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Abstract 

This paper gives an overview of the morpho-syntactic features of the Amazighe 

language and corpus encoding, afterwards we present our experience of 

constructing an annotated corpus with part-of-speech (POS) information. The 

annotated corpora consist of 20,667 Moroccan Amazighe tokens chosen from 

different materials; it is to our knowledge the first one dealing with Amazighe 

language. The experience is also meant to give a handle on the encoding and 

tagging processes of the aforementioned corpus. 

1. Introduction 

Amazighe language is spoken in Morocco, Algeria, Tunisia, Libya, and Siwa (an 

Egyptian Oasis); it is also spoken by many other communities in parts of Niger and 

Mali. It is a composite of dialects of which none has been considered as the 

national standard in any of the already mentioned countries. With the emergence of 

an increasing sense of identity, Amazighe speakers would very much like to see 

their language and culture rich and developed. To achieve such a goal, some 

Maghreb states have created specialized institutions, such as the Royal Institute for 

Amazighe Culture (IRCAM, henceforth) in Morocco and the High Commission for 

Amazighe in Algeria. In Morocco, Amazighe has been introduced in mass media 

and in the educational system in collaboration with relevant ministries. 

Accordingly, a new Amazighe television channel was launched in first March 2010 

and it has become common practice to find Amazighe taught in various Moroccan 

schools as a subject.  

Over the last 8 years of its creation, IRCAM has published more than 150 books 

related to the Amazighe language and culture, a number which exceeds the whole 

amount of Amazighe publications in the 20th century, showing the importance of 
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an institution such as IRCAM. However, in Natural Language Processing (NLP) 

terms, Amazighe, like most non-European languages, still suffers from the scarcity 

of language processing tools and resources. In line with this, and since corpora 

constitute the basis for human language technology research; yet they are difficult 

to have for a number of languages - particularly annotated ones. In this paper we 

try to shed light on an experience of constructing an annotated corpus along the 

information provided by part-of-speech (POS); the corpus consists of over than 20k 

Moroccan Amazighe tokens. The experience is also meant to give a handle on the 

encoding and tagging processes of the aforementioned corpus. To our knowledge 

the annotated corpus presented in this paper is the first one to deal with Amazighe. 

This resource even though small, is very useful for training taggers, themselves 

basic tools for more advanced NLP.  

The rest of the paper is structured as follows: in Section 2 we present an overview 

of the Amazighe morpho-syntactic features. Then, in Section 3 we describe corpus 

encoding. In Section 4 we present the manner in which the annotation was 

undertaken. Finally, in Section 5 we draw some conclusions and describe the work 

to be done in the future. 

2. Morpho-syntactic specifications and tagset 

2.1. Some Amazighe language features 

Amazighe belongs to the Hamito-Semitic/“Afro-Asiatic” languages (Cohen 2007) 

with a rich morphology (Chafiq 1991, Boukhris et al. 2008). Amazighe is used by 

tens of millions of people in North Africa mainly for oral communication. 

According to the last governmental population census of 2004, the Amazighe 

language is spoken by some 28% of the Moroccan population (millions). 

Amazighe standardization is taking into consideration its linguistic diversity. As far 

as the alphabet is concerned by standardization, and because of historical and 

cultural reasons, Tifinaghe has become the official graphic system for writing 

Amazighe. IRCAM kept only pertinent phonemes for Tamazight, so the number of 

the alphabetical phonetic entities is 33, but Unicode codes only 31 letters plus a 

modifier letter to form the two phonetic entities: (g ) and (k ). The whole 

range of Tifinaghe letters is subdivided into four subsets: the letters used by 

IRCAM, an extended set used also by IRCAM, other neo-tifinaghe letters in use 

and some attested modern Touareg letters. The number reaches 55 characters 

(Zenkouar 2008, Andries 2008). In order to rank strings and to create keyboard 
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layouts for Amazigh in accordance with international standards, two other 

standards have been adapted (Outahajala and Zenkouar, 2008): 

- ISO/IEC14651 standard related to international string ordering and comparison 

method for comparing character strings and description of the common template 

tailorable ordering; 

- Part 1: general principles governing keyboard layouts of the standard ISO/IEC 

9995 related to keyboard layouts for text and office systems. 

The graphic rules for Amazighe words are set out as follows (Ameur et al 2006a, 

2006b): 

- Nouns, quality names (adjectives), verbs, pronouns, adverbs, prepositions, 

focalizers, interjections, conjunctions, pronouns, particles and determinants consist 

of a single word occurring between blank spaces or punctuation marks. However, if 

a preposition or a parental noun is followed by a pronoun, both the 

preposition/parental noun and the following pronoun make a single whitespace-

delimited string. For example:  ( r) “to, at” +  (i) “me (personal pronoun)” 

results into /  ( ari/ uri) “to me, at me, with me”. 

  - Amazighe punctuation marks are similar to the punctuation marks adopted 

internationally and have the same functions. Capital letters, nonetheless, do not 

occur neither at the beginning of sentences nor at the initial letters of proper names. 

The English linguistic terminology used in this paper was extracted form (Boumalk 

and Naït-Zerrad, 2009). 

2.2. Amazighe tagset 

Based on the Amazighe language features presented above, Amazighe tagset may 
be viewed to contain 13 parts-of-speech with two common attributes to each one: 
“wd” for “word” and “lem” for “lemma”, whose values depend on the lexical item 
they accompany.  
The defined Amazighe elements and their attributes are set out in what follows: 

POS attributes and subattributes with number of values 

Noun 

gender(3), number(3), state(2), derivative(2),
POSsubclassification(4), person(3), possessornum(3), 
possessorgen(3) 

Adjective/ 
name  

gender(3),  number(3), state(2), derivative(2), POS 
subclassification(3) 
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of quality 

Verb gender(3), number(3), aspect(3), negative(2), form(2), 
derivative(2), voice(2) 

Pronoun 
gender(3), number(3), POS subclassification(7), deictic(3), 
person(3) 

Determiner gender(3), number(3), POS subclassification(11), deictic(3) 

Adverb  POS subclassification(6) 

Preposition 
gender(3), number(3), person(3), possessornum(3), 
possessorgen(3) 

Conjunction POS subclassification(2) 

Interjection 

Particle  POS subclassification(7) 

Focus 

Residual  POS subclassification(5), gender(3),  number(3) 

Punctuation punctuation mark type(16) 

Table 1. A synopsis of the features of the Amazighe POS tagset with their attributes 
and values 

In Table 1, the subcategories of the noun are: 

When a noun is parental, it it might have 3 aditional attributes: possessor gender, 

possessor number and possessor person.Adjectives, called also quality names 

inherit the propreties of nouns. It may be a derivative or not. The subcategories of 

the adjectives are: 

The subcategories of pronouns are: 

(i) Gender: 1. Masculine 2. Feminine 3.Neuter 

(ii) Number: 1. Common  2. Singular  3. plural 

(iii) Derivative: 1. No  2.Yes 

(iv) POS type: 1. Commun 2. Numeral 3. Parental 4. Proper 

(v) State : 1. Construct 2.Free 

1. Demonstrative 2.Exclamative   3.Indefinite  

4.Interrogative 5. Personal 6. Possessive 7. Relative 

POS type : 1. Ordinal  2. Qualificative 3. Relational 
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 The verb attributes that have been used in our tagset are: 

Aspect attribute have “negative” as sub attribute with two values: negative and 

positive, when the aspect is equal to perfective. The subcategories of determinants 

are: 

The adverb types are subdivided into: 

The subcategories of particles are: 

Residual label stands for attributes like currency, number, date, mathematical 

marks and other unknown residual words. The punctuation category contains all 

punctuation symbols, such as (?, !, :, ;, .). Elsewhere, conjunctions are 

subcategorized to coordination and subordination conjunction. 

3. Corpus encoding 

3.4 Writing systems 

Amazighe corpora produced up to now are written on the basis of different writing 

systems, most of them use Tifinaghe-IRCAM (Tifinaghe-IRCAM makes use of 

1. Article 2. Demonstrative 3.Exclamative 4.Indefinite  

5. Interrogative 6. Numeral 7. Ordinal 8. Possessive    

9. Presentative  10. quantifier  11. other 

1. Interrogative 2. Manner 3. Place 4. Quantity 

5. Time    6. Other 

1. Interrogative 2. Negative 3. Orientation     4. Predicate      

 5. Preverbal 6. Vocative 7. Other  

(i) Gender: 1. Masculine 2. Feminine 3.Neuter 

(ii) Number: 1. Common 2. Singular 3. plural 

(iii)  Person: 1. 1(first) 2. 2(second) 3. 3(third) 

(iv) Aspect: 1. Aorist  2. Perfective 3.Imperfective.  

(v) Form: 1. Imperative 2. Participle 

(vi)  Derivative: 1. No  2.Yes 

(vii) Voice:  1. Active 2. Passive 
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Tifinaghe glyphs but Latin characters) and Tifinaghe Unicode. It is important to 

say that the texts written in Tifinaghe Unicode are increasingly used. 

Even though, we have decided to use a specific writing system based on ASCII 

characters for technical raisons (Outahajala et al. 2010).  

Correspondences between the different writing systems and transliteration 

correspondences are shown in Table 2. 

Tifinaghe 

Unicode Transliteration 

Used characters in

Tifinaghe IRCAM 

Chosen

characters  

for  

tagging Code Character Latin Arabic characters codes 

U+2D30  a A, a 65, 97 a

U+2D31  b B, b 66, 98 b

U+2D33  g G, g 71, 103 g

U+2D33

& 

U+2D6F  g Å, å 197, 229 g° 

U+2D37  d D, d 68, 100 d

U+2D39  Ä, ä 196, 228 D

U+2D3B  e1
  E, e 69, 101 e

U+2D3C  f  F, f 70, 102 f

U+2D3D  k  K, k 75, 107 k

U+2D3D

& 

U+2D6F  k Æ, æ 198, 230 k

U+2D40  h H, h 72,104 h

U+2D40  P, p 80,112 H

U+2D44  O, o 79, 111 E

1
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U+2D45  x X, x 88, 120 x

U+2D47  q Q, q 81, 113 q

U+2D49  i I, i 73, 105 i

U+2D4A  j J, j 74, 106 j

U+2D4D  l L, l 76, 108 l

U+2D4E  m M, m 77, 109 m

U+2D4F  n N, n 78, 110 n

U+2D53  u W, w 87, 119 u

U+2D54  r R, r 82, 114 r

U+2D55  Ë, ë 203, 235 R

U+2D56  V, v 86, 118 G

U+2D59  s S, s 83, 115 s

U+2D5A  Ã, ã 195, 227 S

U+2D5B  c C, c 67, 99 c

U+2D5C  t T, t 84, 116 t

U+2D5F  Ï, ï 207, 239 T

U+2D61  w W, w 87, 119 w

U+2D62   Y, y 89, 121 y

U+2D63  z Z, z 90, 122 z

U+2D65  Ç, ç 199, 231 Z

U+2D6F   

No correspondant in 
Tifinaghe-IRCAM °

Table 2. The mapping from existing writing systems and the chosen writing 
system. 

A transliteration tool was built, Figure 1, in order to handle transliteration to and 

from the chosen writing system and to correct some elements such as the character 

“^” which exists in some texts due to input errors in entering some Tifinaghe 
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letters. So the sentence portion “   ” using Tifinaghe Unicode or “ass n 

tm^vra” using Tifinaghe-IRCAM and with “^” input error will be transliterated as 

“ass n tmGra” (“When the day of the wedding arrives”).

Figure 1.  Amazighe transliteration tool 

3.5 Corpus description 

To constitute our corpora, we have chosen a list of texts extracted from a variety of 

sources such as: the Amazighe version of IRCAM’s web site
2
, the periodical 

“Inghmisn n usinag
3
” (IRCAM newsletter) and three of the primary school 

textbooks. Table 3 gives a description of chosen sources.

2
www.ircam.ma

3
 Freely downloadable from http://www.ircam.ma/amz/index.php?soc=bulle
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Corpus description Tokens number Sentences number

Textbook manual 2 5079 372

Textbook manual 5 2319 179

Textbook manual 6 3773 253

IRCAM web site 4258 185

Inghmisn (IRCAM 

newsletter)

4636 415

Miscellaneous 602 34

Total 20667 1438

Table 3. Corpus description. 

Labeled class Designation Occurrences

          v Verb 3190
          n Noun 4993
          a Quality name/Adjective 503
         ad Adverb 516
          c Conjunction 834
          d Determinant 1076
          s Preposition 2775
        foc Focalizer mechanism 91
          i Interjection 40
          p Pronoun 1496
         pr Particle 1593
          r Residual (foreign, number, 

date, currency, mathematical 
and other)

178

          f Punctuation 3382

Total 20667

Table 4. Part-of-speech occurrences 
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After transliterating to the chosen writing system, the corpora, as well as the 

morpho-syntactic specifications, are encoded using XML. Each token is labeled 

with the attributes and the sub attributes presented in Table1 using the annotating 

tool presented below. 

We were able to tag 20,667 tokens with a total number of 1,438 sentences. Table 3 

summarizes the details of the parts-of-speech occurrences of the chosen corpora. 

4. Annotating the corpus 

The corpora presented in this paper are manually annotated. This manual 

annotation, which was performed by a team of four annotators, consists of affecting 

the different morpho-syntactic features to the tokenized Amazighe texts. 

Technically, manual annotation was done by the AncoraPipe
4
 annotation tool 

which is an Eclipse Plugin. Eclipse is an extendable integrated development 

environment. With this plugin, all features included in Eclipse are made available 

for corpus annotation and developing. AncoraPipe is a corpus annotation tool 

which allows different linguistic levels to be annotated efficiently by (Bertran et al. 

2008), since it uses the same format for all stages. AncoraPipe was used in 

annotating two corpora of 500,000 words each: a Catalan corpus (AnCora-CAT) 

and a Spanish (AnCora-ESP) one, (Civit & Martí 2004). The annotation tool 

interface is organized in different panels where data are shown, buttons and menus 

are available to perform operations on the corpora, such as grouping and splitting. 

To perform annotation many panels are used: corpora directory tree panel which 

allows the user to select a file, sentence list panel shows the sentences of a file, 

sentence tree permitting to the user to see the data of the annotation level together 

with lemmas and words and annotation panel performing the annotation operations 

on the tree and annotate its nodes. 

The interface is fully customizable to allow different tagsets defined by the user. In 

line with this, we have defined a specific tagset to annotate Amazighe corpora. The 

requirements for AnCoraPipe are: Java 1.5 and the Java graphical library SWT. It 

includes SWT library for Windows XP. In other platforms, this library comes with 

the Eclipse package or it can be obtained from eclipse web site directory
5
.

The input documents have an XML format, allowing representing tree structures. 

As XML is a wide spread standard, there are many tools available for its analysis, 

4 http://clic.ub.edu/ancora/

5 http://www.eclipse.org/swt/
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transformation and management. Figure 2 shows the annotation of a sentence 

extracted from a text about a wedding ceremony: 

“ass n tmGra, illa ma issnwan, illa ma yakkan i inbgiwn ad ssirdn”

[English translation: “When the day of the wedding arrives, some people cook; 

some other help the guests get their hands washed”]

<sentence>

<n gen="m" lem="ass" num="s" wd="ass"/>

<s wd="n"/>

<n gen="f" lem="tamGra" num="s" state="construct" wd="tmGra"/>

<f punct="comma" wd=","/>

<v aspect="perfective" gen="m" lem="ili" num="s" person="3" wd="illa"/>

<p postype="relative" wd="ma"/>

<v aspect="imperfective" form="participle" lem="ssnw" wd="issnwan"/>

<f punct="comma" wd=","/>

<v aspect=" perfective" gen="m" lem="ili" num="s" person="3" wd="illa"/>

<p postype="relative" wd="ma"/>

<v aspect="imperfective" form="participle" lem="fk" wd="yakkan"/>

<s wd="i"/>

<n gen="m" lem="anbgi" num="p" state="construct" wd="inbgiwn"/>

<pr postype="aspect" wd="ad"/> 

<v aspect="aorist" gen="m" lem="ssird" num="p" person="3" wd="ssirdn"/> 

Figure 2. An annotation example 

We have used XSLT to generate output files which allow validation of the 

annotated corpora. Annotation speed is between 80 and 120 tokens/hour. 

Randomly chosen texts were revised by three other linguists. On the basis of the 

revised texts inter-annotator agreement is 94.98%.Common remarks were 

generalized to the whole corpora in the second validation by a different annotator. 
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The main aim of this corpus is to learn an automatic POS tagger based on Support 

Vector Machines (SVMs) and Conditional Random Fields (CRFs) because they 

have been proved to give good results for sequence classification (Kudo and 

Matsumoto, 2000, Lafferty et al. 2001). We are using freely available tools like 

Yamcha and CRF++ toolkits
6
. First results are very promising with more than 88% 

of accuracy.

5. Conclusions and future works 

In this paper, after a brief description of the morpho-syntactic features of the 

Amazighe language and corpus encoding, we have addressed the basic principles 

we followed for tagging Amazighe written corpora, containing 20,667 tokens, with 

AnCoraPipe: the tagset used, the transliteration and the annotation tool. We plan to 

make available soon for research purposes the final version of the corpus. 

Appendix A shows the result of applying the tagset to a sample of real Amazighe 

text, which proves that the defined tagset is sufficient in describing Amazighe with 

morpho-syntactic information. 

We are planning to approach base phrase chunking by hand labeling the already 

annotated corpus with morphology information, afterwards to achieve an automatic 

base phrase chunker. 
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