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Abstract

Automatic text summarization is to compress the
larger original text into shorter text called as
summary. It is the essential researches for Natural
Language Processing (NLP). Automatic semantic
analysis of natural language text has received much
attention by NLP community. In proposed Myanmar
text summarization system, automatic summarized
text will produce as mail dairy notes for incoming
mail system. Anaphora resolution is a key problem
in  natural language processing, and has
correspondingly received a significant amount of
attention in  the literature. So, automatic
pronominal anaphora resolution in Myanmar texts
will be used for summary generation system in this
paper. This system will identify the semantic
relationships, or semantic roles, and fill by
constituents of a sentence within a semantic frame
using Myanmar Verb Frames. So, verb frame
resource with annotated semantic roles will be
developed for proposed system.
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1. Introduction

In the growth of the world-wide web and online
text collections, it has become increasingly imaott
finding

to provide
information quickly

improved mechanism for
[7]. Presenting the usedth

summaries of the matching sentences in documen§
can help the user identify which documents are mo's)t}et explored at its ful

relevant to the user’'s needs.

Text summarization refers to the task

two major directions in text summarization: the
extractive and the abstractive paradigm [11]. The
first approach in creating summaries (most common)
is based on identifying important words in texts by
using their frequencies, and determining those
sentences that contain a bigger number of important
words. These sentences are extracted from the
original text, and taken to constitute the summany.
this paradigm, the summarization is performed
through sentence extraction: the summary is a subse
of the sentences in the original text.

An alternative approach is to build a summary
consisting of sentences that don’t necessarily have
show up in that specific form in the source textisT
method can also be applied in the case of veryelarg
texts, such as a whole novel, where neither the
determination of most significant sentences based o
occurrences of frequent words, nor building disseur
structures could be of help. In these cases, other
methods, mainly expanding a collection of predefine
flexible summary could be applied.

In addition to extracts and abstracts, summaries
may differ in several other ways. Some of the majo

automatic text summarization, naturaltypes of summary that have been identified include

indicative  (keywords indicating topics) vs.
informative  (content-laden); generic  (author’s
perspective) vs. query-oriented (user-specific);
background vs. just-the-news; single-document vs.
multi-document; neutral vs. evaluative [5]. This
makes the study of automated text summarization an
exciting area in which to work.

The proposed system is to summary building uses
the first method, sentence extraction. However, the
novelty of our approach consists in basing the
extraction of different sentences from the origiteit
n semantic role analysis, an association whigiots
potential. The method
provided that named entity and semantic roles

. ) , Ol extraction modules are available.
shortening a long text. It can be either be a dener

summary, which gives an overall sense. There are liows: the natural

The remaining parts of the paper are organized as
language processing systems



using semantic roles are presented in section Zrame elementsThe Berkeley FrameNet database
Myanmar verb frame resource is introduced inconsists of more than 7000 English lexical items,
section 3, section 4 describes the overall of th@ogether with example sentences annotated with
proposed system and section 5 concludes the papsemantic roles [2].

and identifies future work. PropBank is a bank of propositions. A
“proposition” is on the basic structure of a senten
2. Related Works [3], and is a set of relationships between nourts an

verbs, without tense, negation, aspect and modal

The natural language processing COmmumtymodiﬁers. Arguments which belong to propositions
has recently experienced a growth of interest irre annotated by PropBank with numbered role labels
semantic roles, since they describe WHO did WHAT(Arg0 to Arg5) and modifiers are annotated with
to WHOM, WHEN, WHERE, WHY, HOW etc. for a SPecific ArgM (Argument Modifiers) role labels.
given situation, and contribute to the constructidn Each verb occurrence in the corpus receives also a
meaning. Thus, lexical-semantic resources (LSRs) arSense number, which corresponds to a roleset in the
the foundation of many NLP tasks such as word sensgame file of such verb. A frame file may present
disambiguation, semantic role labeling, question-Several rolesets, depending on how many senses the
answering and information extraction. They areverb may assume. In the roleset, the numbered
needed on a large scale in different languages. arguments are “translated” into verb specific role

They [13] were the first to stress the importancedescriptions. Arg0 of the verb “sell”, for example,
of semantic roles in answering complex questionsdescribed as “seller”. Thus, human annotators may
Their system identified predicate argument striestur €asily identify the arguments and assign them the
by merging semantic role information from PropBankappropriate role label. There is currently no feam
and FrameNet. Expected answers are extracted Higmantic representation of Myanmar.

performing probabilistic inference over the pretica ~ Myanmar verb frame files will be built together
argument structures in conjunction with a domainWith example sentences annotated with semantis role

specific topic model. following PropBank guidelines. But, this system

They [4] introduce a general framework for could not reproduce the same experience of
answer extraction which exploits semantic rolePropBank. — This proposed system interested in
annotations in the FrameNet semantic resource. designing Myanmar Verb Frame files in relatively

There [1] was among the first to investigate theindependent modules to facilitate the collaborative
usefulness of semantic roles in summaries. Moré&onstruction of this resource. Once PropBank
recently, [Suanmali et al., 2010] used semantiesrol guidelines and PropBank frames files are available
and WordNet to compute the semantic similarityfor consultation, it is design to adopt a different

between two sentences in order to decide if th@Pproach: instead of firstly building frames filesd
sentences are to be kept or not in the summary. Annotator’s GUIdellneS, Myanmar Verb Frame is

start by annotating a corpus using English frames
files and guidelines as model. Therefore, unlike
PropBank, in this first phase it annotated only

One of the goals of the FrameNet project is tosemantic role labels and not verb senses. Innthig

design a linguistic ontology that can be used Far t the proposed system identified language-specific
automatic processing of semantic information. Theaspects of SRL for Myanmar Ianguage’ and_generated
associated hierarchy contains an extensive semantfs CO"PUS that use_d afs base t(_) build frames files.
analysis of verbs, nouns, adjectives and situations The .overall plpell.ne grchltecture of the proposed
which they are used, called frames. The basiéSyStem is presented in Figure 1.

assumption on which the frames are built is thahea

word evokes a particular situation with specific

participants [3]. The word that evokes a particular

frame is called target word or predicate and caarbe

adjective, noun or verb. The participant entities a

defined using semantic roles and they are called
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4. Overview of the Proposed System
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Figure 1. Overview of the Automatic Myanmar
Text Summarization System with Semantic Roles

4.1. Sample Input of the Automatic Myanmar
Text Summarization System

[4§028E¢ 0005 jq[oB6e[grrdeBidGiamimongeodioBind=dbg
Eznos[gEaonddoyiodaopd 083600503 smeBud§Eeqp:
0eAIE:{G:
J$0008[3807Es000p5108 30800336 005{BiopE smaBudoo
§Eoammnos000gPs
aeepadud(BiElegoopbiadgeodopEamimandfiEgedgp:
grdloEaopbiocoesomfgbegizoduepmlgbegioncBuosomalyd
elo3:03228 Eqopqpisaniancusopdicdsalylg§er§tema st
806Go00[g§e28:NO2:0060:qPIFRAFF06[0RgP:c0ds
§¢[5E 005 Jo[036e[gr05e8:88:3ms0000:36005(0%:03 jooge
$6038080mp8Ee 507 Cs00p5(gb0dIgsn8Ecmes (e
6§2055060I8s JosalopogadidGiamimnengeordadgicopd
oy&ogéa§olecd

4.2. Preprocessing

For preprocessing of proposed system in Figure 1,
word segmentation is the first stage. Without advor
segmentation solution, no NLP application (such as
Part-of-Speech (POS) tagging and translation) @n b
developed. Words can be combined to form phrases,
clauses and sentences. Thus, in proposed system,
word segmentation is performed with Myanmar Word
Segmenter [12]. This segmenter generated all
possible segmented sentence of phase patternias the
score for further processing. It can handle theownk
case of word and it does not only depend on lexicon
Example of word segmentation for one sentence in
the input paragraph,

a3 §eood 0p¢ smonen: (G gpign Jlo€aopd

For the next step of the preprocessing stage wikich
Part of Speech (POS) Tagging, rule based POS
tagging of Myanmar language. [12] is used. This
tagging used the context-free grammer (CFG) asrule
which parsing is start with sentence and left gt
parsing structure to define the POS of each word.

The 27" Sea game was hosted by Myanmar in 2013Example of POS tagging for above word segmentated
It is held by the union of 11 Asian countries ev@ry sentence,

year. Athletes from 11 Asian countries participgte
this Sea game. Theare many different items in this
sea game. Thainners areawarded gold as*lprize,
silver as # prize and bronze as3rize in different
competitions. Myanmar athletes who got identified
prizes are given as bonus from organizations of
Myanmar. The 28 Sea game will be held by
Singapore in 2015. The sea game will be hostechagai
by Myanmar in the next 20 years.
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o[3] P T —
O[NP PLACE]

0 [PRON_PPN] o NP-Nom Vb
0 BRGOD %
0 [PREP_PLACE] e :
O OQ(S ) PREP_NOM  NP_ARRIVAL vp
0 [NP] .
0:[N] 4 N PREP_ARRIVAL __
0 30sno[GIEQQPIgD swbownt oo ai0gd
0 [VEND]
0:[\7] .
0 AoEangS copts %
R s2 -
4.3. Identify Entity_Pronoun A NP_NOM P
In order to identify the semantic role a speciintity RRO_PERS PREP_NOM  np VP
express, the entity must be first identified in thgt. (NP)
This is the task of named entity recognition (NER). -, 2555 M PRER ageraog
As a preprocessing module for our summary
generation system in Figure 1, this system will be o3 s

used a Named Entity Recognition [14] system forFigure 2. Example of Identify Entity_Pronoun in
Myanmar language. This NER system will identify Myanmar Sentence based on Hobbs Algorithm.
the boundary of candidate NE that composes of many
words by using NER algorithm with Rules and Tag
Set files. It displays NEs and correctly classiftee
class of these NEs. Therefore, after identifyinged
entities and their types (person, organizationcgla
etc.), a simple anaphora resolution method, based o
a set of reference rules, is applied to input téxt,
order to link all entities to their pronoun.

In this paper, the anaphoric system is a basé: rul
based one, focusing on named entity anaphoric
relations. To solve anaphoric references for Myanma
language, a rule-based system create an anaphoric
link between the pronoun and its antecedent based o to right. When NP nodezenCeent is
Hobbs algorithm [6]. Hobbs algorithm is adapted
successfully for those languages (eg, Chinese)hwhic
have similar Subject-Verb-Object (SVO) structure Result:ewnéewné for ap.
and follow a fixed word order. But the structue o The following is the named entity anaphoric relas
Myanmar language is Subject-Object-Verb (SOV)from the inputted paragraphs.
structure and free word order. So, Hobbs algorithm  [g§«2§€82005 jq[oB6e(epod 8éemmimeneortiod}
does not adapt for Myanmar language. Thus, a ne%gﬂgmg§l§§m(ﬁéqago§wél,qgé;¢o§,
syntax_based approach will be developed to SOIV?&%&&WMW)O?

anaphoric resolution for pronominall reference for%o Bod8Eqpioads jsborbiFBboyEiosopSiafemen:

Myanmar texts based on Hobbs algorithm. ; .
6000 (@8: 8622000039000 JoaC 3B 500§ ECpz:
onens006iqPineepadopdGElogoopdiaideods(@BiBbiea:
00e0nioR JopEszrsonof§EgediEgpigrdlotaopdiocos
somlybegizodoosnsgd
egionoBuospmalgdejrgiocnlgEBiEgogtendCaopqpiadencos
20pdicdsalgllgSer§tesas
[gGs0qeomlg§egmmeoniaowigpieaoged  3a8s0s(ojgp:
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1. Start search at PRO_PERSON (NP) in S2.
NP_NOM is first NP we encounter. Call this
node X and call the path used to reach it p.
Traverse all branches below node X to the
left of path p in left to right, breadth-first
search. No NP node between it and X.

4. From node X, go up the tree. S2 is first

node we encounter. Call this new node X,

and call the path traversed to reach it p.

If X is highest S node in the sentence,

traverse trees of previous sentence S1 in left

o

encountered, proposed as antecedenpof



66836900081 Jo [Boelecd  Framefile for apB€(compete)
B:862320:000253605503 JoogesdogEotomeEeapoytio Roles:

opdig§en§emnnsgtesnodsdediSs jomaloypogEed:Bdiem: Arg0-competitor
0233607503 [gcopboyCogé qdidepdn Argl-opponent
Arg2-prize
4.4. Semantic Role Labeling M odel AB320:0002:36005(03:(8:86:330:0002:36035(0%)

E(ArgM-place)snaBud008Ed
The third step in the proposed system is semantigg (ArgM-place) ‘% ?

role labeling. Firstly, in arguments identify stage SPP:0@2:20@gP3(Arg-0)000GEP0d
lemma gf verb in sample input sentences is idextifi ‘*Pé@lglﬁwé"
as predicate.

nfo(held) os8GE(racelIoS include) Framefilefor dlo&(include)

Roles:
a?eo:(award)ja’i|:|§§||§8(be)q§](get) Arg0-agent, entity causing some grouping
For role semantics to become relevant for Argl-thing being included
language technology, robust and accurate methaods fo  Arg2-group

automatic semantic role labeling (SRL) are neede%@gsoﬁ(a&gggm:mmggc;ojg@:)ogg(Ar92)39
Automatic Labeling of Semantic Roles, arguments

for a predicate (verb) within a sentence and tagnth 2:on0§Egeditapigo(Argl)dotaogSy
with appropriate semantic roles. Role assignmest haFramefile for soco:(award)
generally been modeled as a classification task.
Secondly, for semantic role assignment or
argument classification stage, support vector nmechi Argl-award
(SVM) classifier used to assign semantically Arg2-benefactive
meaningful labels to arguments corresponding to
predicates. SVM classifier takes a set of featfmes oooeegso@&eg@&umqs;@%cg|ooor‘303a?39|§6
syntactic structure in the input sentence as input@@:@ﬁ(Argl)S’a%&]ORe‘pssms (Arg2)
These features are syntactic information (path fronh?eo:oaéu
predicate to constituent, phrasal type of constifue
and lexical information (head word of the constitye Framefilefor q:@?(confer)
predicate). SVM determines proper labels forRoles:
semantic arguments of a given predicate using ArgO-giver
Myanmar Verb Frame resource and annotated Argl-gift
training corpus. Arg2-given to
The following is Myanmar verb frame files based o@gg@8|9$m$gésgc§|§§(mgo)g?qeo;n

on PropBank for sample input predicates. o
Framefile for cq&o(hol d) |§$msm:mm:wm:quo9[>(Ar92)399990@:%0:(

Roles: Arg1) coboggEdo0p5
Arg0-holder Jo[0366[gr05eB:88:3mcmongeondod(Argl)
Argl-thing held
Arg2-with whom

Roles:
ArgO-giver

Joo59sdRE(ArgM-time)  0Comp§EES(Argo)

828880005 (Arg-0) J[B55eldpod oqzosgn

B3 6:3m30002:36005(0%:03 (Arg-1) Framefile for qfj(get)
BEeBaes§ieoossoySiudorpdiodieons RO'GS/;rg o receiver
(B8:863320:0002:36005(0% )03 (Arg-1) Argl- thing gotten
sm98®$8c°:qp:(Arg-O)o?Gé]&@:J§S 006@6 2:35 glr\ll:er paid, in-exchange-for
"?J&OOQé" Arg4- benefactive
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@$m$8c":wé (Argo)e §908 §8G(3]8: Jo@@,ogg( BammongeodfBiogEemnaBuioofEsesaiomenaowigps

ArgM -time)aBs36:820:0002:3602503 (Argl) coneapobooBfiipioophiofgeosboptamicnenffEgeditap:
g>loE2001 jo[0366(epr’e8:86:830:0002:3605503 joogpsd

[4$copSoyiogt (ArgM) g§dlephs opBoBomylSiog
EoqEs0c86bigSen8EemasgEesnodsdaedlts jomalogpogt
4.5. Summarizer B:852320:000253600503336qE8EE gD [gScopd oyiogt
9§ oS
The fourth step, summarizer, in Figure 1
consists of three components. The third stage is to extract obligatory

The first stage of the summarizer is toarguments that are Arg0_Arg4 semantic roles
identify main character in input paragrafihe  sentences with specific character.
main character is considered to be the named
entity having the higher number of occurrencedo§66o0 jqfBbefpoadiBéemionenigeotichadalty
in the text. E88em|gbruoddoyEiozanpdn je[036e|gpoded:88semimnong
602503 Joog)9sdopCotonpsEeapoyiondbupbijgsen§te
3265[3Ce500550601C: JosalopopEedidbiamionengeodn?

F6qE8EEm:[gd [gSopd oytiogt q§clepd
5. Conclusion and Future Work

In this paper, a summary generation system based
on semantic roles is presented. The main work

Table 1. Frequency of charactersin sampleinput includes word segmentation, POS tagging,

paragraph . iy . .
identifying entity_pronoun, and semantic role
Character Frequency labeling and summary generation. For resolving
entities, syntax-based method is introduced toterea
[g§e0§Ee 3 anaphoric link for Myanmar language. In SRL,

. - 5 arguments identification and arguments classificati
oB:85:30:002:360% are developed using Myanmar Verb Frame Resource.
CEWITY 5 The main components of the summary generation are

SqtRee to identifying named entities, marking semantiesy!
—— and selecting the sentences of the text to be ikept
F0e805§E¢ 2
the summary. As the future work, the system needs t
1 implement as automatic text summarization system
[g§erzamsmonsoesgps . i
via mobile phone.
08omp8ES 1
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