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ABSTRACT. The World Wide Web has brought us a vast amount of online information.
When we search with a keyword, we get data feedback from many different websites and
the user cannot read all the information. So, text summarization has become a hot topic,
and it has attracted experts in data mining and natural language processing field. For
Vietnamese, some methods of text summarization that have been proposed for English
also bring some significant results. However, there still remain some difficult problems
to treat with the Vieltnamese language processing; typical in this are the Vietnamese text
segmentation tool and text summarization corpus. In this paper, we present a Vietnamese
text summarization method based on sentence extraction approach using neural network
for learning combined with reducing dimensional features to overcome the cost when
building term sets and reduce the computational complexity. The experimental results
show that our method is really effective in reducing computational complexity, and is
better than some methods that have been proposed previously.

Keywords: Vietnamese text summarization, Sentence extraction, Neural network, Se-
mi-supervised learning

1. Introduction. Text summary is one aspect of data mining that is really necessary to
help readers easily find important information from a long text by shortening the length
and content of the original text [1,18].

Building a successful automatic text summarization system requires a lot of different
factors. First, a text summarization system must extract the most important information
from original text. Second, this system must be really effective and takes a short time to
show results. Third, cost to build this system is not too much [1,2,4,10,11,17,20].

Because of three problems above, researchers always try to find effective solutions to
build a system of automatic text summarization. For English text, many automatic text
summarization systems have been developed [1,16]. For Vietnamese text, the proposed
methods are not too many. Most of its applied methods are proposed for English, so it is
not high performance.

One of the reasons why applying the English text summarization method for Viet-
namese is not really effective is because of the different characteristics language between
English and Vietnamese. Vietnamese language is single syllable. Unlike English, words in
Vietnamese text cannot be determined by whitespace [13-15,31]. Therefore, when build-
ing a text summarization system, the system is relatively complex (need integrate a word
segmentation tool), system will not be effective in terms of time, cost, and accuracy of
word segmentation tool does not reach 100%.
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Some studies that have been proposed to construct term sets (called topic model) [27]
also increase the accuracy of the system. However, the cost to construct term sets is high,
needs a long time and requires experts who understand language. So it is not a good
solution.

In this paper, we proposed a new method for Vietnamese text summarization using
semi-supervised learning combined with feature reduction. This approach can reduce cost
and complex computing, but the result is better than unsupervised learning approach.

The structure of this paper is as follows. In Section 2, we present some related works.
In Section 3, we will introduce the way of feature reduction. Section 4 is methodology of
sentence extraction method using neural network for training combined with dimensional
feature reduction. Section 5 and Section 6 show the experimental results and conclusion.

2. Related Works. Most early work on single-document summarization focused on tech-
nical documents. The first paper proposed by Luhn [22] describes research done at IBM
in the 1950’s. In his work, Luhn proposed that the frequency of a particular word in
an article provides a useful measure of its significance. There are several key ideas put
forward in this paper that have assumed importance in later work on summarization. All
sentences are ranked in order of their significance factor, and the top ranking sentences
are finally selected to form the auto abstract. Baxendale, also done at IBM and published
in the same journal, provides early insight on a particular feature helpful in finding salient
parts of documents: the sentence position. This positional feature has since been used in
many complex machine learning based systems. Edmundson [11] describes a system that
produces document extracts. The two features of word frequency and positional impor-
tance were incorporated from the previous two works. Two other features were used: the
presence of cue words (presence of words like significant, or hardly), and the skeleton of
the document (whether the sentence is a title or heading). Weights were attached to each
of these features manually to score each sentence.

In the 1990’s, with the advent of machine learning techniques in NLP, a series of
seminal publications appeared that employed statistical techniques to produce document
extracts: Bayes, neural network, hidden markov model and so on. Kupiec et al. [19]
describe a method derived from Edmundson [11] that is able to learn from data. The
classification function categorizes each sentence as worthy of extraction or not, using a
naive-Bayes classifier. Aone et al. [1] also incorporated a naive-Bayes classifier, but with
richer features. They describe a system called DimSum that made use of features like
term frequency (tf) and inverse document frequency (idf) to derive signature words. The
idf was computed from a large corpus of the same domain as the concerned documents.
In contrast with previous approaches, that were mostly feature-based and nonsequential,
Conroy et al. [18] modeled the problem of extracting a sentence from a document using
a hidden Markov model (HMM). The basic motivation for using a sequential model is to
account for local dependencies between sentences. Only three features were used: position
of the sentence in the document (built into the state structure of the HMM), number of
terms in the sentence, and likeliness of the sentence terms given the document terms.

For Vietnamese, most of methods are proposed based on the methods that applied to
English and used Vietnamese word segmentation tool [31], or based on SVM model for
extracting [25].

3. Feature Reduction.

3.1. Text representation. Text representation methods describe the content or char-
acteristics of the text. Commonly, word frequency is considered as characteristic of text.
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Suppose that we have a document d, Figure 1 illustrates representing d. Here, w;; is
the weight of word (or term) t;;, i is sentence ith in document d, j is position of word
(term) in the sentence ith from left to right.

w1 Wiz - Wip
T — Wa,1 Wo2 ' Wynp
Wma1 Wy - Wnpnp

FI1GURE 1. Matrix of text representation

Example 3.1. Have an original Vietnamese text including 34 words.

“Cdc nha nghién cum thuéce truong Dai hoc Michigan vira tao ra mot nguyén mau dau tién cho hé
théng tinh todn quy mé nhé, co thé chira dir liéu mot tudn khi tich hop chiing vao trong nhimg bé phdn
rdt nho nhw mdt nguoi.”

Translate into English:

“Researchers at the University of Michigan have created a first prototype system for
small-scale computing, which can contain data for a week while integrating them into very
small parts as the human eyes.”

Like this document, we must calculate weight for 34 words. And representation matrix
with 1 row and 34 columns like below

T ={ti1,t12, - t134} (1)

In the general case, the original text often includes multiple sentences, each sentence
consists of many words, so if expressed in the above, the weight matrix representation of
the text will have some very large, requiring more time for computation. With common
Vietnamese text, first we need separate all the words (use word segmentation tool) in the
text and to compute weight of each word will require more and more time treatment.

3.2. Methodology of feature reduction. Feature selection is one of the key topics in
machine learning and other related fields. Real-life datasets are often characterized by
a large number of irrelevant or redundant features that may significantly hamper model
accuracy and learning speed if they are not properly excluded. Feature selection involves
finding a subset of features to improve prediction accuracy or decrease the size of the
structure without significantly decreasing prediction accuracy of the classifier built using
only the selected features.

To overcome the disadvantages of large feature vector and the cost to build a large set of
terms for each topic, in this paper, we propose a new method which can reduce complexity
computing of large feature set by using a word segmentation tool for separating word into
two word sets: nouns set (called topic word) and other words set. In any text, nouns
contain information of text. So, when we extract nouns from text, remarkable reduction
of large feature set appears.

In Example 3.1, we separate document d into two sets: the first set includes noun and
the second set is remain of words. X ’

Noun set T° = {nha, nghién_cuu, truong, dai_hoc, Michigan, nguyén _madu, hé thong, quy mo, dir liéu,
tudn, chiing, bg_phdn, mdit, nguoi}.

Other set O’= {Cdc, thudc, vita, tao, ra, mot, dd‘u_rién, cho, tinh_todn, nho, cé_rhé, chita, mot, khi,
tich_hop, vao, trong, nhitng, rat, nhw }-
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Use text separation technique in two sets, and the size of the matrix 7" will be reduced;
for example, with the original text in Example 3.1, instead of using the 7" matrix con-
taining one row and 34 columns, we only need the matrix 7" consisting of one row and
14 columns:

T - {tl,la t172, ce ey t1714} (2)

So now, we reduced from 34 feature vectors to 14 feature vectors.

4. Methodology of Vietnamese Sentence Extraction Using Neural Network.

4.1. Neural network. A neural net is an artificial representation of the human brain
that tries to simulate its learning process. Artificial neural network is an interconnected
group of artificial neurons that uses a mathematical model of computational model for
information processing based on a connectionist approach to computation.

A feed-forward network has a layered structure. The architecture of this class of net-
work, besides having the input and the output layers, also has one of more intermediary
layers called hidden layers. The computational unites of the hidden layer are known as
hidden neurons.

/-— \ Input hidden layer weight Output hidden _Iayer weight
Vio

Hidden layer neurons h,

/ \ Output layer neurons y;

Input layer neurons x;

FIGURE 2. Neural network

The learning methods in neural networks are classified into three basic types:

e Supervised learning
e Unsupervised learning
e Reinforced learning

So supervised learning is meaningful: have a teacher is present during learning process
and presents expected output, every input pattern is used to train the network and learn-
ing process is based on comparison between network’s computed output and the correct
expected output, generating “error”. The “error” generated is used to change network
parameters that result in improved performance. In general, supervised learning includes
two phases: Forward phase and Backward phase.
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e Forward: compute ‘functional signal’, feed forward propagation of input pattern
signals through network.

e Backward: compute ‘error signal’, and propagate the error backwards through net-
work starting at output units (where the error is the difference between actual and
desired output values).

- Qutput unit:

wii(t +1) = wi(t) = nAi(t)z;(t) = n(di(t) — vi(t)) g (as(t)) 2 (t) (3)
- Hidden unit

vt + 1) = vy (1) = ndi()25(8) = ng' (wi())2;(1) D Aw(t)ws (4)

4.2. Features. Extractive summaries are formulated by extracting key text segments
(sentences or passages) from the text, based on statistical analysis of individual or mixed
surface level features such as word/phrase frequency, location or cue words to locate
the sentences to be extracted. The “most important” content is treated as the “most
frequent” or the “most favorably positioned” content. Such an approach thus avoids any
efforts on deep text understanding. They are conceptually simple, easy to implement.
In this paper, we use sentence extraction approach for text summarization, so we need
determined features, which used to calculate weight of sentence. In training D, we separate
to set of sentence:
S ={s1,52,. ., 8}
Three features are used for calculating the sentence score:
e Information significant of sentence:

Information significant of sentence expresses information of sentence:

Enfor (Sk) = Z I(wz) (5)

where:
- Fyor: score information of sentence sy.
- I(w;): information significant of topic word in s, that is calculated by
Ns(wi) ND(wi)
I(w;) = + 6
() = 5=+ SR ©)

w; €S

where:

- Ng(w;) is number of w; occur in sentence.

- > w; is the number of total of all topic words occurring in sentence.

w;€S

- Nz (w;) is the number of document in training set D that has w;.

- Np is the total number in the training set D.

e Position of sentence:

This feature is based on the assumption that sentences occurring in initial position of
both text and individual paragraphs have a higher probability of being relevant. We sign
in the first sentence and the last sentence of paragraph is 1 and score is 1/i if other.

e Amount of information in sentence:

Amount of information in sentence can be determined by number of nouns in sentence.

N(’LUZ)
Fnumber of topic word(sk) = m (7)
J
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4.3. Supervised training with neural network. This method involves training the
neural networks to learn the types of sentences that should be included in the summary.
This is accomplished by training the network with sentences in several test paragraphs
where each sentence is identified as to whether it should be included in the summary or
not. This is done by a human reader. The neural network learns the patterns inherent in
sentences that should be included in the summary and those that should not be included.
It uses three-layered Feed forward neural network, which has been proven to be a universal
function approximator. The first phase of the process involves training the neural networks
to learn the types of sentences that should be included in the summary. The neural
network used for training is like Figure 3.

We used neural network for training; this neural network has three layers, one hidden
layer. The value [0, 1] of output denotes that sentence can be extracted or not. Figure 4
below is a calculating feature score algorithm.

In Figure 4, WEIGHT algorithm has some parameters: W’ is list of sentences that
include features score. [ is information significant score, P is position score, M is amount
of information score. MATCH() is a function that returns position of sentence s in
document d.

1) M\)\\ ﬂ( " ) AN

w)

FI1GURE 3. Neural network for training

FEATURE SCORE (WEIGHT)

Input
S: set of sentences; V: dictionary of nouns:
Output
W: list of sentences and value coresponding of it
1. Initalization

W=¢g:I=¢.P=¢. M=¢: x=0:y=0;
2. For i=1 to count(S) do
2.1 For k=1 to length(s;) do
2.1.1  If (s;[k] is noun)
2111 x=x+I(si[Kk]):
2.1.2 I[k] «x:
213 x=0:
2.2 For k=1 to length(s,) do
2.2.1  If (5k] is noun) calculate
2211 y++i
222 M[k] «v:
223 y=0:
23 Plk]= « MATCH(s.d);

FIGURE 4. Feature selection algorithm
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SENTENCE SELECTION (SENS)
Input
C: original document: V: dictionary of nouns;
Output
C’: summary;
1. Initalization
S=p . W=¢g.T=¢.
2. Sentence segmentation
S« Split(C); // split C in to sentences
3. Calculating feature
For k=1 to count(S) do
W’ k] « Weight(s[k].V);
4. Calculating score of sentence
For k=1 to count(S) do
T[k] < Train(W’[k]):
5. decision for selection or not
6. Sorting by original document order

FIGURE 5. Sentences selection algorithm

Figure 5 is sentences selection algorithm that illustrates how to select sentences and
summarizer.

This SENS algorithm has some parameters: C'is a document that wants to summarize
it. S is list of sentences in C', W’ is weight of s, in S and T is score of sentence s after
training with neural network. Split is a procedure to split C' into sentences, Train() is
a function that returns score of sentence after training.

5. Experimental Results.

5.1. Corpus. There is not standard corpus for Vietnamese text summarization now.
So, in our experiment, we built corpus manually. Documents in this corpus had been
downloaded from websites’s news as: http://thongtincongnghe.com, http://echip.com,
http://vnexpress.net, http://vietnamnet.vn, http://tin247.com... Corpus’s entitle is “in-
formation” and “technology”. There are over 300 documents in it. We segmented from

300 documents into 16,117 sentences.

TABLE 1. Some documents in corpus

Document Source ‘ Sentences | File name
Ung dung Twitter trong 1p hoc thongtincongnghe.com PS 18-10.txt
Hacker "so 161" website chinh phu Malaysia Vietnamnet.vn ‘l 5 11-5.1xt
'Yahoo ra mit cong cu tim kiém app cho Android INgoisao.net ‘IZ 12-9.1xt
TQ phu nhan diéu tra chong doc quyén Microsoft Tin247.com Pl 13-8.1xt
Cau hinh t6i thiéu dé nang cdp 1én Mac OS X Lion Sohoa.vnexpress ‘l 8 16-3.1xt
Chon hé didu hanh cua ban pecworld.com ’6‘)‘ 2 1-10.txt
Linux o khip moi noi Vietbao.vn ‘71 22-1.txt
Man hinh cam tmg: Ping sau nhiing ct cham Pcworld }86 25-4 txt
i’hanh phui bi mat thé giéi ngam hacker Viét Nam .Echip.com ’7 33-4.txt
Neawoi ding di dong quan tim gia ca hon sang tao cong nghé [baomoi.com P‘) 33-7.1xt
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B 155.txt - Notepad
File Edit Format View Help

Gid hang dién tid ngugc chiéu téng ty gia o
Trii nguoc vdi sy bidn dbng ty gid USD/VND liédn tuc trén thi trudmg ty do, giid mit hing dién
Vi hang tén kho nhigu

Tzi hé thong Thé gidi dién miy Media Mart, ngay tu dau thing 11, gid nhiéu sdn pham dién g
Tuy nhién, gidm gii manh nhat lai chd véu 14 cadc sadn phadm di "16i mot", nhu cac dong IV LCD

Taong ty, tai cdng ty mAy tinh Trdn Anh, sdn phidm TV ciing dugc khuyén mai khd 16m, nhung chd

Trong khi, nhiilng dong TV Full HD dang dugc ua ding hién nay chi dugc gidm gia ridt it, nhua IV

Tai trung tédm =2idu thi dién miy Pico Plaza, gii hau hét cac sidn pham dién td ciing duge khuyvé
Con theo fng HA Qudic Hué, Giadm dic marketing cta nha phdn phdi CMC, wviéc cédc mit hang dién ©

Trén thuc té, wéi widc hdu hét nhitng madt hang dién td, cdng noché duge gidm gid 14 hang 16i m

=]
¥y

. - L 3 - P : . A = N
thang 12, gia hang céng nghé cé thé tdng manh

|€

A
5%

FIGURE 6. A file for training

All files downloaded from website will be saved in corpus by *.txt and preprocessed.
Figure 6 illustrated a file in corpus that preprocessed.

5.2. Word segmentation va labeled. We build a dictionary of nouns and used vlsp tool
for segmentation nouns. Vlsp tool is published on Internet via address: http://vlsp.vietlp.
or g:8080/demo/. We selected 814 sentences in the corpus for signed label and used vlsp
for segmenting nouns set. And only noun will be updated weight.

5.3. Training. In training phase, corpus includes 11,670 sentences, but we only used 814
sentences for labeling. Sentences will be segmented from documents and through 3 steps
for training: labeled step, feature calculation step and training with neural network step.

e Labeler: Sentence labeled by manual, each sentence has been signed a number in
[0, 1]. This processing supported with language experts. With each sentence we sign
a number in [0, 1]. Figure 7 below illustrated signing for sentences in corpus.

e Feature calculator: 814 sentences calculated three features: information significant
score, position score and amount of information score.

e Training: In training phase, first, weight of neural network has random initializer,
814 sentences with 3 features are input of neural network. Back propagation phase

ID_Textsentence  Content Text QutputMM
‘ 30 ‘ sau khi d3 don dep xong ban hdy vao lai muc virtual memor. .. 5 05
3 tang ram o 6 thé guip hé théng cla ban ting tdc 5 05
32 néu cdn du & clng thi ban hiy dt initial size 13 500mb va m... : 5 06
33 cbn 5 i nhilng tép tin mft - hing 18p tin hé théng chi c3...|5 |0s
M kchi ma & cing cia ban liu cang nhigu di Béu thi cdc tép fin... ' 5 06
35 tuy nhién, ndi nhu th khang o4 nghia 13 ban khang thé di .. |5 06
36 ban vao run va gd lénh regedit d& md tinh bign tap registry :5 06
37 | saw khi inh bién t3p registry khéi déng ban hay m dén kh... |5 IE
38 dong trinh bién tép registry G khd déng lai hé théng clia ban .5 1
39 & ciing cia ban sé thuc su chay nhanh va &n dinh hon rdt ... 5 1
40 ban d3 back-up lai dU Beu, ma hod va t8i Uu hod diBBuch... |5 1

FIGURE 7. Sentence labeler
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!ID_Sentence Infor_significant Position Amount_infor OutputNN

la o (025 0 0339735209941 ..
5 0.813660477453... |02 0.083333333333... | 0.433437912656...
|6 |0.826259946949... | 0.166666666666... |0.083333333333... | 0.630042016506...
7 0.828912466843... |0.142857142857... |0.166666666666... | 0.639999747276...
|8 |0836870026525... |0.125 10.333333332223... |0.641342580318...
'l |0.836870026525.. |0.111111111111... | 0.416666666666... | 0.763624906539...
10 o |01 1o | 0.765968441963...
11 |0.854111405835... |0.090909090909... |0.25 |0.649469733238...
12 |0812997347480... [0.083333333333 .. |0.083333333333... |0.628403306007...
13 o |0.076923076923.. |0 0.336953490972...
|14 |0837533156498... |0.071428571428... | 0.083333333333... |0435314506292...
5 |0 | 0.066666666666... |0 |0.669492244720...
® |0 |0.0625 0 | 0.669340372085...
117 |0847480106100... [0.058823529411... [0.25 |0.648843169212...
118 |0927718832891... |0.055555555555... |0.416666666666... | 0.763591229915...
19 o |0.052631578947... |0 |0.611639738082...
|20 |0970159151193.. |0.05 05 |0.679388344287...
|21 [0.843501326255... |0.047619047619... | 0.166666666666... | 0.867275708385...

Ficure 8. Update score of sentences with final weights

= Semesupentsed leaming o [ NG NS T s = O )
Summary | Training | Manager

Select document Original text
Ham nay (30/7). Lam Ban Vi May Vi Tinh 416 (LBVMVT 416). t3 bao tuan quen thudc véi ngudi diing may tinh. da c6 mat irén cac sap bao toan quéc  ~
Huu Guynh - vdi hang loat bai viét bS ich cho ngudi ding may tinh ldu ndm va ca nhilng ngudi mdi bat dau s dung may tinh, nhu: khim pha may tinh bang. 10 tinh
athers niing c6 sdc canh tranh ciia Yahoo! Maill. vila chdi game vila hoc tiéng Anh. ding thi Norton Intemet Security 2012, nhilng laptop mong va nhe. 5 &
RECYCLER ciing di dang dung luong “khing kich thudc gon. GClient — cap nhat mang xi hdi Google 1 desktop, ZeroPC — hé diBu hanh dém may tong ty Windows.
Google Cloud Connect — dong bé héa ti liéu MS Office vdi Google Docs._ ciing cac chuyén muc hang tun: Hoi & dap. doanh nohiép tra Idi. tif thy ban |
SetupBems Senten_num: 55 |doc. phién cho @. Blog tap ghi Khdi ddng may 1 nhilng file 150 trong dia ciing thay vi CD hay USBKH Windows bi truc tric. ngud ta thuang phai boot |~

System Volume Inform may 10 & dia quang hosc flash USB dé cu ha. Bigu nay c5 ch3 phign philc 13 nhigu khi khing tim ra dia CD hay USB can ding. dé I chua ndi phai vao

test - 1623 |BIOS Setup aé thay déi 3 dia uu lién khdi déng. Néu ta o6 ths boot diidc H cic file anh dia chép trén & clng thi s fién Idi hdn nhizu. nhung qua fim

The Ha Wordnum: 1628 iigm chi @ nay trén Intemet thi dudng nhu chua o ai lam dudc._ (Bai viét hudng dan chi 1idt cc lam trén trang 3 cla bdo LBVMVT 416).Khdm pha may |
tinh bing Asus Eee Pad TransformerHign nay. inl iPad. phan 1on cac may tinh bang ddu ding hé didu hanh Android midn phi_ Trong 55 nay. méy tinh

béng Asus Eee Pad Transfomer dudc xem la thiét bi dung hoa dudc gilla netbook va méy tinh bang. bdi ngnal chisc may tinh bang man hinh cam ing da

i 10 imch, 16 Gon ki theo A2 (deck) bin phim f3i g5 bidn méy tinh bang thanh netbook g hu vy, ban s& lam dudc gi 1l chiéc

méy tinh bang 2uong1 nay?.. (trang 10 LBVMVT 416).Vila chdi game vila hoc tiéng anhSovﬁ«nhﬂng Dhudng Dllanhocu Anh thang thudng thi

ot nghiep - NouyenTrul_ céich vila chai game vila hoc nhiing s gitip ban thu gian ma thong qua dé. ban can c6 thé trau ddi thém vén tiéng Anh ciia minh. Chuyén muc

P Game i HelloChao,Com (HLC) 13 ot trong nhilng ndi 8 € i bon hot t5p thea cach nhu the._ {trang 2 Y "418).Ding th Nerton Intemet
Security 2012Chuia kip "ha nhiét” vdi phign ban Norton Intemet Security 2012 beta wila ra m3t hdi diu nia d3u théng i, mdi déy phién ban Nort

th hi
uc nghiem -

< [amad Intemet Security 2012 OEM danh cho cac nha san xu3t thiét bi may tinh da dudc lu truy@n trén mang. Phién ban [Bn nay 3 thodt dudc khdi “mac” beta
v higu sust dudc cai thign kha nhiu so vdi Gac phién ban tnide do. dem lai t5¢ dd nhanh nhat va nhe nhat cho ngudi sil dung. Phién ban nay bao gom
cic cai fign bao mat quan trong. giGp danh gia mac d3 an toan va n dinh cia mat iing dyng Inidc khi ban quydt dinh cai dat. dang thai tich hop them
thanh Gong cu rén tinh G ngudi diing an toan hon khi LGt web... Giing nhilng cai tién quan trong khac._. (trang 6 LEVMVT 416).Game nho ma
hayTarzan im da mt tring: Trong game nay. ban 55 nhap vai thanh ching Tarzan hoang da cudi trén ling m3t con heo ring ding ménh. Truy fim 161 i -

9.6

1Cnuyén nginh my tnh
1CBg ohe g 18
T-dien foan dam may.txt Target text
}j:ﬂuﬁ“”” mang. bt lhm nay (30/7). 1am ban véi mdy vi tinh 416 (Ibvmyt 416). 13 bdo tudn quen thudc véi ngudi diing méy tinh, dB o6 m3t Irén cac sop bo todn qudc véi hang
e o hilip i bt b wiEt b3 ich cho ngudi dung may link 1 nim va & nhiing ngush mei bat du sd dung may tinn, nhil khim pha méy tinh bang, 10 tinh ndng cb sdc
TCaE ann kR o canh tranh ciza yahoo maill, vila chdi game wila hoc tidng anh, diing thil norton intemet security 2012, nhiing laptop mng va nhe, 5 & cilng di dang dung
ity 'auy et ludng “khing kich thudc gon. gelient — c3p nh3t mang xa hoi google I deskiop. zerope - hé digu hanh dam may ludng ty windows. google cloud connect -

-1rung_cang ngne| Senten_num: 13 |d0na b héa tai igu ms office vdi google dm:s ciing céc chuyén muc hang tuan héi & dap. doanh nghiép tra I13i. t th ban doc. phién chd @. blog tap

}jgsgé‘;“‘;iﬂ:";ga‘d“ ghi.kham pha may tinh béng asus eee pad transformerhidn nay. tnl ipa n I6n céc may tinh bang déu ding hé digu hanh android mién phi_trong G nay.

1-cip ben yautuce ot

A méy tinh bang asus eee pad transformer dudc xem I3 thiét bi dung hea dige gila neliok v may tinh bang, bai ngosi chiSc méy Linh bang min b

Pyt i, Wordnum:573  [dng da diém 10 inch. né cén kém theo dé (dock) ban phim rdi d& bién méy tinh bang thanh netbook tréng kha sang trong.ding thd norton intemet security

1-thé gidh ngam Hacker V| 2012chua kip “ha nhiét” véi phién ban norton intemet security 2012 beta vila ra mét hdi ddu nda d3u thdng tu. mdi ddy phién ban norton intemet security
'€ gidi ngam Racker 2012 oem dénh cho céc nha san xuit thiét bi méy tinh d4 dudc iu truyén irén mang.gelient - cap nhat mang x héi google+ tl desktoptién ich gclient cho

phép ban truy cip nhanh mang x3 héi google+ ngay 1 trén deskiop, rat tién Idi.mail mdingay nay hu hét ngudi s dung méy tinh cb kinh nghiém déu tin
dung céc dich vu luu tril online d& sao hiu dil liu cia minh phéng khi may tinh gap sd o5, nhung it ngudi bist rang ngay trong yahoo mail méi ciing c6 mét &
dia nhu vy zeropc - ha digu hanh dém miy hidng t windowscs khong it hé digu hanh “rén may™ da dudc gidi thigu, tuy nhién, ngudi ding quen thuge vdi
microsoft windows o6 1& van chia that su de dang tiép can va st dung ching day 1a hé dizu hanh cloud 6 giao dign than thign va bit mit. dang ky d&
dang. hogt dang nhanh. nhe. vé dic bigt G giao dién va cach sil dung ta nhu microsoft windows_ (trang 19 Ibvmvt 416).google cloud connect - dong bd
héa i ligu ms office vdi google docsgoogle cloud connect I mdt plug-in danh cho ms office cho phép két ndi va dong bo cac tai isu i ms office dén
google docs.mail mditrudc su ndi I&n ciia gmail. d& ting sic canh tranh. hai d&i this chinh E hotmail va yahoo.mail di khéng nging cai tién san pham ciia ho
dé mang dén cho ngudi diing cac loi ich thiét thuc khi s dung dich vu cda ho.ngodi ra, tét ca nhilng chiéc & ciing nay d&u hd trg dong thdi cing nghé cing
k&t nGi chudn cii usb 20 ciing nhu chudn méi nhat usb 30. cb téc dé sao chép dif liéu nhanh hon.

112PM |
12/20/2012
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FiGUrRE 9. SEBSSL system

will be stopped when error ~0.01. Figure 8 is score of sentences with final weights
of neural networks.

5.4. Result. Based on the proposed method, we built the program to experiment called
SEBSSL system (Sentence extraction based on semi-supervised learning). Figure 9 is
SEBSSL system.
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It is difficult to compare our method with previous ones, because there were no widely
accepted benchmarks for Vietnamese text extraction sentences. Therefore, we compare
our proposed method with an algorithm suggested by Thanh et al. [31], Minh et al. [25]
and baseline method gives better results than their methods.

Below is an original document. That has 57 sentences and length of it is 2035. This
document is shown in Figure 10.

And Figure 11 is summary of original text. That has 18 sentences and its length is 959.
Target text (summary) is in Figure 11.

Cong nghé théng tin v&i nhimg tién ich clia no dang rat duge sinh vién quan tim va img dung nhim néng cao chat lwong hoe tap. Véi sinh vién su pham
thi viéc img dung cong nghé thong tin thé hién & nhit & viée thiét k& gido an dién tr.Thac sf Tran Thi Kim Oanh, can b giang day thudc té phuwong
phap day hoe van (Khoa Ngir van) cho biét: Gido an dién it - mét hinh tinte soan bai giang trén may vi tinh - 1a sw két hop nhimg vu diém di dugc
khéng dinh cia gido an truyén théng va nhimg tién ich cia céng nghé théng tin. Bay la phuong tién dé gido vién st dung mdt cach hidu qua p111r0112
phap trze quan véi nhitng wu diém: sinh ddng, cu thé, thim my, 16i cudn, hap dan... Theo thac s thi cach thiét ké bai gidng gido 4n dién tir ¢é rat nhidu
wu diém nhw phéat huy tinh tich cwe, chi dong. sang tao cia hoe sinh: hoe sinh co thém phwong tién hoe tip khac ngoai sdch gido khoa. bang den. phan
tring. Céc em sé& duge liép cén ndi dung bai hoe mét cach da dang, phong phi hon, vén dung dwgc nhiéu ky ning hon nhw nghe, nhin, doc, néi... Chinh
vi nhimg tién ich ay. dong thoi xuat phat tir thye tién viée day va hoc vin trong nha treémg hién nay. viée hudéng dan sinh vién sw pham. nhiing thay ¢é
giao trong lai. thiét ké gidao an dién tr, img dung céng nghé thong tin da co sw quan tim nhat dinh. Trong chuong trinh hoc tip mén phwong phap day
hoc vin, sinh vién d bude dau duge lam quen v6i phwong phap nay. Tuy nhién, chi méi ¢6 mdt bé phan sinh vién trong khoa dwge hudng dan soan bai
giang trén may vi tinh. Ban Dinh Thi Thai Hién (sinh vién 1ép K27A) cho biét: “Hau hét cac ban déu muén tham gia. cd ban da thiét ké deén 2 gido 4n”.
Giai thich vé sy huong tmg nhiét tinh cia sinh vién, Thai Hién cho rang: “Sinh vién ai ciing mudn tim toi, kham ph4, sang tao cai moi nhim chuén bj tw
thé @2 tror thanh gido vién trong lai. Cac ban ciing ¥ thnre dugc vai tro va yéu cau cila mot ngwdi gido vién tuong lai trong viée gop phan ning cao chat
Iwgng day hoc trong nha trrdng phé théng va hon nita, d6 1a mét cong vigc mang dén cho ho nhiéu thu vi”. Nhimg diéu thil vi ma cd ban sinh vién nay
“khdm pha” duoe trong théi gian thidt ké bai giang “Day thén Vi Da” ciia Han Mic Tt chinh 14 tiép cin duoc thé giéi tidn ich ménh méng cia céng
nghé thong tin va Internet. tha ho Iya chon., sang tao, cang lam cang mé. ning cao kha nang sir dung tin hoc, k¥ nang soan gido an sic tich. ¢6 dong va
nhét 14 nang cao duge tri thite qua viée tim tai lidu, hinh anh hé trg bai giang trén Internet. Day ciling chinh 1a nhimg bde bach cia cic ban Nguyén Thi
Hanh, \Izuyen Binh Khoa, Pham Thnnh Hiép (lop K27B). Nguyén Thi Thu Phiong (I6p K27C) va nhitng ban ¢é tham gia soan giao an didn tir. “D6 1a
céch thé hién si tim huyer ciia minh vé nghé trong tirong lai, phai ludn tim toi sdng tao cde phurong phép giang day thich hop, hap din nhim truyen dat
mdt cach day du hé thong kién thirc dén hoc sinh” — ban Minh Tan (16p K27B) giai thich tai sao lai thich tmg dung cong nghé thong tin vao thiét ké bai
giang Khong dimg & viéc soan thir dé hoc tap. mot s6 ban da sit dung giao an nay giang day ¢ truong pho théng trong cac dot thye tip. Dac biét, sinh
vién L& Ni La (16p K26 C) da manh dan chon dé tai “Ung dung céng nghé théng tin trong viée giang day tac gia H6 Chi Minh” lam lun vin t6t nghiép
dai hoc ciia minh. Nhumg con sb 56 sinh vién niam hoc 2002 — 2003 va hon 60 sinh vién nim hoc nay tham gia thiét ké gido an dién tir con qua khiém
ton. Trong so gido an dién fie dwge thwe hién ma Thae s Tran Thi Kim Oanh hudng dén thi cling con rat nhiéu thidu sét. han ché. Thac s nhan xét: cac
gido an soan trén may vi tinh con tham kién thire. chura ham stc, khai quat — 1a nhing yéu céu quan trong cua giao an dién fr. Kha néng xu 1y, cac thao
tac vin dung tién ich cia cong nghé théng tin nhw chén nhac, chén hinh anh. tranh v& con nhleu ling ting. Rat nhiéu sinh vién phai nho va, tham chi
thué nguoi lam. Chua dam bao tinh khoa hoc, hop ly gitta cac trang (slide) nhat 14 phén yéu céu cén dat va phan cing c6 dan do, phan phai sira chita,
didu chinh nhidu nhét. Tw lidu. hinh anh con thiéu chon loc. sir dung thiéu khoa hoc, d6i chd con tuy tién, khéng co tac dung, phéng nén céu ky. lam
dung yéu t6 mau sic lam giam tinh khoa hoc ctia bai gido an dién tir. Nhw vay. co thé thay. nhu cau tiép can cong nghé thong tin va tmg dung né vao
trong viéc tip soan gido an & sinh vién su pham 1a dang ghi nhan. Didu nay cfing phit hop véi chu trrong, xu huedng ddi méi giang day va hoe tap &
trrdng phé théng. Khéng ai khac hon sinh vién sw pham phai 13 nhimg nguéi di déu trong xu hwéng nay. Véi sinh vién cac khoa tir nhién thi ¢d 18 viée
d6 khong qua kho va nhiéu b& ng& nhu sinh vién cac khoa xa hoi, dic biét la sinh vién ngft van, boi nhimg dac trung rat riéng clia bé mon nay. Bai v ay.
sb l1ro11a sinh vién tham gia soan giao 4n dién tir con han ché.Nguyén nhén do dau?Pem bin khodn nay hoi mét sé sinh vién khéng tham gia thiét ké
gido 4n dién tr, chiing t6i ghi nhn. phan 16n ¥ kién déu khing dinh khéng biét sit dung may vi tinh thanh thue, thim chi 6 ban con thira nhin clwa thé
ty dénh may mot van ban. Tuy ¢o duge hoe tin hoe nhung thod gian hoe khong nhiéu, qua trinh thye hanh ciing han ché, hau hét chua dwoe hoc st dung
phan mém Power Point - mot cong cy chu yeu dé thiét ké giao an dién tr - nén khéng dam dang ky thye hien. Day 1a mot diém yéu cua sinh vién Viét
Nam hién nay, ngoai diém yéu vé ngoai ngit. Con véi sinh vién dng ky thue hién thi lai virdng vao van d@ khac, kha té nhi - vin dé tai chinh” — ban
Thai Hién “than". Phai 1én mang tim hinh anh, chon nhae, 4m thanh, phim..., nhitng ban ¢6 may tinh con d&, con khéng phai di thué. ton tién nhidu
ldm... Ngoai ra, nd ciing can nhidu céng sirc, thoi gian. Sinh vién Trinh Thi Minh Hrong (K27 B) ké: “Tui minh nhiéu lic da do khéc do cwdi vi cai
chuyén ghi bai giang da thiét ké vao dia CD. Ngbi ca ngay & dich vu ¢d gang lam xong thi mdi phét hién & dé khéng ghi duge CD. Con chd ghi CD thi
khoéng cho thué may”. Va hau qua la dii gido an duge soan rat cong phu. dep mét nhung van khéng du thoi gian dé ndp. D6 Ia trréng hop ciia cac ban Vo
Vian Khéi. Tang Thi Tuyét Mai (1op K27C) va nhidu ban khac. Cling ¢é nhidu ban hic dau dang ky nlumng khi thye hién khoéng kham duoe da bo cude.
Nhin & géc d6 khae, Thac si Tran Thi Kim Oanh cho biét: P2 soan gido an dién ti thi sinh vién phai cé hiéu biét co ban vé may vi tinh, biét sit dung
nhimg tién ich nhu Power Point, Herosoft... Cé thé néi, khéng c6 hidu biét vé cong nghé théng tin, khong str dung dwge may vi tinh, khong thé soan
giang trén CD hode VCD. C6 nhiéu ly do smh vién chua tich cue g dung cong n:he_ rhong tin, song cd 8. didu kle_n khach quan la cac em chua duoc
@40 tao mot cch hé théng, co ban vé méy tinh trong qua trinh hoc dai hoe. Nhu thé cd thé thay nutc dd phé cap tin hoc cho sinh vién hién nay qua cham
va chua higu qua. Pang 1€, ho phai dugc trang bi kién thire tin hoe co ban tir khi hoc pho théng thi nhiéu sinh vién (nhat la sinh vién cdc tinh ving sau,
vung xa) moi biet lo mo, thim chi mu tit. Cong tac nay aan day co durge quan tam hon nhung xem ra con han ché. Mit khac. quan niem cua can bg giang
day vé viéc tmg dung céng nghé théng tin vao day hoc van chura thong nhat.Giai phap nao cho thue trang trén? Véi sinh vién thi can nhat 14 tinh than Y
hoc tap. tw dao tao, khao khat chiém linh tri thirc 1a cach tot nhat dé tw nang cao trinh dé chuyén mon va k¥ ning nghiép vu ctia minh. “Sinh vién can
quan tam nghiém tuc hon, ding dén hom vé viée rén luyén ning lye thiét ké bai giang (nhét 1a déi véi gido an truyén théng), van dung nhimg didu da hoc
vao thie t&, nhanh chéng ndm Iy cdng nghé théng tin v&i nhitng tién ich ctia nd @ tich cure hod, sinh déng hod vide day vin bdi vi d6 1a con dudng t6t
nhat dé thye hién phuong phap trye quan trong xu hudng déi méi day hoc hién nay” — Thac sT Tran Thi Kim Oanh nhan manh. Thac sI cing dé nghi
nhanh chéng tang cwong chwong trinh dao tao tin hoe. dwa tin hoc vao hoc dwémg. sém giang day cho sinh vién tmg dung tin hoe, méi khoa nén ¢é
phong nghe nhin chuyen dung. Sinh vién L& Minh Tén (16p K27B) dé xuat véi Poan — Hdi treomg 14 nén mé céc budi chuyén dé vé tin hoc dé phd cap
kién thirc cin ban vé phan mém Power Point cho sinh vién @& gido 4n dién tir nhén dwge s quan tim cria nhiéu sinh vién va nhat 13 gip sinh vién 6 co
héi tiép can \01 cong nghé thong tin ngay trude khi ho réi trnieong. Thét ra, trung mm tin hoe ctia trirong da té clnte nhiéu 1ép chuyén dé nhur thé va c6
chinh séch mién giam hoc phi cho sinh vién nhung chira thdm vao dau so véi nhu ciu clia sinh vién va hoc phi, théri gian cing chwa phai hic nio ciing
thudn lgi cho sinh vién. Véi tw cach 1a Chnt tich Hai Sinh vién Truéng Pai hoe Su pham, Pinh Thi Thai Hién cho biét Poan treomg va Hoi sinh vién da.
dang va s& ho tro sinh vién trong viéc tiép cin va tmg dung cong nghé théng tin vao viéc hoc tap. thiét ké thir gido an. Cu thé, s& phdi hop t& chirc
chuyén dé phéd cip tin hoc cho sinh vién, gi6i thigu cac 16p hoe tin hoc mién phi hodc hoc phi thip cho sinh vién, phéi hop véi cac céu lac bd hoc thuat
cdc khoa gi6i thidu cac ngudn tai liéu, cac dia chi website trén Internet phuc vu cho viée tung dung cong nghe thong tin vao hoc tap. nhat 1a trong vige
soan gido 4n dién tr. “Nhung quan trong nht 1 sy quyét tim va ¥ thire trich nhidm véi nghé, véi xa hoi ciia méi sinh vién™ — Thai Hién giri gim.

Ficure 10. Original text
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cong nghé théng tin v&i nhitng tién ich ciia néd dang rat duge sinh vién quan tim va ting dung nhim ning cao chat hrong hoc tip.véi sinh vién sur pham
thi viéc tmg dung cong nghé thong tin thé hién ro nhat & viée thiét ké gido an dién tir.chinh vi nhing tién ich 4y, déng thoi xuat phat tir thye tién viée day
va hoc van trong nha trizémg hién nay. viéc hudéng dan sinh vién su pham. nhimg thiy ¢d gido twong lai, thiét ké gido an dién tir, tng dung céng nghé
thong tin da co sy quan tam nhat dinh.nhtmg diéu thi vi ma ¢6 ban sinh vién nay “kham pha” duge trong thoi gian thiét ké bai giang “day thon vi da”
cuia han mic it chinh 1a tiép can dugc the gioi tién ich ménh méng clia céng ngh¢ théng tin va internet. tha ho lya chon, séng tgo, cang lam cang me,
ndng cao kha ning st dung tin hoc, ky ning soan gido an sic tich, 6 dong va nhat 1a nang cao dwoc tri thire qua viée tim tai liéu. hinh anh ho trg bai
giang trén internet.“do la cach thé hién sy tim huyet ciia minh vé nghé trong trrong lai, phai luén tim toi séng tao cac phwong phap giang day thich hop.
hap din nhim truyén dat mét céch day da hé thong kién thite dén hoc sinh” — ban minh tin (16p k27b) giai thich tai sao lai thich tng dung cng nghé
théng tin vao thiét ké bai giang.dic biét, sinh vién 1& ni la (16p k26 c) di manh dan chon @ tai “mg dung cong nghé théng tin trong viée giang day tac
gia h6 chi minh” lam luén vin t5t nghiép dai hoc cia minh.véi sinh vién cac khoa i nhién thi ¢é 1& viée d6 khong qua khé va nhicu b& ngd nhu sinh
vién cac khoa xa hoi, dac biét 14 sinh vién ngit vin, boi nhitng dic trung rat riéng cia bd mén nay.dem ban khoin nay hoi mét sb sinh vién khong tham
gia thiét ké gido an dien fr. chung t6i ghi nhan, phan 1én ¥ kién déu khang dinh khéng biét str dung may vi tinh thanh thuc, tham chi ¢6 ban con thira
nhan chra thé tir danh may mdt van ban.tuy co duge hoc tin hoc nhung théi gian hoe khong nhiéu. qua trinh thire hanh ciing han ché, hiu hét chwa duoc
hoc str dyng phin mém power point - mét cong cu chi yéu dé thiét ké gido 4n dién tir - nén khong dam ding ky thire hién.cd nhidu Iy do sinh vién chua
tich cue tmg dung céng nghé thong tin, song ¢6 13, didu kién khach quan 1a cac em chua duge dao tao mét cach hé théng. co ban vé may tinh trong qua
trinh hoc dai hoc.dang 18, ho phai duge trang bi kién thite tin hoe co ban tir khi hoe phé théng thi nhidu sinh vién (nhat 1a sinh vién cac tinh ving séu,
ving xa) méi biét lo mo. thim chi mi tit.vdi sinh vién thi cAn nhat 14 tinh than tir hoe tap. tir dao tao. khao khat chiém linh tri thizc 1a cach tét nhat dé f
nang cao trinh 4 chuyén mon va ky ning nghiép vu cua minh.“sinh vién can quan tim nghiém tic hon, dung d4n hon vé viée rén luyén ning lye thiét ké
bai giang (nhat 1a déi véi gido an truyén thone) van dung nhimg diéu da hoc vao thye té, nhanh chong nam lay cong nghe thong tin véi nhimg tién ich
clia né dé tich cue hoa, sinh déng hod viée day vin boi vi d6 1a con duong tot nhat dé thie hién phuong phap trire quan trong xu hrdng ddi méi day hoc
hién nay™ — thac si trén thi kim oanh nhén manh.thac & cling dé nghi nhanh chéng tng cwdng chwong trinh dao tao tin hoe. dwa tin hoc vao hoc dwdng.
som giang day cho sinh vién ttng dung tm hoc, mbi khoa nén ¢é phong nghe nhm chuyén dung.sinh vién 1¢ minh tan (16p k27b) dé xudt voi doan — hoi
tnrdmg 13 nén mé céc budi chuyén dé vé tin hoe dé phd cdp kién thite cin ban vé phin mém power point cho sinh vidn dé& gido 4n dién tit nhin duoe su
quan tim cua nhiéu sinh vién va nhét 1 gitp sinh vién co co hoi tiép cin voi cong nghe thong tin ngay trwde khi ho 161 trudng.that ra. trung tam tin hoc
cuia tromg da td chire nhidu 16p chuyén dé nhur thé va cé chinh sach mién giam hoc phi cho sinh vién nhung chwa thim vao dau so véi nhu cau cia sinh
vién va hoc phi. thoi gian cling clwra phai lic nao ciing thuan lod cho sinh vién.véi i cach 1a chu tich héi sinh vién tnromg dai hoc sir pham. dinh thi thai
hién cho biét doan trromg va hoi sinh vién da. dang va sé 11d tro sinh vién trong viéc tiép can va tng dung cong nehe théng tin vao viéc hoc tap. thiét ké
thit gido dn.cu thé, s& phdi hop td cinte chuyén dé phé cip tin hoc cho sinh vién, gidi thiéu cac 16p hoe tin hoc mién phi hodc hoc phi thap cho sinh vién,
phm hop vdi cac cau lac bd hoe thudt cac khoa idi thiéu cac ngudn tai lidu, cac dm chi website trén internet phue vu cho viée tmg dung céng nghé théng
tin vao hoc tip, nhat 14 tr ong viéc soan gido an dién tr.

FIGURE 11. Target document

TABLE 2. Experimental results

Rate
Method - =e60600: T 20% | 20%
Ours 0.875 ] 0.82 | 0.76
Thanh et al. | 0.62 | 0.754 | 0.698 | 0.543
Baseline 0.91 0.9 10.842| 0.63
Minh et al. | 0.83 | 0.71 | 0.73

5.5. Evaluation. At present, Vietnamese does not have any standard assessment meth-

od; therefore, we compare the result of our method with the results of extract according

to the method proposed by Thanh et al. [31], Minh et al. [25] and baseline method.
Precision is the traditional assessment method given by:

. correct
Precision = (8)
correct + wrong

in which, correct is the number of sentences extracted by both human and system. wrong
is the number of sentences extracted by the system but not by human.

6. Conclusion. Vietnamese natural language processing is one of the current hot topics
in Vietnam. Currently, experts still try to find methods to solve problems related to
natural language processing Vietnamese as Vietnamese text classification, Vietnamese
text clustering, Vietnameset text summarization.

In this paper, we have proposed method to Vietnamese text summarization using neural
networks; in addition, we also implement specific methods of dimensional reduction to
reduce processing complexity, more accurate and effective than previous methods.
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