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Abstract. Most methods on building parallel corpora often start from
large scale bilingual websites that are not always an available resource for
many language pairs. In this paper we present a novel method to mine
parallel documents between English and other non-popular languages
which are situated on different locations on the Internet. Our method
is motivated by the observation that many non-popular language news
are translated from popular English news websites. Given a news in a
non-popular language, a method is proposed to search for its original
English version located on another website using search engines. Ex-
periments with English-Vietnamese show that our method can provide
bilingual document pairs in science domain with precision around 90%.
Our method is more flexible and scalable than traditional approaches
that collect parallel texts from multilingual websites as its starting point
is only a set of monolingual news. Furthermore, this method can be ap-
plied to mine parallel documents between non-popular languages pairs
with scarce resources.
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1 Introduction

Parallel corpora are sets of texts in one language together with their translation
in another language. Parallel corpora are indispensable resources for many areas
of text and web mining research including statistical machine translation [,
cross-lingual information retrieval [2], automatic bilingual lexical building [3].

While manually complied parallel corpora is costly and time consuming, meth-
ods to automatically build the parallel corpora have gained substantial attention
in the field of NLP. There are a number of good Web mining systems such as
STRAND [], BITS [5] and PTMiner [6] that automatically acquire parallel doc-
uments from bilingual web sites. Those systems first crawl bilingual web sites
exhaustedly to collect two sets of web pages in different languages. Then bilin-
gual dictionary and HTML structure information are used to align translation
equivalent web pages. Beginning with two sets of large scale monolingual docu-
ments, cross-lingual information retrieval models can also be applied to search
for noisy parallel documents [7l8]. Using search engine to search for parallel texts
is introduced recently in the work of Achim Ruopp and Fei Xia [9].
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With the help of above-mentioned methods, many parallel corpora with var-
ious language pairs [IO/IIIT2] have been built and publicly available for re-
searchers. Unfortunately, parallel corpora are only available for a limited number
of popular language pairs like English-French, English-Japanese. For many non
popular language pairs like English-Vietnamese, English-Thai such resources are
not available for researchers in these countries to conduct their research.

Moreover, the task to build parallel corpora for popular language pairs is
much easier than that for non-popular language pairs. Popular language pairs
have abundance of online texts database that were well-organized and thus is
easy to collect. For instance, in Europarl projectEL authors could easily collect
more than one million parallel sentence pairs by just crawling the European par-
liament website which provides law documents and discussions in 11 European
languagesg. Documents in these websites are well-organized. For example, in
Europarl website, documents referring to the same content have the same name
and stored in different directories in accordance with their languages.

These above facts are not true for non-popular language pairs. Resources
to build parallel texts for those language pairs are very scarce and building
parallel corpora for such language pairs is a really tough challenge for NLP
researchers. To our knowledge, research conducted to build bilingual resources
for non-popular language pairs until now just focused on only word-level. Sources
for extracting bilingual lexicons are either from comparable corpora [13] or via
a third pivot language [14].

In this paper, we propose a new method that can be applied to mine parallel
documents located on different web sites on the Internet, which can be applied
to collect parallel texts for resource scarce language pairs. Our method is based
on the observation that many news of non popular languages in domains such
as outside world, technology, science, health are collected and translated from
other popular English news’ websites on the Internet like BBC, VOA and so
on. An illustrated example was shown in Figure [Tl between a Vietnamese new.
posted in http://www.vnexpress.net website and an English newdi posted in
http://www.dailymail.co.uk website. The source websites are cited within
the content of translated news due to copyright law. We also noted that between
two translated documents there exists contents that do not change during trans-
lation process. We defined those data as Translation Independent Data (TID).
Given a source news in non popular language, we formulated queries based on
TIDs, posted date and news source. By sending those queries to search engines,
we obtain some English candidates. Then a document matching process which
combines both lexical and length features is implemented to find out the target
English news.

! http://www.statmt . org/europarl/

2 http://www.europarl .europa.eu/

3http://www.vnexpress.net/GL/Khoa-hoc/2008/11/3BA0S6BE/

4http://www.dailymail.co.uk/sciencetech/article-1085059/Pictured-The-
robot-pull-faces-just-like-human-being.html
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Fig. 1. An example of English-Vietnamese cross-website parallel documents

The main contribution of this work includes the followings. First, we identify
new clues from the Internet to extract parallel documents. Second, a new method
have been proposed to build a set of parallel documents from those clues.

The rest of the paper is organized as follows. In the next section, we introduce
our method in details. The experiment and discussion on results are presented
in Section 3, 4. In Section 5, we conclude our work and give some directions for
future research

Table 1. Steps in the proposed framework

Steps Description

Clue extraction  Extract clues from ts that guide the process to find tg.

Query generation Use extracted clues to generate a set of queries combining extracted

and ranking information with several search constraints. After that queries are
sent to search engines with order from high rank to the low rank
until we get candidates. The rank of a query is defined based on the
constraints put on this query. The more constraints put on a query,
the higher the rank it is evaluated.

Filtering Look for the original English news tg from the list of candidates. A
method that combines both length-based and TID-based features is
proposed.

2 Proposed Method

Given a potential news tg in non popular and resource scarce language S that is
likely to be translated from an English news, our task is to determine its original
English version tg on the Web. To determine whether ¢g is a potential news or
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Fig. 2. Framework to find original English news of a potential translated news in non
popular language

not, we check its citation. If tg is cited to an English news website, it is regarded
as potential news. Otherwise, tg is not a potential news. Given a potential news
in language S, we propose a framework with 3 main steps to discover its original
English news as described in Table [[] and Fig.

2.1 Clues Extraction
Given a potential news tg, we extract three following clues:

— Posted date: the date that the news was put online and available for Internet
users to access.

— URL of news source: To get the URL of news source, we first extract the
name of the cited source which if often put in the bottom of the news using
regular expression technique. We then will create a query by appending
the word "news” to the name and send its to Google search engine. We
use language restriction feature (Ir parameter) to search for only pages in
English. The domain name of first URL returned by Google will be chosen
as the URL of news website.

— Translational independent data (TID): TID is defined as data that is un-
changed during translation process. TIDs can be viewed as common texts
in the writing system between two languages. For example, given an En-
glish sentence “60 people were killed in Republic of Congo Train Crash" and
its equivalent Vietnamese translation “60 ngudi chét trong tai nan xe lita &
CHDC Congo", 60 and Congo are considered as numeric and textual TIDs
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respectively. TIDs that are close together will be grouped into phrases. The
task to extract TIDs can be regarded as a sequence labeling problem and
can be solved using well-known techniques such as HMM, CRF. Neverthe-
less, this approach suffers from a major drawback that we need to build
a training data set manually, which is a time-consuming process. We pro-
pose two simple unsupervised methods to extract TIDs from the content of
potential news tg.

e The first method is dictionary-based approach. Assuming we have a
monolingual dictionary containing all of words that are originated in
S. All words that does not appear in this dictionary will be considered
as an TID word. We assume that texts that are not originated from lan-
guage S are kept the same as their appearance in English but not be
transliterated into writing system of language S.

e The second method is machine translation-based. This approach comes
from the nature of TID. Texts in tg are translated into English using a
translation system. Tokens and phrases that appears in both tg and its
English translated news will be considered as TIDs.

2.2 Query Generation and Ranking

Next step in our method is to create a set of queries from data extracted from
previous step. We generate not a single query but a bunch of queries with the
different levels of search restriction. Intuitively, the more restriction we set on
the query, the smaller number and more accurate the candidates we can get. On
the other hand, if we put too strict restriction, it is likely that search engines
return no candidates. For those reasons, instead of one query, we generate a set
of queries, rank the queries from high to low orders and send them to the search
engine until we get some candidates.

We use only text TIDs to generate queries. Numeric TIDs are not included
in this step. Regarding to search constraints, we define several kinds of search
constraints as follows:

— Phrase constraint: Only web pages that contain extract phrase in the query
are retrieved.

— Date constraints: Only web pages within a range of date will be returned.

— Site constraint: Only web pages belonging to a specific web site are returned.

— Language constraint: As we want to search for source articles written in
English, the language of retrieved pages should be in English.

— n-gram constraint: With n-gram constraint, the query will be built from
TIDs that have at least n tokens.

After being created, queries are ranked and sent to the search engine from high
to low orders. There are many methods proposed to rank words and phrases in
a document based on their frequency and co-occurrence statistics [I5] that can
be applied to rank the queries. In this work, we propose a much more simpler
heuristic approach that ranks the query based on the types of constraints put into
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the query. We apply language, date constraint and site constraint to all queries.
For the remaining constraints including phrase, site and n-gram constraints, we
will define their corresponding rank in the following ways:

— The query with more constraints will be rank higher than query with less
constraints.

— The rank of site constraint is highest while the rank of the phrase constraint
is lowest. That is

rank(n-gram constraint) > rank(phrase constraint)

— Within n-gram constraints, the n-gram with lower n will be assigned higher
rank as n-gram constraint with lower n provides query with more specific
information .

rank(1-gram constraint) > rank(2-gram constraint) > --- > rank(N-gram)

Queries that contains too few and short TIDs are not dispatched to the search
engine. Only query created from at least two words and the total length of words
larger than a threshold of, says 10 characters, is qualified.

2.3 Filtering

In this step, after getting a list of candidate web pages returned by Google, we
have to select among them the original English news tg of the given potential
news tg.

First, web pages are preprocessed. Noisy texts in web pages like boilerplates,
advertisement and HTML scripts are removed because they are proved to have
bad impacts on many text processing tasks. Cleaning web page is a challeng-
ing problem. There are many works that employ sophisticated features set and
advanced supervised machine learning techniques such as SVM, CRF . In this
paper we choose to apply method developed by Jing Li and C. 1. Ezeife [I6].
This work applied n-gram language models to distinguish between main texts
and noisy texts which produces comparable performance in shared task compe-
tition of 3rd Web as Corpus workshop in summer 2007 and has been released as
the open source project NCleanerf].

After web pages are preprocessed, we implement a process to determine whether
the original English news is among the list of N-best candidates. In common ap-
proaches, bilingual lexicons are often used to measure the similarity between two
documents in two languages. In this research we develop a simple approach by in-
corporating length and TID features together. The length-based filtering is based
on assumption that a long text should have a long translation and vice versa. The
length-based constraint is defined as follows

1
g X length(ts) < length(EN-text) < 3 x length(ts)

% lsourceforge.net/projects/webascorpus/files/NCleaner/NCleaner—1.0/
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while TID-based matching score is computed by the following formula

Number of TIDs found within English text

tchingS =
matchingscore Total number of TIDs in tg

The best matched English document is one that satisfies length-based constraint
and have the highest TID-based matching score higher than a pre-defined thresh-
old 4. In our experiment, we choose § as 0.33 empirically.

3 Evaluation

The main objective of this section is to evaluate effectiveness of our proposed
method. The language pair used in our experiment is English-Vietnamese. The
finally obtained English documents were checked manually as we do not have
any gold data sets for this problem.

3.1 Evaluation Measures

In order to evaluate how good our proposed approach is, we use popular mea-
sures: recall, precision and f-measures. In our research, those measures are shortly
described as below

Number of correct English news

Precision —
reciston Number of English news found by our approach
Number of correct English news
Recall = .
Number of Vietnamese news
F— Seore — 2 X Recall x Precision

(Recall + Precision)

3.2 Experiment Setup

To conduct the experiments for parallel documents searching, Vietnamese ar-
ticles are collected from VNExpress web siteﬁ7 which is a very popular news
website in Vietnam. We focused on two domains i.e. world and science. In our
observation, many articles from those two domains are likely to be gathered and
translated from other English web sites. We collected articles in science domain
that was posted within the first 4 months of 2009 and articles in world domain
in posted within April 2009. We extract only main texts from those news using
Java-based HTML Parser(] library. We compile a list of URLs of more than 20
Vietnamese news agency that are often cited by other news website. We selected
only Vietnamese news that is cited to an website that is not in the above list.
Totally, we have 211 science articles and 108 world articles for our experiments.

Shttp://www.vnexpress.net
" http://htmlparser.sourceforge.net/
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The dictionary for Vietnamese are taken from training corpus for word seg-
mentation task compiled by Lé Hong Phuong et al, a Vietnamese group doing
research on word segmentation. This Vietnamese dictionary data was provided
together with their open source Vietnamese word segmentation tools namely vn-
tokenizen. However, we do not need all data in the dictionary. We only need a
list of Vietnamese words that are composed from English alphabet. Words that
contain special Vietnamese characters such as ’4’, 'a’, ’&’, '’ are considered to
be Vietnamese and are filtered out from the original dictionary. We then revised
the list by hand and finally get a list of our Vietnamese words contains only 420
words.

To translate texts from Vietnamese into English, we use Google translation

system.

3.3 Experiment Results and Discussion

We conducted three experiments. The first experiments is to evaluate the effec-
tiveness of the proposed method and to compare the performance in two cases:
dictionary-based and machine translation-based TID extractions. In this experi-
ment, we set the threshold § for document matching score is 0.33 and only top 8
web pages are examined. Due to the different nature of world and science news
(world news need to be updated at a short time while science news is not required
to be delivered to audience in a short time), we set the date range for them as
90 and 1 respectively. Experiment results are shown in Table 2l In this table,
DIC and MT are represented for dictionary-based and machine-translation-based
methods respectively. Experimental results show that the machine translation
based TID extraction has better performance in comparison with dictionary-
based method. However, the difference is not too big. With language pairs that
a machine translation is not available, simple dictionary-based approach can be
a good alternative choice.

Table 2. Performance with world and science data

Settings Docs Found True Precision Recall F-Score

Science
MT 211 136 124 91.18% 58.77% 71.47%
DIC 211 129 117 90.76% 55.45% 68.82%
World
MT 108 77 55 71.43% 50.93% 59.46%
DIC 108 67 43 64.17% 39.81%  49.14%

The experimental results show that our method has promising performance
with precision approximately 90% on science news while that with world news
is around 70%. This indicates that TIDs extracted from science news has more
discriminative power than TIDs extracted from world news. In a world news,

8 http://www.loria.fr/~lehong/tools/vnTokenizer .php
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many of the TIDs extracted are popular names and have their appearance in
many other news. News in world domain can have many developments, which are
different phases of a same story. Moreover, a Vietnamese news in world domain
is often translated and integrated not only from one news source but multiple
news agencies. This fact makes the task of finding the original news in English
become much more difficult for world domain data.

We also do further investigation and figure out some reasons why English news
could not be found as follows: (1) The English news are not posted within the
date range we set. This often happens with Vietnamese news in science domain
which has its original English news posted later than 90 days. (2) Wrong typings:
There are terms and named entities that are mis-spelled. As a result, our method
could not find the right original English news. (3) News that are integrated from
many news sources. In world domain, there are many news that are integrated
from not only one news website but some news websites to provide different
developments of a hot news to readers. For those news, the search engine often
returns no candidates. (4) The news do not contain text TIDs. There is a fact
that not all data has TIDs within its contents. For such kind of data, our method
fails to gather enough and reliable clues to construct the queries and consequently
fails to find the original English news.

Performance varies with the change of N_best values
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Fig. 3. Performance with different values of N

Moreover, we also implemented the other two experiments with an aim to see
how performance of our approach varies when we change the value of matching
threshold parameter § and the number of documents N need to be checked. We
did experiments with various values of § and N. In these experiments, we did
the test on world data only. We can see from Fig. [ that § having values around
0.375-0.4 produced the highest F-score while still achieving high precision. We
also noted that increase the value ¢ does not always lead to the increase of
precision. This may be due to the fact that the TID-based matching score is
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not strong enough to distinguish between relevant English news and the original
English news as their contents often contain the same set of TIDs. This weakness
need to be overcome in future research. Meanwhile, increasing the number of
examined candidates N from 8 to 20 or 50 does not lead to much improvements
of precision as seen in Fig.[Bl This suggests that the best candidates can be found
in the top 8 candidates. We thus need to consider only first 8 pages returned by
the search engine, which helps to reduce a lot of processing time.

4 Discussion

Our method is more flexible than previous works that relied only on collecting
data from large scale bilingual websites [4J6/17] or collection of domain data [18§].
Our starting point is monolingual data that is abundant and straightforward to
collect.

Munteanu et al. [§] built a system to extract parallel sentences from two sets
of millions monolingual documents that refer to some common topics. However,
their focus is recall rather than precision. Besides, their approach suffer from high
computational cost that requires an expensive clustering system to implement.
Whereas, this proposed method has inexpensive computational cost by using
Google’s powerful system to conduct the search process.

The work closely related to this study is that of Achim Ruopp and Fei Xia [9].
This work also use commercial search engines to find translated document pairs.
Author applies query expansion techniques to form sampling queries in both



562 P.N. Khanh and H.T. Bao

languages using a set of bilingual lexicons. However, their approach suffers a very
large search spaces because for each query pair there are substantial amount of
web pages returned by search engines in both languages. In this work, as we only
search for documents in target languages with time and domain restriction, the
search space is greatly reduced.

The proposed method allows people to incrementally mine parallel documents
which is not easy to implement with approaches starting from a bilingual source
[4/5]. One can build a system to collect updates from news websites using XML-
based RSS feed technology. Whenever there are new contents available, they will
be input into monolingual news database. Accordingly, the system will search for
new pairs of parallel documents and add them to current database. Therefore,
it is possible to incrementally upgrade the scale of the corpus.

5 Conclusion and Future Work

We have presented a novel and flexible way to discover parallel documents from
the Internet. Different from other approaches that often focus on only one large
scale bilingual website or collection, our method can identify parallel documents
that are located separately on two different websites using available search en-
gines. Clues to identify those parallel pairs are TID data, date information and
the news source cited within the content of source news. Based on those clues,
we propose a method to generate and rank the queries, which is based on search
restrictions put on them. We develop a parallel document matching algorithm
that combines both TID and length features. Our method performs well with
data in science domain (precision around 90%) while the precision for data in
world domain is still not high but acceptable (around 70%). This method can
be applied to collect parallel resources for non-popular languages.

This work is just our initial investigation and there are still room for im-
provements. Our future works will explore the following directions: (1) Develop
a new method to extract and rank TIDs more efficiently. (2) Develop a new
method to find source English news corresponding to potential news that does
not share any TIDs. (3) Develop a new method to extract the parallel sentences
or sub-sentences from obtained parallel documents.
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