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Automatic recognition of attributes

from tables in web pages
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Abstract Information extraction enables us intelligent access to a huge amount of information stored
as Web pages. This technique requires the user to determine attributes of information the user needs. It
is, however, not easy for the user who only has incomplete knowledge about the information to specify its
exact attributes. In this report we propose a method of automated extraction of attributes in response
to a topic specified by the user. As the information source, we focus on tables on the Web that contain
attributes of the topic. The method is based on the fact that attributes are biased to be in the first column
and row of the tables. The characteristic points of the method are as follows: (1) the bias is estimated
using the chi-square test, (2) extraction of attributes using structural constraints on rows and columns
including attributes, (3) retrieval-based validation of extracted attributes. From the experimental results
on 13,390 tables including 385 attributes, the method extracted the attributes with the F-measure of 79
Key words Web, Table, Atribute, y2test

00000000000 WebOODODOOOOOOOOO
OO000o0OWebOOOOOOOOOOOOOOOOO

1. 0000

O0OwWebOOOOOOOOOOODOOOOOOOO
gooooooooooobooooobobooooboon
gobooooooooooooboooooobooooboaon
gobooooooooooooooobooobooooooboo
goboobooooobooobooooboooooboaon
oobooooobooooooboo

gboooobooooboooboobooobooooooo

0000000D0D00D000000000000000
0000D000D00D000000000000000
0000000000000000000000000
0000000D00D000D000000000000
oooooooooo
00D000D00000D0000D0000[1)[2]00
0000000000000000000000000

1



Search

QUERY| —» Fnoi
ngine
.

Web Pages

B BMED # 5
B, BMHEDHIGTT

PPIVIE T
v

BT
v

01 0ooooooooooo

0000000000000000000000000
000000000 30000000 [4)0Chen000
0 [5]0 Yoshida 0O OO [/ 000000000000
000000000000D00000D00000000
0000000D000000000000000000
0000000000000
000000000000000000000000
00000000000000 100000100000
00000000000D000000000000000
0000000000000000000000000
00000000D00D000000000000000
00000O0()000000X*00000 (2)000
0000000000000000000000 (3)0
000000000000 300000000000 F
00 79.3%000000000000000000
0002 000000000000000000083.
04 000000000000000005.06.00
00000000D000000D00000000007.
00000000000

2. 0DO0OO0O0OOO0OO

ooo0O000 WebOOOOOOOOOOOODOOO
oobooob100b0o0o0oboo0oboo0oooooobooo
oobOz220000000000000C00000D000
ooooog

2.1 O0O0OOOO

goocoboooooboooboooobobooboooo
goboooooboooooobooboocooooboobOoooo
goboobooooooooboooobooooobooo
obOobooooobocoboobOooobobo 20000000
obobodoooboodooooobooobooooooooo
oooooobooooooooiro1oobo0oooooboo

Fo4 B%R A B
WL ESES |57210K) | ERKE

BWos  |5730(8) | WWkKRE

BER¥4E |7710(B) EE#HKRE

o2 0 0O 0O

oooooobooooo
booooooooooooooooooboooooa
goboooboooooobooooooboooOooOoomo
goocooooooooobooboboooobooboooo
gobooboooooboooooooooooooooo
gobooooboooooboooobooboooboooboooo
gooooooocoooooon
oooooooboooooboooobobooooo
goooooboooobooda
OO00OWebOOOOOOOOOOOOWebODOOO
OOTABLEOOOOOOOOOOOOOOOOOOO
TABLEOOOOOOOOOOODOOOOOOOOOO
gooood
gooooooooooobobooooboooooo
ooboodobooooooooooooobooooono
obooboooboobooobdobooobooooooo
goooobooooobooooboobooooobooooboo
gobooboooboobooobdoboooboocoooooa
gooooooooobOoooooobooooobooo
uooooboooooocooooobooooOoobooooo
gooooooooboooooooooooobooooboo
gobooboooboobooobooobooboooooooog
oooooobooooooooooon
2.2 O0O0OOCO
oooooooooooobooooboooooo
gobooboooboobooobdobooboocoooooo
oooooooo
oooobooooobOoOoooooobooboooooo
boboobooobooooooocooobooooooo
OWebOOODOOOOOOOOOODOOOOOODOOO

ubobomooobooboooooboooobooooooo

goboooooooobooooooobooobooooo
uoboooooboboooooooooooboooooooo
gooooboooooobooooboooobobooooo
oboobooboobooobobooobooooooo
gooooooooooooooooboooooooo
oboobooooooboooooobooooobOoooo
oooooooooooboooon



3. ODOoOoooon

000000000000000000000000

0000000000000 00O0OD0ooooon 3

00000000 00000000000000000

000000 x200000000000

3.1 x> 0O O

000000 100000000dogoooog 90

0000000000000000000000000

0000000000 000000000000000

0000000000000000000000000

0D0000D00000000 x?00000000 (1)

020000000000

(Ni —mi)?
msq

X0 =X, (1)

ooook0O00 A(e=1,...,k)000000OOO
000000 200N, 0000 n000000O0OO A
oooooodm; 000 A, 00000000 4,00
ooboo0d p, 00 m;=np,00000
ooooooooooooobo 2000000o00d
0000000000 (2)0000 x* 000000

(|N; —ms| — 0.5)?

mq

X0 =%, (2)
Xx’00000000000000000000000
00000o0ooooooooooooooa

3.2 OJOOOoooo

00000002 0000000000000000
oooooOoooopoooooOoOo 4000000000
00oooooooooooon

stepl WebOOOOOOODO
0000000000000 0o0oooogooWweb O
ooooooo

step2 TABLEOOOOOOO

WebOOOOO TABLEOOOOOOOOOOOOOO
ooo

stepd 0000000 OOOOOOOOOOOOOO
oooog

00000000 100000 10000000000
000o0oo0o0o0oooooUooooooooogoooog
step4 x*0000000000O0DOO0
ooooooooU0OooooooOoooooooooo
00000000000ooooooooogoooon
100000 100000000000 ooooooo
000x?000000000 100000100000
ooooooooooOoOoooooooooo1100on
00 10000000200000x*00000 (3)0
ooooooooo

03 0ooboooobooo

(JA— EF4| —0.5)?
EFg4

X0 =

(|B — EFg| — 0.5)?
FFs 3)

+

0000AO00D000D010000010000000
O0D0D00EFA000000100000100000
0000000BO0OO0DO0 10000010000
000000000O0EFs0000000 100000
10000000000000000040 400000
0000000 100000100000000000
0 £000000000000000000 0000
00000000 0000 x*00000000
000000000 1000001000000000
0000000000000000000000

3.3 000000000
0000000320000000000000000
0000000000000000000000000
0000000000000000000000000 3
0000000000000000000000000
0000000000000000000000100
0000000000000000000000000
00000000000000000000000000
000000100000000000002000
000000000000000000000

3.4 0 0O O
3300000000000000000000000
0000000000000000000000000
0000000000000000000000003.3
0000000000000000000000000
0000000000000000000000000
000100000 1000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000003.3000
000000000000000

4. DO0OODO

goocoooobooboobooooboboobooobo



BRESHDAIM L

BAfE £ ’g‘
IS 6
xR ——2

0

XK ?5

awvk /(-:I)

it :

04 00000

goooooobocOooooDobooooooooooog
oooobobooobobouooboo 3obooooo
ooboodooooooooooog

stepl OOOOOO
000oO0d0ooOooboOooooooboooooo
step2 O0OOOO
goo0d0oo0ooO0doo0ooooooboooooog
oob0400000000C00DOCOO0OOSKO00O0
goo00oO00oo0ooOOooobDOoOooOooooooog
gooooooboOoooOoboOoboooboboooooog
00000 100o000o0oogooooooooog
oO0oooUo A, 0000 4)00ooooooouoo
nO00000000000

Ay = (z1,22,- - 2n) (4)

stepd OOOOOO

Jaccard 0000000 O0OOOOOOOOOOOO A,
0 A, O Jaccard 00 o(Az,4,) 0000 (5)0000
ooooo

_ Eita%i -y
E?:lxzz + E?:lyiz — YT Y

o(As, Ay) (5)

gooobooooobooobooooboooooboo
goood

5. Jgooooooo

gboboobooooobooobooooboooooo
gooooboobooboooboooooboboooooo
oooodooo

5.1 0000

000000D0Google Web APIs[7100000400
ooooooooooobowooco0bOOOPDFOOOOO
OO0 WebODOOOOOOOOOOOOOODOOODODOO
oob 10000

5.2 00000O0O0OO0OO0DOOOO
goocobooooobooboooobobooboooo

01 0o0oO0ooooo

gooo oooo (oo | oo oo |00oo
baseball 356 3498 | 8506 | 15403 | 115
player roster
international 251 2354 | 4580 | 15575 | 131
conference de-
te location
painting 310 4475 | 12129 | 21499 72
title list
wine name 299 3063 | 7659 | 53773 67
price list
02 000000000000
oooo 000 (%) |000 (%) |00 (%)
baseball player roster 69.4 21.7 33.1
international con- 76.3 34.4 47.4
ference date location
painting title list 47.7 29.2 36.2
wine name price list 45.3 35.8 40.0

ooooo0 =39.2%

03 D0oOooo(@ooooon)

oooo OooooD (1)]ooooo (2)
baseball player roster 27.3% 72.7%
international con- 42.9% 57.1%
ference date location
painting title list 21.7% 78.3%
wine name price list 38.0% 62.0%

0000Xx’00000000 «001%0000000
00000000 R=|C|/[A000 P=|C|/|Bl0O
00 ROOD PODDDOD FO F=4500000
0000|A|000000(B/ 000000000000
0O0|C|0 |A|l000000000

000000 2000000000000 392%00
ooooooo
000000000000000000000000
0000000200000000000000000
000000000000000 30000

010 0000000000000

020 1000001000000000000
(H)0O0D000000000000000000000
0000 priced 00author0 000000000000
0000000000(2)00000000000000
00000000000000 50100000000
000000000000000000
00000000000000000000000 4
000000000 1000000000000000
45%00000000000000000000000
0000000000000000000000000




MAME POS BAT THW AGE HT wT BORM D 6 D D D D D D (D D D D D D D D D )
Jason Anderson P L F 26 A-0 188 Danville, IL
Colter Bean P L R 28 B-E 255 Anniston, AL
Shawn Chacon P R R 27 6-3 220 Anchorage, AK oooag 00oooo (1) |ooooo (2)
orge DePauls E amaza,
oune Cnidn [P JL L st & |61 |Wirington.DE bascball player roster | 0.0% 100.0%
Sean Henn P F. L 24 6-d 15 Faort warth, T international con- 29.1% 70.9%
Randy Johnson P R L 42 6-10 231  walnut Creek, CA
Mike Mussina P L 3 36 &-z 130 williamspart, PA ference date location
Catl Pavano P R R 29 6-5 241 Mew Britain, CT palntlng tltle llst 308% 692%
Scott Proctor P F. F. 28 6-1 138 Stuart, FL
Mariano Rivers P R R 36 62 195 Panama City, Panama wine name price list 47.4% 52.6%
05 00000 (1)oOo
&I
04 O00O0OO0OODOOODOOO
gooo 10 2000
baseball player roster | 43.3% | 56.7%
international con- 52.3% | 47.7% @@mﬁ@
. Digital (Csgwnload: Adobe Reader) $9.95 $9.95
ference date location Digital (Dowmqad: Microsoft Reader) $9.95 §9.95
painting title list 37.3% | 62.7%
wine name price list | 48.8% | 51.6%
oo 45.4% | 54.6%
05 OD00O0DOODOOOOOOO
oooo 000 (%) |000 (%) |00 (%)
baseball player roster 94.1 82.6 88.0 Baseball Conference
international con- 66.9 85.4 75.0
ference date location E## 4 21\ 74 E## 2 43\ 68
painting title list 67.5 75.0 71.1 RYN10\1/ 5 =Y\ 10\ 4 /51
wine name price list 71.1 80.6 75.6

ooooo =774%

Brilliant Bubbles

Wine# TWine Mame Eegion Wintage | Price
15 Champagne Gosset Champagne N.V. | €50.00
20 Cremant de Bowrgogne| Andre Delorme, Bowgundy | N.V. | €34.00
320 Picpoul de Pinet Comte Armand, Burgumdy 2002 | €24.00

o6 0 O O

ooooo

5.3 JO0O0OdOoooooboooobooa
4200000000000000000000O0O00
gbooooooooooobobooboooooon 4.2
ooboooooooon

000000 5000000000000 774%00
ooooobooooooo ebOOOOODOOO 200
gooooooooobooooobooobobooooboon
ugobz2000000000000O0C00O000000
ooooooooooo enono

010 cobooooooooooooboOoooooo
goboooooooboboooooo

020 cooOOoo0ooOooOobOoooOooboooOooo
goboooooooboooobooon

(l)oooOo 7ooUO0OoOOoOOOU0DOOOOOO

2 T~

EiHEHOMERER RBRECTLIOHMEEER
Painting Wine

e/ 0 /21\33 w8/ 10 / 14\ 40
=Y\ 16\7 /19 #=YN\N 23\ 6 / 16

08 D0O0OOOOOOOO0OOOOODOODODOD

gooooobboboboboooooobobobobboooa
0000000000 O0priced d0Olist price0 0000
0000 OO Other EditionsO O O Other Offersd O O
goo0bOo0Oooboboooooooooo
goooooboobobobboboboooooboooobo
JooooooDobooooooooooooboooooao
J0oooooObObObO0o0o0oOooooooboooooao
goooboboboooobobobboooo sooood
00000o00b0ooO0oo0ooobOoboooboboooao
gooooobobobobbbooooobbbbooboo
g00bOo0oo0obOboOoOoboDbOooOobDoooo

5.4 O00O0OO0OOOOCO
4300000000000000000O00O0ODOO
goboobooobooooooooonb 42000000

-5



07 OOOOOO0OO

09 ODO00OO0O0ooooo

oooo 000 (%) |000 (%) |00 (%) oooo 0ood (%) |000 (%) |00 (%)
baseball player roster 95.4 72.2 82.2 baseball player roster 53.7 92.2 67.9
international con- 78.9 80.2 79.5 international con- 64.3 85.7 73.5
ference date location ference date location
painting title list 78.5 70.8 74.5 painting title list 72.6 80.8 76.5
wine name price list 82.8 79.1 80.9 wine name price list 50.0 83.0 62.4

oooog =179.3%

08 ODoOOooooooooo

ooog Ooooo | ooooo
ooo ooog
baseball player roster 1 16.7%
international con- 27 49.1%
ference date location
painting title list 12 46.2%
wine name price list 8 36.4%

0ooooooooooo =371%

ooog

000000 7000000000000 79.3% 00
OoooooooOoUouooooocoouooooooogo
0000000000000 00ooooooooooog
O0o00ooooooooUooooooooooooo
000000000000 0D0QDOD special offer price
pound0 00000000 COOOOOOODOOCOOO
0000000000O00o0ooooolooooo 10
Oo0oooooUoopooouooooooooooooo
Oo0oooooooooo

oooooooooOoUooooooooooooog
000000000 800oooOoOooooooooog
000 40% 000000000000000000O0O
OooooooooOoUoopoooooooooooogo
0000000000 O0rFO00O0oOooooOooooon
ooog

6. DOOODOODOO

5.]00000000000DOO0O0OOOO0O00nO0
ooooobooo000Jaccardd0 cOO00O00O 0.10
ooo

O0ooO0o0oo (p)ooouoouoooono rRODO
oo pOOOO ROOOO POOODODO FOOODODO

_Xov] X0y

R
X1 Y]

(6)
0000|X|0000000000]Y|00000000
0000000000

000000 90000F0000000 70.1%00
ooooooo
0000000000000000000000000

oooog =70.1%

00000000 throwdDOObatd0 000 throwd OO
OoooOO0o0O0OO0batDOOOCOODOOOOOOOOOO
00000000000000000g0oooooLog
OROOOOCOOOCOOOOOOOUOUOOOOOOOOO
O00000000000000000 named 00 wine
nameJd 000000 0O0OQOO OO Chateau Montelena
Napal O O Chateau Montelena Napa(2001)0 0 00O
OoooooooooUooooouoooooooooog
000000o0o0o00o00Ooooooooooooon
O00000O000D000OweightDO wO wgtO M wtO
0400000000000000000000000O

7. 0DDO0OODO

o000 webOOOOOOODOOOOODOOODOOO
0000000000000 (Q) 000000 x*000
00 (2)000000000000000OO0O0OOOO
0000 3)UoUooooooooooo3oUooooo
0000000000000 FO 79.3%0000000
FO701% 000000000000000000

oooobooobobooobobooooboooooo
goooooboocoooboooooo

g a

[1] Kumi Itai, Atsuhiro Takasu, Jun Adachi :
tion Extraction from HTML Pages and its Integra-
tion”, SAINT Workshops, 2003.

2] ODOODO0OO0OO0O0OO0O0OO0O0DO0OOODOO’HTML OO
00000oooooooooOOoOooOOo0ooooorooo
00000000, NL-154-200 pp0 137-1440 20030

[3] OO0 0O0O,00 0 :7”00000000000000
00”, 000000 DODO0O0ODO0O0ODOO 99-NL-133,
1999.

[4) 00O00,000,0000,0000,0000,000
:Pweb 00 O000000000OCOCDOODOOODO”, O
J0000oo0o0o0ooooooO0gd, NL153-9, pp.65-72,
2003.

[5] Hsin-Hsi Chen, Shih-Chung Tsai, Jin-He Tsail)” Min-
ing Tables from Large Scale HTML Texts”, 18th In-
ternational Conference. Computational Linguistics,
pp.-166-172, 2000.

[6] Minoru Yoshida, Kentaro Torisawa, Jun’ichi Tsu-
jiid” Extracting ontologies from World Wide Web via
HTML tables”, Pacific Associstion for Computational
Linguistics, pp.332-341, 2001.

[7] URL : http://www.google.com/apis/

? Informa-



