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Construction of Vietnamese Argument Annotated
Dataset for Why-Question Answering Method

Chinh Trong Nguyen and Dang Tuan Nguyen
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Ho Chi Minh city, Vietham
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Abstract. In this paper, the method of building a Viethamese Argument
Annotated Dataset (VAAD) is presented. This dataset contains argumentative
data which can be used to answer the why-questions. Therefore, it is important
to discover the characteristics of the answers of why-questions to develop why-
guestion answering method by using causal relations between texts. In addition,
this dataset can be used to generate the testing dataset for evaluation of
answering method. In order to build the dataset, a process of four steps is
proposed after studying relevant problems. To briefly evaluate the method, an
experiment is conducted to show the applicability of the method in practice.

Keywords: discourse analysis, why-question answering, Viethamese Argument
Annotated Dataset.

1 Introduction

At present, the development of question answering systems for Viethamese language
can be founded on researched solutions of answering the factoid questions [13, 14, 15,
16]. These solutions are mostly based on knowledge mining techniques therefore they
need a large annotated corpus to train, to evaluate and to develop.

Although why-questions are rarely asked, 5% of all questions asked according to
the observation of Hovy [1], they seem to be the important type of question because
their answers, found by causal relations in discourse structures instead of the bag of
words in texts, provide the reasons about problems. Therefore, building a why-
question answering (why-QA) system for Viethamese language has been conducted.
However, the Viethamese corpus for researching why-question answering methods is
lacked. Although TREC has developed testing datasets for question answering
systems for many years, the datasets mostly contain factoid questions and they are
written in English. At present, it is important to build a large Viethnamese annotated
dataset for researching and testing why-QA.



For the above reasons, a Viethamese Argument Annotated Dataset (VAAD) for
why-questions should be built to develop why-QA answering methods. The dataset
should be suitable for developing many answering methods and evaluation. In this
paper, the process of building VAAD for why-questions is presented in five sections.
Section 1 introduces the exigence of developing VAAD. Section 2 explores some
problems related to building the dataset. According to these problems, the annotation
format of Viethamese VAAD and the building process is presented section 3. Then,
the experiment of building the dataset is presented in section 4. At the end, some
conclusions are drawn in section 5.

2 Related works

The methods of question answering can be divided into two approaches that are
knowledge mining, as in [13, 14, 15, 16], and knowledge annotation, as in [17]. The
methods based on knowledge mining techniques have the advantage of information
redundancy from the internet. The redundancy of information can be utilized to
propose question answering methods which do not need to use complex natural
language processing techniques. Therefore, many researches in question answering
have focused on this approach.

According to the knowledge mining approach, developing question answering
methods need large datasets to discover the patterns which are used to find the
candidate answers. These datasets are also used to test the question answering
methods. These datasets should be not only collected but also annotated into a
specific format. The format of a dataset depends on the feature analyzed by the
researching methods. For example, Saint-Dizier's dataset in [12] is annotated by using
Rhetorical Structure Theory (RST) [7] because the question answering method is
based on the argumentation which is identified in discourse structure of the document.

In why-QA, the question answering method can be divided into two types: cue-
based method and discourse-based method. The cue-based methods are developed
with clues as in [11] or with cue words and paragraph retrieval techniques as in [2].
They have the simplicity in analysis but the results are quite low because the semantic
features have not been analyzed yet. In contrast, the discourse-based methods are
developed with discourse structure of the document as in [4, 5, 6, 12]. In this type, the
methods have to use the context of the sentences in a document to build the relations
between them. These relations express the intention of the writer. Among these
relations, the causal relations between sentences form the writer's argument structures.
The discourse-based methods need more complicated analysis but their results are
more relevant to the questions than the cue-based ones. Despite of the differences,
these types of answering method need why-QA datasets for training and testing.
These datasets have to be built for each research project because there are no
appropriate dataset for all purposes.

In discourse structure of document, there are two approaches of representation. In
the RST representation [7], a document is a “tree of spans”. Each span, which can be
a clause, a sentence or a paragraph, links to another span following rhetorical relations
to form a larger span. These spans are still presented in text therefore they are easy to



search. In the Discourse Representation Theory (DRT) [18], a document is a set of
Discourse Representation Structure (DRS) which is a group of first-order logic
expressions. These representations can be used to reason in order to find new
information, however it is complex to build a set of DRS from a document in natural
language. In other aspect of discourse structure, the visual structure of a document
also affects its discourse structure as Power shown in [8].

3 Building VAAD for developing why-QA method

The purpose of building the VAAD is to develop why-QA methods. These methods
can be cue-based or discourse-based approaches therefore the dataset should be
annotated in a simple format so that it can be used easily. In addition, the dataset can
be used to generate testing sets by transforming the result parts of causal relations in
to why-questions. For example, the causal relation "Tom is not allowed to ride a
bicycle because Tom is young" has the result part "Tom is not allowed to ride a
bicycle". Thus, a why-question "why Tom is not allowed to ride a bicycle?" can be
built by transforming the result part. In order to make more complex why-questions,
synonyms or similar semantic phrases can be used to expand the original result parts.

The process of building VAAD dataset has four steps that are documents
collecting, argument annotating, patterns extracting and argument annotated
fragments collecting

3.1 Documents collecting

During the process of collecting documents containing arguments, the observations
show that there are many news posts or comments without any arguments in them.
These news posts or comments are often about new products, instructions, sports
news. In order to collect documents containing arguments, Gaeglsed to search

for document containing phrases which are more likely to appear in an argument,
such as "t i sao" (“why”), "cong d ng c a" (“the use of”), "h n ch ¢ a" (“the
disadvantages of”). Then, the links in google search results are extracted and used to
download the origin web pages. After that, the scripts, banners, etc. of the web pages
are eliminated and the texts of main content of the web pages are extracted. These
texts form a dataset for annotating in the next step.

3.2 Argument annotating

According to the simplicity of the RST representation, the dataset is annotated follow
these rules:

- All spans which are not in any argument are unchanged.

- Spans, which are in a certain argument, are place in a pair of symbols "[" and "]"

ihttps://www.google.com



- A span which is an argument is annotated as follow: causal part and result part
are place in a pair of symbols "{" and "}" in which they follow a notation of their role
in the argument; the cue phrase which informs the type of causal relation is
unchanged. Figure 1 illustrates an annotated argument fragment.

- An argument can be a part of another argument as shown in Figure 2.

[[CIRCUMSTANCE Theo nghién ciu céng bd trén tap chi khoa hoc
PHNAS héi thing 5 cia CSIRO (T6 chitc Mghién cim Ehoa hoo wva Céng
nghiép Litn bang Australia), h3i sém 13 ngudn dwoc lidu va thue ph':a\m (o3s]
gid tri cao tad thi thrdng chiu f—r\;}. Do d6, {OUTCOME nd dang bi danh
bt qua mirc}]

(zource: VnEzpressnet)
Fig. 1. A structure of an argument annotated fragment. The bold words are the roles of two

parts in a causal relation (CIRCUMSTANCE - OUTCOME). The bold, italic words, "Do 6"
(therefore) is a cue phrase indicates the circumstance - result relation.

[{CIRCUMSTANCE Bdéng de la m&t hign trong tém sinh 1y difn hinh
cha hé théng tinh ning ce thé [[CIRCUMSTANCE M$ dwoc vi nhw hé
théng “Role” trong k¥ nghé, nhim bio vé co thé bang cach w4 hifu héa
nhitng ménh l&nh “ta sinh” tr hé digu khidn dén he théng vin ddng
trong lic ce thé dang duwoc duy tr & trang théi “nghi” -} do vdy
TOUTCOME sy “38 nén™ & day khing cé thwe the mé chi 14 higu dng
do “cal béng” gy ra ma thé]] [[CIRCUMSTANCE MEnh 1Enh “ta
sinh” chi la “ménh l&nh ac” dwoc nde b tal hifn lai, hodc "sang tac ra”
trong gial doan ta dang nglQ}, vi védy {DUTCDI\.-‘[E méEnh lénh loa nay
chi dwoo “chify the” 18n man hinh u:ua néo b ma khing dwec thye thi
b cac co quan chitc ning cia co the}]}
Chirk vivdy, JOUTCOME trong sust g1a1 doan méng mi cha gidc ngu
hodc trong luc b1 “béng de”, co thé van dwoc duy tri trang tha “nim
yEn” béi céc co bép béng nhifn bi “mét dién” nhém ngan can céac hinh
d3ng o6 thé difn ra theo kich ban phigu lou quai d valing man clando
b wE wor raf].

(source: WnExpress net)
Fig. 2. An argument can be a part of another argument. In this figure, the first paragraph is the
causal part and the second paragraph is the result part of an argument. There are two arguments
in the first paragraph.

By using these rules, the arguments in document are easy to extract. In addition, if
there is any further language analysis needed, it can be applied easily to discover
more precise patterns. In this format, the causal relations in RST is divided into four
types according to [4]: rationale - effect, purpose - outcome, circumstance - outcome
and means - outcome.



3.3 Patterns extracting

After identifying arguments by annotating the causal relations. The patterns
containing cue phrases and some specific marks such as periods, commas, new-lines
are also identified. A causal relation can be an inner-sentence, an inter-sentence or an
inter-paragraph relation.

In an inner-sentence relation, as in Figure 3 all parts of the relation are bounded in
two periods and they do not contain any period. In an inter-sentence relation, as in
Figure 1 above, there is only one period; and in an inter-paragraph relation, as in
Figure 2 above, there are one more new-line symbols.

[P (RATIONALE tin tai trén thé gidi nay), (EFFECT moi ngwdi cin
phal gép 2@, giao tigp vé nhau va théi quen néy cin bat dau oy khi cén
nha}]

(source: WnExzpress net)

Fig. 3. The inner-sentence relation in which all parts of the relation are bounded in two periods
and there is no period in all parts of the relation.

In this step, the cue phrases are used as core feature to identify the argument
because the cue phrase have stably meaning of discourse function as shown in [7, 9].
Therefore, the patterns are manually identified and used to extract arguments having
the same patterns in websites to enrich the dataset

3.4 Argument annotated fragments collecting

By using the patterns discovered in step 3, a crawler is used to fetch the news posts on
websites to extract the argument annotated fragment. By using the crawler, the
process of building VAAD is reduced greatly in cost of manually collecting and
annotating. However, this method has a disadvantage of not collecting arguments of
new patterns. The extracted arguments of collected news posts are automatically
annotated with the proposed format according to the patterns which are used to extract
them.

4 Experiment

In order to evaluate the method of building VAAD, 34 articles are collected according
to step 1 and annotated as describing in step 2. Then, the 49 argument fragment
patterns, as shown in Table 1 are manually identified. Then, these patterns are
represented in regular expressions to collect argument fragments.

Table 1. The list of manually identified cue phrases

Phrase Relation type




.. Vivy,
...Bivy,..
... Vith

i u nay lam cho ...

inter-sentence
inter-sentence
inter-sentence
inter-sentence

..Do 0, ... inter-paragraph
...do. inner-sentence
Nh ..., ... inter-sentence
Th nén inter-sentence

K tqu inter-sentence
Vivy inter-sentence
Dovy, inter-sentence
inner-sentence

.., Chinhviv y.. inner-sentence
...Dovy.. inter-sentence
..dovy.. inner-sentence
inter-sentence

.Vl o,

... la nguyén nhan chinhd nti...

inner-sentence

Do.. ma.. inner-sentence

i unaykhin .. inter-paragraph
..lado... inner-sentence
...chonén ... inner-sentence
.,dovy.. inner-sentence
...Chinhvivy, .. inter-paragraph
L Vy, inter-paragraph
..dn n.. inner-sentence
Y/ inner-sentence
L VIV Y.L inner-sentence

iunaydn n ..

aylalydo ...

.., aylalydoti sao ...

B ivi..nén..

... lanh

Nguyén nhén ... do ...
Vi, ..

inter-sentence

inter-sentence

inner-sentence
inner-sentence
inner-sentence
inner-sentence
inner-sentence

Nh .. ma... inner-sentence
inner-sentence
..vimc ich.. inner-sentence
..nén ... inner-sentence
.. gay ... inner-sentence
..Nh vy, .. inter-paragraph
nhh ngti.. inner-sentence
Vi..nén... inner-sentence
Bi..,.. inner-sentence
...Va dlalydo... inter-sentence
... thi ... inner-sentence
..choth y.. inner-sentence
... khi n... inner-sentence
... b ngcéch ... inner-sentence
.bi.. inner-sentence

After identifying argument fragment patterns, a set of 608 articles downloaded
from internet using crawler are process with the patterns to generate 2609 fragments.
The cue phrases associated with these fragments are presented in Table 2 to show



which cue phrases are frequently used. In order to evaluate the precision of the
argument identification method, 250 fragments are randomly selected in 2609
fragments. These 250 fragments are then manually check if they are argument
fragments. After checking, there are 195 fragments are argument fragments which
yield the precision of 0.78.

Table 2. The list of cue phrases used to extract 2609 fragments and their number of use

Phrase Number of use
923
...do... 328
...Nén ... 277
Y/ 240
... khi n.. 158
.. gay ... 163
N N 114
..chothy.. 91
...Vith | .. 69
..nhm.. 55
... bi nthanh ... 47
...b ngcéach ... 30
...Ktqu .. 21
..dn n.. 21
.. hhh ng n.. 21
...Do 6.. 14
L Vivy, .. 13
..,vith ... 3
....Nh 6, ... 3
...lanh 3
... lam cho ... 3
..vim c ich... 3
...Dovy,.. 1
...chonén ... 1
.. nguyén nhan chinh ... 1

The reasons of the wrong identifying argument fragments are the ambiguity of the
cue phrase and the misidentifying inter-paragraph relation. The ambiguity of cue
phrase such as, " " (in order to) and " " (to put), can be overcome by POS tag
process before identifying patterns and extracting argument fragments. The
misidentifying inter-paragraph relation is more difficult to overcome. It requires a
completely RST structure of the document to identify which paragraphs form a span
in RST. However, the number of inter-paragraph argument fragments collected are
not very large. Therefore this method can be used to build VAAD for developing a
why-QA method.

The experiment result shows that the proposed method can be applied in practice
with the higher precision by applying POS tagging task.



5 Conclusions and Future works

In this paper, the research on building VAAD for developing why-QA method is
presented. This dataset is important to find out the characteristics of argument of text
fragments to answer the why-questions in Vietnamese. In addition, the testing dataset
for why-QA method can be generated from this dataset. The testing dataset is also
important to evaluate the answering method. Because the arguments are some kinds
of RST relations, this paper proposes a method of automatically identifying argument
fragments from news posts in the internet using cue phrases. The cue phrases are used
in this method because their linguistic functions of discourse are stable. Therefore, the
process of four steps which are collecting documents, argument annotating, patterns
extracting and argument annotated fragments collecting is proposed to build the
dataset.

According to the proposed process, an experiment has been conducted and it shows
that the process can be apply to automatically build the practical VAAD for
developing why-QA method after POS tagging the documents for extracting patterns
and collecting argument fragments.

In future, Vietnamese RST parser should be developed to overcome the
misidentifying inter-paragraph causal relation to enrich VAAD.
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Towards an Argument-Based Method for Answering
Why-question in Viethamese Language

Chinh Trong Nguyen and Dang Tuan Nguyen
Faculty of Computer Science

University of Information Technology, VNU-HCM
Ho Chi Minh city, Viet Nam

Abstract—In this paper, an argument-based method of
answering why-questions in Viethamese is presented. This
method is developed in different way from many approaches
which use cue phrases of causal relation to find the answers for
why-questions. In this method, thearguments is extracted firstly,
then the causal part and consequential part of every argument
are split in order to index the consequential part. When a why-
question is asked, the asking information is extracted and used to
search for the reason, then the reason is used to identify the
paragraph which can be used to answer the question. For
evaluation, an experiment with keyword-based information
retrieval and simple argument collecting process is conducted to
show the applicability of the method.

Keywords—argument analysis,argument-based answering,
Vietnamese why-question answering.

. INTRODUCTION

After TREC-8, numerous researches have been conducted In the
to explore many methods of answering the questions in naturf'?"ethods a
language. These researches have focused on how to retrievg]gthods |
short information from a set of disposable documents fo '
answering each TREC's question. The TREC's questions wi
usually the factoid questions which asked about persor,,
location, quantity, etc. Therefore, many Question Answeringm
(QA) systems have been builtckuas Shapaga [8], AnswerBus
[9], MultiText [10], AskMSR [11], or expanded such as

START [7]. In 2006, the Ephyra [12] was proposed as

framework for answering the factoid questions in the ope
domain. In 2010, Watson [13] was introduced as an impress
QA system which had good experiment results in Jeopar
quiz show. These research results show that the methodslﬂ

answering factoid questions apasically solved. In order to

improve the precision and the confidence of the answers f

factoid questions, the sent&n analysis and knowledge
inference should be applied.

e

method of answering why-questions in Viethamese language
has been conducted. This method, which is a combination of
the argument structure and information retrieval, is a new
approach of why-question answering method. In order to
explain the method, there are four following sections are
presented. Section 2 presents the related works in why-question
answering. Section 3 introduces the approach of the method
and explains why it is selected. Then, section 4 presents some
experiments to show the applicability of the method. Finally,
some conclusions are presented in section 5.

Il. RELATED WORKS

In order to develop the method of answering why-question,
some solutions have been studied. These solutions can be
divided into two approaches that are Information Retrieval and
Information Extraction (IR&IE) approach and Reading
Comprehension approach.

IR&IE approach, the why-question answering

re developed from factoid question answering

n Verberne's works [2], [3], the answers for a why
guestion can be found in two-step process. In the first step, the
Sndidate paragraphs are categorized into four sub-types of
usal relation by the cue words appeared in these paragraphs
d then they are selected by matching their type and the
guestion's type. In the second step, the selected paragraphs are
compared to the question with some features: syntactic

Rtructure, semantic structure and synonym. In [4], Oh et al
r\‘Proposed a why-question answering method which uses the
d;é‘jausal relations as the main feature to select the candidate. The

%usal relations are identified by using cue phrases in Japanese.
addition, the excitation polarities are also identified to
improve the accuracy of methdd. Japanese why-QA system

(fé], Higashinaka proposed a method using causal expression

and content similarity of the candidates to find the answers.
The causal expressions are egted from the EDR dictionary

Although there are some impressive results in answeringp] which is annotated with semantic relations.
the factoid questions, the methods of answering the non-factoid In the Reading Comprehéas approach, because the

_?_‘ﬁesnoﬂs' such as why—quest|on|,( Sé'" fhave tol be rssea]fCthqJestions and their answers are focused on short texts such as
e w y-questltc))ns har_e not asked requentby (5% Oh hort stories, the answering methods are only concentrated on
questions [16]) but their ansveeare important because they . 14 examine the answers.eThassage retrieval process are
showl the reasons for the circumstances or behaviours Wbt important in this approach. In order to answer the why-
questions. These reasons can be used for assessment,OLgion  Riloff proposed a rule-based approach [6] which
improvement of human behaviors in future. Therefore, &c.,eq 5 sentence by its word match with the question and the

978-1-5090-2100-0/16/$31.00 ©2016 IEEE 130
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appearance of words "want";so" and "because". This part of the most relevant argument is extracted and used to
approach is similar to the approach of Higashinaka which isearch for the answer. Assuming an argument, as shown in
based on cue phrases. In a different way, Delmonte proposedFigure 2, might be collected, how to answer the questioji:
why-question answering method which is based on discoursao dng cuia nha may y @ h} nhan Fukushima?'(“Why
model of the text [1]. The discourse model is presented in firstdisable the nuclear power plant Fukushima?”

order expressions and the aessvare found by a reasoning

process. This approach provides a different point of view in

guestion answering and promises exciting solutions. However,

there is a problem in this approach, that is how to parse the

large documents into first-order expression accurately and

efficiently.

I1l. ARGUMENT-BASED METHOD FOR ANSWERINGNVHY -
QUESTION

According to the above solutions, there is mostly a
common important feature for developing the answering
method, that is the cue word or the cue phrase. The approach of
Delmonte has to cope with an important challenge in parsing
large documents into first-order expressions. Parsing large
documents into first-order expression is a complex problem in
Viethamese documents. In order to answer why-question in
Viethnamese language, a hew method which is combination of
argument structure identification and information retrieval
techniques is proposed in this paper.

A. Utilizing the Argument Structure

In a document, there are son@xt structures in which a
part of text, called “causal part”, supplies information to
explain the information of another part of text, calledrig. 1. A text contains the reason (boldragraph) of disabling the nuclear
“consequential part”. These two parts of text form arpower plant Fukushima and does not contain any Vietnamese cue phrases of
argument. In many cases,eth are phrases, called “cue reason.
phrases”, used to link two parts of the text structure. In order to o )
answer why-questions, the relevaausal information of the [N the argument in Figure 2.gftausal part is the phrase (1)
asking problem should be identified. Therefore, many solutiond/nh ch £ nguy hi tilm T c@ lo)i n ng | fikng nay(“the
use the cue phrases to identify tets of causal part and then Potential dangerous of this type of enejgyand the
check the similarity of the identified texts and the questionconsequential part is the phrase 'tBeo toi y fickbi &Gma sY
These solutions can be usedital the answers which contain NN c¢ Q]ﬂl ing tay ghg b7 y 01 §ong cla cac nhamay @ hjt
cue phrases of causal relation, suctbesause; "this is why: ~ Nhan” ('As | know, the Western nations have been disabling
etc. However, there are manyte which do not contain such the nuclear power plants” Therefore, wan identifying the -
the cue phrases but they can be used to answer the son of dlsabllng.FuKushlmae}pt, because the.phrase 2)is
question. The example text in Figure 1 show the reason (5¢Ieyant to the asklng mformatlon.of the question, the phrase
disabling the nuclear power plant Fukushima but there is n@) is retrieved to find the candidate text. Then, the bold
cue phrases of reason in Vietnamese language. paragraph in Figure 1 are the most relevant to the phrase (1)

] ] . therefore it is selecteak an answer candidate.
In Figure 1, Fukushima wassdibled due to the release of

radioactivity and there is no cue phrases of causal relation in

Viethamese, such db g vi", "do", "vi thG, etc. Although

there is no cue phrases, the reader is able to identify the bold

paragraph as the reason of disabling the nuclear power plant

because he may know that the ledkadioactivity is harmful

for the environment. Thereforthere might be an argument in

the. reaqe_rls thou_ght that tlpxiﬂnt was disabled because the Fig. 2. An argument about the reason of disabling nuclear power plants with
radioactivity leak is harmful. the cue wordvi" (“because”) which is the bold one.

According to the above example, the answers for why-

guestions are intuitively identified by the relevant argument, PThe method is proposed because of two reasons. Firstly,

y-questions require an inferee process to identify a chain
events which results the asking information. In order to infer
expected goal, the documecas be parsed into Discourse
presentation Structure (DRS) [14] and then the first-order
gic reasoning can be applied to find the goal. However, the

Therefore, the proposed method is focused on the idea
finding arguments which are relevant to the question. Th
structure of argument contains two parts: the causal part a
the consequential part. After finding the arguments, the causg|
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process of parsing large documents into first-order expressiortsge is called'sugar" maple. In the text, the cue phrases of
then choosing rules and managing temporary values whileason is the phra&€his is why"as shown in Figure 3.
reasoning with the huge set of first-order expressions is a

complex process. Therefore, instead of inference, the method

uses existing argument which aesults of inference process

done by human. Secondlybecause of redundancy of

documents, there are many different statements for one

problem. The restated texts midie used to extract arguments

which are relevant to the asking information. Therefore, the

arguments will be collectedo build up a knowledge for Fig.3. The example of a text explaining the reason of the name "sugar"

answering the why-questions. maple. The text contains the cue phraeeason "This is why". This example
isin [1].

B. Answermg M?thOd for Vlllet.namese Why-question In order to answer the questitWvhy the tree is call sugar
According to idea of utilizing the argument structure, themaple tree?[1], the following processes are performed:

why-question answering method for Viethamese language is ) )

proposed. This method contains three process: argument € Argument Indexing: the consequential part of the above

collecting, argument indexing and answer finding. arggmelnt is indexed as keyword based document
retrieval.
In the argument -collectingprocess, every collected

document is analyzed to extrdlce arguments. An argumentis € Answer finding: firstly, the questiotWhy the tree is
identified by the discourse relations between phrases in a called sugar maple tree?s analyzed to identify the
sentence, called inner-sentential relations, or between sentences ~ asking information asthe tree is called sugar maple

in a paragraph, called inter-sentential relations. The discourse  tree". Then, this information can be used as the query to
relations are identified by using cue phrases as in [15] because ~ find the argument with keyword based document
the cue phrases have the stable function in discourse. Then, retrieval. Because the similarity of the query and the
each argument is split into causal part and consequential part ~ consequential part, the reason, which is the sentence Al
according to the cue phrase it contains. The argument "At one time, sugar syrup is used to make sygar"
collecting has been described in other paper. return. Finally, the sentence Al is used to find the text

to answer the question anetparagraph in Figure 3.
After collecting, the argments are indexed with g tharagrap g

consequential part in argument indexing process. This index is Assuming there are a paragraph written about sugar beet
used to find the argument which the consequential part Mithout any cue phrases of reason as shown in Figure 4 and a
relevant to the information of the why-question. question"why the plant is called sugar beefHow to find the

. : - . answer?
After indexing, the answer finding process contains four

steps as follow:

€ Step 1 - Question analysis: the why-question is
analyzed to get thasking information.

€ Step 2 - Query formulation: a query is generated from
the asking information to search against the index
created in argument indexing process.

€ Step 3 - Reason identificatioifithere is any arguments

found, the reason ;Aof asking information is the

combination of causal part of the most relevant

arguments. The reasom As called level 1 reason. In

order to expand to the further reason, called level 2

reason, the reasoniAcan be used to find more Fig 4. A paragraph written about the sugar beet without any cue phrases of

arguments and then the cdupart of these arguments reason..

are combined to the reason. Ahis expansion can be

repeated. However, it is recommended to limit In order to answer the questidwhy the plant is called

expanding to level 2. sugar beet?"the asking informatiofthe plant is called sugar

) . o ) .. beet"is extracted. Then, it is used as a query to search the

€ Step 4 - Candidate identification: the reason identifiedeason in the index above. Because the query is simiténeo

in step_3 is used to generate a query to find thgee is called sugar maple treethe retrieved reason;As "at

appropriate paragraphs by a passage retrieval. Thee time, sugar syrup is used to make suggie A is then

most relevant paragraphs can be used to answer ti8ed to search the paragraph which can be used to answer the

question. question. The paragraph in Figure 4 can be retrieved because
To illustrate the method, the exal® in [1] is used. In this its first sentence is similar to,ATherefore, the answers can be

example, the text is written about the maple to explain why th@xtracted withouany cue phrases in the documents.
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IV. EXPERIMENT

In order to evaluate the proposed method, the experiment is |n this experiment, there is only one answer which can be

set up
€

There are two tests conductedh the document collection

as follow: returned to each question. &y question asks about certain
'gn‘ormation in a document. This document is provided to
answer finding process in the same way of reading
comprehension. The answer is manually evaluated. An answer
is correct if it contains a setce that can be directly answer
The argument collector uses cue phrases of reason ihe question because a returned answer is a paragraph.
Vietnamese to extract the arguments contained in th&ccording to the result in Table 1 the precision of the test with
two document collections. This process is presented idlocument collection A is 0.4 (Borrect answers per 20 why-
other paper. guestions) while the precision in the test with document

, _collection B is 0.55 (11 correct answers per 20 why-questions).
The search tool is de.veloped'from Lucene [17] to findrphe tested results can be explained as follow:
the reason for asking information.

The crawler is to collect web page text contents. Ther
are two collections of the web content A and B
containing 466 texts and 807 texts respectively.

€ The arguments collected anet enough to answer the
guestions. Because the amgents are collected from

A and B and the set of why-question. The results are shown in web page contents of various domains, there are not
Table 1. enough arguments in a certain domain to answer the
qguestions. Therefore, when more arguments are
TABLE I. THE RESULTS OF THE TEST WITH DOCUMENT COLLECTIOA collected in dO_Cument CO||eCti0n. _B, the nun"!ber of
AND B correct answer increases byl8.addition, it is easier to
find the a correct answdor a question asking about
N tion (in Viet Result Result .
o. Question (in Vietnamese) (A) (®B) general problem, such as question 12, 13, 14 and 15,
T¥ sao CNTT phi la cong €& and it is more difficult to find the answer for the
1 g\[{)y@Uchlc I ¥ hE thog giao 0 0 guestion asking about private problem, such as question
[$%
2 2. T¥i sao ph §i gitpgrthdi mai 0 1 Band 11.
khi h ¢ Toan? R T € The accuracy of argument calting of process is quite
¥ sao Suzuki & t& jong gop low at 0.78. The misidentifying arguments cause the
g | vachiasgmycg yng qua 0 1 reasons are misidentifiedettefore the answers are not
chmrg trinh “Suzuki chaoyn
tan sinh vién 2012"? correct.
T¥ sao Ba R - Viag tau thic .. . . .
4| hi En chnrig trinh géa,?q y rmg 1 1 € The precision of reason retrieval is quite low because
5 | T¥isaochogdingifntho¥idi 0 the pure keyword retrieval is used in this experiment.
y Yng? isi
. Ty¥i Sgao nén GR& ¥ hi¢ Qud o o Although the accuracy of the swers are low, the precision
t A Sai Gon? of 0.55 promises the better results if there are some
2 | T¥ sao phS§i xayodg mo hinh 0 1 improvements in argument collecting and in semantic retrieval
y ¥ e sang ¥o? for finding correct causal paris the larger web document
8 T¥i sao mong ma | H nh Ot & 0 0 collection
c0 la mai@ nhh ¥nh phic? '
9 T ¥ sao ph 8i ton vinh ca nhar¥ho 0 0
y Yng thitn nguin . V. CONCLUSION
T ¥i sao Viettel duy tri h& y Yn .
101 yhuy An mai cho Si,){h Vién?y 9 o0 0 In this paper, the research on argument-based method for
11 | T¥i sao cac nhan¢ pt§i nham 0 0 answering why-question in Vietnamese is presented. This
hi @ va yytoan tinh? method is developed from the new approach of why-question
12 | T¥isao & mny cé biCn gin? 1 1 answering which is combination of the argument structure
3 | Ty vt @ bt Y YN v 21 1 1 identification and information retrieval to find the answer. In
| sa0 cay fp & b™ J Yng v £t this method, the arguments are collected to build a knowledge
14 TI¥' kaJ}DO 6c quang x@t hina 1 1 for finding the reasons of specific problems. The knowledge
Alaska . building process extracts the argument from a document
15 | T¥ sao ph§ong cia nha may 1 1 collection by using cue phrases of causal relations, then splits
y En h ¥t nh&n Fukushima? th | y ; gd h p tial t of ! pt'
16 | T¥ sa0 rau an toan visinh? 1 1 e causal part and the consequential part of every argument in
: ~ - order to index these arguments by their consequential parts.
17 | jH 520 Olm 1€ giac ofn 1 1 This is called knowledge becsai it contains the arguments
———— — which are inference results done by human. By using the
18 | T¥isao &l mng voi gisn 0 0 inference results, the answer of a why-question can be found
T ¥ sao ph & Au khCn trai cay by information retrieval.
19 chin 0 0
5 T ¥i sao ph § §va¥ mong teng Although the precision of test results, which is 0.55, is quite
0 B 1 1 ; X .
v A 6 nhién? low, it promises the better results in future when some
Total 8 11
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are applied with the larger document collection.
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