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Recently web mining that tries to find relevant in-
formation from the vast amount of web pages has at-
tracted a lot of research interests. Besides, it is be-
coming an important task to provide information re-
lated to a user-specified geographic area. In this pa-
per, we propose a method to extract spatial informa-
tion hub pages. A spatial information hub is a web-
page which is related to a specified geographic area
and has much local information or many hyperlinks
to local web pages. We employ geographic information
to create spatial nodes and spatial links, and then con-
duct link analysis based on the extended link struc-
ture.
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11:=[1,....,11eRV /0000000
2 ay:=hy:=1
31:=1
4 repeat
5 foreachveVdo/OOOOOOOOOO
6 a,(v) == Yeparen o) 1000000
7 (V) == Xovecnitapy @-1(w)
8 end/0D0O0O0CO0O
9  a :=allall
10 A, := h//llkl
11 (:=¢+1//0000000000
12until lla, —a il + b — b1l < &
13return (a,, h)
O1HITSOODOODOOOO
Fig. 1: HITS algorithm
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Fig. 2: Example of an extended base set
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5 foreachveVdo
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7 h(v) = out_ratio(v) X 3,.conitary) @—1(W)
8 end

9  a :=allal

10 k= h/lk|

11 r:=t+1

12 until lla, —all + b, — Byl < &
13return (a;, h,)
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Fig. 3: Extended HITS algorithm
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Table 1: Hub/authority scores (proposed method)

ooooo 0000 x1000 00000000x1000
1 8 19
2 67 7
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Table 2: Hub/authority scores (original HITS)

ooooo 0000 x1000 00000000x1000
1 9 43
2 88 0
3 0 22
4 17 50
5 0 43
6 9 0
7 17 15
8 35 0
9 0 36

10 0 43
11 17 0
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Table 3: Link classification in top-ranked hubs(Toshima)

doc_id s_link | eff_s_link | w_link | effw_link | outratio | eva
13039139 8 6 0 0 0.7777 o
13513770 11 6 0 0 0.5833 o
7160587 12 5 0 0 0.4615 0
6641959 8 2 8 8 0.6470 X
10565146 8 2 0 0 0.3333 x
10585207 20 3 0 0 0.1904 x
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Table 4: Link classification in top-ranked hubs without in/out_ratio (Toshima)

doc_id s link | effs_ link | w_link | effw_link | eva
10822643 62 4 26 26 x
9321218 371 3 22 22 x
11724304 209 4 31 31 x
13039139 8 6 0 0 o
13513770 11 6 0 0 o
7160587 12 5 0 0 ]
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Table 5: Link classification in top-ranked hubs(Tsukuba, 7 = 0.005)

doc_id s_link | effs_link | w_link | effw_link | outratio | eva
6608658 0 0 630 45 0.0729 x
6191997 0 0 154 24 0.1612 x
9795990 0 0 92 17 0.1935 o
7511229 0 0 30 9 0.3225 0
13941808 1 1 10 10 1 o
8254577 0 0 43 1 0.0454 x
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Table 6: Link classification in top-ranked hubs(Tsukuba, 7 = 0.007)

doc_id s_link | eff_s_link | w_link | effw_link | outratio | eva
4968622 15 12 0 0 0.8125 o
4968829 5 3 0 0 0.6667 o
9921832 9 3 0 0 0.4 0
12469677 52 10 44 44 0.5670 x
12343866 8 4 5 5 0.7143 x
7204947 9 3 5 5 0.6 0
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