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Detecting Common Parts and Wrapper Generation
for Multilingual Web Documents Using Alternation Counts

YASUHIRO YAMADA,! DAISUKE IKEDAt and SACHIO HIROKAWA

We propose an algorithm to generate a wrapper which extracts contents of Web pages
written with the same template. First, the algorithm separates each page into template and
contents parts using an alternation count. An alternation count with respect to (n,a%) is the
sum of boundaries between frequent parts and non-frequent parts, where n is the length of a
substring and a is the frequency of the substring. The algorithm searches for a local minimal
(n,a) of the alternation count then specifies the template parts as ones on which frequent
substrings appear. Next, the algorithm determines the strings which enclose the contents
assuming that the last character and the first character is one of the symbols in “>”, “<”,
new line, tab and space. The algorithm does not use any preprocessing depending on mark-up
and natural languages and knowledge for each site. Experiments show this algorithm works
well for inputs written in four natural languages and markuped with HTML and XML.
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Fig.3 Division into frequent and non-frequent parts.

Oo0o0o0o0o0ooooo02000 ‘e”0000000
oooooooooooooobooooooooo
gooooooooooooooooooooooon
goboooooooooooooooooooooo
ooooooooooooboooobooooooo
ooooooooooD ‘oo «cooooo
gooobobooooooooooobooooooooo
gooooboobooooooooooooboooooon
gooobooooooooobooobooooooooon
ooboooobooooooo

3. Joooboobooog

0000000000000000000000O0
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooo
00000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
LROOOOY 000000
000000000000000000000000
FindOptimal 0000000000 O00O000000
000000000000000000000000



2142 goooooooo

goooboooboobooooboooboobooboo
gooobooooobobooobooboobooobooo
gooobooboobooobooooboooboboo
E ={>0000000000 }0000 B, = {<,
00000000o0o joU0o0oooUoUoo
obob0o0E DO E. 000000000
goboobooooooboobbooboobooboog
goooboooogobooboboboooboboo
Jubgoooooooooo

3.1 0DO0OO0OO000

FindOptimal 000000000 O0O0OOODOOO
gboboboobobobobooooooo

3.2 ODOOOOO
gbooboooboobooboobooboooboog
gobooobooooooboooboobobooog
gobooboobooboobooobobo 3odg
JoooooooonD ‘o000 «0oxooOoooo
gooobooboobooboobooobooobooboo
goooboobobooboobooboobobooboo
gbobobobobooboooboooobobobo
gbooboobooboooboobooobooobooo
goooooobo gpOooOoOoooooobooooobo
goodb1o00oboobooboooboooobooo
0O0ol/00o0oo0oodboOoooboooog ke
goooboooobooboooboobo110bo0oo
godoboobooooooobooooorboboobobog
doo20000000000 0r-r0000000
gooobooboobooboobboobooobooboo
00000000000000 ()0 » (@) 000
oooooUoooO!l (ry00DoooooOoooOoo
goboooobOoOoOobooboooobobobooool
Or-rgo0b0oOoCco0o0ooobooooo g r
oboboboboobooo

goboolo0 -r000bOo0o0ooDobooooono
000000000000 Ogol =<tagA><tagB>0O
r =< /tagB>< /tagA>0 0000000 2000
gboooboooboooboobooooooooboo
gooobooboobooobooboobobobboo
gbobobobooooooboboobobo
3.3 0DOOODOOOODO
goboobooboooboboobobobooboo
gooobboooooboobooboooooboo
goooboooboobooobooboooboobobooog
gooobooobooboooboooooboooboo
gooobooooooboobooooobooboog
gooobooboobooobooboobooobooboog

Sep. 2004

gboooocoboooooboobo obobobooooo
goboooobooooboocooooOoooboooo
goboooooooooobooocboooooooboo
gbooobooooooooooboooooooooboo
goboooooooobooooocoooooooboooo
gobooooooooboobooooooooooobooo
goooobooooooooooooooobonoo
gboooobooooooooooooooon

goooooboooooooooooooooooon
gbobooooooooooooooooobooood
gobooooooooobooocboOoooooobooo
oobood

4. O g

ooooooooooooonoi,obooon 1410
gooooboooooo1ooooooob 4000
goboooooooooobooooooooboobobooboo
OooOoHTMLOOOO XMLO 200000000
gooooooooboogoo

4.1 0000

goooboooooooooooocooooooo
gooboooooboooooboboooooooooo
gobooOoooooooooocoooooobooo
gooooooooooooooooobobboooon
gooooooooooooooocoooooboooo
goooooboooooooobooOoObo0o00oDb 2000
gooooooooboobooooOooooooooo
oo

FindOptimal 00O 0OOOOO0O0O0O0OOOOOO
gbobooooooooooooboooouooooboooo
o0 cOO0O0O00OO0COOOOOOCOOOO 100
00000000000 O FindOptimal O OO
gbobooOoooooooooooboooooooooo
gooo -ooobooOobcobobooobe0bOOOO
goooooooo -0O0D000DODOODODODO0O00
goooooooooboor-r0o0ooobooooobbo
gobooooooboooooooooooobooooo
cbooooooooooo rOo0oooooobod
gbooobo cOooboooono r0obooooa
gbobooobooooooooboocoooo

goooooooooobboobbbobooboooo
goboooooouoobooooboOooooooooboo
goooooooooooboobocOooooooboooo
gooooooooooooooooooooooo
goooooobooobooooobooobobooo
goboooooooboobooooooobooobooooo



Vol. 45 No.9000O0OO0O0O0O0O0OODOO WebOOOOOOODOODODOOODODUOOODODODOD 2143
01 000o0ooooo
Table 1 All sites used in experiments.
ID URL oo # ooa
altavista http://www.altavista.com/ 0og 17 oooooo
freebsd http://docs.freebsd.org/mail/ oo 49 oooopoooo
ftd http://www.ftd.de/ oooo 101 oooo
kyushu-u(XML) ooo gooao 50 goooono
lycos http://www.lycos.com/ oo 50 oooooo
mail http://www.mail-archive.com/ 0og 50 ooooboooo
mainichi(XML) http://www.mainichi.co.jp/digital/newsml/ ooo 470 oooo
peopledaily http://www.peopledaily.co.jp/ ooo 127 oooo
redhat http://www.redhat.com/mailing-lists/ 0og 50 oooooooo
reuters http://www.reuters.de/ oooo 50 oooo
sankei http://www.sankei.co.jp/main.htm ooo 108 oooo
sigmod (XML) http://www.acm.org/sigmod/record/xml/ oo 50 oooood
toho-jp http://www.toho-jp.com/ ooo 144 poooo
yahoo http://www.yahoo.com/ 0og 45 ooooog
yomiuri(E) http://www.yomiuri.co.jp/index-e.htm 0ag 49 oooo
0 2 FindOptimal 000000000000 O0O0O0O0DOO
Table 2 Results for FindOptimal and wrapper generation algorithm.

ID (n,a) 0000000000000 ooao oo ooo
altavista (21,15) | D000 (1.00), OO (1.00), URL (1.00) 0.603 | 0.911 | 0.532
froebsd (22,4) | 00 (1.00), From (1.00), To (0.939), 0000 (1.00), ID (1.00), 00 (1.00) | 0.974 | 0.737 | 0.587

ftd (36,19) | 0OOO (0.00), 000 (1.00), 00000 (1.00), 00 (1.00) 0.910 | 0.748 | 0.253

kyushu-u(XML) (20,1) | ID (1.00), OO (1.00), OO (1.00), 0O (0.00), 00000 (1.00), OO (0.00), | 0.994 | 0.915 | 0.907
0000000 (1.00), URL (0.00), 0000 (1.00), FAX 00 (1.00), 000
0 (1.00), 1000 (1.00), 00000000 (1.00), 00000000 (1.00), 0
000 (1.00), 000000 (1.00), 100000 (1.00), 100000 (1.00)
lycos (30,10) | DOOO (1.00), OO (0.955), URL (1.00) 0.603 | 0.917 | 0.814
mail (15,16) | subject (0.00), From (0.600), 000D (0.00), 00 (0.00), 00 (0.00) 0.962 | 0.791 | 0.470
mainichi(XML) (11,4) | 000 (1.00), 00 (1.00), 00000 (1.00), 00 (0.00), 000 (1.00), 00 | 0.997 | 0.949 | 0.730
0ooooooo (1.00)
peopledaily (4,2) | 0000 (1.00), 00 (1.00), 000 (0.984), 0O (0.992) 0.870 | 0.934 | 0.635
redhat (18,4) | 0000 (1.00), 00 (0.980) 0.773 | 0.930 | 0.900
reuters (15,12) | 000 (1.00), OO0 (1.00), 0O (1.00) 0.765 | 0.978 | 0.836
sankei (11,2) | 00O (1.00), 2000000 (1.00), 00 (1.00) 1.00 | 0.984 | 0.949
sigmod (XML) (4,1) | 000 (0.00), 0000 (1.00), 000 (1.00), D00 (1.00), 0000 (1.00), | 0.557 | 0.662 | 0.423
00000 (1.00), 00000 (1.00), 0O (1.00)
toho-jp (23,2) | 00O (1.00), 00 (1.00) 0.896 | 0.949 | 0.965
yahoo (78,9) | 0000 (1.00), 00 (1.00), URL (1.00) 0.307 | 0.731 | 0.934
yomiuri(E) (19,1) | 000 (1.00), 0O (1.00) 0.997 | 0.993 | 0.993

ocoboooooobooooooooboooobooooo
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Table 3 A wrapper generated from “sankei”.
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