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ABSTRACT

In the emerging field of Natural language procegsthe morphological analyzer is one of the mosidtool. It
analyses the word forms in a given sentence andifgehe root word and shows its various morphaagforms. In this

research work | have proposed a factored methadatyze the words as morphologically in a givertessce.
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INTRODUCTION

The term morphological analysis is the wider arethe current research and development. The samoess will
be done in chemical engineering, bio-medical eraging etc., In spite of its individuality; Dravididanguages have no
morphological analyzer in public domain. The absgen€ linguistic tool like morphological analyzer thated me to

develop a new linguistic tool for Tamil language.
Morphology

In any language the grammar is widely divided it parts, morphology and syntax. In 1859, August
Schleicher seeded the concept of morphology inuistigs. Morphology mainly deals with rules, syntamd words.
Computational morphology is nothing but developmehttechniques and concept for computational moligaioal
analysis of word forms. In systematic manner anyoae get the morphological information of the giwsard in the

sentence.
Morphological Analyzer

In the first step of a morphological analysis dimgla word into lemma and morpho-lexical informatidn the
real life, a word is obviously a sequence of chimcin a particular language delimited by spapasactuation marks etc.,
A word can be classified as two types: simple amtimound. A simple word means it will be a singletraord or stem
together with prefixes or suffixes. A compound wardn be divided into two or more independent simplerd.
Constituents of a simple word are defined as mar@se[1]. An analyzer of words in a given sentetitceimply look the
delimiters in the sentence. It identify the worden divide as the simple word or a compound wdrd.i$ a compound
word then break into its constituent simple wortlsen proceed into analyze. Example for a Morphalalganalysis is

given below.

«  LDOMISET = O (QUWITEFQ&TEV) + (LD 63T60Tl6M6V+ &6IT (LIGTTE0ILD)

«  LIGSHST6 = g (QUITEQETEV) +& + (LD 6IT6ON6M60 + 4,601 (€2 (IH60ILD 34, 630TLITED)

editor.bestjournals@gmail.com www.bestjournals.in




16 M. Rajasekar, N. Rajasekharan Nair & A. Udhayakumar

Morphological Generator

A morphological generator the reverse of an analyEke input should be a root word, its featurelsef the

generator generate the morphological word. Exarfigplenorphological generator is given below:

« OO QUWIFEQEFTEL) + (LD 6OT63TIEM6V+ SH6IT (LIGT6DILD) ===>LDITRIG6IT
«  Ug(QUWITEQETED) +(LP6OT6Tl6m6L + 60T (62 (Ih6MILD Y, 6TOTLITED) = ==>Lilq.& G T60T

Role of Morphological analyzer in NLP

Morphological analyzer plays a vital role in NafurBanguage Processing. Some applications use the

morphological analyzer.
* Machine Translation
e Grammar checker
» Spell checker
» Information Retrieval and Extraction

« Knowledge representation

Text Processing I. Machine
Translation

IE/IR f—nr Morphological
| / }, P B ———> Sentence Analyzer
Analyzer

Search Engines - 1 Speech Processing

Figure.l: Morphological Analyzer
LITERATURE REVIEW

The powerful tool in the Natural Language Proceastike, Morphological Analyzer plays major roletime Tamil
language. It is the important process to deriveoadwn Tamil. Now we will see some of the reseamoéthods already

exhibited by the special researchers in Naturajuage processing for Tamil.

A Morphological Analyzer for Classical Tamil Texts: A Rules based approach by Mr. R. Akilan, with the
guidance of Professor E.R. Naganathan [2] haveqsegh a analyzer for classical Tamil language. is Work, they

have framed a rules to analyze the words and ctesad his rules will be modified based on the megquent in future.

B. Tamil Morphological Analyzer, by Mr. S. Rameshkumar, and Mr. S. Viswanathan I|3Jthis research

work they have developed an API to retrieve the veard from a inflected word.

C.  An Effective rules based system for Morphological Parsing of Tamil Language, by Mr. Karthick, Mr.
Praveen, Dr. V. Gopalakrishnan [4], NIT, Trichiriparhey have designed a system to give the parsedit of a

particular word. They have analyzed the given worsurface level and lexical level.
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The Analysis of these research work it is very ingat to make a useful morphological analyzer imifaand it
should be effective than these models. All of thev@ models are used only rules to analyze the ssgmin my research
work | have implemented the SVM Support Vector Maehalgorithms to give best results while analyzihg given

input.
OBJECTIVES
There are major objectives to develop this morpdickl analyzer.

» It will be helpful for the machine translation immil

* To provide linguistic help in machine learning

e To provide the detailed information of syntax anorpihemes in Tamil

e Main object is, it is the part of my research wdvlachine translation for a native language Tamil
Morphological Analysis System for Tamil

In any machine translation system morphologicallyais is the second process. First one the POS ifiggg

Figure.2. shows the overall structure of the Motpgizal analyzer in Tamil.

‘ POS Tagged word ‘

Check Affixes

Noun / Verb Yes

Identifier
Split Affixes

‘ Word forms and Morphemes

l

‘ List of word set and its Morphemes ‘

Word forms
and
Morphemes

Figure 2: Structure of Morphological Analyzer

Steps
* The POS Tagged word will be undergone for the affigcking.
» If affixes are found, it will go for split of affixs from the root word.
« If affixes not found, it will go for noun / verb dahtification.
» After that the word set will go for morphologicdkintification from the database.

 Then each and every words in the list will be tabgéh its appropriate morphemes.

editor.bestjournals@gmail.com www.bestjournals.in




18 M. Rajasekar, N. Rajasekharan Nair & A. Udhayakumar

MACHINE LEARNING APPROACH FOR MORPHOLOGICAL ANALYZE R

In the morphological analysis process the machiiestifies root and affixes of a particular word.n@aonly,
rules based machine learning approach is used dophmological analysis. In this type of approach itiechine has set of
rules and bilingual dictionary with root and morptes. In this rules based approach each rule depentlse previous
rule. So, it is very difficult, if one rule failshen next rule also will be failed. It affects aftee entire rule which is already

failed.
Machine Learning

* Machine learning is a subset of Artificial Intebigce, discussed with the design of algorithms taat be

implemented in the examples. Machine learning @alassified as two types:
e Supervised Machine Learning
e Unsupervised Machine Learning

In the supervised learning the input and outputpdasnare used. But in the unsupervised learning omdut

samples can be used.

Morphological Analyzer based on machine learningsdoot require any morphological rules. It only dee
morphologically segmented corpora [5]. In the suied classification, a significant process is ssme labeling. In a
sequence method we can assign the label for eadth fnm a given sentence. This sequential labedipgroach can be

classified as two types: [4].
« Joint Segmentation
 Raw Labeling

The joint segmentation will get a labeling for aolhsegment. In the raw labeling method each impllitget a
labeling. In our morphological analyzer a sequemeans a word, and element means a character invdrdt We can

express that as,
W (Noun/Verb) = R(Noun/Verb) + | (Noun/Verb)

In this expression, W means a word, R means a waotl of that given word, | means the morphological

inflections of that word. The inflections | can igeis+is.....+i,. n — number of morphemes of the word.

Let X can be a finite set of input characters andavi be a set of output characters. Thaa, X similarly, y.e
Y.Finally, the labeling segmentation are,

Tablel. Permutations of the given word

Inputs X Xo X3 X4 U %

Outputs| ¥ | Vo | Va | V4 T A
The permutations of a given word to the morpholalgaalyzer will be generated as above.

MORPHOLOGICAL ANALYZING USING SVM TOOL

In the year of 1992, Vladimir N, Bernhard E. Bodegbelle M. Guyon and. Vapnikare suggested a waydate

nonlinear classifiers by applying Support vectahtaque [6] . At first is used for binary classét®on technique. Later it
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is extended to multi-class classification. Now, wgrk morphological analyzer problem should be vidws classification
problem. This classification problem can be reeitifoy supervised machine learning algorithms [2].

It is the technical algorithm for binary classifiicen problem.

Let {(x1y1), ...(xny,)} to be a N data set to be classified in set ¢ésuWhere each elementis a vector in R

and y € {-1,1} is the class label.
Support Vector Machine

SVM tool is the open source tool to generate sefipldaggers on SVM. Actually SVM Tool was found i80S
tagging. The SVM Tool has three components.

 Model Learner
 Tagger
« Evaluator

The SVM Model learner is used to learn the Tagitietd the corpus with its corresponding data. Tagger has

to tag a sequence of models with the data. Thaiat@l produces the tagging results.

Morphology in Tamil Language

Morphological analysis in Tamil is very rich. Woratls Tamil language are formed with lexical rootshwbne or
more affixes. The lexical roots and other affixes ealled morphemes. The first lexical root maymay not be followed
by functional or grammatical morphemes. For exaraplé wordwmsiypmiser ‘Mampazhangal' in Tamil, will be divided

into wmspy ‘Mampazham’ andser ‘kal’. It is bound to the lexical root to add pality to the lexical root.
Linguistic syntax in Tamil

Tamil has linguistically strong syntax. It has standard word order (SOV). It is also a free-wardieo language.
In a word order of a sentence, a noun can appeamnjmpermutation of its morphemes before the fuegb, but it gives the

same meaning of that sentence. Of course Tamihigllasubject language. It have SOV pattern nalkit has the SOV

pattern. In Tamil language only it is possible &wé only a veer&siﬂmg]j, ‘seNRathu’ (‘have gone’) or only a subject

and object without a verl@gjﬂmgmmb, ‘ithueNathumaram’ (This is my tree).

The Rules to form a Word in Tamil

The rules determine the type of the output assettiatith the rule. In Tamil, the grammatical catggamay

change or may not change. The following are thesrin Tamil to form a word from English.
¢ Noun=>» Noun
¢ Noun=>» Verb
« Noun=>» Adjective

*  Verb=> Noun
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*  Verb=>» Adjective

«  Verb=>» Verb

» Adjective=>» Noun

* Adverb=> Verb

Morphological Analyzer

M. Rajasekar, N. Rajasekharan Nair & A. Udhayakumar

The morphological analyzer will analyze the taggextd then produce the morphological terms of thatdw It

will be helpful to find the exact meaning of thevggh word in target language (English). In this pexthe system can

verify the ambiguity. With the output of this mogdbgical analyzer the system can reduce the ampiguifinding the

exact meaning of the given word. The morphologieaierator will generate different terms for a naud a verb also.

The morphological terms are:

Noun Terms

Table 2: Nouns Morphemes

Nominative GuifggLoe Mewio) e LyeS%air
Accusative (2t6Gaupmienin) Ljadleous LjeSlFemar
Benfefative (3t Gaupmienio) ENEX Y {6515 @S5 T
Dative (srairsms Gaupmienio) ENELE L5 @pES
Ablative (@285 Gaupmienio) gyl mpg | yelsaladbrs
Genitive (oypmid Gaupmienio) yeSlufesigy yyeSsafg
Instrumental §ryewrons @) B5%)D) LeSlwimed L&) ammed
Sociative p&@wiiL®ssis) @@ ENETC Lye8sGerr(®
Sociative ps@wiiL®sais) oL ar | LSy ar Lj@5)% @5 L_GT
Locative Gs®) LjeSlufled yalsafed

Morphological forms for the given Noun are:

& 60016001 H6MLLI

& 60016001 HILLITEL
&60016001 515G

& 600165015 ULTN 63T
S600T600THIUIIL_LD
&6UuT6uaT ST 63)| 697U

& 60016001 & U637 5)|
&6U0T6o S U 6B 6ML_ LIS

AN
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«  SevuTeurSluNenilL & glev

- .S EWINL OB HSI

Verb Terms
Table 3: Verb Morphemes

PNG PRESENT — PNG | PAST — PNG | FUTURE — PNG
1S 6T(Lp&I F G esr 61(Lp % Gevresr 61(Lp5I Gavenr
1P eT(LpSIF G mLd 61(Lp® GevrmLd 61(LpgI GaumLd
2S L] eT(LpHewrmui GT(LHSI I T
2SE gz B e Bt crapgial
2PE GT(LPSI F GBI 5 GV eT(Lp Bl i & GT(LpSI T 6T
3SM GT(Lp I &) T TEwT GT(Lp P GuTTGRT GT(Lp I I TGT
3SF GT(LH S B GID TaT eT(LpHeuTTaT GT(Lp I @I TGIT
3SE TIPS BT TT eT(LpgI T eT(LpGewr
3SN T(pFI H DG UCIIET] TR
3PE e GT(Lp OIS & GT(LHSI TS G
3PN GT(LHS) %) T TSI T GTI(Lp P euTTasTIT GT(LHS] I TGUTIT

RESULTS

The result of the morphological analyzer is showetbw. The result is evaluated with three statdsar@cter

level, Word level and sentence level.

*  Word level evaluation

The output of the system is evaluated by manubdlyhis sample evaluation we have collected 2486éda. And

it contains 26,767 characters.

e Character level evaluation

The character level evaluation also done. In Tamnilingle character also have some powerful meafihg.

results and evaluation chart also given below.

Table 4: Evaluation

Type Noun Verb
Word | Char | Word | Char
Tested 1382 14916 1098 118%1
Correct 1276| 14001 978 10912
Accuracy| 92.3 93.8 89 92
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Figure 3: Evaluation
CONCLUSIONS

The proposed morphological analyzer system is updsgress. It is one of the processes in the wredearch
work. The output of the system compared by manei@hs in morphological analysis. We are planningyitee more

accuracy and comparing with other morphological¢oo
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