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The Malagasy language

Austronesian origin

23 million speakers in Madagascar
Agglutinative

Written in the Latin alphabet

Word order: verb object subject

Nearly no commercial language processing
Nearly no language resources
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Previous work on tools and resources on
Malagasy

= Concordancer (Morin, J.Y.)

= Program of recognition of named entities (Poibeau et al.,
2003)

= Morphological analyzer based on two-level morphology
(Dalrymple et al., 2006)

= Machine translation and spell checker ( Raboanary et al.,
2008)

= Unitex compatible electronic dictionary of Malagasy simple
verbs (Ranaivoarison et al., 2013)
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Dictionary of verbs

= Formalized resource of Malagasy simple verbs

= It can be tested and is available with Unitex on http://
igm.univ-mlv.fr/~unitex

= The dictionary has 3200 lemmas

= 1810 are distributed with Unitex including frequent verbs

= Potential applications: program of information retrieval
system, spell checker for example
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http://igm.univ-mlv.fr/~unitex

Objectives

Construct all the electronic dictionaries of Malagasy (simple
words and multi-word units)

So that developers or specialist of NLP can construct efficient
tools on Malagasy
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Unitex

An open-source corpus processor based e —————T)
on language resources T A

= Dictionary manager e S || —

= Morphological analyzer iy e

= Graphical grammar editor (—

= Concordancer e e

» Automatic annotator

23 languages s | e

Runs on Linux, Windows, OS X e

Paumier (2003)
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Methods

= Two-level morphology (Koskenniemi, 1983, 1988;
Dalrymple, 2005)
= Each rule can be applied a priori to each entry
= Updating rules may damage the good running of the
system
= DELA format dictionary (Berlocher, et al., 2006)
= The dictionary indicates by a number what rule is
applied to a given word
= Easily updatable lexical resource
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Dictionary of nouns

Constructing a table
The table informs about noun affixes
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m e E ¥ ¥ £ ¥ £ o 2
adala N ifan ifan ifanfahafina + -  Oav R77)20 1. Crazy,insane, deprived of rea
ady N i i i - i Oiv R22B0Z 1.War, battle. 2. Trial. 3. Discussi
afaka  Adj an an  an/aha - - lav 033P00 Saved, escaped, free, absolved

9 forms of nouns recognized with the first entry : mpiadala,
mpanadala, fiadala, fanadala, fiadalana, fanadalana, fahadalana,

fihadalana, hadalana.
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Dictionary of nouns

Defining stem classes

Stem classes describe the morphological variations of a stem
when it combines with noun affixes

<igika> [—{i$ih

=<ifSoka= D— i$oh

<es$ika> e$éh
<iSaka= i$ah =
—<aSoka= D—|a$c')h i
=<o%oka= o$oh
<é$aka> |)— e$ah |
! J<asaka~ a$ah
<o%aka= o%$ah

<o$ika> )— o$ih
<eSoka= H e$oh
<agika> |)— as$ih

+0
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Dictionary of nouns

Defining affix classes
Affix classes define the combinatorics of affix attached to stems
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\\ //,
\‘E‘r‘ib‘. <N+ana+033P00> [H" 'XII"
{ s9N$ ,$N.LEMMAS$.$N.CODES$}

For afaka adj. « saved, escaped, free, absolved », such a graph allows
to recognize nouns as :

mpanafaka « liberator, savior, deliverer »

fanafaka « A. The one that delivers. B. Manner of delivering. »
fanafahana « inssuance, postage, exemption »

fahafahana « freedom »
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Dictionary of nouns

Dictionary of stems

adala,NOav+R77J20
ady.NOiv+R22B0B
afaka.N1av+033P00

The dictionary of stems produces
a dictionary of stem variants.
Unitex automatically generates
the dictionary of stem variants
from the dictionary of stems.

Dictionary of stem
variants

adala.adala.N+R77J20+0
adala.adala.N+R77J20+na
ady.ady.N+R22B0B+0
adi,ady.N+R22B0B+ana
adi,ady.N+R22B0B+na
afaka.afaka.N+033P00+0
afah.afaka.N+033P00+ana
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Other dictionaries

=Dictionary of adjectives
=Dictionary of grammatical
words

=Dictionary of multi-word units

[ E:wnsteximalagasy\Deda\DEMA INV.dIC

aho, PRO(NV) spers+l+s
ahy, PRO(NV) spexa+les
anac, PRO(NV) +pers+2+s
anareo, PRO (NV) +pers+2+p
anay, PRO(NV) +pers+l+p
antsika, PRO (NV) +pers+1i+p
ary, CONJC (NV)

azy, PRO(NV) +pers+3+s
azy, PRO(NV) +pexa+3+p
dimy, DET (NV) +num
efacvra, DET (NV)+num
enina, DET (NV) +num
£a,CONJS (NV)
fito, DET (NV) +num
fole, DET (NV) «num

y -

1,ART (NV) +pers+s

ialahy, PRO(NV)+perae+les
ianac, PRO(NV)+pers+2+s
ianareo, PRO (NV) +pers+2+p
ilay, ART (NV)

‘-
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BLARK about Malagasy

=Among all the requirements and
recommendations of BLARK, only

A BLARK comprises many different things, such as
* Written language corpora

Mono- and bilingual dictionaries a corpus and a diCtionary of verbs
Terminology collections .
Grammars . are available

Modules (e.g. taggers, morphological analysers, parsers) -Constructing formalized
Annotation standards and tools « g . . . « 4.
Corpus exploration and exploitationtools dictionaries is a l]ngUISt]C

* Bilingual corpora challenge
See Krauwer, 2003 «With dictionaries, creating

BLARK items will be easier
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Discussion and Conclusion

=Qur dictionaries are reliable
With a little corpus that has not been used to construct the
dictionary, with 100 verbs

=92% are recognized

=8% are not recognized

=Resources are easily updatable
=1 needs to be injected in the dictionary

=2 need to be encoded with another existing transducer

of morphological variation

=5 need to be set to recognize ellision and hyphen
Updating these kinds of problems are easy with our dictionary
It does not affect the proper functioning of the remains of

words in the

dictionary.
=Resources or data can help developpers to create engine or tools
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