh A
o gtEo) 77t 033 1499 71 B AN &
& AFsch

KB-EBM-& £Agte 288 & A& 2789 )
MAS pot AE 7HA . Aok 4909 pgh 1, 2,5, 9
of W3k, AgtE 0.5%E 2717 F7HA171E A

e o

KB-EBM®| 4%-& B7h4ch (29 15)& 57)
o 718 24 $5E5 N KB-EBMS| 4%
2 HelZT 712 &% Y5 F7HASHT, pot A

o] gtE0) A7 29 14¥W 7MY 2 AY 2 &
£ AF3A

(B DFH (R HE A5 37 A8 138 49
9 A4 W9 Relevance, K-Distance, R-
Distance, KB-FSM, KB-EBM 2 & &3 Az}l
t} o522 ¥ KB-FSM3} KB-EBMo| A&
A AHEE g e Hefo] Aol BAgel e A
IS ATEE G UL EDe 9 d
A sl e s Hok] 2H4E a9 A
ot} Spearman Q¥ AFY HF, FAH, A1
# 2FoA KB-FSM 3} KB-EBMe¢| 714 £&
45€ 2952 g =3 KB-FSM3} KB-
EBM2 7} Z& EAtE 7HA 2 ey, o)
Agtate sl 7MY A UL onjg
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Query 11:

Query 10: Distributed Systems (h.2.4.1) AND

Distributed Systems (c.2.4) AND
NOT Trees (g2.2.4)

Query Processing (h.2.4.2) AND
Data Models (h.2.1.1) AND

NOT Distributed Systems (c.2.4)

Query 12:  Distributed Systems (h.2.4.1) AND

Trees (g.2.2.4) AND
Combinatorial Algorithms(g 2.1.1) AND
NOT Distributed Databases (c¢.2.4.2)

Query 13:  Logical Design (h.2.1) AND

Distributed Systems (h.2.4.1) AND
Query Processing (h.2.4.2) AND
NOT Graph Theory (g.2.2)

Query 14:  Systems (h.2.4) AND

Languages (h.2.3) AND
NOT Distributed Systems (c.2.4)

(29 12) 4% %7k 25 30 T Fot 29

Query 15:

Query 16:

Query 17:

Query 18:

Query 19:

Distributed Systems (h.2.4.1) OR
Distributed Systems (c.2.4) OR
Trees (g.2.2.4)

Query Processing (h.2.4.2) OR
Data Models (h.2.1.1) OR
Distributed Databases (c.2.4.2)
Distributed Systems (h.2.4.1) OR
Trees (g.2.2.4) OR
Combinatorial Algorithms(g.2.1.1)
Distributed Systems (h.2.4.1) OR
Logical Design (h.2.1) OR
Distributed Databases(c.2.4.2)
Systems (h.2.4) OR

Languages (h.2.3)

(Y 13) A5 H7t AE 4o £3E £ 29
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(B D AT 47t A8 1& A8 2 2e vl

Queryl Query?2 Query3 Query4 Average
Relevance 0.867 0.783 0.933 0.800 0.846
R-Distance 0879 0.742 N 0.842 0.783 0.812
K-Distance 0.867 0.833 0.904 0.817 0.855
KB-FSM 0.867 0.867 0917 0817 0.863
KB-EBM 0.867 0.867 0917 0.800 0.863
(22 4% %71 A8 28 A8 724 58 Hx
Query5 Queryb Query7 Query8 Query9 Average
Relevance 0.943 0.829 0.943 0.314 0.257 0.657
R-Distance 0.486 0.886 0.829 -0.086 -0.771 0.269
K-Distance 0.986 0.943 0.943 0.600 0.829 0.860 A
KB-FSM 0943 0.943 1.000 0.657 0.714 0.851
KB-EBM 0.943 0.943 0.943 0.657 0.714 0.840
(B3 A% %7} 4R 38 A48 44 5 vz
Query10 Queryll Queryl12 Queryl3 Queryl4 Average
Relevance 0.857 0.786 0.750 0.884 0.723 0.800
R-Distance 0.786 0.357 0.679 0.179 0.670 0.534
K-Distance 0.929 0.902 0.679 0,750 0.688 0.790
KB-FSM 0893 0500 0964 0929 | 0634 0784
KB-EBM 0.893 0.857 1.000 0.857 0.777 0.877 o
(B 45 37 A5 48 AH88 44 a8 v
Query15 Querylb Queryl? Queryl8 | Queryl9 Average
Relevance 0.902 0.268 0.705 0.607 0.714 0.639
R-Distance 0.268 0.929 0.420 0.616 0.991 0.645
K-Distance 0.554 0.884 0.420 0.027 0.786 0.534
KB-FSM 0.857 0.964 0.750 0.848 0.964 0.877
KB-EBM 0.893 0.929 0.750 0,848 0.964 0.877




(E5 A5 37t 23 g a9

Average Variance Worst mm_éest -

 Relevance | 0.730 0,048 0257 0943
R-Distance 0.552 0.185 -0.771 0.991
K -Distance 0755 0.053 0.027 0.986
CKB-FSM | 0844 | 0013 0500 1.000
KB-EBM | o064 | 0008 0657 | 1000
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