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Performance Evaluation of Bibliographic Navigation System
with Association Rules from ROC Convex Full Method

MINORU KAWAHARA! and HIROYUKI KAWANOTt

We have been constructing bibliographic navigators using association rules.

In order to

provide effective knowledge for naive users, it is very important to decide several threshold
values for mining rules. In this paper, we focus on the techniques of ROC graph to evaluate
the characteristics of derived rules. By using the ROC convex full method, we can estimate
appropriate threshold values to derive association rules for keywords.
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Fig. 1 The result window of our system.
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Fig. 3 Lines a and 8 show the optimal classifier under
different sets of conditions.
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U : The universal set of all bibliographios
B : Aset of bibliographies covered by a query keyword set of G
R} Aset of biblipgraphies covered by a keyword r; derived from G . whero j = 1.2.3...
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Table 1 Categories of retrieval keywords.

7T B 15 F—T-NE | T
1 10001 ~ 13 13
2 3163 ~ 10000 70 20
3 1001 ~ 3162 341 20
4 317 ~ 1000 1048 20
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8 4 o~ 10 10722 108
9 2 ~ 3 14540 146
10 1 34738 348
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®2 ROC ABIZLAHE Minsup
Table 2 The most suitable Minsup derived from the
ROC convex hull.

5 # DT (Minsup)
0.0000 ~ 0.0638 AllPos
0.0638 ~ 0.2597 0.02
0.2597 ~ 0.2746 " 0.08
0.2746 ~ 0.4126 0.10
0.4126 ~ 0.4535 0.20
0.4535 ~ 0.5478 0.25
0.5478 ~ 0.5751 0.30
0.5751 ~ 0.9644 0.40
0.9644 ~ 3.6601 0.60
3.6601 ~ 4.4116 0.60
4.4116 ~ 12.906 0.40
12.906 ~ 227.06 0.60
227.06 ~ AllNeg
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%3 H7TY 8~10 FBRI LA ROC MAICL 2 8iE Minsup
Table 3 The most suitable Minsup derived from the ROC
convex hull without categories from 8 to 10.

I B ST (Minsup)
0.0000 ~ 0.0638 AllPos
0.0638 ~ 0.4791 0.02
0.4791 ~ 0.7195 0.04 |
0.7195 ~ 0.8103 0.06

- 0.8103 ~ 1.0589 0.10
1.0589 ~ 1.7351 0.15
1.7351 ~ 3.2032 0.25
3.2032 ~ 4.3497 0.30
4.3497 ~ 12.906 0.40
12.906 ~ 227.06 0.60
227.06 ~ AllNeg

bOVERS THA.

ZIT, X —T—F®p(N)/p(P) &, ®WEx~—

TN PEBTANBMEEL B ETHE,
p(N) _|U|-|B]

p(P)  |B]

®)

BRI

FEHSGE Feb. 1999
1 —
0.02 -o—
0.04 -
0.06 &
.08
0.10 -
0.15 -
0.20 o~
025 -+
030 @~
0.40 x—~
0.50 &
o 0.60 -x--
%
e
o o8 o8 1
False Positive rate
i1 #7T) 8~10 2BA L7z Minsup 2538 FE L
ROC 777 . '
Fig. 11 The ROC graph of Minsup with the iso-
performance line without categories from 8 to 10.
T4 Rerror = 145 12875 Minsup-
Table 4 Minsup at Reprror = 145.
H7T) | p(N)/p(P) x AN | &# Minsup
1 0.0000 ~ 0.2211 AllPos ~ 0.02
2 0.2211 ~ 0.7139 0.02 ~ 0.04
3 0.7141 ~ 2.2706 0.04 ~ 0.25
4 2.2728 ~ 7.1847 0.25 ~ 0.40
5 7.2075 ~ 22.565 0.40 ~ 0.60
6 22.790 ~ 69.076 0.60
7 71.235 ~ 207.24 0.60
8 227.97 ~ 569.93 AllNeg
9 759.91 ~ 1139.9 AllNeg
10 2279.7 AllNeg
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5 Rerror = 145 IIBIF 2 EHER
Table 5 The derived result at Reppor = 145.
MR FHERF—T - F JREIME | Minsup | FP TP
=) 1 2 3] a| 5| 6| 7| 8] 9] 10| &k | (FH)%) (*F3) () | ()
1 103 [|33| 9| 1| ol of of o0 0 89 0| 0.02 0.6643 | 0.8863
2 9|24|18| 6| 1| 0| 0] 0] 0 0 58 0 0.03 0.6306 | 0.8996
3 1 1 ol oj o}l o| ol o] 0 0 4 35 0.17 0.1584 | 0.3213
4 0 0 ol ojojo| ol 0] O 0 2 80 0.34 0.0202 | 0.1072
5 0 0 ol ol ol o] o] o} o 0 2 95 0.50 0.0030 | 0.0329
6 0 0 0 0 0 0 0 0 (¢} 0 2 94 0.60 0.0043 0.0472
7 0 0 ol o] o]l o| o] o] o 0 1 94 0.60 0.0008 | 0.0431
8 0 0 ol o6} ol o] o| o] o 0 0 100 | AllNeg | 0.0000 | 0.0000
9 0 0 0| 0| 0o}l o| o] 0f o0 0 0 100 | AllNeg | 0.0000 | 0.0000
10 0 0 ol o| o]l o] o} 0] o 0 0 100 | AllNeg | 0.0000 | 0.0000
(i) FHICE 2 AOBEEDD, 77 T)VEOFHOEHPLEOFHI-ELEVEENH 5.
® 6 GERFEICLZHEHER
Table 6 The derived result by our basic algorithm.
A g E -7 - N El=- Sk Minsup FP TP
HF ) 1 2 3 4 5 6 7 8 9 | 10 | &% | (FH)[%) () €25)) (F3)
1 2] 20|l o} ol o0} o0f| o0ofo0 0 5 0 0.08 0.3590 | 0.5130
2 2| 3| 1{0] 0} 0}t 0} O] O 0 6 0 0.08 0.3882 | 0.6519
3 2| 3] 1 1o}l o} o] o} o0 0 8 0 0.08 0.4144 | 0.6990
4 2| 4l 210}l o0of|o0o| 0] o0ofoO 0 9 0 0.08 0.4314 | 0.7386
5 3|1 4] 2|1 ol o} o| 0] O 0 10 0 0.08 0.4496 | 0.8260
6 2| 4| 3| 2 110} 0} 0| 0 0 12 0 0.09 0.4290 | 0.8123
7 2| 3| 3| 2|1 11 0| of o0 0 12 0 0.10 0.4117 | 0.8409
8 1{ 2|2} 2| 10| 0| 0] 0O 0 8 4 0.18 0.2676 | 0.7040
9 1 1 1 1 1 1] 0| 0] o0 0 8 13 0.31 0.1829 | 0.6355
10 1 1{ 2] 2] 1 i1l 0| 0] 0O 0 10 3 0.27 0.2332 | 0.8453
(F) ik %}Lb.&#@ b, #7T)VEOFHOEHPLEOFII—BLEVEEND 5.
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