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Abstract

Personal names are among one of the most frequently searched items in web search
engines. Extracting information in the form of attributes and values for a partic-
ular person enables us to uniquely identify that person on the web. For example,
although namesakes share the same name they usually have different date of births
or affiliations. Given a set of documents retrieved for a particular person, we propose
two stage approach to extract values for a set of attributes for that person. In the
first stage we mark all potential attribute strings in a given text. The second stage
then attempts to select the attribute values relevant to a person name. We use a
named entity recognition tool to mark all occurrences of named entities in a given
document. We then use a rule-based tagger to identify the variants of the given per-
son name. Next, we employ a combination of rules and pre-compiled attribute value
candidate lists to extract values for a given set of attributes. The candidate value
lists are manually created using resources available on the web such as Wikipedia.
Finally we select the attribute values by using Support Vector Machine (SVM). Fea-
tures we use on learning SVM are specific expression, distance from target name,
distance from other name, and n-gram. The proposed method is evaluated on the
test data collection created for the attribute extraction subtask at the second Web
People Search Evaluation Workshop (WePS2). According to the results in the evalu-
ation, the proposed method improved f-measure by 62.3 persent from the top system
among the 15 participating systems.
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* Barack Hussein Obama Il (born )is
the 44th and current
. He is the first African American to hold
the office. Obama was the junior
from Illinois from until
, when he resigned after his
election to the pre
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* Barack Hussein Obama Il (born ) is
the 44th and current President of the United * HRAE
States. He is the first African American to hold
the office. Obama was the junior United States

Senator from lllinois from until + “Date of birth” D EHMYRIE
, when he resigned after his

election to the pre
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Birthplace 301 0.10 4
Date of birth | 370 0.12 4
Degree 335 0.11 6
Email 209 0.07 )
FAX 65 0.02 2
Major 173 0.06 6
Mentor 343 0.11 12
Nationality 250 0.08 2
Occupation | 3,292 1.10 20
Other name 797 0.27 6
Phone 219 0.07 )
Relatives 914 0.30 29
School 494 0.16 10
Web site 154 0.05 4

0563 000000000000
Alexander Macomb, Allan Hanbury, Andrew Powell, Anita Coleman,

Christine Borgman, David Lodge, Donna Harman, Edward Fox, George
Clinton, Gregory Crane, Jane Hunter, John Kennedy, Michael Howard,
Paul Clough, Paul Collins, Thomas Baker, Tony Abbott

Ooo0o0o0oooooooos3000 17O00OO0DOOO0OOOOOODOOOOOO
00700000 WikipediaOOOODO 1000000 200600 “European Conference
on Research and Advanced Technology for Digital Libraries” J ECDL-060 40 0 O
ocoooOoOOO0O0o0oOoOoooooooOoODoOoOOODOOOOOoDOoOoOooDoobOD20
Ooo0ooooooooo0oOooooooooooOoOooooooooo
O0OCOCOOOOOO Yahoo!O APIDODOOOOOOOOOOOODODODODO Topl00
gobobooboooogoooboooobooboooogessgoooboooonooon
goodoooooooooO0ooooooooooooooooocoogOo 10O
000O0O000O00DOoOOboOo0oOoDoDosoooOoOooobooooog9rsoDn

“http:/ /www.ecdl2006.org/

33



ds4 00000000000DO0DOODOODOODOODO

D00 |00 1000000 (1000000
Affiliation 1398 1.43 24
Award 177 0.18 12
Birthplace 167 0.17 2
Date of birth | 202 0.21 3
Degree 180 0.18 6
Email 90 0.09 2
FAX 35 0.04 2
Major 108 0.11 6
Mentor 26 0.03 4
Nationality 61 0.06 2
Occupation | 1567 1.61 19
Other name | 397 0.41 7
Phone 85 0.09 2
Relatives 583 0.60 19
School 286 0.29 12
Web site 45 0.05 2
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Groupl || Edward Fox, Allan Hanbury, Alexander Macomb, John Kennedy

Group2 || Donna Harman, Andrew Powell, David Lodge, George Clinton
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Groupb Christine Borgman, Anita Coleman, Tony Abbott
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O 5.6: 00000000Stepl00O0

Attribute ‘ Match ‘ ovG ‘ Miss ‘ Precision ‘ Recall ‘ F-measure
Affiliation 1439 | 58884 | 1648 0.024 | 0.466 0.045
Award 56 1113 | 208 0.003 | 0.304 0.007
Birthplace 91 | 27191 | 208 0.003 | 0.304 0.007
Date of birth 117 | 16719 | 252 0.007 | 0.317 0.014
Degree 84 794 | 251 0.096 | 0.251 0.138
Email 177 1685 32 0.095 | 0.847 0.171
FAX 31 1154 34 0.026 | 0.477 0.050
Major 95 8370 78 0.011 | 0.549 0.022
Mentor 261 | 118805 82 0.002 | 0.761 0.004
Nationality 214 | 10916 36 0.019 | 0.856 0.038
Occupation 1081 13622 | 2211 0.074 | 0.328 0.120
Other name 87 218 | 702 0.285 | 0.110 0.159
Phone 92 1093 | 127 0.078 | 0.420 0.131
Relatives 578 | 118488 | 335 0.005 | 0.633 0.010
School 211 2221 281 0.087 | 0.429 0.144
Web site 128 726 26 0.150 | 0.831 0.254
Total | 4742 | 381999 [ 6511 | 0.012 ] 0421  0.023

5.3.1 SteplIOOODO

Stepl 0000000000 OCOOO0OOOOOOOOODOMatchDOOOODOOO
ooooovGOoooooooOoOMissOO OO 00 Precisiond0 0 O 0O O RecallD O
FOOF-measureD OO 5.6000000000000O0000OO0DOOOOODOCOOO
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0000000000000 0D0O000D “Email” 0 “Website” DO0D0OOO00ODO
000000000 00DOOO0000DOO0O0000DDOd“Mentor”d “Relatives”
ocoooOOo0oOoOoooooOOOoOoOooooOoDOCoODOOOOODOOboODDOOO
goooo0o0oO0oOoOooDUooOoooooooooooooDoDDODOOOOOOODODOOD
“Other name” 0 “Degree” 0000000 DO0OO0O0OODODOO “Other name” 00O
gooooOooOODOOOOOOO0OO0O0O0OoOoDOOOOOOoCcOOOO0OOOoOoDOoO
0o0o0doooopooooo0oU0oooooooooOoOooooooooooOogo
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O57.00000000Stepl00O0

Name ‘ Match ‘ ovG ‘ Miss ‘ Precision ‘ Recall ‘ F-measure
Benjamin Snyder 134 | 28320 | 176 0.005 | 0.432 0.009
Cheng Niu 16 | 7647 38 0.002 | 0.296 0.004
David Weir 333 | 7107 | 542 0.045 | 0.381 0.080
Emily Bender 110 | 11066 | 216 0.010 | 0.337 0.019
Gideon Mann 78 | 13094 | 169 0.006 | 0.316 0.012
Hao Zhang 142 | 6419 | 203 0.022 | 0.412 0.041
Hui Fang 60 | 5212 | 126 0.011 | 0.323 0.022
Ivan Titov 15 | 8793 51 0.002 | 0.227 0.003
Mirella Lapata 33 | 10340 47 0.003 | 0.412 0.006
Tamer Elsayed 43 | 9200 | 103 0.005 | 0.295 0.009
Amanda Lentz 142 | 41315 | 170 0.003 | 0.455 0.007
Helen Thomas 522 | 17015 | 500 0.030 | 0.511 0.056
Janelle Lee 55 | 28298 | 144 0.002 | 0.276 0.004
Jonathan Shaw 156 | 5437 | 249 0.028 | 0.385 0.052
Judith Schwartz 173 | 7622 | 236 0.022 | 0.423 0.042
Otis Lee 147 | 19565 | 183 0.007 | 0.445 0.015
Rita Fisher 200 | 3533 | 210 0.054 | 0.488 0.097
Sharon Cummings 88 | 4702 | 158 0.018 | 0.358 0.035
Susan Jones 215 | 3108 | 300 0.065 | 0.417 0.112
Theodore Smith 211 | 6299 | 329 0.032 | 0.391 0.060
Bertram Brooker 221 | 28343 | 215 0.008 | 0.507 0.015
David Tua 113 | 8511 | 242 0.013 | 0.318 0.025
Franz Masereel 75 | 18287 53 0.004 | 0.586 0.008
Herb Ritts 208 | 8266 | 262 0.025 | 0.443 0.047
James Patterson 198 | 7541 | 216 0.026 | 0.478 0.049
Jason Hart 331 | 6773 | 435 0.047 | 0.432 0.084
Louis Lowe 82 | 35440 | 188 0.002 | 0.304 0.005
Mike Robertson 265 | 5644 | 393 0.045 | 0.403 0.081
Nicholas Maw 199 | 12637 | 205 0.015 | 0.493 0.030
Tom Linton 177 | 6465 | 152 0.027 | 0.538 0.051
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0s8: 000000000000000000

Attribute ‘ Match ‘ ovG ‘ Miss ‘ Precision ‘ Recall ‘ F-measure
Affiliation 709 | 14151 | 2378 0.048 | 0.230 0.079
Award 0 371 | 264 0.000 | 0.000 0.000
Birthplace 145 374 | 154 0.279 | 0.485 0.355
Date of birth 118 239 | 251 0.331 | 0.320 0.325
Degree 18 445 | 317 0.039 | 0.054 0.045
Email 132 66 7 0.667 | 0.632 0.649
FAX 0 1 65 0.000 | 0.000 0.000
Major 8 113 | 165 0.066 | 0.046 0.054
Mentor 1 31| 342 0.031 | 0.003 0.005
Nationality 86 660 164 0.115 | 0.344 0.173
Occupation 260 | 7009 | 3032 0.036 | 0.079 0.049
Other name 37 | 2647 | 752 0.014 | 0.047 0.021
Phone 128 933 91 0.121 | 0.584 0.200
Relatives 7 989 | 906 0.007 | 0.008 0.007
School 74 312 | 418 0.192 | 0.150 0.169
Web site 20 723 | 134 0.027 | 0.130 0.045
Total | 1743 [ 29064 | 9510 [ 0.057 | 0.155 | 0.083

00000000000 “Other name”0 000 “Hideki Matsui” 0000 “godzilla’
00000000000000000%000000000000000000000
oboboooooooDOoo0ooo0o0ob0obOobOobOobODOobDOobOooDoobooboooD
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U0odbobobodbobooobobobbodnboobOog “Franz Masereel” O 0.5860
0o0o0Oooogon “Ivan Titov” 0 0.227000000000D000O00O00O 0300 0.50
00000000 DO00O0DO0oooDooOoDO0ooO0Do0oo0ooooooOooOoon
Stepl 0000000000000 OOO00ODOOOOOOOODOOOOOOOOOO
0oobOobobOoboboboo

16«Hideki Matsui” 0000 “H. Matsui” 00000000
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059 0000000000000D00000

Name ‘ Match ‘ OovVG ‘ Miss ‘ Precision ‘ Recall ‘ F-measure
Benjamin Snyder 42 771 | 268 0.052 | 0.135 0.075
Cheng Niu 7 759 47 0.009 | 0.130 0.017
David Weir 132 | 1180 | 743 0.101 | 0.151 0.121
Emily Bender 42 | 1005 | 284 0.040 | 0.129 0.061
Gideon Mann 27 852 | 220 0.031 | 0.109 0.048
Hao Zhang 66 747 | 279 0.081 | 0.191 0.114
Hui Fang 31 518 | 155 0.056 | 0.167 0.084
Ivan Titov 8 725 58 0.011 | 0.121 0.020
Mirella Lapata 10 775 70 0.013 | 0.125 0.023
Tamer Elsayed 13 700 | 133 0.018 | 0.089 0.030
Amanda Lentz 33 | 1185 | 279 0.027 | 0.106 0.043
Helen Thomas 189 | 1456 | 833 0.115 | 0.185 0.142
Janelle Lee 21 859 | 178 0.024 | 0.106 0.039
Jonathan Shaw 70 911 | 335 0.071 | 0.173 0.101
Judith Schwartz 62 | 1083 | 347 0.054 | 0.152 0.080
Otis Lee 26 495 | 304 0.050 | 0.079 0.061
Rita Fisher 100 859 | 310 0.104 | 0.244 0.146
Sharon Cummings 35 855 | 211 0.039 | 0.142 0.062
Susan Jones 83 711 | 432 0.105 | 0.161 0.127
Theodore Smith 65 828 | 475 0.073 | 0.120 0.091
Bertram Brooker 56 | 1247 | 380 0.043 | 0.128 0.064
David Tua 28 | 1474 | 327 0.019 | 0.079 0.030
Franz Masereel 28 | 1086 | 100 0.025 | 0.219 0.045
Herb Ritts 64 | 1137 | 406 0.053 | 0.136 0.077
James Patterson 53 | 1279 | 361 0.040 | 0.128 0.061
Jason Hart 174 | 1015 | 592 0.146 | 0.227 0.178
Louis Lowe 44 981 | 226 0.043 | 0.163 0.068
Mike Robertson 105 | 1052 | 553 0.091 | 0.160 0.116
Nicholas Maw 58 | 1419 | 346 0.039 | 0.144 0.062
Tom Linton 71| 1100 | 258 0.061 | 0.216 0.095
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5.3.2 DO0OO0OO0OO0OOOODOOOOOO
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ORecallDOF OO F-measureD 00 5.8 00 0000000000000 OOOODOO
gboogs9000og
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00000Do00Do0oooooooo0ooo0oDooDooooooooooon
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0 s5.10: 0000000000000

Attribute ‘ Match ‘ ovG ‘ Miss ‘ Precision ‘ Recall ‘ F-measure
Affiliation 431 | 1343 | 2656 0.243 | 0.140 0.177
Award 7 58 | 257 0.108 | 0.027 0.043
Birthplace 45 283 | 254 0.137 | 0.151 0.144
Date of birth 64 319 | 305 0.167 | 0.173 0.170
Degree 53 181 282 0.226 | 0.158 0.186
Email 26 7 183 0.788 | 0.124 0.215
FAX 24 25 41 0.490 | 0.369 0.421
Major 50 226 123 0.181 | 0.289 0.223
Mentor 0 2| 343 0.000 | 0.000 0.000
Nationality 17 3| 233 0.850 | 0.068 0.126
Occupation 905 | 2968 | 2387 0.234 | 0.275 0.253
Other name 86 143 | 703 0.376 | 0.109 0.169
Phone 45 87 174 0.341 | 0.205 0.256
Relatives 114 | 1124 | 799 0.092 | 0.125 0.106
School 133 228 | 359 0.368 | 0.270 0.312
Web site 5 3| 149 0.625 | 0.032 0.062
Total | 2005 | 7000 | 9248 0.223 | 0.178 0.198

5.3.3 0OUO00OO0OO0OO0OO0OOOOObODOO
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0s511: 0000000000000

Name ‘ Match ‘ OovVG ‘ Miss ‘ Precision ‘ Recall ‘ F-measure
Benjamin Snyder 43 243 | 267 0.150 | 0.139 0.144
Cheng Niu 4 45 50 0.082 | 0.074 0.078
David Weir 115 240 | 760 0.324 | 0.131 0.187
Emily Bender 48 251 | 278 0.161 | 0.147 0.154
Gideon Mann 48 162 | 199 0.229 | 0.194 0.210
Hao Zhang 50 122 | 295 0.291 | 0.145 0.193
Hui Fang 26 80 | 160 0.245 | 0.140 0.178
Ivan Titov 5 245 61 0.020 | 0.076 0.032
Mirella Lapata 25 41 55 0.379 | 0.312 0.342
Tamer Elsayed 12 72| 134 0.143 | 0.082 0.104
Amanda Lentz 18 301 | 294 0.056 | 0.058 0.057
Helen Thomas 280 677 | 742 0.293 | 0.274 0.283
Janelle Lee 11 328 | 188 0.032 | 0.055 0.041
Jonathan Shaw 77 175 | 328 0.306 | 0.190 0.234
Judith Schwartz 78 299 | 331 0.207 | 0.191 0.198
Otis Lee 37 321 | 293 0.103 | 0.112 0.108
Rita Fisher 78 160 | 332 0.328 | 0.190 0.241
Sharon Cummings 31 135 | 215 0.187 | 0.126 0.150
Susan Jones 87 138 | 428 0.387 | 0.169 0.235
Theodore Smith 93 286 | 447 0.245 | 0.172 0.202
Bertram Brooker 112 194 | 324 0.366 | 0.257 0.302
David Tua 13 187 | 342 0.065 | 0.037 0.047
Franz Masereel 47 227 81 0.172 | 0.367 0.234
Herb Ritts 123 323 | 347 0.276 | 0.262 0.269
James Patterson 123 305 | 291 0.287 | 0.297 0.292
Jason Hart 119 204 | 647 0.368 | 0.155 0.219
Louis Lowe 43 557 | 227 0.072 | 0.159 0.099
Mike Robertson 91 194 | 567 0.319 | 0.138 0.193
Nicholas Maw 84 296 | 320 0.221 | 0.208 0.214
Tom Linton 84 192 | 245 0.304 | 0.255 0.278

43




1 I T T T T T T T T T T T T T T T T
Stepl-Precision
oo SUMEPrecision e
0.8 [t g Qe ,
0.7 [ - e e .
[ ia :
O 0.6 R e S PE e
%) ‘g ‘g
- — 0.5 A S : ,,,,, R R B : -
3 L :
o 0.4 R R £ e R R R
o - i = - H ‘e
0.3 it - FEhEe pod CE S - R
0.2 B pedbobo Pep bbby
0.1 g gt g g Eo e QR s e s ElE """ i
0 PR I I BE u5 | 4 | : | it I i s
o T 0} g (0] — > o Y > a [0} [0} (4] — (0] —
] Y (OIS O A & ) o P o] S ) 0] o P ©
H © © 4 Y4 © & m™ P A -4 ®© O > O A P
p 2 4 H O g g < 4 P o o A S »w O
c & 9 Q o0 M 5 0 © o© N PO B
-H < [a) S N o P s ©n Q
— Dy o B3 0 — [}
- Y le) - (O Q =
1.} - ) 0 + ~
W m o c O O
< 4&; Z
a Attribute

052 000000000000 Stepl vs SVMO

000000 “Phone”d “Major” 00O Stepl OO OOOOOODOOOOOOOODOO
oo0o0OOoOOoODOO000000o0ooodo0ooooooDoOoD FOOOOODODDODOO

0000 “Mentor” 0 “Award” 0 “Web site” 0 “Relatives”d “Nationality” O F O O
O0oooooboOdd“Mentor” O “Website” DO OO OOStepl DO ODOOODODO
OO0 FODOOOOCOOOOOOOO“Mentor” 0 FOOOOOOOOODODOODOD
0000000000000000020Y000000000000000000
ooooooooooOoOoooooOoooCocoO0OoOoooOOooOoOooooooOoOo
O000oooooDOOo0O00oooooooDooOgObnStepl00onooboOOD
0000000000000000D00000000D000000 “Website” 000
OO0O0SteplDO0O0D0OOO0OOOOOODOOODODOODOODOOOOODOOODOOD
0o000o0oooo00oopDooooooUd00On000O0ODOOOO0OODODOOO
0000000000000 000000DO0O0O0OD000000DOoDoOOO0000
OO000OODOOODOODODOODOODODDO“Website” 00000 “Award”0 “Relatives”
OrFO0O00OO0ODODODOOCOCOCOOOO0OO0O0O0OOOODODODOCOCOOOOOOOO
0000 “Nationality” 0 FOOODOOOOOOODOOODOOOODOODOOOODO

Oopgooooooooooo

44



1 I T T T T T T T T T T T T T T T T
Stepl-Recall
0.9 i  SVM-Recall =esemsss
0.8 ot e e T
O .7 [ridpbe ol s T
— 0.6 it b R e R -
S el e N i
o 0.5
()
o= 0.4 FFoooiie S S i SRR T B RS SR R -
0.3 ry v 1" e 5 R I B IR [N NSNS S R T
ozt | R ] o ET
ot EEEEEELL 1 I: e
0 H H H H H H H H H H H H H H H H
o T 0} g (0] — > o Y > a [0} [0} (4] — (0] —
] Y [ JEE O A & ) o P o] S ) 0] o P ©
- © © Y Y [ Y e s © ¢] > o -+
2 z o~ o £ © o =P S o A < 9] ¢)
© & o Q ORS| = () © © NP [8) B
- e (@] = [ Q, o (o] n Q
— DY ) 3 0] —~ )
-~ 4 o -H (O 0] =
1.} - ) 0 + ~
4 m (0] (] (@] @]
=4 4%! Z
s Attribute

053 000000000000 Stepl vs SVMO

00000000000 0000000000000D0000000O00000000
0o0o0o0o0orOO0bO0OO00O0oOO0bOOOobOoOOooOoboooo-0310ooooon
00000000000000000000 “Nationality” 0 FOOOOOOODOODO
00000000000 0000000000000D0000000O00000000
ooo

00000 FOOOOOOOOO “Janelle Lee”d “David Tua”0 “Cheng Niu” O 3
O00FO00100000000000000“JanelleLee” 000000 “Affiliation”
“Relatives” 0000000000 DOODOODOOOOODOONO “David Tua” OO00O0O
O0“Mentor” 00 O000DODODODOOOODOODOODOODOOOO0OOD “Cheng
NiwwO0O0O0OOoOOO0ODDOO00D0O0000000000 “Affiliation” 00000000
000o0o0ooooooooooooooon

45



0.5 T T T T T T T T T T T T T T T T T
: : : : : : Stepl_F —
SV]_\/_[_F EEEEEEEEI 4
0.4 [ o o : S N Jrmmmmmm S
®
— o TSRO SO S ORN SG S— [S— TRUROR UORON OO S O N f—
S 0.3 : ! = =
(2] : : iE : : : : - :
© | | e | | | ‘s ‘s |
g : - : : ‘= ‘= :
T0.2p P o R 1 o Y
L - Lo iE = i= = i i _ = = =
0.1 p i B ‘ ‘ Ik \ ‘ ~~~~~~~~~~~~
0 I oat o4t og: B h: I I | = 0= B: B: .= h: B: A:
o T 0] el (0] — > I Y > a [0} [0} [} — (0] —
] Y (OIS o H ) o P o] £ o) 0] o P ©
- © © Y 9] C M~ M P A A @ ¢) > o -~ P
IS z - A o g [0 a o~ P c o A4 g [9) o)
(o] < o, Q ] 53] = Q (] (o] N L O =
- e (@] = [ Q, o (o] n Q
— T B o] 3 0] —~ [0)
- Y le) - (O Q =
1.} - + 0 P ~
4 m (0] (] (@] @]
=4 4%! Z
a Attribute

054: 00000 FOOODODStepl vs SVMO

54 U0O0OOOO

0000000000000 oooOoO wepS200000000000000OO
WePS20 0000 150000000000000FO000 5128000000000
gboooboFrFOoooo3UbbuboobooooooobobO ihooboonogsb
O00000000FOO0O0O0OODOO0OO0OO [44]00.1220000000000000
[44]0 0.304000000000000O0 (17]027400000000000000O0O
0000000000000 OO0ooOOo0ooOoooOoooog (7,17, 22, 40, 44]
gboboboobooooooobobobobobobobooooooooobooobooDo
goboooboobooobooobooo

gbooobooobooboooboobonoboboobsiobooboooobon
0o0222300000o01780F0O0O0198000000000000O0DO FO o0.12200
0o0.07600000623%000000000

BO0O0D0OWePS20000000000000000000000000OFO0OOOODO 100000
gobooooboboooooooon

46



O 5.12: WePSOODOOO

’ Rank ‘ System Precision ‘ Recall ‘ F-measure
1 PolyUHK 304 7.6 12.2
2 CASIANED 8.5 19.0 11.7
3 ECNU_2 8.0 17.6 11.0
4 ECNU_1 6.8 18.8 10.0
5 MIVTU 5.7 15.5 8.3
6 UvA_2 4.4 27.4 7.6
7 UvA_l 2.7 27.3 5.0
8 UC3M_5 8.0 3.6 5.0
9 UvA_b 3.3 2.8 3.1
10 UC3M_1 2.5 2.2 2.3
11 UC3M_2 2.4 2.2 2.3
12 UC3M_3 2.2 2.0 2.1
13 UC3M_4 2.2 2.0 2.1
14 UvA_3 0.7 0.2 0.2
15 UvA_b 0.2 0.0 0.0

47



6 0o

goboooboobbooobooboboboooboooboooboon
goboobbooobooobboobooaobbooboabobd

6.1 SteplO OO

0000 Stepl 0OO0OO0ODOOOOOODOODOOOODOODOOOODOOO
gobobooboboboboboboboboboboboboboboboboo
000000000000 O0bOOO0DOoODOOCStep200000D0OODOODO
gobooboobooboboobboooboooboobbooboooboooboon
goboooooobooboooboobOoooooboUnbSteplOObbOOoDOOD
goood

6.1.1 0O0OOO0OOO0OO0OO

0000 Stepl 0DO00ODOO0ODOOODOODODODODOODOOODOODOODODOO
OOONERODODDOOOODOOODODOODOOODOOO0DOO0OOOODOO0DbOO0O00DO
gbobooboboooboooboboobooooboobobobooboboobooon
goboobooooboobooooboobooobuooboobboobooboo
gogood

000000000000 DDOOWikipediaOOOOOOODODOODODODODOOO
goboobooooboobooooboobooobuooboobboobooboo
O0oooooDoooooooOoononDOn “Google” 0 “Microsoft” DO OO ODODO
gobooobooooboobooooboobooobbooboobobooobooonboo
0000 “Apple’ OO0ODOOOOODOOOODODOOODOOODODOOOODOOOODO
0000000 WangO [28)0000000O0O0OO

O000O0O0O0OD0ODODODOOOD0O0O000D “Award”D00000ODOODOOOOOO
00000000000 000000000000 “Corp.”0 “Ine.”000000DO
gogbodgbobooobuoobooobuodoboobbuooboobbooboobo
gobooboooooboobooooboobooobbooboobbooboobon
goboboboboboboboboboboboboboboboboboboob
goboodobobooobuoobooobooboobbooboobbooboobo
gbooobobogoobooboooboboboobobooboobooobooobooon
O00000000oooooooOStep20000000000000000O0OOO

gbobooboobbooboobbooboobbooboobbooboon
o00Oo00oO00OOoO0OOo0oOO0OoOoO0oDOO0bObOODOoOoboO CcRFODOODOOD
gbobobobobobobobobooobooooooooooooboobobon
goboodoboooboobooobooboobbooboobbooboobo

48



gogbodgbbooobuooboobobuodoboobbuooboobbooboobo
gobooobooooboobooooboobooobobooboobboobooonboo
gobooboboooboobooobooboooboobo

6.2 Step2000

O0DO0O0OD00O Step200Stepl OOOOODOOODOOOOODOODODOODDOO
goboboboboboboboboboboboboboboboboboboob
goboodgboooboobooobooboobbooboobboobooboo
OO0Step200000000OO00OOODOO

6.2.1 OD0OO0OOOOO

0611000000 000000000O00O000O00O0O0O0O0OOOOOO0OO0O
gooooooooooobooobooooounbooooboooooooooooo
0000000000000 000000000000000d0 “Google” O “Amazon”
oo oobboooooobuooooon
0ooooooooooooooooooooooooiooooobooooooon
0000 “Google” 0 “Amazon” 000000000 ODOOODO “Affiliation” 00 OO
000000000 DOO0ODO00O0O0DbOODOOO000 “The University of Tokyo” O OO
000000000000 noo0oo “Affiliation” 0O0ODODOO0OOOOOODOO
0000000000000 000000D0DO0O0O0O00000O0DOO0O0000
gobooooooooooooooobbooooooboooooooooooon
oon

O00000000000000“Google’ 00000000O0DODO0OD “Google” O
000 “Affiliation” OO0 0000000000 O0OO0OOODOODODODOODOODOOD
00000 ooooboooooooooooooooooon
00000000000 0000000000000 “Google” O “Affiliation” O 0O
0000000 “Google” 0 DOOOODOODODOOODOOOODOODODOOODODOO
oon

6.2.2 D0OO0OOOODOOO

gbobobooobobbooobobobooooobooboboboobobooboao
gbobooooboobobooooooboboboboboboooboboboon
goboboboboboboboboboboboboboboboboboboob
goboodgbooooboobooobooboobbooboobbooboobo
goboboooboobbobooblebooboobonoooboboboobonon
goboboboboboboboboboboboboboboboboboboob

49



gboboboboboobobobobobbobobobobobooboboaon
gobooobooooboobooooboobooobobooboobboobooonboo
gobodboooboobooobooboobbooboooboo

000000 Wikipedia O Infobox!’000000000000000O0D0OOOO
gobooobooooboobooooboobooobbooboobbooobooonboo
goboobooooboobooooboobooobooboobboobooboo
gogbodgbooobuoobooobuooboobbuooboobbooboobo
gobooobooooobooooon

6.23 0O0OO0O0OO0OOOOOOODOO

goboobooobboobooboboobooboboobooobuooboon
gbooooooooboboooooboooobooboogTMLOObOOO0DOD
gobooopoobooooboobboobooboboobobooboooobooobon
000000000000 000000000000U000D00ORaviOOO [32]00
goobooboo HTMLOOODOOOOoOoOOobOoOooobooooooobooo
gobooboooobooboooobooboobbooboobboobooobon
goboboboboboboboboboboboboboboboboboboob
goo

6.24 0O0OO0O0OOOOO

000000000000 n00000000000000000O000DOO0 [First
Name] O [Last Name| 0 D00 0000000000000 O00O0O0O0OO0OOOO
goboogbooooboobooobooboobbooboobboobooboo
0000000000000 0DOODStep2000000D0O00OO0ODODOODODODO
000000oooo0o0oooooO A\d&’0o000ooo0o0oooooooooOn
goboogbooooboobooobooboobbooboobboobooboo
gobooboooobooboooobooboobboobooobobooboobo
gooo

6.3 0OUOdn

gobooboobbooboobobooboobboobooobbooboon
goboboboboboboboboboboboboboboboboboboob
goboogbooooboobooobooboobbooboobboobooboo
gobooboooobooboooobooboobboobooobobooboobo

Wikipedia 0 D 0000000000000 DO000000000000DO0000O0OO0OO
gobood

50



gogbodgbbooobuooboobobuodoboobbuooboobbooboobo
goboobooobobooboooboon

gobooboobboobooboobooboobobooboobobuooboon
gbobobgbobobouoobobobobobobobooboobobobobo
2000000000

6.3.1 OD0OO0OO0OOOO0OOOOOOOn

gobooboobboobooboobooboobobooboobobuooboon
gubobobooboboogooabbobobouooooooboboooooooaooboooo
gobooboooobooboooobooboobbooboobobooboooboon
gobooboooobooboooboobooobuoobooboboobooboo
gogbodgbbooobuoobooobooboobbuooboobbooboobo
gobooobooooooo

6.3.2 0O0OO0O0OOOOO

gboobobooboboboobooboboobowobooboboobooo
gbobooooooboobobobobooooooooboboooobOoboD
goboobooooboobooooboobooobobooboobboobooboo
ggoooboobooobooobooboobooboooooobooboobooobobon
goboogbooooboobooobooboobbooboobboobooboo
goboobooooboobooooboobooobobooboobboobooboo
gbobobobobobobobo

o1



7 0Ogd

gobooboobbooboobobooboobbooboobbooboon
OO0O000D StepOO00O0OOStepl DOOOOO NERDOOODODOOOOOODOD
000000000000 0ODStep2000000D000OC0OOOODOOODOOD
ggbobooobbooobobooobobooobboobboobooboboooboo
ooooooooOnbOO0oOoOoobOOOOOOoOSYMODOOOOODOOOOOOD
goboboooboboooboboooobobooobobooboboobooboooobooon
00000000 FODO0.0830000WePS200 1500000005000000
gobooboooobobooobobooobbo whogbooooboobooooo
O0FOO0OD0O0O0O0623%000000000000000O0O0O0OOOOOOOOO
ogbooboFrFODo8U0booboboboboboboooobooooobuoboD
gogboogboboogbooooo

goboobooobbooboobobooboooboboobooobobooboon
gobooobooboooboobboobboooboobbbbooobooboo
gogbodgbbooobuoobooobooboobbuooboobbooboobo
gobooboooobooboooobooboobbooboobobooboooboon
gopbooooooon

52



0O

gobooboobbooboobobooboobbooboobbooboon
ggbooobobggbboooboobboobbooobbooboooboobo
goboooboboooooobobooobooobboobooobbooboobobooo
gooobooboboobooboboobobooboobobobobooobgo
gogbodgbbooobuooboobobuodoboobbuooboobbooboobo
gobooobooooboobooooboobooobobooboobboobooonboo
goboooboooobooboooobooboooboobooboboobooboo
ggboogobobdadg
gboboooboobooooooooobobbobooboboobooboooboon
000o000ooO0oo0oOoOooo oBOOOODODOODOOODOOODDDOOOOOOD
gbobobobooboobuoobuobooobobbobobooboobooobogo
gobooboooobooboooobooboobbooboobboobooobon
goboooobooboboooboobboobbooboobboobboooboboo
gogbodgbooobuoobooobuooboobbuooboobbooboobo
gbobobooboobooobobooboooboooboboobooobooooboboo
000D oBOODODODOOOOODOODOOOOOODODOOODOOODDOOOOOOOD
goboodoboboooboobooobooboobbooboobbooboobo
goooo
gbooobooboooboobooooooboobboboooobooboboobooboo
goboodoboboooboobooobooboobbooboobbooboobo
gobooooboooboboobbooboobbooboobooooboooooboooboon
gbobobgobobobgooooooooooooooooooooboobobon
gobooobbooobooobbooboayd
gobooboobboobooboobooboobobooboobobooboon
gbobobobobobgooboooboooooooooooooooooboobobon
goboogbooooboobooobooboobbooboobboobooboo
goobobooboooboobboobooboboobbooboooboooboon
gbobgboobooboobogooooooooooooooooobobobobon
goboooobgobboooboobboobbooboobbooboooooboo
gobooboooobooboooobooboobboobooobobooboobo
goboboboboboboboboboboboboboboboboboboo
gobooboooboooboboobbooboooboobooboobooooboooboo
gobooboooobooboooobooboobboobooobobooboobo
gbobobobobobobobobobobobobobobo
uboboobooobboobooobobooboooboboobooobbooboon
gogboogoobooobboobboobbo0o11oooboboooboboooboon
gboboboobogoobobogoooooooooooooooooboooboobobon

93



gbobgb1boboboboboboboooooooooooooboobobon
gobooobobooooboobboobooboboobboooboooooboooboo
gobogooboboobooobuoobobo1bogboooboooboooboo
gobgdgbooobboooodgo
gbooobooobobooobobbooboobooobooboooobooboooogo
goboooboooobooboooobooboooboobooboboobooboo
gbobuooogboobouoboouboobouooooboboobobobooo
goboobobooobooobobooooooooo
gobooboobboobooboobooboobobooboobobuooboon
ggbooobobgobboooboobboboboboobbooboooboobn
gobooobobooobooobooboobooobbooboonbobg
goboobooobboobooboboobooboboobooobuooboon
gogbodgbbooobuoobooobooboobbuooboobbooboobo
gobooboooboobooboobooboooboobooon

20100 20 90
g ood

54



godd

e 0000, Danushka Bollegala, OO0 0O, 000. OO OOOOO0OOODOOODOO
ooboo.bboobobuoobboobobuooboooo, 2008

0000, Danushka Bollegala, 000, 000. O0O0OO0OOOO0OOODOOOO
O000.0200000000000 (JSAI-08), 3B1-4, 2008.

e K. Watanabe, D. Bollegala, Y. Matsuo, and M. Ishizuka. A Two-Step Ap-
proach to Extracting Attributes for People on the Web. In Proceedings of the
2nd Web People Search Evaluation Workshop (WePS-09) at the 18th Interna-
tional World Wide Web Conference, 2009.

e 00O, Danushka Bollegala, OO0, 0J00. WebOOOODOOOOODOO
0.02300000000000 (JSAI-09), 3B2-2, 2009.

0000, Danushka Bollegala, OO 0O, 0 00O. WebOUOQOQOOoOooooo
O0.00000000s00000007000000 (IPSJ-10),2010.000
oono

95



godd

1]

A. Bagga and B. Baldwin. Entity-Based Cross-Document Coreferencing Using
the Vector Space Model. In Proceedings of the 17th International Conference on
Computational Linguistics (COLING-98), pages 79-85, 1998.

A. Dingli, F. Ciravegna, D. Guthrie, and Y. Wilks. Mining Web Sites Using Un-
supervised Adaptive Information Extraction. In Proceedings of the 11th Confer-
ence of the Furopean Chapter of the Association for Computational Linguistics
(EACL-03), 2003.

B. Boser, I. Guyon, and V. Vapnik. A training algorithm for optimal margin
classifiers. In Proceedings of the 5th Annual Workshop on Computational Learn-
ing Theory (COLT-92), pages 144-152, 1992.

B. Malin. Unsupervised Name Disambiguation via Social Network Similarity.
In Proceedings of the Workshop on Link Analysis, Counterterrorism, and Se-
curity, in conjuction with the SIAM International Conference on Data Mining
(SIAM/ICDM-05), pages 93-102, 2005.

C. Gooi and J. Allan. Cross-Document Coreference on a Large Scale Cor-
pus. In Proceedings of the Human Language Technology Conference and the
North American Chapter of the Association for Computational Linguistics
(HLT/NAACL-04), 2004.

C. Niu, W. Li, and R.Srihari. Weakly Supervised Learning for Cross-document
Person Name Disambiguation Supported by Information Extraction. In Proceed-
ings of the 42nd Annual Meeting on Association for Computational Linguistics

(ACL-04), 2004.

C. Sanchez and P. Martinez. UC3M at WePS2-AE: Acquiring Patterns for Peo-
ple Attribute Extraction from Webpages. In Proceedings of the 2nd Web People
Search Evaluation Workshop (WePS-09) at the 18th International World Wide
Web Conference, 2009.

D. Bollegala, Y. Matsuo, and M. Ishizuka. Disambiguating Personal Names on
the Web using Automatically Extracted Key Phrases. In Proceedings of the 17th
European Conference on Artificial Intelligence (ECAI-06), 2006.

E. Agichtein and L. Gravano. Snowball: Extracting Relations from Large Plain-
Text Collections. In Proceedings of the 5th ACM International Conference on
Digital Libraries (ICDL-00), 2000.

o6



[10]

[13]

[17]

[19]

G. Mann and D. Yarowsky. Unsupervised Personal Name Disambiguation. In
Proceedings of Conference on Natural Language Learning (CoNLL-03), pages
33-40, 2003.

O0O0,0000,0000.WebOOODOOOOODOOOODODOOOOD
ob.02000000000010, 2D2-3, 2008.

J. Artiles, J. Gonzalo, F. Verdejo. A Testbed for People Searching Strategies
in the WWW. In Proceedings of the 28th Annual International ACM SIGIR
Conference on Research and Development in Information Retrieval (SIGIR-05),
pages 569-570, 2005.

J. Artiles, J. Gonzalo, and S. Sekine. The SemEval-2007WePS Evaluation: Es-
tablishing a benchmark for the Web People Search Task. In Proceedings of the
4th International Workshop on Semantic Evaluations (SemFEval-07) at the 45th
Annual Meeting of the Association for Computational Linguistics (ACL-07),
pages 64-69, 2007.

J. Finkel, T. Grenager, and C. Manning. Incorporating Non-local Information
into Information Extraction Systems by Gibbs Sampling. In Proceedings of the
43rd Annual Meeting of the Association for Computational Linguistics (ACL-
05), pages 363-370, 2005.

oooo,00db0,0bd.WebOOOooobobobobob.oooOoo
0000, Vol.20, No.5, pages 337-345, 2005.

J. Reisinger and M. Pasca. Bootstrapped Extraction of Class Attributes. In
Proceedings of the 18th International World Wide Web Conference (WWW-09),
pages 1235-1236, 2009.

K. Balog, J. He, K. Hofmann, V. Jijkoun, C. Monz, M. Tsagkias, W. Weerkamp,
and M. Rijke. The University of Amsterdam at WePS2. In Proceedings of the 2nd
Web People Search Evaluation Workshop (WePS-09) at the 18th International
World Wide Web Conference, 2009.

K. Tokunaga, J. Kazama, and K. Torisawa. Automatic Discovery of Attribute
Words from Web Documents. In Proceedings of the 2nd International Joint
Conference on Natural Language Processing (IJCNLP-05), pages 106-118, 2005.

oooo,bob,bgbg,godo0.WebOooobobobbobob oo O
O0o0ooooooo, DEWS2006, 2C-i7, 2006.

o7



[20]

[21]

[22]

23]

[24]

[25]

[26]

[27]

[29]

M. Banko, M. Cafarella, S. Soderland, M. Broadhead, and O. Etzioni. Open
Information Extraction from the Web. In Proceedings of the 20th International
Joint Conference on Artificial Intelligence (IJCAI-07), 2007.

M. Fleischman and E. Hovy. Fine Grained Classification of Named Entities. In
Proceedings of the 19th International Conference on Computational Linguistics
(COLING-02), pages 1-7, 2002.

M. Lan, Y. Zhang, Y. Lu, J. Su, and C. Tan. Which Who are They? People
Attribute Extraction and Disambiguation in Web Search Results. In Proceedings
of the 2nd Web People Search Fvaluation Workshop (WePS -09) at the 18th
International World Wide Web Conference, 2009.

M. Pasca. Organizing and searching the World Wide Web of facts - step two:
harnessing the wisdom of the crowds. In Proceedings of the 16th International
Conference on World Wide Web (WWW-07), pages 101-110, 2007.

N. Yoshinaga and K. Torisawa. Open-Domain Attribute-Value Acquisition from
Semi-Structured Texts. In Proceedings of OntoLex Workshop at the 6th Inter-
national Semantic Web Conference (ISWC-OntoLexz-07), 2007.

P. Pantel and M. Pennacchiotti. Espresso: Leveraging generic patterns for auto-
matically harvesting semantic relations. In Proceedings of the 21st International
Conference on Computational Linguistics and the 44th Annual Meeting of the
Association for Computational Linguistics (COLING-ACL-06), pages 113-120,
2006.

ubobooooboooobooboo.oobobuooobooobooooboobooooon
0000000, DEWS-060 2Ci110 2006.

0o0Oo,000,0000.WebOOOOOOOODOOOOoOOOOOOOoODOOO.
0000000000 letters, Vol.b, No.2, pages 29-32, 2006.

R. Wang and W. Cohen. Automatic Set Instance Extraction using the Web. In
Proceedings of the Joint conference of the 47th Annual Meeting of the Associa-
tion for Computational Linguistics and the 4th International Joint Conference

on Natural Language Processing of the Asian Federation of Natural Language
Processing (ACL-IJCNLP-09), 2009.

S. Brin. Extracting Patterns and Relations from the World Wide Web. In
Proceedings of the 1998 International Workshop on the Web and Databases
(WebDB-98), 1998.

o8



[30]

31]

oooo,0000,000,0000.000000000WebOODOOOD
O00O0O0Odg, DEWS-08, A7-3, 2008.

oooo,0000,0000,00000.00000WebOOOoQoQoooo
00ooooooO,0000000000000000, Vol. 46, No. SIG 8
(TOD26), pages. 26-36, 2005.

S. Ravi and M. Pasca. Using Structured Text for Large-Scale Attribute Extrac-
tion. In Proceedings of the 17th ACM Conference on Information and Knowledge
Management (CIKM-08), 2008.

uoo,0bo0,0b00b.00boboboboboboboboboboooo
gbooboooobo.bobobob11ooogo, 2005.

S. Sekine and J. Artiles. Weps 2 evaluation campaign: overview of the web
people search attribute extraction task. In Proceedings of the 2nd Web People
Search Evaluation Workshop (WePS-09) at the 18th International World Wide
Web Conference, 2009.

T. Hasegawa, S. Sekine, and R. Grishman. Discovering Rleations among Named
Entities from Large Corpora. In Proceedings of the 42nd Annual Meeting on
Association for Computational Linguistics (ACL-04), 2004.

ooog,0bobo.webOOOOoOooooooooOo.oboooobobo
letters, Vol.5, No.2, pages 49-52, 2006.

0000, Danushka Bollegala, OO0, OOO. WebOOOOOOOOOODO.
NLPOODOOD 20000000, 00 12, 2007.

T. Pedersen, A. Purandare, and A. Kulkarni. Name Discrimination by Clus-
tering Similar Contexts. In Proceedings of the 6th International Conference on
Intelligent Text Processing and Computational Linguistics (CICLing-05), pages
220-231, 2005.

0000,0000,0000.000000000000000.000000
0000,00000000000, pages 19-24, 2004.

X. Han and J. Zhao. CASIANED: People Attribute Extraction based on In-
formation Extraction. In Proceedings of the 2nd Web People Search Evaluation
Workshop (WePS-09) at the 18th International World Wide Web Conference,
2009.

99



[41] X. Li, P. Morie, and D. Roth. Robust Reading: Identification and Tracing of
Ambiguous Names. In Proceedings of the Human Language Technology Confer-

ence and the North American Chapter of the Association for Computational
Linguistics (HLT/NAACL-04), pages 17-24, 2004.

[42) OO0O0O,0000,0000.000000000000000O000O, DEWS-
07, B9-7, 2007.

[43] Y. Chen and J. Martin. Towards Robust Unsupervised Personal Name Disam-
biguation. In Proceedings of the Conference on Empirical Methods in Natural
Language Processing (EMNLP-07), 2007.

[44] Y. Chen, S. Lee, and C. Huang. PolyUHK: A Robust Information Extraction
System for Web Personal Names. In Proceedings of the 2nd Web People Search
Evaluation Workshop (WePS-09) at the 18th International World Wide Web
Conference, 2009.

60



