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ABSTRACT

Boolean retrieval systems have been most widely used in the area of information retrieval
due to easy implementation and efficient retrieval. Conventional Boolean retrieval systems,
however, cannot rank retrieved documents in decreasing order of query-document similarities
because they cannot compute similarity coefficients between queries and documents. Extended
Boolean models such as fuzzy set, Waller-Kraft, Paice, P-Norm and Infinite-One have been
developed to provide the document ranking facility. In extended Boolean models, the formulas
evaluating Boolean operators AND and OR are an important component to affect the quality
of document ranking. In this paper we present mathematical properties of the formulas, and
analyse their effect on retrieval effectiveness. Our analyses show that P-Norm is the most
suitable for achieving high retrieval effectiveness.
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F(d, t1 AND t2)=MIN ., wz)
F(d t:1 OR t2)=MAX(u1, w2)
(a) The fuzzy set model

F(d t: AND

F(d, t1 OR ---'OR ti)=(-7) - MIN(u, --

-« AND t2)=(1—7) - MIN(ws, -, wn)+7v - MAX (w1, -, um), O0<r<0.5
Sum) Yy - MAX G, -, wm), 05<r<1]

{b) The Waller-Kraft model
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F(d, t1 AND -~ AND t)=25-20)
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F(d, t1OR - OR ta) =g

0<y<1 and wi 's are considered in ascending order

0<y<] andwi s are considered in descending order
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(d) The P-Norm model

F(d, t1 AND -+ AND t)=r - I-MAX(I—wy, -, I—um)+{I—7)
F(d, t1 OR -- OR t))=r - MAX(1—w1, -

1w+ (1) - 7
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(I-MAX(I—w1, 1—w2))+I—7) - —5—,
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Az}

2
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A8 WA E B3R Rl FAE 335
t}. z2eiv}, Waller-Kraft, Paice, P-Norm,
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she A3 ge2A 249 98 2H P o
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Bae 784 A (8 1D EAg AL
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A, 5 A di, d29F B9 g0l 2 2
o] Mtk 7 sttt
di = {(t1, 0), (t2, 0.9), (5, 0.9), -, (tss, 0.9),
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dz = {(t,0), (t2, 0.1, (t3,0.D), -+, (te9, 0.1,
(two, 1))
qi = 1 AND t2 AND --- AND two
Waller-Kraft 2d-& 39| gl tigt ds, d29]
FARCR Y 4 AF Y. au o
PR AIFEL A gl dalq FM 49
HEE7t A 429 TERRL & ez 2
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2Azke 2 0.23108 AR BT 3, 6 4l
of 715A|2) A& a7} 28] Ale] 7HFAY
B 27l d@ ZTE AHAIIE olel
& BAgt ALl Bd AFES] HE B

8 & 2) : Infinite-One
E JAdES AR e
24, 78 19 BdF o4 BAE 9
t}. 224 Infinite-One 29| A4 A
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B w5 1 nd RE AANAE FYT FRE
Z weg
TAA B A A9} A ol HAE
& QiAo &3)) W Rel], 2 WAL g

N e

52 gt} oS Azl thg ditalo)
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olg Arka} A9} Ase FEECE YT 4

o 2 gk, ohgk AL Ao AivE M2 o}
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