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Morphological Analysis

o ldentification of stems from a full
word form

o Fundamental requirement for NLP

o Applications
m Spelling Checker
= Text to Speech
= Grammar Checker
= Machine translation
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Morphological Analysis (cont...)

o Primary Components
s Generative rules
= Engine
s User Interface
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Bangla Morphology

o Bangla has word boundary and
sentence boundary

o Bangla Words are combination of
= Noun root (& =3f%)
= Verb root (f&/m =5f%)
s Formative Affixes (zo%)
s Inflections (=sf&)
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Bangla Morphology (cont...)

o Formative Affixes (sex)
= Primary Affixes (3o 7ex)
s Secondary Affixes (sfse =ex)

o Inflections (==f%)

= Nominal and Pronominal Inflections
(= fFefe)

s Verbal Inflections (71 f<sf%)

Any prefix in Bangla?
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Bangla Morphology (cont...)

o Small number prefixes

o Prefixes can be placed before nouns and
adjectives

o Bangla Prefixes
= Only 19 pure Bangla prefixes

Example: 5 (su), sfs (good day)

s Also inherits 26 prefixes from Sanskrit and 13
from other foreign word

= Total 58 prefixes

Example:
Sanskrit Prefix: = (upo), == (Gift)
Farshi Word: @ (bea), @&t (anonymous)
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Verb Morphology

o All Bangla verbs are generated from verb
roots.

o Verb roots are not free morpheme
oV Sign is used to indicate verb roots

o Verbs are the combination of verb roots,
primary affixes and verbal inflections, for
example:

FIA™ -= \/ar.qj+Fr+6m

V== (kor) verb root

7 (o) Primary Affix

aw (am) Verb inflection
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Verb Morphology (cont...)

o By considering similarity, we can
categorize verbs into different
categories

= 1500 verb roots
s 27 categories

o Category Examples:
= Var (aa), Vz (ha) etc.
= V== (kor), Vs (chal) etc.
s Varea (auula) etc
= omE (aaromvo)
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Verb Morphology (cont...)

73 (kor) Category

o 28
o Ch

verb roots

aracteristic

This category is the combination of two letters

First letter will be any vowel other than sr (aa) or
any consonant without kar symbol (13- 5%) or =
(aa). For example: v 35 (uot), ¥ ==z (kor), &=
(kin).

Last letter must be consonant with Virama sign.
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Verb Morphology (cont...)

I =T B
AR | G | TS E 1

FouH (%) (afin f

et T Lite] LaE

AL, AT FAEA FfeH e

e JEE | S FLafE 6

Sl IF9 %

Table 1: Preéent form of #(Kor) Category
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Verb Morphology (cont...)

o0 Verb root +3 (i) = generated verb will be
present simple and first person. example:

s = (kor) + 3 = sfx (1 do)
s V&7 (chol) +3 =5 (I go)
s s (por) + 3 = s (I read)
o Verb root + ¢« = generated verb will be

present simple and third (familiar) person.
For example:

s V37 (kor) + = 3@ (He does)
= V57 (chol) + ¢ = v&@ (He goes)
s o (por) + « = s (He reads)
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Verb Morphology (cont...)

o Derivation Is also available in Bangla.
Example:

s & (to buy) -> @@ (to make buy)
s omEn (milk man) -> emfefs (milk woman)
= s (maternal uncle), st (maternal aunty)
o Compounds are formed by adding of a verb
root or an auxiliary to a noun in accusative

or locative or an unaffected verbal
conjunctive or a verbal participle. Example:

n e @e3m (to water)
s siE-s1r (to smear on the body)
s = aen (to start doing)
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Verb Morphology (cont...)

Gl -3, '
v, i R G+ -5 N
SIS 6+ F+ RO+ OW -> S
TG >, WA -> T
FA+AGH O+
S+ S oo+ Ceneration
el -»
Fod] 4]
F+ATHITH o RS+ YA Lexical form: FF+5+ 0

- Surface form: &M
Recognition
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PC-KIMMO

o Based on Kimmo Koskenniemi's two
level morphology

o Components
= [Two level rules

m Lexicon
. Grammar
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PC-KIMMO

o Limitations

= Allow only Latin script for input and
output

= No Graphical User Interface
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JKImMmo

o A multilingual wrapper around PC-
KIMMO

o Allow us to use Unicode for input and
output

o Localized multilingual Interface
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JKImMmo

o Additional component
s Transliteration File

Transliteration Rules Lexicon Grammar

Surface Form L‘L Lexical Form
Y ¥ y
N+ @+
(I, ——|  RECOGNIZER »
U+ RGO+ TG 42147
X Y
KRIET: GENERATOR — Y++fy
JE. I Tmmo components
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JKiImmo Tutorial

o Transliteration File

Bangla | Latin | Bangla | Latin E:_angla Latin | Bangla | Latin | Bangla | Latin
=3 i | a o i3 o 9 q t
= A B I 7 G T t q 1
ki F ] I 5 7 o T % 5
2 H 7 W z C w d q s
L] L. i ol L) C o D 7 :
B 1 i E i T gl i 3 h
T 0 & P q 7 o D 5 |
o W o E e Q) T B 7 "
U W A o 5 V q b 7 T
g X e a 5 W 5 B %
g ik ¥ k 5 X q m : &
@ K Y K G % T ¥ ~
BRAC University, Md. Zahurul Islam ADD —2

Bangladesh



JKiImmo Tutorial

o Rule File
= KGEN (Rule Compiler)

o Lexicon file
0o Grammar
o Interface localization
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b IKimmo: Java Interface of PCKIMMO
FIES  fgWdE =R =R
I T S | ome | [ e |
=Person times> = <=TRITIC>SOU timme = -~ | 2. 0 =2 2 =21 1 2 1 —d
2 0049 2 4 110 4 1
cRule 12 4 o 1 2 1= 11 1
FLULE 5. 8B & 2 1111 1
Farson —= DITIOSOU s 0 1 2 11 7 1 1
<Person persons> = <DITIOCOU person > o012 11 1 o 1
<Person aspect == <DITIOCSOU aspect = 5. 00 00 O o0 S o0 0
<Persan time> = <DITIOCOU time = 4. 0 00 o0 a1 0
1o o 4 2 4 1 1 4 1
ED =] EMD =]
Bl Bl
4] I [ [*] 4 Il [ [*]
s [ e e [ oS | [ s
TR > FIELDDCODE IT U slexical itemn -l
T+ o= o=t FIELDCODE Ix L ssublexicon
FE+ AT Rrs 4 A= FIELDCODE alt A alternation
A= > FIELDCODE fea F cfeatures
AT+ T O oS FIELDCODE gl o ;glass {roat
=+ R e fy=
. INCLUDE banglalexicon. lex
FE+T .
TR SRS+ S i
EMD | %
<] il | ] |
TP [T |
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Summary & Conclusion

o Morphological rules for Bangla Verbs

0 Reusable and robust open-source
framework for computational
morphology

o Unicode enabled
o Multilingual Interface

o It's free and available at
(www.bracu.ac.bd/research/crblp/download.php)
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