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Abstract

Named Entity Identification includes locating
named entities and classifying those names in text.
NEI is an important task in NLP applications such as
Information Extraction, Cross Language information
Retrieval, Question Answering, and Machine
Translation. In this paper, we presented a method for
Myanmar Named Entity Identification using hybrid
method. A hybrid method is a combination of ruled
based and statistical N-grams based method which
use name databases. We have examined a sample of
10 Myanmar text files .We obtained 89% of
accuracy in Named Entity Identification. We also
classified those named entities into three classes.
After that, those names are transliterated to their
relevant Myanmar phonetics. We have used
transliteration table for mapping with English word.
In transliteration table, Myanmar syllables are
transliterated into English pronunciation. The system
is implemented using Java.

Keywords: Named Entity Identification, Ruled
Based, Statistical N-Grams Based, Transliteration.

1. Introduction

Named Entity Identification (NEI) also known as
Named Entity Recognition (NER) is a key technique
in many text-based applications such as question
answering, information retrieval, information
extraction and machine translation and so on. NEI is
relatively simple in English, because mostly English
NEs start with an uppercase character. For Myanmar
language, no such indicator exists and the problem of
identification is more complex, especially for NEs.

There are two main problems in NEI. First,
Named Entity (NE) is included in an open word
class. Person, location, and organization names can
be newly made by the human. Adding such words to
dictionary is a very time consuming task and it is
impossible to add all NEs to a dictionary. Second,
NE can be used as several NE types (ambiguity
problem). For example, “Paris” may be used as a
person in the sentence “Paris was a prince of Troy.”

and used as a location in the following sentence
“Paris is a capital city of France.”

This paper presents a hybrid method that
combines two approaches, namely the Ruled Based
Approach and Statistical N-Grams Based Approach
to identify the NEs. In Ruled Based Approach, NEs
are locating by using clue words lists, such left
occurrences, right occurrences and left-right co-
occurrences. After locating NEs, those are classified
according to their clue words. Most of English NER
systems used a statistics based approach and in this
system used both rules and statistics. Rule based
NER system can achieve the proper performance
with ease. But, in this system, rules are made by
handcrafted. Therefore, it is domain-specific and less
portable. This means the rules must be modified
according to the domain.

Sometimes, NEs do not exist with clue words. In
that situation, we apply NEI by using Statistical N-
Grams Based Approach. In second approach,
Myanmar texts are firstly segmented into syllables
[4]. And then, n-grams syllables of that will also be
calculated. After then, the frequency of the
unidentified phrases are calculated to identify that
phrase is whether NE or not. In this approach, NEs
are classified according to their name databases. In
this paper, we identify three kinds of Myanmar NEs,
namely person name (PER), organization name
(ORG) and location name (LOC).

2. Related works

Hau-Ping ZHANG et.al identified Chinese Named
Entity using unified statistical model, namely role
model. They defined roles as some special token
class, including NE components and its neighboring
and remote contexts. They also used the Viterbi
algorithm to obtain tokens [1].

Hutchatai Chanlekha et.al reported that Thai
Named Entity Recognition using statistical and
heuristic rule-based model. The idea they used is to
make use of small proper name lexicon together with
rules, created from internal and external evidence to
extract Thai NEs [5].

Alireza Mansouri et.al presented that English
NER from text using FSVM for NER to improve the



precision. They had employed Support Vector
Machine for classification [2].

Fien De Meulder and Walter Daelemans
described a memory-based approach to learning
names in English and German newspaper text using
memory-based learner Timbl (Daelemans et al.,
2002) [3].

Yi-Gyu Hwang et.al presented a named entity
recognition model for Korean Language using a
HMM based named entity recognition using
compound word construction principles [7] .

the right hand side of the clue words and location and
organization NEs may find in the left hand side of
the clue words. For example, let the phrase
B4go58:emméam: . IN this case, if a clue word &: find, it
will also find the right occurrences like oo g1 5202 ,€tc.
After then, the word between such cases may define
as a person NEs. Sometimes, if a clue word 3: , there
is no ending clue words. Such case may possible. For
example, 8{god8wes»8 . For LOCATION and
ORGANIZAATION NEs, there will not be clue
words that occur in the left-hand side. For example,

Table 1. Roles for 3 classes of NEs

Numbers
Roles Significance Examples of Clue
Words
HP or NI Head components of Person §:. edl of). 8. 8
or Neighboring token in front
of NE
TP or NF Tail components of Person or | oy 1 5 wé. o?[xﬁ) _____ 22
Neighboring token following
NE
NB Tokens between two NEs §&1 2
TO or NF Tail component of “P%“e" QP%W%?. (yl)%m%:fé___ 13
organization or neighboring
token following NE
NB Tokens between two NEs §&1 2
TL or NF Tgilr::tc))mponentkof Ic;cz;\ltion_ or [é’ﬁos. of;&. GORgP! G300 80
neighboring token following .
NE e300 [gebsudi 88¢.....
NB Tokens between two NEs $& " 2

3. Hybrid Method for Myanmar Named
Entity Identification and Transliteration
to English

Unlike the western language such as English or
Spanish, Myanmar NEI is difficult and we cannot
straightly borrowed the method the have been used.
In English, there are also delimiters and they have
the significant definition of each word. In
Myanmar, there is no word level segmentation till
now.

In this system, we identify Myanmar Named
Entity by using hybrid method that combines ruled
based approach and statistical n-grams based
approach and the resulted Named Entities (NEs) are
transliterated according to their relevant phonetics.

Step 1: Ruled Based Approach

In this approach, clue words searching will assign
by using the database that are stored separately for
the clue word of NEs. That clue words are seen in
tablel. Named Entity can appear the left hand side or
right hand side of the clue words and sometimes they
may exist between clue words. Such case will denote
the left-right co-occurrence and may mostly occur in
PERSON NEs. Normally, person NEs may find in

q50p8038: 2000dmgc®l EIC.  IN q§0p§cB8a cvepdongd
o3& and oyed are clue word of Location and
organization.

However, sometimes NEs cannot occur with clue
words will be solved with statistical based.
Step 2:  Statistical N-Grams Based
Approach

In this approach, we use the statistical n-grams
based approach. Firstly, we collected person names
over 10,000 and location names over 350. And then,
we pre-calculated the frequency of each unigram, bi-
gram syllable by position likelihood, such as
positionl, position2, position1-2, etc.

In this approach, we calculate the frequency of
phrases that cannot be unidentified by ruled based
approach. Firstly, the phrase is syllabified and each
syllable is treated as a gram. We then calculate the
unidentified phrase’s unigram, bi-gram syllable by
position likelihood and their frequencies are
calculated by using Name and Location database.

The equation [6] that calculates the
frequency is

]‘—'[‘ feg(pe=d], Preglpeagos %0) . freglpeit)

X (fegpos )| +heg pe X))




For example, let the phrase is go58&§e: . The
505830 equals to 4-syllabled one and its length is
4. In which [g058§sa0:], 50584 is NEs and sao: s
just a particle follow by a NE. In identifying §o58§
as a NE, two iterations are required.
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value of sz is zero. Therefore, §u58§s2>s cannot be

identified as a NE.
In second iteration, we calculate o584 .

[ frea| pes, | gof) )
rea(gaf)

Froa | ey (gyelioms; [ £]] .

|Frea | pea, (gl || +Frea sy

(5] |
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Identification Result

}hfter Using Rule Based Approach =

8E¢eoiod[d)d §odq)b|T 235:8500 mefgdmant
oqpsoomiepBIEfopt vacespy [[egeco:]]ohEsy
<<eenéeondcéigé >> | goduoe0q [[qf 09§ T1odE:e
<<oegh§ocoéimabooa>> 5 coBodape [[q6:]]

F50§[g€assod oyobwomelgBiEgopt vcowapg
[[egeco:]Icitn <<ospoé:gol>> 1 90duemeg
[Taf 023110335 <<o[gob5&:g& [gp>> 5¢ 0By
[[ecag:]1chés <<edbgobag>> 1 melgdment
oomdEcagegiopd ocowwe [[oag)é 1lgpbscdy
<<ogfeqped>> sémd godaonq ahapdditiy
<<opoel>> sEm ondduems) [Gg:]10%¢:
(3364 6E:)0 <<eaBEogeag>> s6mG maotlgbment
oomdEicagiegiopé vcowwe [[qf opf TIchéw
<<ogbofoooé:oqf:>> $Emd acdooege [[o6ofé:I]
Ao <<o8:0g00f|€>> s€m3s€ oncBudeng

N 0 << G

|88cc07505FRqpb ScSaySF <<8§:8§>> o> mefFemens
| qodoomelmBEgopé vacesq [[ogeo:][o3En

| <<eenésondicoégé »> | godudepe [[qf opf 1130
<<o6§5§ ocoéimabeoés>> 8¢ ovcBonsoe [[g6:1llgadsdd
[GoBscd (eomESEy <<oadeoobompl>> =
odoomelBEgops omesne [[ageoo:]lo3Em

| <<oaqogiged>> 1 gododsng [[qfopf 11chEp

| <<olgcbgE:q€ gL > 56 oncBuee [[ecags]lchée
<<edbgebag>> 1 mefgdmed <<oami>> .
|8Evapregigopé ocoospq [ToaqéTbscdy
[<=ogfeapag>> 38wy gooonq [Iaf Iy

< <opwodé>> $E3§ 0oduosny [[6g:11078: (5964 §E:)
|o <<odBEResy>> sEng meollgémeot <<ooni>>
|3E:eagrog:30p8 ocvos0q [T opf TNoRsy
|<<ogbofcooéagf>> sEmd acBodepe [[o6ofé:]]

| B <<oBr0gocd|E > sEmFat oocBuosny [[eeay:]]

| BEw <<odBofecih>> 580 melsmnd

> 208 |-

After Using Rule Based And Statistical N-Gram Based Approach sl

(eomtEe <<eobebompd>> 1 mwfglmuwt =

< >

Fiaure 1. Named Entities identified Myanmar texts

for each phrase in the sentence do
ArraySyllables < Syllabification (Phrase)
length < ArraySyllables
while(length>2) do
for(i:1..lquth-l)
result=IE==" [{":': f‘ *
End for
if(result==0)
length<length-1
else
Identify that phrase as a NE
NE found. Match NE.
Break
End if
End while
End for

i e
g (X}

Freglpas Xlpm Hall
tEreg pos ) Friregpaz,, ()} |

]

In first iteration, go58§es>: is calculated as
follow.
[ (rm:m_:qdr_-:-

Freg | poay (g ipm; [ £ .

frea(gal) |Frea | pea, (gl || +Frea sy
frea | peay [ 10 . frea | peag (lome; [ &) .

Frea () ::f"-'v [p=az FI- frea | pen (§
frea [ peny [ ) :-8 frea | poa; (om0

frea (4 ::fmﬂ:tmz :{'?'_.I-fﬂ:m (=

(freatpos, (=)
T freglwm)

In above calculation, the frequency result of
§058qeams is zero because there is no unigram

syllable s: in name database and the frequency

(rm:m:r-:-:- fres (peny (Flomss ()
el [trem [z (1] +trea 0y (§
|'?frnq_[pus:[ il:l i

freg |3 /

In second iteration, the frequency result is greater
than zero. Therefore, that phrase is identified as a
NE.

This approach is time consuming if the identified
text is so longer. Mostly, Myanmar NEs do not
usually start with clue words. Therefore, the second
approach is very efficient and useful in identification
of NEs that do not start with clue words.

4. Transliteration

Transliteration is the practice of transcribing a
word or written in one writing system into another
writing system, such that a reader should be able to
reconstruct the original spelling of unknown
transliterated words. Transliteration is the process of
replacing words in source language with their
approximate phonetic or spelling equivalents in
target language. Commonly, transliteration is used to
translate named entity across languages. Although,
the bilingual lexicons may be updated from time to
time, new named entities out of the lexicons still
appear frequently. Automatic Transliteration is
helpful for many applications such as Machine



Translation , Cross Language Information Retrieval
and Information Extraction , etc.

In this system, we will demonstrate transliteration
by using Name Mapping. For NEs g058q, the
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Transliterate

<<a8£:8& > Thine Sein [Person]
[[ogcco:]] Mandalay [Location]

<<cowicoé|gs > > Wai Yan Linn Myint [Person]
[[af2£1] Yangon [Location]

<<e85§ oco:aoiooé:>>  Naw Yo Sa Linn Al Linn [Person]
[[q5:1] Shan [Location]

< <oéearbomgl>> Khin Thaw Tar Nyo [Person]
[[ogccos]] Mandalay [Location]

< <agodilges>» Hsu Winn Myat [Person]
[[qf&1] Yangon [Location]

<<[gobgE:q€[g>> Myat Hnin Pwint Phu [Person]
[[eeay:1] Makyaee [Location]

<< oB[gobag>> The Myat Hsu [Person]

l<<oox:>> SaCar [Person]
[[o>e)ET] Kachin [Location]

<<gfegpag >> Mon Chaw Hlan [Person]
[[qf7£1] Yangon [Location]

< <egooel:é>> Hsu a Min San [Person]

[Sg:1] Pago [Location]

Figure 2. Transliterated Myanmar Named Entities

transliterated NE is Nwe Ne Cho. See details in
Figure 2.

5. Error Analysis

We have examined the errors in all three stages of
our system.

1. Named Entity Identification: In
rule based, the system wrongly identified as named
entities if some phrase starts or ends with clue word
and in fact, the phrase is open classword. For
examples, 8sB:qpsqp: , 058, But this error can be
corrected by checking statistical n-grams based
approach

2. Classification: A part part of a
phrase is misidentified as named entity for example
ooadlé: where the first two syllables are frequently
used for ladies’ name. This error can be corrected if
the dictionary is used.

3. Transliteration:  the identified
names are needed to improve the phonetic adaptation
according to the syllable position although adaption
is required 13.5% of the names found.

6. Conclusion

Named Entity Identification includes locating
name entities and classifying those names in text.
NEI is important task in NLP applications such as
Information Extraction, Cross Language information
Retrieval, Question Answering, and Machine
Translation.

In this paper, we presented a method for Myanmar
Named Entity Identification using hybrid method. A
hybrid method is a combination of ruled based and
statistical N-grams based method. We have examined
a sample of 10 Myanmar text files .We obtained 89%
of accuracy in Named Entity Identification. We also
classified those named entities into three classes.
After that, those names are transliterated to their
relevant Myanmar phonetics. We have used
transliteration table for mapping with English word.
In transliteration table, Myanmar syllables are
transliterated into English pronunciation. The system
is implemented using Java.

We have also discussed the errors and suggested
how to tackle those errors. The system can also
combine in Myanmar word segmentation process and
Myanmar part of speech tagging. All databases can
be updated.
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