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Enhanced Algorithm for Page Clustering by Using Topology Average Distance of Web Pages Group

LIN Wen-long LIU Yezheng YU Zhi-xue
(Institute of E-Business, Hefei University of Technology, Hefei 230009, China)

Abstract An enhanced algorithm which supports Website structure optimization was proposed for page clustering. A
quantitative criteria was proposed by introducing the average distance in graph and the low access efficiency Web con-
tent pages group was discovered as interesting page group for Website structure optimization, Thus, the enhanced algo-
rithm can find out more interesting page groups than the normal algorithm. Meanwhile the mining algorithm was inte-

grated into the topology optimization algorithm. Experiment results show that the enhanced algorithm can improve

Website structure better and it converges more rapidly.
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1. classify the Web pages of WS into P, or not based on a heuristic rule
2. initialize PG1 as the top requested single content page groups with
Support>>=min_support;

3. for (i=2; i<{=; i++) {

4. Sort the pages of groups in PG;— in lexicographical order;

5 for each group {xi,***,xi—1} in PGi—1 {

6 for each group {yi,**,yi—1; in PGi—; {

7. if (xp=y; and **+and x;—1=y;—2) {

8 construct a new group G={xj,**, Xi~1,¥i—1}
9 if (G not already in CGi) {

10. test all other combinations of subgroups of
G with size (i—1);

11. if (all such subgroups are in PG;—1) {

12. if (Support(G)>>? min_support and
Interest(G) >>= min_interest ){

13. add G into PGi;
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1. Set current optimal Website topology O(WS) = WS;
2. Callp G_Generate and output the interest Web pages groups;
3. If the output interest Web pages groups is empty, go to stepl0,
else,go to stepd;
4. Sort the interest Web pages groups by their interest degree;
5. Add a group of new hyperlinks in the most interesting Web pages
group;
6. Update the parameter of max_number;
7. If max_number>>0,go to Step 8. Otherwise,go to Step 10;
8. Replace current optimal Website topology O(WS) = WS* ;
9. Tterate the optimizing process. If no better result appears after re-
peating specified iteration time, go to Step 10,otherwise,go to step 2;

10. Stop and output the current optimal Website topology.
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Algorithm
sed min_suort | PGi| | PG2| | PG3| | PGal | PGs| | PGs| | PG| | PGs|
SpeedTracer! 30 76 240 314 224 99 28 4 0
PageGather? 30 76 240 51 4 0 0 0 0
20 94 434 383 204 60 8 0 0
10 95 513 503 231 60 8 0 0
Enhanced3 30 76 240 8 0 0 0 0 0
20 94 434 15 0 0 0 0 0
10 95 513 91 4 4 ¢} G G
Enhanced 30 47 16 12 4 0 0 [V} 0
20 65 59 37 10 0 0 ¢ 0
10 66 76 44 12 0 0 0 0
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number
10 20 30 40 50 60 70 8 90 100
Algorithm us

SpeedTracer! 0.24 0.40 0.51 0.71 0.92 1.14 1.30 1.40 1.50 1.60

PageGather? 0.09 0.31 0.31 0.46 0.51 0.64 0.87 1.00 1.18 1.32
Enhanced? 0.30 0.40 .0.57 0.61 0.67 0.73 0.80 0.97 1,10 136
Enhanced* 0.34 0,54 1.00 1.23 1.44 1.66 1.84 1,98 2.14 2.57
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10 20 30 40 50 60 70 80 90 100
Algorithm us

Without Combined® 0,34 0.54 1.00 1.23 1.44 1.66 1.84 1.98 2.14 2.57

Combineds  0.38 0.60 1.12 1.43 1.56 1.78 1.99 2.23 2.41 2,66
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%1%  All Feature GA-FS H-MTL. GA-MTL eGA-MTL
Colon 29.04+9.2 27.5£9.1 28.449.7 26.8%+7.0 25.0%7.8
Breast 23.242.6 22.7+4.6 23.143.5 22.545.7 21.5%+2.7
Leukemia 30.073.2 24.4%3.3 23.3%5.2 23.0%£3.9 22.7+4.2
Ovarian  25.8%3.3  23.3+4.3 21.344.8 21.243.5 21.1%3.1
P 27.044.6 24.545.3 24.045.8 23.4+5.0 22.56%+4.5
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