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Preliminary

Main characteristics of Arabic:

* Agglutinative word structure

— The Arabic language is a strongly agglutinative
language,;
— Most word forms in Arabic writings can correspond to
a succession of :
« one or more proclitics,
* aradical,
* an enclitic
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Proclitics and Enclitics

10 proclitics + 13 enclitics

N
15t position 2nd position 3rd position 4t position
Question article | Conjunctions : - Prepositions : < (bi — with), J (i — The definite article
“ (4 - < (fa) and for) and & (ka — like) “JP(el — the)
did/does) s(wa) - Subjunctive or apocope particle : J (i)
- Future particle : —"" (sa)
- Corroboration mark : 'J (la)
J

Possible
proclitic
positions

Their combination 1s governed by two types of

constraints:
— Order relationship
— Compatibility rules
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Possible concatenations In nouns

Proclitics Radical Enclitics
Question article Conjunctions Prepositions Deﬁnlte. Noun Personal
article pronoun
: ‘ N Prepositions : & The definite First person (2)
Question mark | Conjunctions s . . .
o . (bi — with), J article
a” (does or wa” (and) or (Ui — for) et 4 (el - Inflected form | Second person (5)
did) < “fa” (then) :
(ka — like) the) Third person (6)

- Among 448 statistically possible concatenations, only 52
give valid forms

—>need to apply some validity contraints
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Lexical analysis

For the word form « J> sl », we can have 3 potential analyses :

v 15t analysis :

1%t proclitic

2 proclitic

Inflected form

I (é) — question mark

s (wa) — coordination
conjunction

Ja : preterit verb (/all — resolve) or a noun

(hall — solution)

v'2"d analysis :

v'31d analysis :

Proclitic

Inflected form

I (d) — question
mark

Ja5 : preterit verb (wafial — jam) or a

noun (wa/l — mud)

Inflected form

d~sl — preterit verb
(dawhala — throw in the mud)

—>Need of a morphological analyser : separates and identifies
the input word morphemes + labels them with sufficients
information.
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Morphological analysis

Lexicon of simple
inflected forms

Word form

|

Segmentation
recognition

-

>

|

Applying morpho-
syntactic rules

Finite state transducers:
Morphological

grammars

|

Linguistic information
associated with
recognized forms

/

Lexical constraints

>
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Morphological Analysis (2)
Example:
Text form: «4altao» (wabikalamihi — and with his pen)

1st step: Identification of the radical and affixes
2nd step: Morphological grammars + dictionaries

9+e1§+§,—‘+:9 S — hi + kalami + bi + wa
/] /]

PERS_PRON NOUN PREP CONJ PERS_PRON NOUN PREP CONJ
: | 1 A1 TU Characters Languages i= ' (and)
® Takens Texgungl irnitse
Digrams= Taxt contairms:
Snotations T x‘i_-'_:i:':-ra TE
[v Showw Test Annotation Seruchune Unknows < >
. 5 !—-_9 N
o~ / 0,5 jo.= =
7
& PROMN+3 | M+ |, PREP | 0 CODTT

v\
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Lexical constraints

Lexical constraints > working only with valid
combinations of the various components of the
form

4 types of lexical constraints:

« Constraints on the morpho-syntactic properties of verbs;
* Morphological constraints;

« Orthographical constraints;

* Phonological constraints.
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Syntactic constraints on verbs

Transitivity of verbs + non passive voice inflection
-> Possibility of verb suffixation

Grammaire_Tokenisation. nom |:||E|E|

firabic (Saudi Arabia) morphological grammar,

-
Transtivite
( Ty )——
21, $2C$2F> ( ) | . Verbe
1 Suff <SVerbe=: V+Tr-K>
<$1L,$1CS1FS1S>
v
4 ¥
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L] ExemplePourPPT.nom

Arabic [Saudi Arabialdérabic [Saudi Arabial morphological grammar.

R [PRONPERS3HU

(Letter substitution <SVerbef# s=V+TT+1>

o+ o w= Il A
<SVerbe#ss=V+Tr+m+s>

{ Letter addition ) T B o S _;& py ﬂ {]PRONPERSBHU
<SVerbe# | =V-InTr+m+p>

( Letter deletion
+ # .1.. = ; A ‘
S

Lﬂmrmbmmﬁw, {S?erbE#;?+Tr+2+m+p}

Rl G { {PROMPEES3HU

<SVerbe# | ;=V-InTr+3+m+p>

{PROINPERS3HU (

<SVerbe#| #SCas=V+Tr>
<SVérbe#| #SCas=V+TrInd+3>

{
T e <SVerbe#: #SCas=V+Tr>
T e <SVerbe#: #8Cas=V+TrInd+3>

)&

Cas

(=)~

Verbe
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Arabic [Saudi Arabiallarabi

/

<SHom# s #SVoy—HN-+1i>

<SHom#f s #SVoy—=H+i>

/ ¥

] {PECIPERS 12200 (~<<E> — ) =]
<SHom# s #SVoy—HN-+u> v-d

] JPROIPERS123HT | (—({:E} — )
<SHom# s #SVoy=HN+a> Vdy

{] —{|PROMPEES122HI |—— (—(;:E> — )

{PREOMNPEES 1230 |— ({;Ez’ - ) Jiz |

‘] {]
<SHom#—=H>

{]
{ <SHom#—HN>
{S0-811,81CS1FS$S1s}
{]

<SNom=HN>

i WVoy
{90811, S1CS1FS1S+PRON }
{FEOIFERS123H0 |- ( {{ a ) ]
<SHom#t s #SVoy—HN-+u> E
Vo
{TOUTPEROMEERS 1]
<SHom#fs=N-—an—-—un—in>
Ll
- {TOTUTERONEERS {]
<SHNom=N-an-un—in>
JTOUTIPRONPERS | 4

{]

|*
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% Exemple_Memoire.not

Text annotation

;J 1 ii 12 Tls Characters

N Lanquage i= "Arabic (Saudi Arabia)lar)". A
Tokens ~ IText Delimiter i=: Yn (NEWLINWE) =
Digrams Taxt contain=s Z Text Unit=s [(TU=). =
Annotations 7 foken= including: |
- how Text Annatation Unknowns | "<'"" Lo ==
Skrnrckiire | /\A
glﬁlg&n_'dﬁ}lﬁlﬁ i ol Ji
~ 43,01 43 42 30 268 15,01 0.0
Sl el N+ PREF N Al M+pta 4 PREP 5 PRON|... JIPE ol B V+ExpDisct A+ 3+m s
I Nptithéner [DIPREF|  [ouls N4y ARyl N+pH A N+t AsmaKhamsa walgia Nta | aefoois, Nt stut Métier VA s+ Tr
S N+ prut Métier well M4a Al Npy cog, VHT+24+f 0+ Ty e Nt stat Métier A N+a
Ld

12
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Application : spelling checker and corrector

we have implemented finite state cascade

transducers to deal with some frequent

spelling errors

— Letter confusion in the beginning of a word form
Y (dlif ) vs. V' (hamzd) ;

— Letter confusion at the end of a word form : “s”

13 b

(yd’ ) vs. “s” (dlif maqgsara or "" (h - t&’
marb utd) vs. " (h - hd} ;
— Letter inversion : W vs, “L7"

13
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Conclusion

« Build finite state transducers to deal with

agglutinative word structure

Transducers associate words with lexical
constraints > work only with valid
combinations of the various morphemes of the
form

Segmentations > a higher level of lexical
ambiguity > Need to develop disambiguation
FSTs

14



Thank you !



