Automatic Summarization of Chinese and English
Parallel Documents

Fu Lee Wang and Christopher C. Yang'

*: Department of Computer Science
The City University of Hong Kong
T:Department of Systems Engineering and Engineering Management
The Chinese University of Hong Kong
yang@se.cuhk.edu.hk

Abstract. As a result of the rapid growth in Internet access, significantly more
information has become available online in real time. However, there is not sufficient
time for users to read large volumes of information and make decisions accordingly. The
problem of information-overloading can be resolved through the application of automatic
summarization. Many summarization systems for documents in different languages have
been implemented. However, the performance of summarization system on documents in
different languages has not yet been investigated. In this paper, we compare the result of
fractal summarization technique on parallel documents in Chinese and English. The
grammatical and lexical differences between Chinese and English have significant effect
on the summarization processes. Their impact on the performances of the summarization
for the Chinese and English parallel documents is compared.

1. Introduction

As the information available on the World Wide Web is growing exponentialy, the
information-overloading problem has become a significant problem. Such problem
can be reduced by text summarization, but it is time consuming for human
professional to conduct the summarization. Due to the huge volume of information
available on line in rea time, the research of automatic text summarization becomes
very critical.

The information available in languages other than English on the World Wide Web
isincreasing significantly. In the recognition of the need for summarization systems
for languages other than English, summarization systems developed for other
languages, such as Korean [21], Japanese [14], and Chinese [3], etc., has been
developed recently. Most of these summarization systems are monolingual system,
i.e, they can process documents in one single language only. There are some
multilingual summarization systems, i.e., they are capable to process document in
multiple languages [4, 23]. However, the multilingual documents used for these
summarization systems are not in parallel; therefore, the experimental results of these
multilingual summarization systems do not reflect the impact of the languages on the
results of applying the summarization techniques.
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In this paper, we investigate the fractal summarization technique that is proposed
based on the fractal theory [26, 27]. In fractal summarization, the important
information is captured from the source text by exploring the hierarchical structure
and salient features of the document. A condensed version of the document that is
informatively close to the original is produced iteratively using the contractive
transformation in the fractal theory. User evaluation has been conducted and shown
that fractal summarization outperforms the traditional summarization without
exploring the hierarchical structure of the documents. The fractal summarization
technique is developed based on the statistical approach and can be applied to any
languages. |In this work, we apply the fractal summarization technique on a parallel
corpus in English and Chinese. The summarization resultsin English and Chinese are
compared directly.

The rest of this paper will be organized as following. Section 2 reviews the
techniques in automatic text summarization. Section 3 presents the fractal
summarization technique. Section 4 analyzes the difference of Chinese and English
parallel document. Section 5 compares the results of Chinese and English
summarization. Section 6 provides the concluding remarks and suggests some future
research directions.

2. Automatic Summarization

Traditional automatic text summarization is the selection of sentences from the source
document based on their significance to the document [5, 18] without considering the
hierarchical structure of the document. The selection of sentences is conducted based
on the salient features of the document. The thematic, location, heading, and cue
phrase features are the most widely used summarization features.

» The thematic feature is first identified by Luhn [18]. Edmundson proposed to
assign the thematic weight to keyword based on term frequency, and the sentence
thematic weight as the sum of thematic weight of constituent keywords [5]. The
tfidf (Term Frequency, Inverse Document Frequency) score is most widely used to
calculate the thematic weight [24].

» The significance of sentence is indicated by its location [2] based on the
hypotheses that topic sentences tend to occur at the beginning or in the end of
documents or paragraphs [5]. Edmondson proposed to assign positive weights to
sentences according to their ordina position in the document.

» The heading feature is proposed based on the hypothesis that the author conceives
the heading as circumscribing the subject matter of the document [5]. A heading
glossary is a list consisting of al the words in headings and subheadings with
positive weights. The heading weight of sentence is calculated by the sum of
heading weight of its constituent words.

» The cue phrase feature is proposed by Edmundson [5] based on the hypothesis that
the probable relevance of a sentence is affected by the presence of pragmatic
words. A pre-stored cue dictionary with cue weight is used to identify the cue
phrases. The cue weight of sentence is calculated by the sum of cue weight of its
congtituent words
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Typical summarization systems select a combination of summarization features [5,
16, 17], the total sentence weight (Wsence) 1S Calculated as weighted sum of the
weights computed by each sailent features,
Wsentenoe: X WihematicT 82X Wiocationt 83% Wheadi ng+ X Weye

Where Winematic: Wiocation:- Wheading 8Nd Weye are thematic weight, location weight, heading
weight and cue weight of the sentence respectively; and a;, a,, as, and a, are positive
integers to adjust the weighting of four summarization features. The sentences with
sentence weight higher than a threshold are selected as part of the summary. It has
been proven that the weighting of different summarization features do not have any
substantial effect on the average precision [16]. In our experiment, the maximum
weight of each feature is normalized to one, and the total weight of sentence is
calculated as the sum of scores of all summarization features without weighting.
However, the cue phrase feature is disabled for summarization of paralel document,
because there is not any paralel cue phrase dictionary defined for Chinese and
English currently. Besides, it does affect the performance of the summarization result
by adding the cue phrase feature.

3. Fractal Summarization

Many summarization models have been proposed previously. None of the models are
entirely developed based on document structure, and they do not take into account of
the fact that the human abstractors extract sentences according to the hierarchical
document structure. Document structure can be described as fractals. In the past,
fractal theory has been widely applied in the area of digital image compression, which
is similar to the text summarization in the sense that they both extract the most
important information from the source and reduce the complexity of the source. The
fractal summarization model is the first effort to apply fractal theory to document
summarization. It generates the summary by a recursive deterministic algorithm
based on the iterated representation of a document.

3.1 Fractal Theory & Fractal View for Controlling I nformation Displayed

Fractals are mathematical objects that have high degree of redundancy [19]. These
objects are made of transformed copies of themselves or part of themselves.
Mandelbrot was the first person who investigated the fractal geometry and devel oped
the fractal theory [19]. In hiswell known example, the length of the British coastline
depends on measurement scale. The larger the scale is, the smaller value of the length
of the coastline is and the higher the abstraction level is. The British coastline
includes bays and peninsulas. Bays include sub-bays and peninsulas include sub-
peninsulas. Using fractals to represent these structures, abstraction of the British
coastline can be generated with different abstraction degrees.

A physical tree is one of classical example of fractal objects. A tree is made of a
lot of sub-trees; each of them is also tree. By changing the scale, the different levels
of abstraction views are obtained (Fig. 1). The idea of fractal tree can be extended to
any logical tree. The degree of importance of each node is represented by its fractal



4  FulLeeWang* and Christopher C. Yang?t

value. The fractal value of focusis set to 1. Regarding the focus as a new root, we
propagate the fractal value to other nodes with the following expression:

R

Fig. 1. Fractal View for Logical Treeat Different Abstraction Level.

FVist = 1

FVehiidnodeofx= C FVx/ NP
where Fv, is the fractal value of node x; C is a constant between 0 and 1 to control
rate of decade; N, is the number of child-nodes of node x; and D is the fracta
dimension.
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Fig. 2. An Example of the Propagation of Fractal Values.

Fractal view is a fractal-based method for controlling information displayed [15].
Fractal view provides an approximation mechanism for the observer to adjust the
abstraction level and therefore control the amount of information displayed. At a
lower abstraction level, more details of the fractal object can be viewed. A threshold
value is chosen to control the amount of information displayed, the nodes with a
fractal value less than the threshold value will be hidden (Fig. 2). By changing the
threshold value, the user can adjust the amount of information displayed.

3.2 Fractal Summarization

Many studies of human abstraction process has shown that the human abstractors
extract the topic sentences according to the document structure from the top level to
the low level until they have extracted sufficient information [6, 11]. Advance
summarization techniques take the document structure into consideration to compute
the probability of a sentence to be included in the summary. However, most
traditional automatic summarization models consider the source document as a
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seguence of sentences but ignoring the structure of document. Fractal Summarization
Model is proposed to generate summary based on document structure [26].

Fractal summarization is developed based on the fractal theory, the important
information is captured from the source document by exploring the hierarchical
structure and salient features of the document. A condensed version of the document
that is informatively close to the original is produced iteratively using the contractive
transformation in the fractal theory. Similar to the fractal geometry applying on the
British coastline where the coastline includes bays, peninsulas, sub-bays, and sub-
peninsulas, large document has a hierarchical structure with several levels, chapters,
sections, subsections, paragraphs, sentences, terms, words and characters. A
document can be represented by a hierarchical structure (Fig. 3). However, a
document is not a true mathematical fractal object since a document cannot be viewed
in an infinite abstraction level. The smallest unit in adocument is character; however,
neither a character nor a word will convey any meaningful information concerning the
overal content of a document. The lowest abstraction level in our consideration is a
term. A document is considered as prefractal that are fractal structuresin their early
stage with finite recursion only [7].

Fig. 3. Prefractal Structure of Document.

Document
Fractdl Value: 1

Sentence Quota: 40
I
[ [ 1
Chapter 1 Chapter 2 Chapter 3
Fractal Value: 03 Fractal Value: 05 Fractal Value: 02
Sentence Quota: 12 Sentence Quota: 20 Sentence Quota: 8
[ [
[ [ 1 [ [ 1
Section 1.1 Section 1.2 Section 1.3 Section 2.1 Section 22 Section 23 Section 31 Section 32
Fractal Value: 01 | | Fractdl Value: 015| | Fractdl Value: 0.05 | | Fractdl Value: 0.1 | | Fractdl Value: 0.5 | | Fratcal Value: 015 | Fractal Value: 0.12 | | Fractal Value: 08
Sentence Quotar 4 | | SentenceQuota: 6 | | Sentence Quota: 2 | | Sentence Quota: 3 | | Sentence Quota: 10| | Sentence Quota: 7 | | Sentence Quota:5 | | Sentence Quota: 3

Fig. 4. An Example of Fractal Summarization M odel.
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The Fractal Summarization Model applies a similar technique as fractal view and
fractal image compression [1]. An image is regularly segmented into sets of non-
overlapping square blocks, called range blocks, and then each range block is
subdivided into sub range blocks, until a contractive mapping can be found to
represent this sub range block. The Fracta Summarization Model generates the
summary by a simple recursive deterministic algorithm based on the iterated
representation of a document. The original document is represented as fractal tree
structure according to its document structure. The weights of sentences under a range
block are calculated by the traditional summarization methods described in Section 2.
The fractal value of root node is 1 and the fractal values of the child node are
propagated according to the sum of sentence weight under the child nodes.

eroot =1
> Sentence weight
Fv.. = Fv. x sentences under r
child noder of x X ZSentence Waght

sentencesunder x

Given a document, users provide compression ratio to specific the amount of
information displayed. The compression ratio of summarization is defined as the
ratio of number of sentences in the summary to the number of sentences in the source
document. The summarization system computes the number of sentences to be
extracted as summary accordingly and the system assigns the number of sentences to
the root as the quota of sentences. The quota of sentences is allocated to child-nodes
by propagation, i.e., the quota of parent node is shared by its child-nodes directly
proportional to the fractal value of the child-nodes. The quota is then iteratively
alocated to child-nodes of child-nodes until the quota alocated is less than a
threshold value and the range-block can be transformed to some key sentences by
traditional summarization methods (Fig. 4). A threshold value is the maximum
number of sentences can be extracted from arange block. If the quota is larger than
the threshold value, the range block must be divided into sub-range block.

Fig. 4 demonstrates an example of fractal summarization model. The fractal value
of the root is 1, and the system extract 40 sentences from the root node. The system
then allocates the sentence quota to the child nodes directly proportion to the fractal
value of child node. The fractal value and sentence quota will be prorogated to the
grandchild nodes. For example, the Section 1.2 receives quota of 6 sentences which
is higher than threshold value, therefore the system will extend the node in paragraph
levels. However, the Section 1.1 and 1.3 receive a quota less than 5 sentences,
therefore the system directly extract sentence at section level. The detail of the
Fractal Summarization Model is shown as the following algorithm:

Fractal Summarization Algorithm

Choose a Conpression Ratio.

Choose a Threshol d Val ue.

Cal cul ate the Sentence Nunmber Quota of the sunmary.
Di vi de the docunent into range bl ocks.

Transform the docunent into fractal tree.

Set the current node to the root of the fractal tree.
Repeat

NooAwWNE
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7.1 For each child node under current node,
Cal culate the fractal value of child node.
7.2 Al'l ocate Quota to child nodes in proportion
to fractal val ues.
7.3 For each child nodes,

If the quota is less than threshold val ue
Sel ect the sentences in the range bl ock by
extraction

El se
Set the current node to the child node
Repeat Step 7.1, 7.2, 7.3

8. Until all the child nodes under current node are
processed

3.3 Experimental Result

It is believed that a full-length text document contains a set of subtopics [12] and a
good quality summary should cover as many subtopics as possible. Experiment of
fractal summarization and traditional summarization has been conducted on Hong
Kong Annual Report 2000 [26], the traditional summarization model without
considering the hierarchical structure of the documents extracts most of sentences
from few chapters. However, the fractal summarization model extracts the sentences
distributively from each chapter. The fracta summarization model produces a
summary with a wider coverage of information subtopic than traditional
summarization model. A user evaluation has been conducted to compare the
performance of the fractal summarization and the traditional summarization without
using the hierarchical structure of documents. The results show that all subjects
consider the summary generated by fractal summarization method as a better
summary. The fractal summarization can achieve up 91.25% precision and 87.125%
on average, but the traditional summarization can achieve up to maximum 77.50%
precision and 67% on average.

4. Comparison of Chinese and English Parallel Documents

Parallel documents are popular in places with multilingual culture, such as Québec,
Hong Kong, Singapore and many other European countries. Hong Kong had its
bilingual culture since it was a British colony more than a century ago. The official
languages are Chinese and English, therefore a lot of documents are written in
Chinese and English using covert translation [26]. For example, most of the
documents released by the government have both Chinese and English versions. The
documents are written by experienced bilingual linguists, and therefore the quality of
the documents can be assured. In this section, we investigate the characteristicsin the
parallelism of Chinese and English parallel documents.
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4.1 Indexing

In informational retrieval and processing, indexing is one of the most important
research issues, searching and retrieval of information is impossible without proper
indexes. The information content of a document is determined primarily by the
frequency of the terms in the document; therefore, the indexing of document is the
process to transform a document into a vector of terms with its frequency or other
related score. In fact, the process is much complicated since the terms in a document
are not properly marked-up. English indexing includes severa steps, i.e., lexical
analysis, stop-wording, stemming, and index terms selection [8, 13]. The techniques
for English indexing are considerably more mature than Chinese indexing. Due to the
lack of word delimiters (such as spacing in English), Chinese text segmentation is
more difficult. Besides, there are ambiguities in Chinese text segmentation. Different
ways of segmenting a Chinese sentence may lead to different meanings [10, 25].
There are three major approaches in Chinese text segmentation: a) statistical
approach, b) lexical rule-based approach, and c) hybrid approach based on statistical
and lexical information [22].

4.2 Parallelism of Chinese and English Parallel Documents

Parallel Corpus is defined as a set of document pairs that are aligned based on their
paralelism. Parallel corpus can be generated by overt translation or covert translation
[26]. Due to the grammatical and lexical differences between different languages,
words in one language may be tranglated into one or more words in another language
or may not be trandated at all. There is probably more than one way to trandate a
word in one language into another language. However, a pair of parallel documentsis
always parallel in terms of their information contents.

Fig. 5. Reordering of Equivalent Termsin Chinese and English sentences.

The sentence structures for a pair of parallel documents in two languages are
different due to the grammatical and lexical differencesin languages. For example, as
shown in Fig. 5, the orderings of terms in two languages are not the same. The
structures of sentence can also be changed. Several sentences in one language can be
merged into one sentence in another language. It is also possible to mix the content of
several sentences in one language together to form a number of sentences in another
language. In order to study the alignment of sentences in two languages, we have
analyzed the mapping of sentence in Hong Kong Annual Report 2000. 85% of the
sentences in two languages are one-to-one mapping. 7.3% of the sentences are one-
to-two mapping between Chinese and English and 6.1% of the sentences are two-to-
one mapping between Chinese and English. The one-to-one, two-to-one and one-to-
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two sentence mappings totally yield more than 98%. Most sentences contain tow or
less sub-sentences in the other language (Table 1).

Table 1. Mapping of Sentences between Hong Kong Annual Report 2000 Chinese Version
and English Version.

Number of No. of Sentencesin
M appings HKAR 2000 (English Version)
(Percentage) 1 2 3 4 5 6
1 6288 540 31 3 0 1
(85.00%) | (7.30%) | (0.42%) | (0.04%) (0.01%)
I 2 448 43 9 0 0 0
29 (6.06%) | (0.58%) | (0.12%)
< ® e 3 19 6 2 2 0 0
e8¢ (0.26%) | (0.08%) | (0.03%) | (0.03%)
(@}
so& | 4 2 1 0 2 0 0
=03 (0.03%) | (0.01%) (0.03%)
=8 [ 5 0 0 0 0 0 0
% >
6 1 0 0 0 0 0
(0.01%)

Table2. Statisticsof Keyword ‘Hong Kong' and ‘ 2} ¥’ in the Hong Kong Annual Report
2000 and itstfidf scorein thefirst aligned sentence in the Hong Kong Annual Report 2000

Text block .
Text Unit Term frequency frequency No of Text Block tfidf Score

English | Chinese| English | Chinese| English | Chinese| English | Chinese
Document-

1217 | 1704 1 1 1 1 | 1217.00 1704.00
Level
ng‘elpter' 70 94 23 23 23 23 70.00 94.00
Section-Level | 69 93 247 | 257 358 | 358 | 10595 137.47
f‘gj:lec“o”' 16 26 405 | 445 804 | 804 31.83 48.19
Paragraph- 2 3 787 | 893 2626| 2632 5.48 7.68
Level
E‘Z\”/telence 1 1 1113 | 1357 | 9098| 7976 4.03 3.56

In addition to the alignment of sentence, keywords may or may not appear in both
of the aligned English and Chinese sentences and the length of keywords in English
and Chinese are not necessary the same. Such problem has significant impact on the
thematic weight of keywords utilized in the summarization techniques. Table 2
shows the overall statitics of “Hong Kong” and “Z&#’ in the bilingual Hong Kong
Annual Report 2000. The term frequency and text block frequency of “Hong Kong”
and “&FE at different levels of the parallel corpus are significantly different. The
total frequency of “Hong Kong” is 1217, and the total frequency of “Z&# is 1704.
The frequency of “&# is much higher than that of “Hong Kong”. In addition, the
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measurements of the length of keywords in English and Chinese are different. It
highly affects the computation of tfidf scores of the English and Chinese terms. Asa
result, the tfidf scores for a pair of equivalent keywords in two languages are usually
significantly different. However, they are positively correlated. Table 3 shows the
correlation of the tfidf scores of “Hong Kong” and “&# at different levels of the
Hong Kong Annual Report 2000.

Table3. Correlation of tfidf Scores of “Hong Kong” and F‘,%’& in the Hong Kong
Annual Report 2000 at Different Document L evels.

Document Levels Correlation of Keyword ‘Hong Kong' and Keyword ‘ gy #’
Chapter-L evel 0.8456 '
Section-L evel 0.8588

Subsection-L evel 0.7574

Par agraph-L evel 0.4147

Table4. Length of Sentences in Hong Kong Annual Report 2000 (English Version and

Chinese Version).

Length of Sentencein Length of Sentencein
Chinese (No. of Characters) English (No. of Words)
Lower Limit 2 2
Lower Quartile 24 15
M edian 33 21
Upper Quartile 45 29
Upper Limit 215 128
M ean 36.16 23.14
Sandard Deviation 17.30 11.10

The measurements of sentence length in Chinese and English sentences are
different. The Chinese text is character based and the sentence length is measured by
number of characters. However, the English text is word based and the sentence
length is measured by number of words. One English word usually consists of several
Chinese characters; therefore the number of charactersin Chinese sentencesis usually
more than the number of words in English sentences. The statistics of sentence
lengths of the bilingual Hong Kong Annual Report 2000 in Chinese and English is
show in Table 4. Thereis no significant difference in dispersion of sentence lengthin
two languages, the standard deviation of sentence length in both languages is about
half of the arithmetic mean of the sentence length. The difference of sentence length
and the sentence alignment in two languages may affect the sum of tfidf score of
terms in sentences. The sum of tfidf score of terms in sentence of two languages is
shown in Table 5. It is shown that there is no significant difference in the dispersion
of the sum of tfidf score of termsin sentences in two languages.

We have also analyzed the sum of tfidf score of the constituent terms in a sentence
against its sentence length. The correlation coefficient of sentence length and the sum
of the tfidf score of terms in Chinese sentences is 0.62, which means there is a weak
positive correlation. On the other hand, the correlation coefficient of sentence length
and the sum of the tfidf score of terms in English sentencesis 0.52. The correlation in
English document is even weaker than Chinese document. Therefore, the relationship
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between sentence length and the sum of the tfidf score of sentences is not strong.
However, since a longer sentence tends to have a larger sum of the tfidf score, the
longer sentence will have a higher probability to be extracted by the summarization
techniques as part of a summary.

Table 5. Sum of tfidf Score of Terms in Sentences of Hong Kong Annual Report 2000
(Chinese and English Version).

HKAR 2000 (Chinese Version) | HKAR 2000 (English Version)
0

Lower Limit 0

Lower Quartile 263.74 231.20
M edian 464.09 471.09
Upper Quartile 767.16 803.91
Upper Limit 6313.61 8120.42
M ean 584.43 599.10
Sandard Deviation 478.57 527.55

5 Comparison of Summarization of Chinese and English Parallel
Documents

The comparison of the summaries in two languages produced by the same
summarization technique can help us to understand the impact of the grammatical and
lexical difference of languages on the summarization result. In our experiment, the
fractal summarization has been applied to the Chinese and English parallel
documents. In this section, we present the comparison of the intersection of the
summaries in two languages, and the precision of the summary generated in two
languages.

The comparison of the number of sentences extracted by the fractal summarization
technique in each chapter of the Chinese and English version of Hong Kong Annual
Report 2000 is shown in Fig. 6. Roughly, the distributions of the number of sentences
extracted from chapters in two languages are similar. The correlation of the number
of sentence extracted from each chapter in the Chinese and English documents is
0.9353. It showsthat they are highly positive correlated.

Although, the number of sentence extracted from chapters in two languages are
very similar, they may extract different sets of sentences from the chapters. In order
to compare the matching of sentences extracted in the Chinese and English
summaries, we define three types of sentence matching:

» A direct match is the case when a one-to-one sentence mapping is identified from
the sentences in the Chinese and English summaries.

* A partia match is the case when a one-to-many or many-to-many sentence
mapping is identified from the whole sentence or the partia sentence in the
Chinese and English summaries.

« An unmatch is the case when a sentence is extracted as the summary in one
language, but none of its equivalent sentences is extracted in the summary of the
other language.
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Fig. 6. No. of Sentences Extracted from Hong Kong Annual Report 2000 by Fractal
Summarization with 1% Compression Ratio.

Table 6. Sentences Matching in Fractal Summaries of HKAR 2000 (Chinese and English
Version) with 1% Compression Ratio.

Type of Sentence M atch Per centage
Direct Match 16.28%
Partial Match 9.30%

Unmatch 74.42%

As shown in Table 6, the intersection of extracted sentences in Chinese and
English summaries is very small. The sum of direct match and partial match only
corresponds to 25% of the matching of sentences, and the rest are unmatched. As
presented in Table 1, the majority of the sentences in the pair of parallel documents
can be aligned by one-to-one, one-to-two, or two-to-one mappings. However,
applying the same summarization technique individually on the English and Chinese
document produces significantly different set of sentences in the summaries. It
reflects that the grammatical and lexical differences of the languages have significant
impact on the summarization processes.

Since the percentage of matching sentences in the Chinese and English summaries
is low, we have further investigated if there are significant differences in the content
of the summaries. It is found that the content of the summaries are very close
although the sentences are not exactly matched. Sentences covering similar content
are extracted in the Chinese and English summaries. Table 7 presents the summaries
extracted from Chapter One of the Hong Kong Annual Report 2000. Six sentences
are extracted in the both of the Chinese and English summaries. C2 isadirect match
of E1 and C4 is adirect match of E2. However, no matching can be found between
C1, C3, C5, C6 and E3, E4, E5, E6. When we pay attention in the content of C1, C3,
C5, C6 and E3, E4, E5, and D6, we find that they cover very similar content. They
are all conveying similar messages about “Hong Kong as an internationa financial
and business centre”, “transportation and communication infrastructure’, “the Pearl
River Detla’, and “Hong Kong relationship with China” .



Automatic Summarization of Chinese and English Parallel Documents 13

Table 7. The Chinese and English Summaries Extracted from Chapter One of
the Hong Kong Annual Report 2000
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“We do, however, recognise that we have to advance further in improving the
quality of lifein Hong Kong, for example in environmental protection and arts
and culture, if weareto competeasaworld city.”

The change brought about by Deng Xiaoping's 'open-door’ policy in 1978 gave
Hong Kong manufacturers an opportunity to expand and migrate across the
boundary and their success has helped make Hong K ong one of the world's most
remarkabletrade and financial centres.

“Hence, China's accession to the WTO will mean further enhancement of Hong
Kong's position as an international financial and business centre, a
transportation and communication hub, a centre for professional services and
our traditional role as a gateway to the Mainland.”

“Hong Kong's close economic relationship with the Mainland, and in particular
with therest of the Pear| River Delta, puts Hong Kong in a unique position.”

“Thirdly, we will encourage Hong Kong companies to co-operate with ther
Pear| River Delta partners to establish logistics centres and to promote Hong
Kong'slogistics capabilities.”

“In part, the study indicated that Hong Kong's dominant position stems from its
political and legal stability, proximity to major markets (Hong Kong is within
five hoursflying time of half theworld's population), excellent infrastructure, its
dense network of financial and professional service firms and the quality of its
local management.”

We further investigate if there is any significance difference in the performance of
the fractal summarization technique on different languages in terms of precision. The
precision of a summary is computed as follow:

no. of senetnces accepted by the user as part of the summary

no. of sentences in the summary
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A user evaluation with ten subjects is conducted The average precision of English
summary is 85.125% and the average precision of Chinese summary is 85.25%. The
highest precisions of summaries in two languages are both 91.25%. There is no
substantial difference in precision of summariesin Chinese and English.

As a conclusion, we find that the sentences extracted in the Chinese and English
summaries are significantly. However, the performances of the summariesin terms of
precision are very close. In addition, the content of the extracted sentences in the
summaries are similar although they are directly matched. These evidences show that
the grammatical and lexical differences between languages have significant effect on
the extraction of sentences in their summaries. However, the overall performances of
the summaries do not have any significant differences.

6. Conclusion

Automatic text summarization is important as the information overloading problem
becomes serious on the World Wide Web due to the exponential growth of
information in real time. Information available in languages other than English on the
World Wide Web is growing significantly.  Techniques for processing or
summarizing English documents only are not able to satisfy the needs of Internet
users. It is desire to determine if the existing techniques can perform in English and
other languages. In this paper, we have investigated the impact of the grammatical
and lexical differences of English and Chinese on the fractal summarization
techniques. The performances of the fractal summarization on English and Chinese
parallel documents are also investigated. It is found that the differences of the
languages have significant effect on the extraction processes of sentences for
summarizing English and Chinese documents. However, the overall performances of
the summarization in English and Chinese are similar. The content covered in the
summariesis similar although the sentences extracted may not be matched.
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