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The aim of this paper is to present and to demonstrate the application of a
computer software system creating and maintaining a dictionary of the Chechen
and German languages.

Currently Chechen language resources can usually only be accessed through the
medium of Russian. This may lead to problems especially for linguists who only
have a restricted knowledge of this language.

During studies on Chechen a lot of material was collected, so the idea arose to
build up a Chechen-German database, including idioms and sayings. In order
to administrate the data, a dictionary software has been developed and imple-
mented. This software is also capable to prepare a printed version of a Chechen-
German (and German-Chechen) dictionary.

In addition to the software described above, the lexicon formalism, developed at
Humboldt-University Berlin within the “Verbmobil” project! is able to generate
all inflected forms (verbs and nouns; including compound forms), drawing the
information from specially designed feature structures and rules. This makes it
relatively easy to prepare a database for all inflected forms which can be accessed
to retrieve information of non-standard forms.

'A project funded by the German Federal Ministry of Education, Science, Research and
Technology (BMBF) on machine translation of spontaneous speech, Grant-No. 01 TV 101 G
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2 States of Information Processing

2.1 Core Database (A)

nlan*onc#/dvolvo/#Verbknlanconan*otnlancnuiipatnlancnuiinat # #herantreten; beginnen#
n*ona#/dwoca/#Ad j#kurz#

nura#/dika/#Adj#gut#liza (qurIa) nuka 1y - Das ist (sehr) gut
noxumn#/nwoyt/i/#Subst#noxunuy H#HoxunuyHHa#HOoXumuoc#Hoxunli#l/2#TschetschenIn#
wla#/c’a/#Subst#uluiinantulennatuluiinc#ulenom#3#Haus#
noxuo#/nwoxt/wo/#>nokhchi#TschetschenIn#
conalt/bvoda/#Subst#2#60nanan#Conannabonano#bonam#5#Finsternis, Dunkelheit#
co#t/swo/#Pron#can#cyunakackcobnatcoxtcontcorra#t #ich#

2.2 Inflection Classifications for Verbs and Nouns (B)

Noun entries supply NOM, GEN, DAT, ERG, NOM-PL. The first of the following
example rule systems (currently 25 noun inflection classes) generates the full

paradigm for nouns of the “chunna” class (e.g. keumapxd “activist”, HOXuUm
“chechen”):

(1) Condition DAT: -uynunat
= Type  chunna

(2) Condition NOM: -C#, NOM PL: -Cur#t, DAT: -Cuat
= Type 1

Verbs are distinguished into derived and base forms. Derived verbs will be in-
flected using different inflection algorithms (examples for the three types are
roun*an “to translate”, mauxd “to make (somebody) drink”, n*6xa “to begin”):

(3) Condition INF: -g*ant
= Type  dan-composed

(4) Condition INF: -o#
= Type  kaus-verb
= Stem  INF - -6

(5) Condition INF: PREFIX 4 C[C] + V + C[C] + a/u#
= Type regular-assimilation
= (Consonants d*, 1
= Ablaut Infinitive: o (a, Vowelharmony)
Present: u (u, Vowelharmony)
Witnessed Past: iira
Perfective Past: 0 + C2-Assimilation + a



2.3 Inflection Bases (C)

All information which cannot be retrieved from rules must be coded into the
inflection bases, e.g.:

The following examples are coded using the lexiconformalism (programming lan-

guage) LeV44:

base ’mlamg®*5a6’ :<< verb_c >>:

deutsch: ’herantreten; anfangen’ & % German translation
phonol: ’duvolvo’ &

konjug: ’kaus-verb’ & % Inflection set
praefix: ’nala’ &

cl: >m*oa’ . % Stem to be used for inflection

base ’moxum’ :<< subst_c >>:
deutsch: ’Tschetschenln’ &
phonol: ’nwoytfi’ &

flex: ’chunna’ & % Inflection group
nom: ’HoxXum’ & % Stem for singular paradigm
nom_pl: ’Hoxuwmii’ &

klasse: (’1° \ ’27) % Class (v/db or j/db)
pl_stamm: ’moxum’ . % Stem for plural paradigm

base ’mla’ :<< subst_c >>:
deutsch: *Haus’ &
phonol: ’ca’ &

flex: ’vsh’ & % Inflection group
nom: ’‘mla’ &
gen: ’uluitnan’ & % Ablaut phenomena must be coded

dat: ’ulemma’ &

erg: ’‘ulmitad’ &

nom_pl: ’mulemom’ &

klasse: (’3°) & % Class (d/d)
sg_stamm: ’‘mlen’ &

pl_stamm: ’mlen’

base ’g*oma’ :<< adj_c >>:
deutsch: ’kurz’ &
phonol: ’d*woca’ &
nom: ’goma’



2.4 Inflection Rules for Verbs, Adjectives, Nouns etc.
(D)

e Adjective Inflection Rules

After being checked, whether the adjective is gender agreeable the full in-
flection suffixes are appended for both, dependent and independent forms:

Firstly, the gender agreement is affigated to the root:
(6) o*+ROOT = 6+R0O0T, B+ROOT, n+ROOT, #+RO0T (s1/10/€)
e.g.

(7) n*oua (“short”) = 6oma, Boua, mona, fomna

(8) m*ancca (“empty, free”) = Gabcca, Babcca, gabcca, abcca

Secondly, the case suffixes are added onto the stem:

9) independent dependent
SG: PL: SG/PL:
NOM: -HUT -Hall
GEN: -UyH -UepaH, -UuiH -qy
ERG: -90b -uapa, -dyIa
DAT: -UyHHa  -9apHa, -4dyIIKa
INSTR: -uybHIA -uabplia, -4UYIIILA
MAT: -uyx -uapax, -4dex
KOMP: -uynx -uapaJ, -ves
ALL: -uybHIa -Yabpra, -4dyIika

e Noun Inflection Rules

The traditional division into four inflection classes unfortunately does not
hold for computerized processing. Even without taking um- and ablaut
phenomena into account 25 different classes are necessary for automatically
inflecting nouns. Generally the dative stem can be taken for the singular
paradigm, the nominative plural for the plural paradigm.



(10)

e Verb Inflection Rules

Type chunna

= SG-stem NOM

= PL-stem NOM PL —oii

= Paradigm MAT-SG: SG-stem + -uyx
KOMP-SG: SG-stem + -uyax
INSTR-SG: SG-stem + -uybHIa
ALL-SG: SG-stem + -uybHra
GEN-PL: Pl-stem 4+ -ofin
DAT-PL: PlL-stem + -omrHAa
ERG-PL: PL-stem + -omra
MAT-PL: PL-stem + -olix
KOMP-PL: PL-stem + -oiia
INSTR-PL: PL-stem + -ommra
ALL-PL: Pl-stem + -omka

As verbs can have more than one slot for gender agreement (cf. g*oxng*an
“to warm up”), the inflection is carried out before replacing ‘n*’, e.g.:

(11)

(12)

Type

= Present

= Witnessed Past
= Perfective Past

regular

consonants + present-vowels
consonants + witn.-past-schema
consonants + perf.-past-schema

= Paradigm Close Past
Remote Past
Repeated Past
Present Participle
Perfect Participle
Masdar
Type kaus-verb
= Paradigm Present stem + an*o
Close Past stem + mit

Perfective Past
Witnessed Past
Remote Past
Future

Present Participle
Perfect Participle
Masdar

Close past + Ha
Close past + pa
Close past + mepa
stem + ax*ep

Witnessed Past — -pa
Perfective Past + -&-
Present 4+ -pa

Present + case-suffixes
Witnessed Past + case-suffixes
Present + case-suffixes

Present + case-suffixes
Witnessed Past + case-suffixes
Present + case-suffixes

Finally the class marker ‘z*’ is replaced by its appropriate forms (cf. Ad-

jective Inflection Rules).



3 Automatically generated results

3.1 Morphological Database (E)

(13) Inflected Form # Wordclass Tense Class (Aspect) # Baseform # German
nlabdnabo # VERB praesens b VAR # nlan*oad # anfangen

nlab6onoc # VERB infinitiv b VAR # nlax®o:10 # anfangen

nlabone # VERB imperativ b VAR # nlan*osad # anfangen

mlafionaiio # VERB praesens j VAR # nlan*oud # anfangen
mlafiond # VERB infinitiv j VAR # alag*5:10 # anfangen

(14) Inflected Form # Wordclass Case Number Class # Baseform # German
nlerax # SUBST materialis sg d # mla # Haus

nlenan # SUBST komparativ sg d # mula # Haus

mlenma # SUBST instrumental sg d # mula # Haus

ulennita # SUBST genitiv pl d # ula # Haus

(15) Inflected Form # Wordclass Case Number Class State # Baseform # German

Hormauepan # ADJ genitiv pl b unabh # g*oma # kurz
Hormaud # ADJ ergativ sg b unabh # g*oma # kurz
bomavabpra # ADJ instrumental pl b unabh # sg*oma # kurz
bornavabpra # ADJ lokativ pl b unabh # n*oma # kurz
bomavapra # ADJ dativ pl b unabh # xg*oma # kurz
bomavex # ADJ materialis pl b unabh # n*oma # kurz
oomavesn # ADJ komparativ pl b unabh # sg*oma # kurz
Gomaumiia # ADJ genitiv pl b unabh # mg*oma # kurz
fomauy # ADJ “nominativ pl b abh # n*oma # kurz
Hormauy # ADJ "nominativ sg b abh # ng*oma # kurz
Homauyx # ADJ materialis sg b unabh # n*oma # kurz
Hormauyn # ADJ komparativ sg b unabh # n*oma # kurz



3.2 Sample page of the printed dictionary (F)

la

nlaxnaxko

nla- /dSa/ Préfic: dort-, dahin-, weg-, (vom
Sprecher).
ala /dYa:/ Adv.: dort, dorthin.
nlag*ama [dSada:laj Verh (Pris. nlagony.,
Prilpf. alaganmnna,

Prilbez. nlamenmpa

tut. nlanasp, Akt zu Ende sein, ster-
ben, weggehen. (russ.:
yitmau.)

nlag*ama /dfadala/ Verb (Prds. nlamo.
Prithez. nlamemupa, Pritpf. nlamenna.
Akt. SG): stehenbleiben; iiberlaufen. (russ.:
ombamn, cmams, nepedams.)

NOHMUIDCH, YMEPETD,

mlan*an /dSadazm/ Verb (Pris. alagorly,
Pritbez. mlameapa, Prdtpf. nlapeana,
Akt. SG): losgehen. ( : nouttmu, udmu.)

nlag*an [dSadan/ Verh (Pris. alamo.
Prithez. alagmpa, Prilpf. nlagmaa, Ful.
alagep, Akl S5G): machen

man*axa [diada:ya/ Verb (Pris. slagosny.,

Prithez. nlanexupa, Pritpf. nlanabxsa,
Akt. PL): sich ausziehen. (russ.: pasdemnes.)

nmlan*axa /dSadaya/ Verb (Prds. nlanobmy.
Pritbez. gflagaxapa. Pritpf. slagaxapna,
Akt. SG): weggehen (vom Sprecher weg).
(russ.: omottmu.)

mlanabp /dYadir/ siehe mlan*ana (zu Ende
sein, sterben, weggehen)

mlag*wiina /dSadi:ca/ Verb ( Pris.
alamyniiny, Priithez. alaguiinmpa,
Prilpf. nlaguitnyma): erzahlen

man*ono /dfadvolio/ Verb (Pris.
alamsnamnto, Prithez.  alamdautipa,
Pritpf. nlanommitaa): herantreten; be-
ginnen, anfangen. (russ.. npucmynums,
navams. )

mlag*onop /dYadvolor) Masdar (KL 3): Un-
ternehmen, Vorhaben

Verd

nlaxxafixxupa.

mlaxxafikxa /dYaqajqa/ (Pris.

alaxxofikxy, Prdtbez.

Pritpf. nlakxafixxuna): beseite rufen. (um

ihm etwas mitzuteilen)

nlaxxaga /dYaqa:tfa/ Verb (Pris. nlaxxouy.
Pritbez. nlaxxeumpa, Prétpf. nlaxxapuna,
Akt. SG): ankommen. (russ.: npudnms,
Joitmu, doezncamn.)

alakxmiica /dYaqi:sa/ Verb (Pris.
nlakxysiicy, Prithez. nlarxuiicupa):
werfen, schleudern. (russ.: 6pocams.)

nlanmen*an /dSanisda:n/  Verb  (Prds.

alamuca*o,  Pritbez.  mlanucg*upa,
Pritpf. alawvca*una): unterbringen, auf-
stellen. (russ.: pazmcemums.)

alapauur /dSarranig/ Pron. (G mlapauys,

D glapauymma, [ pglapaws, [
alapauysana, MAT  glapauyx, K
alapa A alapauybhra, PL
N  nlapamam): jener. (Genitiv PL:
nlapawepan, glapauntin; Ergativ PL:
nlapauapa, aglapauymma; Dativ PL:

alapauapra, glaipauymaa; Instrumental
PL: alipagaspna, glapauymma; Materia-
lis PL: alapauapex, glapaucx; Kompara-
tiv PL: alapaudpen, glapauca; Allativ
PL: mlapauaspra, glapauymsa)

nlaca- [dYasa/ Prifiz: mal. (russ.: pas.)

nlacxwa- [dSasha/ Prifiz: hin/weg. (Bewe-
gung zum /vom Sprecher)

nlacxpakxmiica /dashaqi:sa/ Verb
(Prds. alacxpaxxysiicy, Prtbez.
alacxpaxxmiicupa): gleichmaBig durchein-
ander bringen. (russ.: pasdpacsieams.)

alacxeakbacra [dYashaq'asta/ Verb
(Pri. Prithez.
alacxpaxbasetupa): auseinander gehen.
(in verschiedene Richtungen)

alacxbakbabeTa,

nlaxbaxa /dfahaza/ Verb (Pris. nlaxpomxy.
Priithez. glaxwanmwupa, Prilpf. nlaxbawmna,
Akl SG): nicht beachten (NEG); eine Zeit-
lang sehen. (russ.: nocamompems.)

Verd (Prds.

nlaxsaxmuiipa,

alaxsaxo [dfahazvo/

nlaxsakan®o, Prithez.

4 Some Numbers

Currently the Core Database contains 2,000 entries, including 500 verbs, 600
nouns and 170 adjectives, which are inflected.

The automatically generated Morphological Database contains 95,000 forms, in-
cluding 10,000 nominal, 76000 verbal 7,600 adjectival forms.



The rich morphology, especially the verbal paradigm, is responsible for the huge
number of generated forms, cf. (g*dmxa “to begin, to start”):

Tenses/Moods (7 Forms, with class agreement = 28 Forms)

(16) Imperative n*ona
Present ofyny
Future o*fynyp
Close Past o*ypiiam

Perfective Past  a*obaaa
Witnessed Past a*ybitaupa
Repeated Past  a*yaypa

Participles (Present, 23 Forms, with class agreement = 92 Forms):

(17) Independent Dependent
Singular Plural Singular/Plural

Nominative — g*yaypr a*yaypor ofyny
Genitive aFyayayn afynayuspan, aFyuryuaniin ofynyay
Ergative a*ynyud n*ynyuapa, xfynydayma
Dative nfynyuynna — gfynyuapra, nyaydyiiHa
Instrumental n*yayuybEma a*yayuabpna, nfynyaymma
Materialis ofynyayx o*ynyaex
Comparative a*yayuyi ofynyaen
Allative n*ynyuybara nfynydabpra, ofyirydynka

(Past 23 Forms, with class agreement = 92 Forms):

(18) Independent Dependent
Singular Plural Singular/Plural

Nominative  x*obanapr a*obanapnr n*opana
Genitive pafobaadyn gafobnnauepan, AFobanadunitn n*obamaay
Ergative n*opanaud n*opanavapa, A obiIadylna
Dative n*opanauymna — gfobanavapHa, 4FobJaadyIIHA
Instrumental a*obanauybHma A*obJdavabpla, IObJJavyIITa
Materialis afopanauyx n*obanadex
Comparative ag*obanauyn aFobanages
Allative pafobnnauybira afobJasadabpra, AFobJaradynka

Masdar (16 Forms, with class agreement = 64 Forms):



(19) Singular Plural

Nominative  x*oaap a*onapn
Genitive a*onapan  a*oaapuitn
Ergative n*omapd — x*oaapira
Dative n*omapma ag*oaapimHa
Instrumental ag*oaapma a*doaapmma
Materialis n*omapax ag*oaapex
Comparative ag*dnapan a*oaaped
Allative n*omape  p*oaapimka

This results in 276 Forms, having not yet taken into account gerunds etc.
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