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Discovery of Maximally Frequent Tag Tree Patterns in
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Abstract Many documents such as Web documents or XML files have no rigid structure. We
propose a new method for discovering frequent tree structured patterns in such semistructured
Web documents. We consider data mining problems of finding maximally frequent tag tree
patterns in semistructured data such as Web documents. A tag tree pattern is an edge labeled
tree which has structured variables. An edge label is a tag or a keyword in Web documents, and
a variable can be substituted by arbitrary tree.

Keywords knowledge discovery, Web mining, semistructured data, XML file, tag tree pattern
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Algorithm MF-TTP;
begin
7 := Basic-Tree(D);
foreach variable [u,v] € H; do begin
let 7’ be a tag tree pattern which is obtained from 7 by replacing variable [u, v]
with an edge labeled with “?”;
if 7’ is o-frequent w.r.t. D then 7 := 7’
end;
foreach edge {u,v} € E; with an edge label “?” do begin
foreach edge label w € Tag U KW do begin
let 7’ be a tag tree pattern which is obtained from 7 by replacing “?” with w;
if 7’ is o-frequent w.r.t. D then begin 7 := 7'; break end
end
end;
return w
end;

Procedure Basic-Tree(D);
begin // Each(f{/ailable)ls assumed to be labeled with a distinct variable label.
d:=0;7:={r},0,0);
7 := breadth- expansion(r, w, D);
max-depth :=the depth of m; d :=d + 1;
while d < mazx-depth — 1 do begin
v :=a vertex at depth d which is not yet visited;
7 :=breadth-expansion(v, 7, D);
while there exists a sibling of v which is not yet visited do begin
Let v' be a sibling of v which is not yet visited;
7 :=breadth-expansion(v', w, D)
end;
d:=d+1
end;
return w
end;

Procedure breadth-expansion(v,m,D); Procedure depth-expansion(v,w, D);

begin begin
7' :=depth-expansion(v, 7, D); Let T be (Vx,0, Hy);
while 7 # 7’ do begin Let v' be a new vertex and [v,v'] a new variable;
=7 (V U {v'}, 0, Hy U{[v v]),
7' :=depth-expansion(v, 7, D) Whlle ' 1s o- freclluent w.r.t. D do begin
end; mi= 7r vi=w
return 7 Let o' be a new vertex and [v,v'] a new variable;
end; 7= (VU {o'},0, By U {[0,0/]});
end;
return m
end;

O 3: MF-TTP:O0O cO00OD0QCOO0ODOCO 100000D0CO0O0OO
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Experiment (frequency o) Exp.1 (0=0.3) Exp.2 (0=0.5)

max # of vertices in TTPs | 2 3 4 5 6 72 3 4 5 6 7
# of max freq TTPs 1 2 4 9 15 34 |1 2 2 4 3 5
run time (secs) 7 32 159 630 1948 6162 |9 39 107 312 627 2721
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