Myanmar Named Entity
Recognition with a Statistical
Approach



Named Entity Recognition

Named-Entity Recognition (NER) is a subtask of
information extraction that seeks to locate and classify
named entities in text into predefined categories such as
person names, time expression, organisation, locations
etc.

Myanmar Natural Language Processing (NLP) field is at
developing stage and data resources are still limited.

A statistical HMM(Hidden Markov Model) based model is
used to implement our system.

The output of the system is to identify NE tagged data.



Previous NER Work

Hsu Myat Mo and Khin Mar Soe, "Syllable-based Neural
Named Entity Recognition for Myanmar Language”

e |n this paper, a baseline CRF-based statistical NER
model for Myanmar language is proposed as the main
objective of the system.

e This system recognises the six types of nhamed entities.

e This paper focused on to learn NER problem as
seguence learning problem and to introduce a deep
neural architecture for Myanmar NER Modelling.



Example Applications of NER
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Example Applications (Cont’d)

e Powering Content Recommendations

22 dead in ‘callous terrorist attack’

Theresa May says the security *
services believe they know the d
attacker's identity - but are not yet '
able to confirm it.

@O 3 minutes ago Manchester
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Manchester suicide blast:
Latest updates

P Police: This was a terrorist attack

» 'l was thrown 30ft bv the blast'

Withesses' stories from Manchester attacker 'evil Manchester Arena attack:
Manchester loser' - Trump What we know so far
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Dataset

* The data is developed from the leading Myanmar
Newspaper available in the website. We can get huge
amount of data from news website.

* In Myanmar NER corpus, news sentence written with
Myanmar scripts ranging from 2016 to 2020, from online
official news website such as 7days Daily news, Eleven
media news, Myanmar Now and so on are collected and
used.

o Different types of news gender such as business, crime,
health, education, technology, sport, religion, environment,
and also politics are included.



Data Preparation

As a first step, data cleaning is carried out to develop the system.

Mistyped errors are included in the news articles.

Wrongly typed error of | and 0 such as eﬁcre% / cz%cp% is found
frequently in the news.
Therefore, all types of errors are corrected manually.

It is essential to correct wrongly typed error because the quality
of data strongly affects the performance.

All collected data are standard Unicode encoding.
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Defining NE Tags

e Each NE has to be annotated with NE tag to indicate Name
Entities in sentences.

e |n this system, there are five major types of NE tags that are pre-
defined for manual annotation: PNAME, LOC, ORG, TIME, NUM

* PNAME - to indicate person names

e LOC - to indicate location entities

* ORG - to indicate names of organisations
 TIME - to indicate dates, months, and years
* NUM - to indicate number format

e OTHER - to indicate others



Defined NE Types and their
Usage

Defined NE Types Example Usage
R T T T T
PNAME 630Ca0§:0(3001 6323(g|y||! 63l§000e$,
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""
LOC §$0D$! $UOD0DCVSI 6§ 010
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TIME G§§0161I Ll ocz.m.oge@
NUM 001 D0000I .00
OTHER 30(gpe3aepYp

10



Example sentences from
Myanmar NE Tagged Corpus
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Tagging Scheme

* As tagging scheme, IOBES scheme is supposed for
experiments.

| - Aninner token of a multi-token entity
* O - A non-entity token

B - the first token of a multi-token entity
* E - the final token of a multi-token entity

S - the single token
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Example of Tagging
Scheme

e @C I-TIME

e O E-TIME

e 0 C
o C)OG]_GG]_(DC

O

29 B-PNAME
Q) I-PNAME
6§ I-PNAME
O

©C E-PNAME
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Hidden Markov Model (HMM)

HMM is a successful model in various sequence labelling
tasks.

It is a type of generative model and based on Markov
chain and also, each label is represented as states.

HMM model defines the joint probability for each
observation symbol and the state transition.

In HMM training, trigram model will be proposed to
develop the system.
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Hidden Markov Model (HMM)
(Cont’d)
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Decoding

The test of decoder is to find the best hidden state

seqguence given an HMM input and a sequence of
observations.

Viterbi decoding is the most common decoding algorithm
used for HMM based tagging task.

It makes HMM more efficient on the decoding of Named
Entities.

In this stage, the Viterbi algorithms use to search the best
word sequence.
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Example of Calculating Performance
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e Precision - 2/242 =2/4 =0.5
e Recall - 2/2+1 =2/3 =0.67

e F-1Score -2 * ((0.5*0.67) / (0.5 + 0.67)) = 0.5726



Conclusion

* Named Entity Recognition, also known as entity extraction classifies
named entities that are present in a text into pre-defined categories

like “individuals”, “companies”, “places”, “organisation”, etc.

* |t adds a wealth of semantic knowledge to our content and helps us
to promptly understand the subject of any given text.

* NER systems have been created that use linguistic grammar-based
techniques as well as statistical models such as machine learning.
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https://en.wikipedia.org/wiki/Formal_grammar
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Machine_learning
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