EMNLP 2014

An lterative Link-based Method for Parallel Web Page I\/Immg

Le Liut, Yu Hong?!, Jun Lu?, Jun Lang?, Heng Ji®, Jianmin Yao?
INatural Language Processing Lab, Soochow University, Suzhou, 215006, China
?Institute for Infocomm Research, Singapore, 138632
SComputer Science Deparment, Resselaer Polytechnic Institue, Troy, NY 12180, USA
{leliuchn, tianxianer, lujun59, billlangjun}@gmail.com, jih@rpi.edu, Jyao@suda.edu.cn

Introduction

I In this paper, we address the task of parellel web page mining by first using hyperlink information of web pages within bilingual website.
[0 We propose an iterative link-based approach which combines both internal and external translation similarity of web pages to identify parallel web page.

Motivation Model Definition

Figure 1: lllustration of the link-based method Enhanced Translation Similarity
A, B, C, D and E are web pageh

in the same language; while 4’, ETS(e,c) = (1 - a) - :Sin_(e» C_) +a - Sexr(e,c),a € [0,1]
B’, C’, D" and E’ are web pages Internal Translation Similarity

:Ar\] algOtE:er gngllfja%?’.e (Zggezagllrel Sin(e’ c) = b Scp (e,c) + (1 - :B) ' Sstruct(e; C);,B € 0,1}

English while Page 4, B’, C’, External Translation Similarity

| : \.D’, E’are in Chinese) ) S...(e,c) = Slm(PG(e), PG(C))
Sse b . - -
A \ ; D’ - The solid arrows are the links O  S;.(e c) is the internal translation similarity of two pages: e and c. S.(e, ¢) is the external translation similarity of
C , between these pages within pages e and c. ETS(e, ¢) is Enhanced Translation Similarity of two pages, which combines internal with external
/ bilingual website. The dashed translation similarity to identify parallel web pages.
> B’ B’ < arrows indicate that page pair O S;,.(ec) |s_thg m_ternal translation §|m|_lar|ty of pages e and c whlch_comblnes content-based snmlanty Sch (e, ?) and
structural similarity S¢.,: (e, ¢) with linear weight. Here, S.; (e, ¢) is the percentage of translation word pairs in two

. has high translation similarity.

pages with a small bilingual lexicon. S¢:,,c:(e, c) is the longest common sequences of two HTML tag sequences in
We hypothesize that page pairs <C,C’> might be parallel web pages if page C’s neighbors page e and c.

i i imilari : > 9 Dy O PG(x),which is a set of pages, is the neighbors of page x. Se,:(e, c) indicates the external translation similarity of
feibgét[iz,’ei; have a higher translation similarity with page C"'s neighbors {4’ 8’ D, £ pages e and c. Here, it is the similarity of two page set PG(e) and PG(c), which relies on the similarity of the

elements in the page set. Thus, Sim(PG(e),PG(c)) depends on ETS(e; c;) (e; c; belongs to PG(e), PG(c),
respectively) and ETS(e,c). ETS(e, c) depends on S;,,(e,c) and S,,.:(e, c). It is an iterative process.

Algorithm Flow

EXperimentation
Algorithm 1: Estimating the external translation similarity
Input: PG(e), PG(c) | | [0 We conduct our experiments on six bilingual websites which are selected from HK government
Output: SE_. (e, ¢) Here, Sexe(e,c) Is the external websites. The test data is randomly extracted from these websites and annoted by URL-based
Procedure: translation similarity of page e and c pattern rules and human annotator.
sumé€ 0 after th?_'l'th iteration, and the same I | | 7 A the web pages are retrieved by using a web site download tool: HT Track.
e_set< PG(e) forETS™ (e, c)and S lml(p(e){p(c))' 0 We adopt Precision, Recall and F-score to evaluate our method.
PG (x)| is the number of x’s neighbors.

c_set € PG(c) Q / Table 1: Number of pages and bilingual page pairs of each websites
While e_set and c_set are both not empty

< X,y >€arg maxer_set,YEc_set (ETSi_l(x' y)) Site ID En/Ch pages fotal palrs NOF?:;E:Sern _
sum € sum + ETS" 1(x,y)

Remove x from e set 1101/1098 1092 www.gov.hk
Remove y from c_set 501/497 487 7 WwWw.customs.gov.hk
Si(e,c) = Simi(p(e), p(©)) = 2 - sum / (IPG(e)| + |PG(S)]) 96715 768 1 Wwvnvwwsitzlzziﬁgk
Algorithm 2 Estimating the enhanced translation similarity 660/637 637 0 www.landsd.gov.hk
Input: P, F, (the English and Chinese page set) = = . =~ = 4733/4626 4615 8 Www.td.gov.hk
OUtpUt: ETS (e' C)' e ER,cELR infﬁrmaat?(()enI eof S):/?/eeb pggeg ?o? i isderllti%inag 120751471 : 11684_ . > _
Initialization: parallel web pages. Figure 2 shows that when S Figure 2: Performances of baseline system with | Figure 4: The F-scores of our method with
Set ETS(e, c) random value or small value Is set to 0.6, the baseline system achieves the different B value different the value of
Procedure: best performance. Thus, we always set gto 0.6. . o5
. Figure 4 shows that when the parameter « Is set o - - o
LOOP: to 0.6, our method achieves the best L F-score Precision Recall 93 92.42 92.7/8 9291 92.61
For each e in P, performance  and  obtains  significant e\/gs e 91 97 15 92.67 92.83 92.83 92 40
: _ Improvement (6.2% F-score) over the baseline @ <) '
For e.aCh cin PC' . system. The experimental results show that the 8 80 \\ \ .89 36 ﬁg/; \\
ETS'(e,c) = a-S,,:(e,c)+ (1 —a)-S;,(e,c) external information of web pages is an g \ 3 g7 9
Parameters normalization &ﬂ‘ective feature to mine parallel web pages. = " / \ 3 85 \
UNTIL ETS (e, c) is stable I / \ - 83 \E;
: - .. : O e ; 80.20
Algorithm 3 Finding parallel page pairs 573; e
g‘pt“t:feEPC’ﬁTISéx’”F;?fEf?’ty f);z'MAX—P (or MIN_SIM) £ 0 010203040506070809 1 @ 0 0.1020.30.4050.60.70.80.9 1
utput: Parallel Page Pairs List :
Procl?edure' : NThe input MAX_P is an integer\ Flgure 3: Experlment results of our method on each website
L OOP: ' threshold which means that only top T e ” e =S
- | . ETS MAX_P page pairs will be extracted in | = =~ = = = = = e ff — ) o
Y,y > = argmaxyep, yep, (ETS(X, 7)) a certain website. Fose N/ 2
Add < x,y > to PPL hN / o= C 1Y '
Remove x from P, os o 1 :
Remove y from P. e . —
UNTIL size of PPL > MAX_P (or ETS(x,y) < MIN_SIM) . e A ” P— o
- A - S~
Figure 3 shows that the performance of our method achieves the maximal values and / “7 . Ta * y/
converges after the third iteration. In addition, Figure 3 indicates that our method is robust SRS 4 =13
for different websites. Thus, The iteration number is set to 3 in the following experiments. © 7 verstionmumber C 7 eratonmumber T 7 eravionnumber
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