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Abstract: The classification and information extraction of online forums are two important technologies of online data mining. The tra—
ditional web page classification methods do not take the structure features of their URLs into full account. They are often based on the
characteristics of the content therefore they are susceptible to noise of low efficiency and they cant meet the needs of versatility. The
traditional information extraction methods are based on text density and layout structure ignoring the semantic information of the con—
tent. They are difficult to extract the content from a variety of forums effectively. This paper proposes a clustering method based on
URLs"structure( USC) and a filter method based on keyword scoring( KSF) . Both methods only need to analyze a small number of
samples in the data set and extract general rules to meet the demand of large—scale extraction. In the same data set the I value of the
USC method is 18.99% higher than that of the traditional classification method and the accuracy of the KSF method is 18.46% high-
er than that of the traditional information extraction method.
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2 5;.
Table 2 Value numbers p: = ( )exp( -d,;) (5)
je KNN(i
5, = min ( d,) (6)
Jipj>pi
0 ( ) 4 001 8 002 KNN( i) i K d. i j
1 Query 5 grade 9 003 . ’
.K i D
2 php 6 100 . .
3 id 7 99 5 ! ! 5
KNN-PDC
: Algorithm 1 KNN - PDC Clustering
Su) = (1) (12) (13) (24) (15) (29 Input points: distance function is available
S(uy) = (11) (12) (13) (24) (15 (27 Input K: number of neighbors
S(u) = (11) (12) (13) (28) (15) (26 Output clusters: result clusters
S(u,) = (11) (12) (13) (28 (15) (27 1: procedure Clustering( points K)
S(us) = (11) (12) (13) (29) (00) (00 2. for all i in points do
3 //KNN (1) i K
4 pi<—sum of distance to points in KNN( 1)
5 8;«—min distance to point j where p; >p;
6: end for
2. . : 7 DecisionGraph<«—scatterplot of each §; and p;
N(u, u,) =min{ilp(u, i) #p(u, 1)} (3) 8 1 pi 8
Nl 9 centers<—points in DecisionGraph w/high p; and §;
D(u, u,) = N(u, u,)! (4) 10:  clusters«—BFS( points centers K)
11: t lust,
_— plui) N | o return clusters
: end procedure
D(u, u,) w, U,
N (u, u,) i i

BFS 2

Algorithm 2 Breadth First Search

Input points: distance function is available
Input centers: centers with high p; and §;
Input K: number of neighbors

Output clusters: result clusters

1: procedure BFS( points centers K)

S(u) = (11) (12) (13) (14 (19 2: clusters«—Array < Cluster >
S(w,) = (11) (12) (13) (11) (12 3 for all ¢ in centers do
S(u;) = (L1) (22) (13) (14 (1) 4 allocate ¢ and KNN ( ¢) to an empty cluster
u, u, 4 N, (u, 5 Queue. push( KNN( ¢) )
u,) =4 D(u, u,) =5'/4! =5; u, u, 6: While Queue. is Empty() = False do
2 N(u, u) =2 D 7: q<«—Queue. pop( )
(u, u;) =5! /21 =60. 8 for all r in KNN( ¢) do
3.1.2 KNN-PDC ? [ TRNN-DPC
KNN-PDC 14 Usc 10: if r has not been allocated and d , <mean({d;lj e
. KNN-PDC PDC 15 KNN(1)}) then
11: allocate r to cluster with center ¢
pPDC
12: Qucue. push(r)
13: end if
- KNN-DC 14: end for
K DpC 15: end while
bpC " 16: end for
KNN-PDC i 17: return clusters
D i i 5, 18: end procedure
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3.1.3
3.2.1 TF4DF
TFIDF
4 r( i) R
r(d) =(e(i) »(i)) (7)
R={r(i) li=12 (8)
' ( Term Frequency TF)
v t
' TR ) =gy (9)
R ik
F feF w
N(f w) w /
3.1.4
KNN-DPC TF
Usc ( Inverse Document Frequency IDF)
21
IDF| =log — =" 1
U ) =lox 5 (10
P(f w) w f
3 1 0 +1 w
. . 0
Algorithm 3 URLs Structure Clustering
Input urls: urls from single forum “« »
Input K: number of neighbors IDF
Output topics: urls of topic pages IDF
1: procedure USC( urls K)
w
2: samples<—random urls in urls
o : / F :
3: a<—specified topic page url in samples
4 Iy W(f w) =TF(f w) XIDF(f w) (11)
S: samples<—samples with same type of a W w
6: vectors<—structure vectors of all urls
7: clusters«—Clustering( vectors K)
8: topics<—cluster to which a belongs .
9: // 3.2.2
10:  Rule< resolve rule from topics TFADF
11:  topics«—topic urls identified by Rule
12:  return topics
13: end procedure
3.2
4
( Keyword Scoring Filter KSF) . .
- ( TFADF) 4

KSF
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Algorithm 4 Scoring : )
Input objs: candidates group
Output result: results group
1: procedure Scoring( objs)
2: scorcs<—Map < Object int > class
3 for all obj in abjs do
4 scores obj .value<—scores obj .wvalue +1 4
5: end for
6 result«—objs in scores with highest score 4.1
7 return result Usc
8: end procedure
3.2.3
TFADF
4.1.1
_ ' 13346 5888 Discuz!
’ s 11822 1524.
Algorithm 5 Keyword Scoring Filter 4.1.2
Input htmls: source code of web pages R P
Output content: content extracted from web pages F
1: procedure KSF( htmls) N
2: samples<—random web pages in himls R= ]\;: (12)
3 results«—Array < Location > N
4 for all himl in samples do P= N” (13)
5 lince<«—html w/o tags or irrelevant contents 2PR
6: /7 . =PIk (14)
7 remove lines satisfying Rules
8 words<—split lines by word N M P N
9 locs«—Array < Location >
10: for all word in words do
11: word. weight«—TF-IDF value of word 4.1.3
12: locs. add( locations where word appears) 16 DOM
13: end for
14 /1 3 4
15: results. add( S copme ( locs) ) K
16: end for
17: 11
18: ExtractRule<—obtained from Scoring( results)
19: return content extracted by ExtractRule
20: end procedure
3 1
5 2 3
USC
1.




7 1403
4.2.1
3 USC
Table 3 Result of clustering in USC 1010y )
—o— Experimental
--0- Control
/% S 100.5
1% 1% 3
I 52 287 287 287 100.00 100.00 100.00 S I
2 762 214 211 211 98.60 100.00 99.29 g
3 481 202 202 202 100.00 100.00 100.00 = 995t
4 368 131 128 128 97.71 100.00 98.84
99.0 . . ) ) )
5 1102 671 671 671 100.00 100.00 100.00 0 2 4 6 8 10
6 627 291 282 282 96.91 100.00 98.43 2
7 633 201 198 198 98.51 100.00 99.25 Fi
ig.2  Precision value
8 831 455 449 449 98.68 100.00 99.34
9 487 210 190 190 90.48 100.00 95.00 3417 3
10 859 282 282 282 100.00 100.00 100.00
10
4 16 100 ¢ O—Q——W_\:/e
Table 4 Result of clustering in reference 16 5ok @ ,P"
S i P
1% g sol : °
1% 1% 0 o 805 & ; g
£ :
1 522 287 230 230 82.58 100.00 90.46 S 70t .
> ) 5 ; —o—Experimental
2 762 214 80 80 38.19 100.00 55.27 R~ 6ol P o --e- Control
3 481 202 90 90 48.67 100.00 65.47 ¥
4 368 131 50 S0 43.09 100.00 60.22 50y 2 4 6 P 10
5 1102 671 530 530 79.93  100.00 88.85 3 F
6 627 291 210 210 75.52  100.00 86.05 X
Fig.3 F value
7 633 201 130 130 64.86 100.00 78.69
8 831 455 390 390 87.04 100.00 93.07 4.2.2
9 487 210 210 210 100.00 100.00 100.00
10 859 282 190 190  69.73 100.00 82.17 class class
class
4.2 4.2.3
KSF TFADF 2 SCEED
5 6
5
00T Table 5 Brief comparison between KSF and SCEED
90
- 1% /s
“g,) 70l i ‘6 KSF 90.77 28.24
k] o .
§ 60k SCEED 72.31 27.43
& sof o
a0l L © e —o—Experimental KSF SCEED
o --o- Control
30 1 1 1 1 1
0 2 4 6 8 10 SCEED
1
Fig. 1 Recall value KSF
1.
jieba. KSF 2.
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