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Abstract There are many services having a directry like navigation interfaces, such as artile lists of news sites,
item directories of e-commerce sites. These directiries requires a lot of costs to construct and maitain them useful.
The aim of this paper is to extract attribute words of each category contained in those directiory and make the cost
down. We describe the way to extract attribute words from commercial search engine logs by extracting following
queries of specific class words. We evaluate our method using almost 200 million search query sequece data. The
reluts shows that the highest precision@20 value is 0.95, lowest is 0.60, and average is 0.76.
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Fig.1 The image of our methd.
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Fig.2 The process of extracting query sequences.
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Table 1 The list of seed words

000 |0oooo

oo 0oo,00,00,00,00,000,00,00,000,00

0Q BMW, bB,00000,0000,0000,000,000,0000,00000,0000

0000 |000,0000,00,000,0000,000000,00,0000,000000, 00

000 |0000,0000,0000000,24,00000000,00,0000,000000000,00000,00000
00000 |0000,000,toto,00,0000,00,0000,00,00,00000

oo 0O0O00,000,0000000,007,00000,000000,000,0000000,000,000000
000 |EXILE, NEWS, 00000, SMAP, Bz, 0000, AKB48, 0000, 0000, aiko

oo 0oooo,0000,00000,0000,00000,0000,0000,0000,00000,0000
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Fig.3 The process of attribute extraction.
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000000000000000 w,00000000000
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00 P(sy,wy) 00000000000000000 (3)00
0000000000000
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s wn) = STp(Si,w0k)
P (Sz],wk) = Zj Sfp(sijawk) (5)
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Table 2 The list of attribute words belong to the place class

rank | word score | rank |  word score
1 ooo 2.240 | 11 0o 2.131
2 ogoog 2237 12 0oa 2.118
3 o000 |2233| 13 ooo |2114
4 oo 2.227| 14 0og 2.113
5 oo 2.220| 15 gooo 2.104
6 ooo 2.219| 16 ooo 2.104
7 ood 2.184 | 17 oo 2.098
8 oood 2.150 | 18 |O000O0O |2.09
9 oo 2.149 | 19 oo 2.087
10 |0000 | 2132 20 oo 2.067
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Table 3 The list of attribute words belong to the author class

rank | word score | rank word score
1 ood 1.849 | 11 ooog 1.015
2 ood 1.678 | 12 O 0.995
3 oo 1.352 | 13 oo 0.969
4 go00d |1.345| 14 (O0D0OO0OO |0.925
5 wiki 1.247| 15 ooo 0.825
6 oo 1.078 | 16 0o 0.693
7 oo 1.068 | 17 O 0.693
8 | 1.047 | 18 ooo 0.693
9 oo 1.031| 19 oo 0.693
10 0 1.019 | 20 oo 0.693
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Table 5 Precision for each class.

oogd precision@5 | precision@10 | precision@20
og 0.80 0.90 0.95
oo 0.80 0.80 0.90
oooo 0.80 0.80 0.80
ooo 0.60 0.70 0.70
ooooo 0.80 0.70 0.60
oo 0.80 0.70 0.75
ooo 0.80 0.90 0.80
ood 0.80 0.70 0.60
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Table 4 The list of attribute words

ooo gooad
000,0000,000,00,00,000,00,000,00,00040,
ogQ 00,00,000,00,000,000,00,0000,00,00
00,0000,000,0,00,000000,000,00,000,000,
oQ 00,00,0000,0000,00,00,00,0000,em,00
0O,0000,00,00,00000000,00,0000,00,00,
oooo |0o0oo,00,00,000000,00,00,0000,00,00,00,00
0ooooo,00,0,0000,00,00,00,p, 000,00,
ooo 2008, 0, 0000 ,wiki,you, 00, 00000 ,dvd, 000 0O ,youtube
go0o,00,000,00,0000,00,000,00,00,00,
goooo | 0Do,000,000,0000,00,00000,00,00,000,00
00,00,dvd,0000,00,000,youtube, 0,0000,0000,
oo 0000,00,0,0000,000,wi,00000,00,00,000
O0000,dvd,0000,00,00,0,00000,ed, 00,00,
ooo pv,00O,0,000,000,0000,0000,000000 ,tube,you
00,00,00,0000,wik,00,00,0,00,0,
oQ 0ooo,o0,00,00000,000,00,0,000,00,00
25 07 0O000000000O0OO0OOODODOOOO
’ Table 7 Example of attributes without normalization.
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Fig.4 Relations between average scores and precision@20.
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Table 6 Precision without normalization.

ooo precision@5 | precision@10 | precision@20
oo 1.00 1.00 1.00
oo 0.80 0.70 0.55
oooo 0.80 0.80 0.75
ooo 0.40 0.40 0.25
googo 0.20 0.40 0.35
oo 0.40 0.60 0.60
ooo 0.80 0.60 0.55
oo 0.60 0.50 0.35
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Fig.5 Percentage of queries’ lengths
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Table 8 Example of attributes extracted by Pasca’s method.
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