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Abstract

In the aim to allow the Amazighe language an autanpaocessing, and integration in the field ofdmhation and Communication
Technology, we have opted in the Royal InstituteAofiazighe Culture “IRCAM” for an innovative apprda®f progressive

realizations. Thus since 2003, researchers in th@pQter Sciences Studies, Information Systems asmin@unications Center
“CEISIC” have paved the way for elaborating lindigsresources, basic natural language processiolg,tand other advanced
scientific researches by encoding Tifinaghe saipt developing typefaces.

In this context, we are trying through this papedévelop a computationally stemming process whidiased on analyzing words
to their stems. This process consists in splitingazighe words into constituent stem part and gifixts without doing complete
morphological analysis. This approach of light steng will conflate word variants into a common st@morder to be used in
natural language applications such as indexatidarmation retrieval systems, and classification.

1. Introduction

Stemming has been widely used in several fields of
language processing such as data mining,

natural
information retrieval, machine translation, docuien
summarisation, and text classification, in whicke th
identification of lexical occurrences of words mefieg to
some central idea or ‘meaning’ is involved. Indetu
lexical analysis is mainly based on word occurrence
which require some form of morphological conflation
that could range from removing affixes to using
morphological word structures.

In literature, many strategies of stemming algongh
have been published for different languages, sukh a
English (Lovins 1968; Porter, 1980), French (Savoy,
1993; Paternostre et al., 2002), and Arabic (Laeéesl.,
2002; Taghva et al., 2005; Al-Shammari and Lin,&00
In general, the stemmer structures vary considgrabl

depending on the morphology of languages. For Indo-

conclusions, and draws some perspectives.

2. Moroccan Sandard Amazighe

L anguage
The Amazighe language, known as Berber or Tamazight
is a branch of the Afro-Asiatic (Hamito-Semitic)
language family. It covers the Northern part of igdr
which extends from the Red Sea to the Canary lales,
from the Niger in the Sahara to the Mediterraneaa. S
In Morocco, this language is divided into three mea
regional varieties: Tarifite in North, Tamazight@entral
Morocco and South-East, and Tachelhite in the South
West and the High Atlas. Even though 50% of the
Moroccan population are amazighe speakers, the
Amazighe language was exclusively reserved for lfami
and informal domains (Boukous, 1995). Howeverhia t
last decade, this language has become institutional

Since the ancient time, the Amazighe language tsas i

European languages, most basic techniques consist oown writing that was adapted by the Royal Institafe

removing suffixes; while, for the Afro-Asiatic onekese
technigues are extended to stripping prefixes.

In practice, affixes may alter the meaning of wor8s,

the fact to remove them would greatly discard vital
information. In the Indo-European languages, pefix
modify the word meaning which make their deletian n
helpful. While in the Afro-Asiatic languages, theefixes

are also used to fit the word for its syntactieerarhus,

in this paper, we propose an Amazighe stemming
algorithm that consists in removing the common
inflectional morphemes placed at the beginning @nd/
the end of words.

The remaining of the paper is organized as follows:
Section 2, we give a brief description of the Marac
standard Amazighe language. Then, in Section Jjive
an overview about the Amazighe Ilanguage
characteristics. In Section 4, we present our light
stemming algorithm. Finally, section 5 gives gehera

the Amazighe Culture (IRCAM) in 2003, to provide an
adequate and usable standard alphabetic systesd call
Tifinaghe-IRCAM. This system contains:

27 consonants including: the labials, ©, C),
dentals ¢, A, E, E, I, O, Q, H), the alveolars@,
¥, g, ¥), the palatalsq, I), the velar §, X), the
labiovelars K, X“), the uvulars €, X, v), the
pharyngealsA, ~) and the laryngeal);

2 semi-consonants: andL;

o
o

4 vowels: three full vowels, £, ¢ and neutral
vowel (or schwa} which has a rather special status
in amazighe phonology.

Furthermore, the IRCAM has recommended the use of
the International symbols for punctuation markeérs:
(space), “", “, wroeen st the standard
numeral used in Morocco (0, 1, 2, 3, 4, 5, 6, B)8and
the horizontal direction from left to right for Tiaghe

writing (Ameur et al., 2004).
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3. Amazighe Language
Char acteristics

The purpose of this section is to give an overvigwhe
morphological properties of the main syntactic aigize
categories, which are the noun, the verb, and ahicfes
(Boukhris et al., 2008; Ameur et al., 2004).

3.1 Noun

In Amazighe language, noun is a lexical unit, fodme
from a root and a pattern. It could occur in a davfprm
(oOXo¥ “argaz” the maip), compound form @305 53K
“buhyyuf’ the faming or derived one oL®.L.E
“amsawad” the communication This unit varies in
gender, number and case.

Gender: Nouns are categorised by
grammatical gender: masculine or feminine.
Generally, the masculine begin with an initial
vowel o “@’, € “”, or § “u’. While, the
feminine, used also to form diminutives and
singulatives, is marked with the circumfix
t...+ “t...t" (GCAE.Q “amhdar”masc.,
+.CAE.Q+ “tamhdart” fem.the student

Number: There are two types: singular and
plural, which has three forms. The external
plural consists in changing the initial vowel,
and adding the suffix or one of its variants
£ “in”, o farf, s1 “yn”, Ul “wn”, oUI

“awr?, Ul “iwn”, 4 “tn’ (ECAE.QI “im
amhdarn” masc., +CAE.QXI
“timhdarin” fem. studenty. The broken

plural involves a change in the vowels of the
noun eAO.O “adrar” mountain - £A80,0
idurar mountaing +<¥CO+ “tiymst” tooth

- +YCo@ “tiymas” teeth). The mixed
plural is formed by the combination of
vowels’ change and the use, sometimes of the
suffixation| (€KL “izi” fly - LXKl “izan”
flies, s-CXXo08 “amgguru”last — £CXX80o
“imggura” lasts.

Case: Two cases are distinguished. The free
case is unmarked, while the construct one
involves a variation of the initial vowel

(cOXo¥ “argaz” man - SOXoX, “urgaz”
t.CHoO+ “tamyart” woman - +CY.O+
“tmyart”).

3.2 Verb

The verb, in Amazighe, has two forms: basic andvddr
forms. The basic form is composed of a root and a
radical @xy “ffy” leave, while the derived one is
based on the combination of a basic form and ortbeof
following prefixes morphemes®/00 “s/ss, ++ “tt”

and C/CC “m/mm’ (@O8KEY “ssufy” bring ou).
Whether basic or derived, the verb is conjugatetbim
aspects: aorist, imperfective, perfect, and negativ

perfect. Moreover, it is constructed using the same

personal markers for each mood, as represented in

Tablel.
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3.3 Particles

In Amazighe language, particle is a function wdrdttis
not assignable to noun neither to verb. It contains
pronouns; conjunctions;  prepositions;  aspectual,
orientation and negative particles; adverbs; and
subordinates. Generally, particles are uninflestedds.
However in Amazighe, some of these particles are
flectional, such as the possessive and demongrativ
pronouns {. “ta” this (fem.) » +<lo “tina” these(fem.)).

4. Light SemmingAlgorithm

The light stemming refers to a process of strippffga
small set of prefixes and/or suffixes, without tryito
deal with infixes, or recognizing patterns and fimgd
roots (Larkey, 2002). As a first edition of suchriwadn
the IRCAM, with regard to the lack of huge digital
corpus availability, our method is based only oe th
composition of words that is usually formed in the
Moroccan standard Amazighe language as a sequénce o
prefix, core, and suffix. We are assuming that weereot
making use of any stem dictionary or exception [Bxr
algorithm is merely based on an explicit list o&fpres
and suffixes that need to be stripped in a cerntadfer.
This list is derived from the common inflectional
morphemes of gender, number and case for nouns;
personal markers, aspect and mood for verbs; did af
pronouns for kinship nouns and prepositions. Whiie,
derivational morphemes are not included in ordeeeep
the semantic meaning of words. It is very reasanabl
conflate the noun +.06.+ “tarbat” girl with its
masculine form s0©.” arba boy, while it seems
unreasonable, for some application like information
retrieval, to conflate the derived ve@®giw “ssufy”
bring outwith the simple fornii% “ffy” leave

The set of prefixes and suffixes, that we havetified,

are classified to five groups ranged from one attarao
five characters.

41 Prefix Set

One-character, €, I, 8, +.

o
O,

Two-characterilo, 1€,
Lo, LS, 5o, 5, 58.

to, 15, 48, +4,

Three-characteg++, 1++, ++o, ++<.

Four-character: <++o, T++%,

134+,

l+4o, IH4€,

Five-character:#8++o, +3++<.

42  Suffix Set
One-charactes, A, ¢, R, C, I, ¥, ©, +.
Two-character o, o+, €A, €C, €I, €4, CH4,
1w, 1+, 8I, ®I, +I, UC, Ul 5I.

Three-charactersC+, ol+, oUl, C+, <4,
Ul 11, 814, 41, +IY, 481, +OI, ®I+, LC+.

Four-character#8l+, +®I+.
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Indicative mood Imperative mood Participial mood
Masculine Feminine Masculine Feminine Masculine /
Feminine

Singular ' pers. . Ly 2"pers. .92 . O L

2"%ers. |+ ...A t A

3%ers. | € . +
Plural F'pers. |1.. I ... 2"%pers. | ...ot/+/C ...oC+/ C+ gl

2"%ers. |+ ..C +..Ct

3%ers. ol L4

Table 1: Personal markers for the indi

cative, impiee and participial moods

6. Appendix

Based on this list of affixes and on theoreticadlgsis,

we notice that the proposed amazighe light stemmel
could make two kinds of errors:

The understemming errors, in which words

Tifinaghe

Latin
Corresponder
ce

Latin
Correspondence

Tifinaghe

referring to the same concept are not reduced

to the same stem, such the case of the verk

Xy “ffy” leavethat ends with the character

w “y”, which coincides with the *isingular

N

personal marker. So, the stetiy “ffy” of
the verb when is conjugated in the perfect

=|=|lc|>|3

aspect for the °1 singular personiity
“ffyy” I left will not be conflated with stem

KX “ff" of the 3 singular masculine person

LHEY “iffy” he left

ﬂ.":°'°m>>ﬂ>4®°

|||l |T|D

The overstemming errors, in which words are

=

N
c
x~

converted to the same stem even though they

refer to distinct concepts, such the example of

the verbX “g” do and the nounrX. “aga”
bucket The stemX “g” of the verb when is

conjugated in the perfect aspect for tH& 3

singular masculine persofX. “iga” he did

will be conflated with sterX “g” of the noun

I |MIC|M|+]IQ|QIO|T|O|O|C||N|=

1=lalx|e|=|=
NINI<|s|~]|~]o|u]|on|=

oXo “aga’.

Him|e|x|3|>~]o

J

In general, light stemmers avoid the overstemming
errors, especially for the Indo-European languages;
however, it is not the case of the Amazighe languag
This proves that the Amazighe language constitates
significant challenge for natural language procegsi

5. Conclusion

Stemming is an important technique for highly iofed
language such as Amazighe. In this work, we have
investigated on the Amazighe language charactesijsti
and have presented a light stemming approach for
Amazighe. We should note that the proposed stemming
algorithm is primarily for handling inflections + does

not handle derivational suffixes, for which one \ebu
need a proper morphological analyzer.

In attempt to improve the amazighe light stemmes, w
plan to build a stem dictionary, to elaborate a et
linguistic rules, and to set a list of exceptionsfurther
extend the stemmer.
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Table 2: Tifinaghe-Ircam Alphabet
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