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Extracting New Topic Documents from Hidden Web Sites

TAKANORI MOURIH? and HIROYUKI KITAGAWAt

There are many information sources which provide their database contents through query
interfaces. Hidden web sites are typical examples. Usually, their database contents dynami-
cally change, new documents on emerging topics being appended. In applications like topic
detection and trend analysis, it is important to discover newly emerging contents in the
databases. However, it is very difficult for ordinary users to detect them only through the

query interfaces without support by the database contents administrators.

We propose a

method to automatically look for such contents in a text database associated with a hidden
web site. The proposed method generates biased query probes using a classifier and they are
issued to the keyword-based query interface of the given hidden web site. The query probes
focus on extracting documents on newly emerging topics. We evaluate effectiveness of the
proposed method with intensive experiments.
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Fig.1 Experiment 1-(1): The rate of new topic
documents in the extracted documents.
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Fig.2 Experiment 1-(4): The rate of new topic
documents in the extracted documents.
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Fig.3 Experiment 1-(1): The error rate of misjudging an
old document as a new one.
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Fig.4 Experiment 1-(1): The error rate of misjudging a
new document as an old one.
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Fig.5 Experiment 1-(4): The error rate of misjudging an
old document as a new one.
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Fig.6 Experiment 1-(4): The error rate of misjudging a
new document as an old one.
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Fig.7 Experiment 1-(1): The number of diff probes.
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Fig.8 Experiment 1-(4): The number of diff probes.
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Fig.9 Experiment 1-(1): The number of new topic
documents per a diff probe.
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Fig.10 Experiment 1-(4): The number of new topic
documents per a diff probe.
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Fig.11 Experiment 2: The number of extracted topics.
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Fig.12 Experiment 3: The rate of new topic documents
in the extracted documents.
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Fig.13 Experiment 3: The number of diff probes.
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Fig. 14 Experiment 4: The rate of new topic documents
in the extracted documents.
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goooooooo oo
0.04 | 0.08 | 0.12 | 0.16
100 14.9 14.2 13.2 12.8
300 29.9 | 29.9 29.1 28.5
500 34.6 | 34.7 | 34.5 | 34.0
700 40.0 | 40.4 | 40.3 | 40.0

03 0DbO4000000D00OO0O000DODODOO
Table 3 Experiment 4: The number of the clusters and
the purity of the clusters.
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Table 5 Experiment 1: The rate of new topic documents
in the extracted documents.

04 TDTOOOOOODOOODOOOOOO oo oo oo

Table 4 TDT data set. 0ooooo IbOo 0.04 0.08 0.12 0.16
Oooo Dlooooooo ooo 1-(1) oo1 0.455 | 0.262 | 0.174 | 0.146
TP Current Conflict with Iraq 1322 0T Farm 002 0501 0.284 ) 0177 ) 0.176
TP, Asian Economic Crisis 1032 00 310592 | 0.357 | 0.249 | 0.152
TP Monica Lewinsky Case 969 1-(2) oo 1 | 0.313 | 0.369 | 0.155 | 0.150
TP, Anti-Suharto Violence 324 0T PygO oo 2 | 0.521 0.160 | 0.242 | 0.160
TP Pope visits Cuba 151 0o 3 | 0.406 | 0.373 | 0.200 | 0.141
TP Violence in Algeria 195 1-(3) oo 1 | 0.319 | 0.204 | 0.207 | 0.116
TP, Unabomber 119 0T PyoO oo 2 | 0.329 | 0.219 | 0.114 | 0.091
T Pg Anti-Chinese Violence in Indonesia 36 003 ]0336 | 0272 | 0.184 | 0.119
TP, Afghan Earthquake 23 1-(4) OO0 1 | 0.100 | 0.051 | 0.065 | 0.042
TP, German Train derails 51 0T Pso0 oo 2 | 0.113 | 0.107 | 0.031 | 0.059
TP, Puerto Rico phone strike 12 oo 3| 0.093 | 0.107 | 0.104 | 0.042
TP, Clinton-Jiang Debate 68 1-(5) OO0 1 | 0.285 | 0.110 | 0.057 | 0.056
TP3 McVeigh’s Navy Dismissal & Fight 19 U TPs.0 oo 20283 ) 0.152 | 0.049 | 0.037
TP, Upcoming Philippine Elections 41 oo 3| 0.284 | 0.213 | 0.117 | 0.066
TP Fossett’s Balloon Ride 15
TP Casey Martin Sues PGA 56 06 OO 10000di€0ooon
TPy Karla Faye Tucl.ier 48 Table 6 Experiment 1: The number of diff probes.
T Pis State of the Union Address 42
TPig Babbitt Casino Case 20 oo oo oo
T Pso Bombing AL Clinic 99 goooo 1Ibo 0.04 0.08 0.12 0.16
TPy Cable Car Crash 110 1-(1) oo1| 107 | 68 | 42 | 23
T Pss China Airlines Crash 36 0T Psr0 oo 2| 158 | 9.2 6.4 3.5
T Pa3 Tornado in Florida 53 oo3 | 70 | 45 2.9 2.7
TPsy Diane Zamora 30 1-(2) oo 1 14.6 5.9 3.9 2.6
TPss Shevardnadze Assassination Attempt |38 0T Psg0 oo 2 | 15.0 9.2 5.4 3.3
T Pog Oprah Lawsuit 70 oo 3 11.2 4.8 3.1 2.4
T Psy Mary Kay LeTourneau 12 1-(3) oo 1 | 14.2 6.8 4.4 2.7
T Psg John Glenn 37 0T Py oo 2 | 19.8 9.7 7.3 3.9
T Pag Superbowl 98 84 oo 3 11.3 4.5 3.7 2.4
T Ps3g David Satcher confirmed 16 1-(4) oo1 | 174 7.9 5.1 2.7
T Psy Quality of Life, NYC 33 0T Pso0 0o 2 | 25.2 | 127 7 4.2
T Pso Grossberg baby murder 26 oo 3 14.4 6.6 3.8 2.6
T P33 Asteroid Coming?? 31 1-(5) oo 1 13.8 7.4 4.5 2.5
T P3y Dr. Spock Dies 15 O0TPs10 oo 2 | 225 | 12.0 7.4 4.3
T P55 Viagra Approval 93 oo 3 12.9 4.7 3.4 2.4
T Psg JJ the Whale 11
T P37 James Earl Ray’s Retrial? 49
T Psg World Figure Skating Champs 20
T Psg Bird Watchers Hostage 16
T Pso Race Relations Meetings 12
T Pyq Rats in Space! 60
T Pyo Tony Awards 14
T Pys Nigerian Protest Violence 50
T Pyy Denmark Strike 15
T Pyss World AIDS Conference 18
T Pss NBA finals 79
T Pyr7 India, A Nuclear Power? 427
T Pyg 1998 Winter Olympics 540
T Psg National Tobacco Settlement 280
T Pso Israeli-Palestinian Talks (London) 203
T Ps, Sgt. Gene McKinney 126
T P52 Pope visits Cuba 151
T Ps3 GM Strike 138
T Ps4 Jonesboro shooting 125
T P55 India Parliamentary Elections 121
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07 00 2000000000000000
Table 7 Experiment 2: The rate of new topic documents in the extracted documents.

oo oo oo
0o0O0o0 IDO 0.04 | 0.08 0.12 0.16
2-(1) OO0 1 | 0.334 | 0.230 | 0.166 | 0.181
OTPy;0TPso0TPs:0TPs30 | 00 2 | 0.415 | 0.297 | 0.179 | 0.180
00 3 | 0.394 | 0.316 | 0.198 | 0.102
2-(2) 001 | 0318 | 0.231 | 0.167 | 0.164
OTP;s0TPyp0TPs40TPss0 | OO0 2 | 0436 | 0.357 | 0.290 | 0.212
00 3 | 0417 | 0.328 | 0.161 | 0.161
2-(3) OO0 1 | 0.162 | 0.189 | 0.101 | 0.114
OTP;;0TPys0TPy0TPso0 | 00 2 | 0.429 | 0.333 | 0.229 | 0.129
0o 3 | 0331 | 0.291 | 0.121 | 0.100
2-(4) OO0 1 | 0427 | 0.267 | 0.216 | 0.167
OTPs;0TPs30TPs40TPss0 | 00 2 | 0.463 | 0.334 | 0.318 | 0.218
00 3 | 0436 | 0.333 | 0.321 | 0.197
2-(5) 0o 1 | 0.307 | 0.252 | 0.140 | 0.113
OTPy;0TPso0TPs4s0TPss0 | 00 2 | 0.440 | 0.335 | 0.230 | 0.139
0O 3 | 0.308 | 0.275 | 0.176 | 0.167

08 U0 20000dif0OOODO
Table 8 Experiment 2: The number of diff probes.

oo oo oo
0o0O0o0O0 IDO 0.04 | 0.08 | 0.12 | 0.16
2-(1) oo1 | 132 ] 69 | 42 | 22
OTP;0TPso0TPs:0TPs30 | 002 | 17.1 | 99 | 59 | 3.7
003 | 83 | 45 | 3.1 2.1
2-(2) oo1 | 147 | 71 | 42 | 24
OTP;s0TPiwO0TPs40TPss0 | 00 2 | 165 | 9.2 | 6.1 3.7
oo3 | 94 | 45 | 33 | 21
2-(3) oo1 | 157 | 82 | 39 | 27
OTP;s0TPis0TPywOTPso0 | OO0 2 | 187 | 85 | 52 | 3.4
oo 3 | 111 | 52 | 34 | 22
2-(4) oo1 | 124 | 67 | 38 | 23
OTPs10TPs3s0TPs40TPss0 | 00 2 | 159 | 86 | 4.8 | 4.1
oo3| 79 | 48 | 29 | 20
2-(5) oo1] 153 | 7.0 | 44 | 26
OTP»0TPso0 TPs40TPss0 | 00 2 | 17.6 | 102 | 6.2 | 2.9
oo 3 | 11.2 | 53 | 34 | 23

09 004000000000000000
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Table 9 Experiment 4: The rate of new topic documents

. Table 10 Experiment 4: The number of diff probes.
in extracted documents.

oooooo oo oo
boooooooo ) bo oo ooo 0.04 | 0.08 | 0.12 | 0.16
0.04 | 008 | 0.12 | 0.16 100 oo 1 5 8 2 7 1 6 1 4
100 00 11 0.150 | 0.120 | 0.96 | 0.07 ’ ' ’ '
00 21 0.193 | 0.091 | 0.096 | 0.104 op 24 65 3.5 L7 1.6
’ ’ ’ ' oo 3 | 4.2 2.2 1.8 1.6
00 31 0.231 | 0.123 | 0.098 | 0.110
300 oo 1| 107 | 6.8 4.2 2.3
300 00 1 0.455 | 0.262 | 0.174 | 0.146
oo 2 | 15.8 | 9.2 6.4 3.5
00 2 0.501 | 0.284 | 0.177 | 0.176
oo 3| 7.0 4.5 2.9 2.7
00 3| 0.592 | 0.357 | 0.249 | 0.152
500 00 1]0.489 | 0.307 | 0.172 | 0.140 500 ool 158 9.4 6.6 4.0
’ ' ’ ' 002 | 229 | 143 | 123 | 7.2
00 2 0.599 | 0.433 | 0.336 | 0.172
oo 3 | 15.0 | 4.5 4.4 2.8
00 31 0.639 | 0.573 | 0.364 | 0.231 00 01 o1 e T 72 =0
700 00 1 0.609 | 0.394 | 0.297 | 0.191 ’ ’ ) )
00 2| 0.741 | 0.578 | 0.416 | 0.308 o0z 285 ) 21T ) 188 ) 14.7
’ ' ’ ' oo 3| 15.0 | 6.2 4.9 3.8
00 31 0.692 | 0.617 | 0.451 | 0.270
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