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Résumé. Le projet d’un dictionnaire et un corpus de textes glosés en langue mwan a démarré en 2004. Auparavant,
aucun dictionnaire de cette langue n’avait existé, et seuls quelque textes avaient été publiés. Le systeéme d'écriture utilisé
dans ces publications a ét€ non-systématique car elle n’assurait pas la représentation exacte du contour tonal de mots.
Actuellement le dictionnaire mwan a 2247 entrées, il est également utilisé pour interlinearization automatique de textes
mwan. 48 textes sont glosés a ce moment (38000 mots). Ce corpus est prét a la conversion en corpus numerique en
ligne (a la base de NoSketchEngine software), et publiée en Internet ; ils seront donc disponibles a la communauté
linguistique.

Abstract. The project of making a dictionary and a corpus of interlinearized texts of the Mwan languages started in
2004. Previously there were no dictionary of this language, and only a few text were published. The writing system used
in these publications was controversial as it did not made the accurate fixation of the tonal contour of words. At present
the dictionary of Mwan has 2247 entries, the dictionary is also used for automatic interlinearization of Mwan texts. The
number of the glossed texts is actually 48 (38000 words). These text are ready to be converted into the on-line Corpus
(with the help of the NoSketchEngine software), and be published in the Internet, therefore they will be available to the
linguistic community.

Mots-clés : Corpus Mwan, dictionnaire, Mwan, Mandé Sud

Keywords: Mwan Corpus, dictionary, Mwan, South Mande.
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1 Introduction

Mwan is a small language of the Southern Mande group spoken in the Kongasso subprefecture in central Cote d’Ivoire.
According to Ethnologue-14, there were about 20000 ethnic Mwan (Ethnologue code: moa ISO 639-3). Typologically,
Mwan can be characterized by its complex tonology. There are three level tones and two contour tones. A significant
part of the inflectional morphology is tonal. Derivational morphology is based on compounding. One of the most
interesting, from typological viewpoint, features of the language is a great number of pronominal series marked for
polarity, focus and grammatical relations. The first serious work on Mwan was the article of M. Bolli and E. Flick that
presentes a description of the Mwan phonology (Bolli, Flick, 1978). Later the work on Mwan was carried out by
C. Fleming (Fleming, 1995) and A. Yegbé (Yegbé, 2002).

Mwan was never an officially written language, it was never used in mass media. Only three books were ever published
in Mwan; a Syllabaire (Zogbé Dje 1998), a book of folk tales containing 20 texts (Gogbé 2001) and a recently
accomplished translation of the New Testament (Bible 2006). My work on the Mwan language was carried out in the
frames of the project of creating dictionaries, grammars and text corpora for the South Mande languages
(Perekhvalskaya, 2004, 2007, 2008, 2011, 2013). In this presentation I will limit to the dictionary and the Mwan text
corpus. I used the Toolbox software, and I will discuss the problems which I faced in the course of my work.

2 Writing system

Computer orientated linguistic work needs a consistent and single-valued writing system. It can probably be achieved
only in the case when the writing system of a language is strictly codified as, for instance, the French or English
orthography or if it is used only for linguistic purposes by one linguists.

Languages with a resent writing tradition as a rule suffer from:
- the lack of coordination between those who write; in extreme cases every one may use his/her own system of writing;

- the lack of consistency: one and the same word may be written down differently in the limits of the same text,
sometimes on the same page;

- over-distinction or under-distinction of segmental or suprasegmental relevant units;
- dialect or idiolect variation.
It is necessary to elaborate an appropriate writing system which would be basic for the automatic text processing.

This system must be consistent and, probably (but not obligatory), based on the existing orthography sometimes with
some modification.

The conversion of the existing texts into texts suitable for automatic processing may be automatic only if the correlation
between their writing systems is consistent, otherwise it has to be done manually.

In my Mwan corpus, I use the writing system that was created on the basis of the existing alphabet based on the Latin
script proposed by Margrit Bolli and Eva Flick in 2000 in the frames of the SIL International activities. The main defect
of the Bolli and Flick’s representation of the Mwan sound system is the tone marking. They denoted tones with
punctuation marks (apostrophe, hyphen, equal sign). For one vowel words High tone was marked by the apostrophe,
Low tone by the hyphen, Middle tone by the absence of a sign, the equal sign marked the modulated tone: e.g. ‘fe /fé/
‘house’; ye /y&/ ‘to see’; -yi /yi/ ‘water’. For two-vowel words, if the two vowels bear the same tone, only the tone of the
first vowel was marked: ‘peni /péni/ ‘sting’; bie /bie/ ‘elephant’; -vako /vakd/ ‘sugar cane’. If the first vowel bears Low
tone, and the second is “higher” (High or Middle), the end of the word is labeled with the apostrophe: -gbaan’ /gbaa/
‘dog’; -soo’ /s06/ ‘horse’. If the tone of the first vowel is High, and the tone of second vowel is “lower” (Low or
Middle), the end of the word is marked by the hyphen: ‘pubo- /ptibd/ ‘to greet’; ‘kpata- /kpéata/ ‘rack’. The Middle tone
on the first vowel is not marked, the High tone of the second vowel is denoted with the apostrophe, the Low tone of the
second vowel being denoted with the hyphen: kone’ /kdng/ ‘bug’; nina- /ning/ ‘to return’. For three-vowel and more
complex words only the tone of the initial vowel is denoted: -amasroyi /amasrdyi/ ‘because’; laanima /laanima/
‘upwards’; ‘gkena [fkena] ‘good morning’.

This system of tone marking makes it impossible to record accurately the tone contour of the word and therefore can not
be used for the language documentation. In my project the tones are consistently marked: the Low tone is indicated by
“gravis”, the High tone by the sign “acute accent”, the Middle tone is denoted by the macron, the sign “circumflex” is
used for rare cases when the modulated HL (vv) tone is beard by a short vowel. Nasalized syllables are marked by the
tilde under the vowel: bié [bi€] ‘elephant’, gbad /gbad/ ‘dog’, koné¢ /kdng/ ‘bug’, piib3 /pibd/ ‘to greet’.
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3 Dictionary

The dictionary for the automatic language processing may be just auxiliary, containing only necessary fields : lemma,
alternative variants, tags and glosses. However, it must contain not only lexemes of the language but also bound
morphemes with all their free or context depending variants.

In the frames of my project, the Mwan dictionary created on the basis of the Toolbox software is at the same time a full
dictionary of the language and the auxiliary dictionary for interlinearization. It contains fields of a full Mwan-French-
English-Russian dictionary and also fields for glosses (in three languages). An export made from the Toolbox
(Dictionnaire mwan-frangais) is available on line http://mandelang.kunstkamera.ru/files/mandelang/introd_mwan.pdf;
http://mandelang. kunstkamera.ru/files/mandelang/mwan_dic.pdf

] (ol ol | T A8 fpower ]

Ve |yoklemi

‘eor | yoklemi

e | (AG, MY)

\of | <fetish+make|+ agent>
s |n

psr | ey

‘key | human

\dff | 3HAXADE,

\dff | TAXATBITHK,

dir | BemyH

‘ethr | [V3HAEM NpUYUHY 3006 1 ) aem, Kaxkoe

HE0OX0OUMO, YIMO6s! UTEUUINLCA]

df | guérisseur m,

ot | charlatan m

emf | (AfF),

dff | savant m

vethf | [I'homme qui connait la raison d'une maladie et quel sacrifice il faut faire pour se rétablir]
dfe | medicine man,

\dfe | healer,

'dfe | fortune teller

‘ethe | [person who can guess the reason of illness and can tell what sacrifice must be done
to recover]

\syn | masdami

\synor | maodomi

Tor | 3Haxapb
g charlatan
healer

ot | ZApr2olt

FIGURE 1 : Page of the Mwan-French-English-Russian Dictionary

At present, the Mwan dictionary contains 2247 entries : words and bound morphemes. The lemma (the field \le) is given
in scientific orthography; the field \leor copies the lemma in practical writing. No transcription is given as the scientific
notation makes it possible to establish unambiguously the phonemic structure of the word. Verbs are given as roots in
the field \le, which is used for interlinearization and in nominalized from (with the suffix -le) in the field \leor which is
intended for the native speakers of Mwan.

The dictionary contains also bound morphemes (inflectional or derivational), which are needed for the morphological
analyzer. The field \a contains all variants, segmental and tonal, free and contextual. When the variant form is an
indissoluble unit, it is unscrambled in the field u\. Example : there is a tonal morpheme in Mwan. The Middle tone
marks the Habitual aspect in verb. So the dictionary contains the morpheme coded as -= and glossed HAB. Habitual
verbs forms are unscrambled (the field \u) as having the morpEmif (see Figulr_e 2.)

e wi

\src (MY

\pf = *break (to)-2 =
\ps v

\psr T

‘mrph | Mob

misv 1)

i vi

wir nz

\ms 1

o paz0HEaTh
\smr | (Ha KVeKu)
diff | casser]

\dfe | break

sme | (in pieces)

FIGURE 2 : Presentation of a tonal morpheme

Every entry contains all the grammatical information concerning the corresponding lexeme or morpheme : 1) word class
(\ps); 2) morphonological, free or dialect variants (\a); 3) information on the inflectional type (\mrph); 4) irregular forms
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(\gre); 5) stylistic usage (\use). The idiomatic usages are given inside the corresponding entry. Many entries are provided
with illustrative examples. For polysemous words definitions, explanations, examples and idiomatic expressions are
given for each value.

3 Interlinearization

The interlinearization of texts is made in the frames of the Toolbox software. The line \mb is produced automatically by
the morphological analyzer with the help of the morphemic dictionary. Each morpheme is glossed (in three languages).
If there are two or more possibilities of the morpheme analysis, the homonymy is removed manually (see the box in Fig.
3)

it He burned his ear with an iron.
wif |1l se brile Ioreille avec le fer & repasser.

Ambiguity Selection

\ftr OH npmxer cebe yXO yTHOTOM.

wef | Joke IT1.002 * yaa{RETR} {RETR{RETR} {cop}

Wwe | Meg do  yaa yaa s3 mil g35d5zi * yaa{roast} {rotir} {xapurs} {v}

\mb | meg do  yaa yaa 53 mi g3ds -zl yaa{ COPPREHCOP PREMCOPRPRE] (v}

\ge |person a COP.PRF 3SG.POSS cloth PL iron  -PROG * ya{give birth} {accoucher} {posnars} {v} -a{PRF} (PRF} {PRF} {mrph}

\gf | personne un COP.PRF 3SG.POSS pagne PL repasser -PROG
\gr genosek Hekuit COP.PRF 3SG.POSS trane PL mmamute -PROG
\ps n det v pron n det v -mrph

t One man was ironing his cloths.
W | Un monsieur était en train de repasser les habits. Lk il M| e oLl
ir | OOMH 9eNOBeK ITAIMI CEO ONEKIY. .
‘ref Joke I1.003

w B vm selilss kpsdle yai 3 dip  wbili ¢ @
‘mb | 6£E  yaa selilgg kpaa e yaa a dif tabalf € ta
\ge |then 3SG.POSS mobile dispose -GER COP.PRF 3SG.NSBJ near table ART on
\gf |puis 3SG.POSS portable déposer -GER COP.PRF 35G.NSBJ a.coté table ART sur

\gr Toroa 3SG.POSS MOGHIRHHK cHHMAaThk -GER COP.PRF 3SG.NSBIJ panoMm cron ART Ha
\ps conj  pron v v -mrph v pron postp  n det  pstp

it His mobile phone was put near on the table
FIGURE 3 : P

In some cases the word frequency is taken into account. Homonyms of frequent lexemes or morphemes which are much
rarer, are derived from the morphemic search. They are listed under the field \Ix. If necessary, they are moved back to
the field \le (manually).

So, the dictionary, in fact, contains a part which is NOT used for interlinearization (Passive words). However, it is
possible to move them to the Active part when necessary.

Examples of these “removed” homonyms: d55 ‘winged termite’, homonym for d55 ‘that’ (marker of indirect speech);

PN Y PN Y JNEN—Y

yaa ‘prickly yam’, homonym for yaa ‘was, were (Perfective of the copula 0), yaa ‘to roast, to grill’.

Another example is taken from my Udihe Corpus project'. The dictionary of this language contains three homonyms: ‘ai
‘ai ‘elder brother’, ‘vodka, strong spirit’ and ‘ai ‘buttocks’. As the majority of the available Udihe texts are folk tales, so
‘elder brother’ is a very frequent lexeme, ‘vodka’ is much less frequent, and ‘buttocks’ is extremely rare. Therefore, the

last two units are placed to the Passive part of the dictionary.

Sometimes such homonymy of unequal value can be solved by taking in consideration the context. E.g. in Udihe Corpus
there two homonym morphemes: -ni ‘marker of the 3 Sg’ and -ni ‘a rare variant the Dative case marker’. The variant of
the Dative marker appears only in postpositions and only before the markers of person/number (postpositions are a
specific class of nouns). I put the sequences like -nini as a separate entry in the dictionary without a gloss but with the
field u\ which “explains” the form as -du ‘DAT’ and -ni ‘3SG’ (Fig. 4).

E;q| | |@| ¢_|_>||<-|->||J MY, (0o filter]

L -nini
\u -du -ni
\src
\ps

\dfe
\dfr

\gr

FIGURE 4 : P

! I am also engaged into the corpus project of Udihe which is not an African language. However, the experience obtained

while making the corpus of a small mainly unwritten language may also be useful for preparing corpora of an African language.
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Words belonging to different word classes (which have different tags in the field \ps) are given as different entries, even
if the etymological link between them is obvious, e.g. : Mwan k25 ‘hand’ (noun) and k35 ‘with’, ‘at’, ‘in the hands of’
(postposition); Udihe: tuazo ‘winter house’, fua3za ‘to spend the winter, to hibernate’.

Glosses. From the semantic point of view glosses do not provide the true translation, as they are conventional. One and
the same gloss is ascribed to all the values of a polysemous word, including, for instance, valence changing p-labile
verbs; e.g. Mwan: the verb wla has the following meanings: 1) ‘to arrive’, ‘to come in’; 2) to enter (school), to join
(organization); to convert oneself (to religion); 3) ‘to make come’, ‘to make enter’; 4) to put on (of hats). The unique
gloss is enter. The noun wi denotes: 1) animal (general word); 2) meat; the gloss is meat. Obviously, a gloss may be
more or less opportune in different contexts.

In Udihe, the word mafa has the following main meanings: 1) old man; 2) husband; 3) bear. All the three words are
extremely frequent in folk tales and sometimes appear in the same text, like “The bear said to the girl: I have found you
a husband”. It would be really misleading to use the same gloss for all the three meanings which seem nevertheless the
values of the same word (at least etymologically). They can be given as separate entries in the dictionary. It would
multiply variants in the ambiguity selection box. It is possible to ascribe more than one gloss to the same entry
(Figure 5)

| @ Udihe_Dicttt == "
4 \x |mafa
T \ps 4]

‘\ms |1

\dfe |old man
\dfe |husband
\dfr | cTApHK

\dfr | MyHE
|| \smr
‘\ms |2
4 |\dfe |bear
\dfr |
%e |old.man|
;<\ge bear

husband

Y mn

FIGURE 5 : Doubling (trebling) of a gloss

In this case the Ambiguity selection box will give only one possibility: mafa, which will significantly reduce the number
variants; the selection between meanings will be maid in the next step.

The free translation is also given in three languages.

4 Corpus of the glossified texts

4.1.  Composition of the Corpus

At present, the number of interlinearized Mwan texts is 48, the total number of words is about 38000. The texts belong
to the following genres :

- oral transcribed texts :
- folk tales;
- tales (including tales of witchcraft);
- oral history;
- dialogues;
- texts taken from published sources:
- folk tales;
- tales (including funny stories);

- proverbs;
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- translations from French.

Oral texts, especially dialogues, contain a large amount of incomplete sentences, hesitation pauses, discursive markers
and loans from other languages, mainly, from French and Jula. All these elements have to be present in the dictionary
(or in a supplementary dictionary) otherwise the automatic processing would be impossible.

Oral texts present the following problems:

- unfinished or illegibly pronounced words;

- discursive markers and expletive words;

- words from other languages, especially when recording dialogues with code-switching.
Written texts, as a rule, use the inconsistent orthography:

- compositions of two or more roots may be written as one solid word and as two or three words in the frames of one and
the same text;

- suffixes are written together with the root or separately;
- imprecise tone marking.
Both types of texts contain a lot of non generally known toponyms and anthroponyms.

As Toolbox makes it possible to use more than one dictionary for interlinearization, all anomalous segmental units may
be grouped in a Supplementary dictionary. It is possible to make several supplementary dictionaries: for anthroponyms,
for non adopted words of the dominant language, for some sort of rubbish (incomplete words, pauses of hesitation etc).

As for the inconsistency in written texts, the original version should be presented in a separate field (\txor) which is not
used in automatic processing. The field \tx has to be filled with the uniformly written words.

4.2.  Corpus search

The interlinearised, annotated and translated text can be easily transferred into an Internet accessible interface with the
possibility of searching (for instance, using the NoSketchEngine software platform).

At present it was done for the Udihe project. As an illustration I present two concordances for the discussed above word
mafa ‘bear, husband, old man’ 1) as a single word mafa (Figure 6) and 2) mafa-ni with the marker of 3sG(Figure 6):

nauxe mafalaha biixiu waamuhini . Deneje . Mafani ulinkini . Joxowe , zaktawa xebusini Goc
Shneider_Anuj20.338 et — :
husband-35G
Dogbo nuhagiheti . Timadula teegiheti . Mafani isgisi-ni sulaima mam'asani jemi alagdiea

Shneider_Anuj20.357
reiderand husband-35G

zeuwe zeptei o-si , sama ali-da ehi emegi . Mafani budehi-jaza , mam'asani inigi bihi-jaza
Shneider_Anuj9.063 prerosh, g 1z i
old.man-356
bihi mam'asani mafanami b'a-giini , tef  mafani mam'asanami bunige buadini b'a-giini
Shneider_Anuj9.063 s . oini|
old.man-35G
, meisiheni , tagdahani manga bejedini . Mafani amazanaz b'onihani , mam'asai tuxd doolor

Baskakova III.07.042 husband-35G

Azipama sitewe-tene amini dielani ambugiheni . Mafani meisiheni , esini nua . Dogbo dulankini

Baskakova IIl. 14.044 husband-35G

FIGURE 6 : Results of the search for mafa-ni
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xauntasi-ga- “ ogbd xoktoni bise-jeu mafa  xoktoni bise-jeu ? * Anci , gunke , j'eu
Shneider_Anuj14.072 ® g Jeu ] » gunke , j

Baskakova I11.03.001 bagdiheti , bimie , bimie omo amba , omao  mafa emeheni . Zuu aziga bihileni emeheni .

Baskakova 1L03.011 Digalahani amba digahani . Nepuni neehani  mafa digalahani mene moxoz . Mafa digahani

bear
Baskakova III.02.012 neehani mafe  digalahani mene moxod . Mafa  digahani . Zuu aziga mafalahani . Exini-tene
bear
Baskakova [11.02.050 b'ahanzifei peniet amintigifei . Omo :neafa . omo amba sitetigi digankini : - Jele
ar

Baskakova IIL.03.054 jigiheti . Zugdifei bisiti . Omo amba , omo  mafa bisiti amiti . Mafa mene buatigi nenieni

bisiti . Omo amba , omo mafe  bisiti amiti . Mafa mene buatigi nenieni . Amba mene buatigi

Baskakova [I.03.055
skakova bear

FIGURE 7 : Results of the search for mafa

The obtained results show that these words are not complete homonyms: mafa ‘bear’ does not attach the personal
marker; mafa ‘husband, old man’ is always used with the personal marker > mafa-ni which is logical, as mafa-ni
‘husband’ is a kinship term.

This small demonstration shows great possibilities of language corpora for linguistic research. In theory, any Udihe noun
can attach the 3 Sg suffix, so the distinction between these two words was not clear. The research based on the massive
data showed that the words mafa ‘bear’ and mafa-ni ‘old man’, ‘husband’ differ by their grammatical behaviour, thus,
they probably should be regarded not as different meanings of the same word but as different words.

Conclusion

The demonstrated above algorithm of creating language coropora may be represented as follows:
transcription of an oral text digitizing of a printed text

I

unifirm written representation
I

creating a Toolbox project

I

interlinearisation with Toolbox
I

concerting the interlinearized texts into a linguistic corpus using the NoSketchEngine software platform.

This is a rather strait and relatively easy way to create a coprus of a rarer used language.
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