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Information Extraction from Semistructured Documents using Maximally Frequent Tag Tree Patterns with Contractible Variables
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In order to extract meaningful and hidden knowledge from semistructured documents such as HTML or XML
files, methods for discovering frequent patterns or common characteristics in semistructured documents have been
more and more important. We propose new methods for discovering maximally frequent tree structured patterns in
semistructured documents by using tag tree patterns as hypotheses. A tag tree pattern is an edge labeled tree which
has ordered or unordered children and structured variables. An edge label is a tag or a keyword in such documents,
and a variable can match an arbitrary subtree, which represents a field of a semistructured document. As a special
case, a contractible variable can match an empty subtree, which represents a missing field in a semistructured
document. We present algorithms for generating all maximally frequent ordered and unordered tag tree patterns

with contractible variables.
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ATagﬁAKW:@DDDDDDDDDDD A:ATQQUAKW
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O00000000KWO Akw OOOOOOOOOOOO
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Algorithm GEN-MFOTTP;
begin
(o) := 0; m := ({v,v'},0,[v,0']*);
SUB-MFOTTP(7); return II(o)
end.

Procedure SUB-MFOTTP(7);
begin

if 7 is not o-frequent w.r.t. D then return

else BASIC-MFOTTP(7);

foreach child tag tree pattern 7’ of @ do SUB-MFOTTP(7')
end;

Procedure BASIC-MFOTTP(7);
begin
Step 1. Generate o-frequent tag tree patterns:
Let Hr = {h1,...,hy} be the variable set of 7. We perform
procedure SUBSTITUTION-OT(7, h1,k).
Step 2. Eliminate redundancy:
For each m € TI(0), if there exists a pair of contractible
variables [u,v]® and [u,v']¢ such that v’ is the immediately
right sibling of v, then we remove 7 from II(c).
Step 3. Maximality testl:

Ox(z) = {z :=[Tx,[Rx, Lx]]}
X € {A,B,C,D,E, F}
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For each 7 € II(o), if there exists an uncontractible (resp.
contractible) variable  in 7 such that 78 x () is o-frequent
w.r.t. Dforany X € {A,B,C,D} (resp. X € {E, F}), then
7 is not maximally o-frequent w.r.t. D, and we remove 7
from II(o).
Step 4. Maximality test2:

If there exists an edge with “? ” in 7 such that a tag tree
pattern obtained from 7 by replacing the edge with an edge
which has a label in T'ag U KW is o-frequent w.r.t D, then
7 is not maximally o-frequent w.r.t. D, and we remove 7
from II(o).

end;

Procedure SUBSTITUTION-OT(7, h;, k);

begin
if i = k + 1 then begin II(¢) := [I(0) U {r}; return end;
If the child port of h; is not a leaf
then SUBSTITUTION-OT(m, h;41,k);
VARIABLE-REPLACING-OT(7, hi, k);

return
end;
5, Udooood

000 000 GeNn-MroTTP(GEN-MFUTTP) 000000
0oooooooUobe0UOO0O (DUO)OOOODOO
000000o00o0ooooooooooooog (“previous
impl”) 000000 (“present impl.”?) 000000000
ooooobooooooobo 200000000D00000O0
o@Q(7Hooo0obo0o0boooooooooooooo
0000000000000 GeEN-MFoTTP (GEN-MFUTTP)
0000000000000 00o0o000o0oooogdSun
workstation Ultra-10 (clock 333MHz) 00 0GCL2.2 O O
gooooooooobooboboooobooboooooboooD
XMLOOOOOOOOOooOOoooOoooboooooooooo
goo,7200000bO0oc00ooo0o0ooooOobooon
00000000 1100000o0oooooooo (0o
0)000000000000000 (“max # of vertices in
ordered (unordered) TTPs”) 00000000000 OOO
Exp.1 (Exp.2) 0000000 (minimum frequency) O 0.1
goo00oU0o0o0Uo (boo)yoooUoUOoooooo
0000000000 2000000000 (run time, 0) O
gooobooooooooboocoooobooOoOobobobOooooon
goooooooooooooooooo

6. DOUoo0O

HTML/XMLOOOOOOOOOOO WebO0OODOODOO
000000000,0000000000000000 (0
00)00000000000000000000000000
00000000000000000 (C)(13680459), 000
00000000000 (2100)0000000

gooo
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