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2 States of Information Processing2.1 Core Database (A)d�ad*�ol�o#/dYolYo/#Verb#d�ad�olad*o#d�ad�oli�ra#d�ad�oli�na# # #herantreten; beginnen#d*oca#/dwoca/#Adj#kurz#dika#/dika/#Adj#gut#Iza (q�og�a) dika du - Das ist (sehr) gutnohqi#/nwo[tMi/#Subst#nohqiqun#nohqiqunna#nohqiq�o#nohqi�#1/2#TschetschenIn#c�a#/c'a/#Subst#c�i�nan#c�enna#c�i�n�o#c��enox#3#Haus#nohqo#/nwo[tMwo/#>nokhchi#TschetschenIn#b�oda#/bYoda/#Subst#2#b�odanan#b�odanna#b�odan�o#b�odax#5#Finsternis, Dunkelheit#so#/swo/#Pron#san#s�una#as#so~ca#soh#sol#so~ga# #ich#2.2 Inection Classi�cations for Verbs and Nouns (B)Noun entries supply NOM, GEN, DAT, ERG, NOM-PL. The �rst of the followingexample rule systems (currently 25 noun inection classes) generates the fullparadigm for nouns of the \chunna" class (e.g. keqdarh�o \activist", nohqi\chechen"):(1) Condition DAT: -qunna#) Type chunna(2) Condition NOM: -C#, NOM PL: -Cx#, DAT: -Cna#) Type 1Verbs are distinguished into derived and base forms. Derived verbs will be in-ected using di�erent inection algorithms (examples for the three types aregoqd*an \to translate", mal�o \to make (somebody) drink", d*�ola \to begin"):(3) Condition INF: -d*an#) Type dan-composed(4) Condition INF: -�o#) Type kaus-verb) Stem INF { -�o(5) Condition INF: PREFIX + C[C] + V + C[C] + a/u#) Type regular-assimilation) Consonants d*, l) Ablaut In�nitive: �o (a, Vowelharmony)Present: u (u, Vowelharmony)Witnessed Past: �u iraPerfective Past: �o + C2-Assimilation + a3



2.3 Inection Bases (C)All information which cannot be retrieved from rules must be coded into theinection bases, e.g.:The following examples are coded using the lexiconformalism (programming lan-guage) LEX44:base 'd�ad*�ol�o' :<< verb_c >>:deutsch: 'herantreten; anfangen' & % German translationphonol: 'dYolYo' &konjug: 'kaus-verb' & % Inection setpraefix: 'd�a' &c1: 'd*�ol' . % Stem to be used for inectionbase 'nohqi' :<< subst_c >>:deutsch: 'TschetschenIn' &phonol: 'nwo[tMi' &flex: 'chunna' & % Inection groupnom: 'nohqi' & % Stem for singular paradigmnom_pl: 'nohqi�' &klasse: ('1' \ '2') % Class (v/db or j/db)pl_stamm: 'nohqi' . % Stem for plural paradigmbase 'c�a' :<< subst_c >>:deutsch: 'Haus' &phonol: 'c.a' &flex: 'vsh' & % Inection groupnom: 'c�a' &gen: 'c�i�nan' & % Ablaut phenomena must be codeddat: 'c�enna' &erg: 'c�i�n�o' &nom_pl: 'c��enox' &klasse: ('3') & % Class (d/d)sg_stamm: 'c�en' &pl_stamm: 'c��en' .base 'd*oca' :<< adj_c >>:deutsch: 'kurz' &phonol: 'd*woca' &nom: 'doca' . 4



2.4 Inection Rules for Verbs, Adjectives, Nouns etc.(D)� Adjective Inection RulesAfter being checked, whether the adjective is gender agreeable the full in-ection su�xes are appended for both, dependent and independent forms:Firstly, the gender agreement is a�gated to the root:(6) d*+ROOT) b+ROOT, v+ROOT, d+ROOT, �+ROOT (�/�/e)e.g.: (7) d*oca (\short") ) boca, voca, doca, �oca(8) d*a~ssa (\empty, free")) ba~ssa, va~ssa, da~ssa, �~ssaSecondly, the case su�xes are added onto the stem:(9) independent dependentSG: PL: SG/PL:NOM: -nig -naxGEN: -qun -q�eran, -qi�n -quERG: -q�o -q�ara, -quxaDAT: -qunna -qarna, -quxkaINSTR: -qu~nca -qa~rca, -quxcaMAT: -quh -q�arah, -qehKOMP: -qul -q�aral, -qelALL: -qu~nga -qa~rga, -quxka� Noun Inection RulesThe traditional division into four inection classes unfortunately does nothold for computerized processing. Even without taking um- and ablautphenomena into account 25 di�erent classes are necessary for automaticallyinecting nouns. Generally the dative stem can be taken for the singularparadigm, the nominative plural for the plural paradigm.
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(10) Type chunna) SG-stem NOM) PL-stem NOM PL {o�) Paradigm MAT-SG: SG-stem + -quhKOMP-SG: SG-stem + -qulINSTR-SG: SG-stem + -qu~ncaALL-SG: SG-stem + -qu~ngaGEN-PL: PL-stem + -o�nDAT-PL: PL-stem + -oxnaERG-PL: PL-stem + -�oxaMAT-PL: PL-stem + -o�hKOMP-PL: PL-stem + -o�lINSTR-PL: PL-stem + -oxcaALL-PL: PL-stem + -oxka: : :� Verb Inection RulesAs verbs can have more than one slot for gender agreement (cf. d*ohd*an\to warm up"), the inection is carried out before replacing `d*', e.g.:(11) Type regular) Present consonants + present-vowels) Witnessed Past consonants + witn.-past-schema) Perfective Past consonants + perf.-past-schema) Paradigm Close Past Witnessed Past { -raRemote Past Perfective Past + -�e-Repeated Past Present + -ra: : :Present Participle Present + case-suffixesPerfect Participle Witnessed Past + case-suffixesMasdar Present + case-suffixes(12) Type kaus-verb) Paradigm Present stem + ad*oClose Past stem + i�Perfective Past Close past + naWitnessed Past Close past + raRemote Past Close past + n�eraFuture stem + ad*er: : :Present Participle Present + case-suffixesPerfect Participle Witnessed Past + case-suffixesMasdar Present + case-suffixesFinally the class marker `d*' is replaced by its appropriate forms (cf. Ad-jective Inection Rules). 6



3 Automatically generated results3.1 Morphological Database (E)(13) Inected Form # Wordclass Tense Class (Aspect) # Baseform # Germand�ab�olabo # VERB praesens b VAR # d�ad*�ol�o # anfangend�ab�ol�o # VERB infinitiv b VAR # d�ad*�ol�o # anfangend�ab�ol�e # VERB imperativ b VAR # d�ad*�ol�o # anfangen: : :d�a��ola�o # VERB praesens j VAR # d�ad*�ol�o # anfangend�a��ol�o # VERB infinitiv j VAR # d�ad*�ol�o # anfangen: : :(14) Inected Form # Wordclass Case Number Class # Baseform # Germanc�enah # SUBST materialis sg d # c�a # Hausc�enal # SUBST komparativ sg d # c�a # Hausc�enca # SUBST instrumental sg d # c�a # Hausc��eni�n # SUBST genitiv pl d # c�a # Haus: : :(15) Inected Form # Wordclass Case Number Class State # Baseform # Germanbocaq�eran # ADJ genitiv pl b unabh # d*oca # kurzbocaq�o # ADJ ergativ sg b unabh # d*oca # kurzbocaqa~rca # ADJ instrumental pl b unabh # d*oca # kurzbocaqa~rga # ADJ lokativ pl b unabh # d*oca # kurzbocaqarna # ADJ dativ pl b unabh # d*oca # kurzbocaqeh # ADJ materialis pl b unabh # d*oca # kurzbocaqel # ADJ komparativ pl b unabh # d*oca # kurzbocaqi�n # ADJ genitiv pl b unabh # d*oca # kurzbocaqu # ADJ ^nominativ pl b abh # d*oca # kurzbocaqu # ADJ ^nominativ sg b abh # d*oca # kurzbocaquh # ADJ materialis sg b unabh # d*oca # kurzbocaqul # ADJ komparativ sg b unabh # d*oca # kurz: : :
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3.2 Sample page of the printed dictionary (F)
d��a d�ah~a��od�a- /dca/ Pr�a�x : dort-, dahin-, weg-, (vomSprecher).d��a /dca:/ Adv.: dort, dorthin.d�ad*�ala /dcada:la/ Verb (Pr�as. d�ad�olu,Pr�atbez. d�ad�elira, Pr�atpf. d�ada~lla,Fut. d�ada~r, Akt. SG): zu Ende sein, ster-ben, weggehen. (russ.: konqit~s�, umeret~,u�ti.)d�ad*ala /dcadala/ Verb (Pr�as. d�alo,Pr�atbez. d�adelira, Pr�atpf. d�adella,Akt. SG): stehenbleiben; �uberlaufen. (russ.:otbat~, stat~, peredat~.)d�ad*�an /dcada:n/ Verb (Pr�as. d�ad�og�u,Pr�atbez. d�adeara, Pr�atpf. d�adeana,Akt. SG): losgehen. (russ.: poi�ti, idti.)d�ad*an /dcadan/ Verb (Pr�as. d�ado,Pr�atbez. d�adira, Pr�atpf. d�adina, Fut.d�ader, Akt. SG): machen.d�ad*�aha /dcada:[a/ Verb (Pr�as. d�ad�o~du,Pr�atbez. d�ad�ehira, Pr�atpf. d�ada~hna,Akt. PL): sich ausziehen. (russ.: razdet~s�.)d�ad*aha /dcada[a/ Verb (Pr�as. d�ad�o~du,Pr�atbez. d�adahara, Pr�atpf. d�adaharna,Akt. SG): weggehen (vom Sprecher weg).(russ.: oto�ti.)d�ada~r /dcad�ar/ siehe d�ad*�ala (zu Endesein, sterben, weggehen)d�ad*i�ca /dcadi:ca/ Verb (Pr�as.d�adu~�cu, Pr�atbez. d�adi�cira,Pr�atpf. d�adi�cina): erz�ahlen.d�ad*�ol�o /dcadYolYo/ Verb (Pr�as.d�ad�olad*o, Pr�atbez. d�ad�oli�ra,Pr�atpf. d�ad�oli�na): herantreten; be-ginnen, anfangen. (russ.: pristupit~,naqat~.)d�ad*�olor /dcadYolor/ Masdar (Kl. 3 ): Un-ternehmen, Vorhaben.d�akha�kha /dcaqajqa/ Verb (Pr�as.d�akho�khu, Pr�atbez. d�akha�khira,Pr�atpf. d�akha�khina): beseite rufen. (um

ihm etwas mitzuteilen)d�akh�aqa /dcaqa:tMa/ Verb (Pr�as. d�akh�oqu,Pr�atbez. d�akh�eqira, Pr�atpf. d�akha~qna,Akt. SG): ankommen. (russ.: pribyt~,do�ti, doez�at~.)d�akhi�sa /dcaqi:sa/ Verb (Pr�as.d�akhu~�su, Pr�atbez. d�akhi�sira):werfen, schleudern. (russ.: brosat~.)d�anisd*�an /dcanisda:n/ Verb (Pr�as.d�anisd*o, Pr�atbez. d�anisd*ira,Pr�atpf. d�anisd*ina): unterbringen, auf-stellen. (russ.: razmestit~.)d��aranig /dca:ranig/ Pron. (G d��araqun,D d��araqunna, E d��araq�o, Id��araqu~nca, MAT d��araquh, Kd��araqul, A d��araqu~nga, PLN d��aranax): jener. (Genitiv PL:d��araq�eran, d�araqi�n; Ergativ PL:d��araq�ara, d��araquxna; Dativ PL:d��araqarna, d��araquxna; InstrumentalPL: d��araqa~rca, d��araquxca; Materia-lis PL: d��araq�areh, d��araqeh; Kompara-tiv PL: d��araq�arel, d��araqel; AllativPL: d��araqa~rga, d��araquxka)d�asa- /dcasa/ Pr�a�x : mal. (russ.: raz.)d�ash~a- /dcas#a/ Pr�a�x : hin/weg. (Bewe-gung zum/vom Sprecher)d�ash~akhi�sa /dcas#aqi:sa/ Verb(Pr�as. d�ash~akhu~�su, Pr�atbez.d�ash~akhi�sira): gleichm�a�ig durchein-ander bringen. (russ.: razbrasyvat~.)d�ash~ak�asta /dcas#aqhasta/ Verb(Pr�as. d�ash~ak�a~sta, Pr�atbez.d�ash~ak�a~stira): auseinander gehen.(in verschiedene Richtungen)d�ah~a�a /dca#a`a/ Verb (Pr�as. d�ah~o�u,Pr�atbez. d�ah~a~�ira, Pr�atpf. d�ah~a~�na,Akt. SG): nicht beachten (NEG); eine Zeit-lang sehen. (russ.: posmotret~.)d�ah~a��o /dca#a`Yo/ Verb (Pr�as.d�ah~a�ad*o, Pr�atbez. d�ah~a�i�ra,214 Some NumbersCurrently the Core Database contains 2,000 entries, including 500 verbs, 600nouns and 170 adjectives, which are inected.The automatically generated Morphological Database contains 95,000 forms, in-cluding 10,000 nominal, 76000 verbal 7,600 adjectival forms.8



The rich morphology, especially the verbal paradigm, is responsible for the hugenumber of generated forms, cf. (d*�ola \to begin, to start"):Tenses/Moods (7 Forms, with class agreement) 28 Forms)(16) Imperative d*�olaPresent d*uluFuture d*ulurClose Past d*u~�liPerfective Past d*o~llaWitnessed Past d*u~�liraRepeated Past d*ulura: : :Participles (Present, 23 Forms, with class agreement) 92 Forms):(17) Independent DependentSingular Plural Singular/PluralNominative d*ulurg d*ulurx d*uluGenitive d*uluqun d*uluq�eran, d*uluqi�n d*uluquErgative d*uluq�o d*uluq�ara, d*uluquxaDative d*uluqunna d*uluqarna, d*uluquxnaInstrumental d*uluqu~nca d*uluqa~rca, d*uluquxcaMaterialis d*uluquh d*uluqehComparative d*uluqul d*uluqelAllative d*uluqu~nga d*uluqa~rga, d*uluquxka: : :(Past 23 Forms, with class agreement) 92 Forms):(18) Independent DependentSingular Plural Singular/PluralNominative d*o~llarg d*o~llarx d*o~llaGenitive d*o~llaqun d*o~llaq�eran, d*o~llaqi�n d*o~llaquErgative d*o~llaq�o d*o~llaq�ara, d*o~llaquxaDative d*o~llaqunna d*o~llaqarna, d*o~llaquxnaInstrumental d*o~llaqu~nca d*o~llaqa~rca, d*o~llaquxcaMaterialis d*o~llaquh d*o~llaqehComparative d*o~llaqul d*o~llaqelAllative d*o~llaqu~nga d*o~llaqa~rga, d*o~llaquxka: : :Masdar (16 Forms, with class agreement) 64 Forms):9



(19) Singular PluralNominative d*�olar d*�olarxGenitive d*�olaran d*�olari�nErgative d*�olar�o d*�olarxaDative d*�olarna d*�olarxnaInstrumental d*�olarca d*�olarxcaMaterialis d*�olarah d*�olarehComparative d*�olaral d*�olarelAllative d*�olar�e d*�olarxka: : :This results in 276 Forms, having not yet taken into account gerunds etc.ReferencesBeerle, Werner: A contribution to the Morphology of the Simple Verb in Chechen.In: Thordarson, F. (Hrsg.): Studia Caucasologica I: Proceedings of the ThirdCaucasian Colloquium, Oslo, July 1986. Norwegian University Press: Oslo 1988.Gebhardi, Gunter; Heinecke, Johannes: Lexikonformalismus LEX44. VerbmobilTechnisches Dokument 19. Humboldt-Universit�at zu Berlin 1995 .Nichols, Johanna: Chechen. In: Smeets, Rieks (Hrsg.): The Indigenious Languagesof the Caucasus, Vol 4: The North East Caucasian Languages II. Caravan Books:Delmar 1994.Arsahanov, Israpil: H�incalera Nohqi�n Mott. Leksikologi, Fonetika,Morfologi. Nohq-G�alg�a�n Kni�ni Izdatel~stvo: Grozny� 1965.Dexeriev, �nus D.: Qeqenski� �zyk. In: Vinogradov, V.V.et al. (eds): �zykiNaradov SSSR, Tom 4: Iberi�sko-Kavkazskie �zyki. Akademi� Nauk:Moskva 1967.Karasaev, A. T., Maciev, Ahmat Gehaeviq: Russko-Qeqenski� Slovar~. Rus-ski� �zyk: Moskva 1978.Maciev, Ahmat Gehaeviq: Qeqensko-Russki� Slovar~. Gosudarstvennoe Iz-datel~stvo Inostrannyh i Nacional~nyh Slovare�: Moskva 1961.Maciev, Ahmat Gehaeviq: Oqerki Leksikologii Sovremennego Qeqenskogo�zyka. Grozny� 1973.Maciev, Ahmat Gehaeviq; Ozdoev, I.A.: Russko-Qeqensko-Inguxski� Slo-var~. Qeqeno-Inguxskoe Kni�noe Izdatel~stvo: Grozny� 1966.�kovlev, Nikola� Feofanoviq: Morfologi� Qeqenskogo �zyka. Qeqeno-Inguxskoe Kni�noe Izdatel~stvo: Grozny� 1960.10


