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Model of Tuvan wordform

Table 1
1 2 3 4 5 6 7 8 9
Perf Case P
Distr er Neg Tense/ Mood | Num(PI) Poss Simple Possessive (elrsg)n Ptcl
declencion declencion ’
&IS;L 0 II;%rl;rlm Neg 54 Praeswip | PlJIAp | 1pos.sg (bl)m | Gen Hbly Gen Hbly 1sg . Interr (bl
Ne /'1%2”\’ Past 7h/ 2pos.sg (bl)y Dat I'4 Dat nl'A 2sg 1 Add -0aa
Neg.Fut 54c| PastRes IA4n 3pos. (3)bl Acc HbI Acc H 1pl bhic Indir -Thlp
PastRtr Yhlx 1pl (bl)bblc Loc 74 Loc nTA 2pl wAp Emph -Jla
Cont BbhluAAH 2 pl (Bl)yAp Abl TAn Abl nTAn 3pl Jidp
Fut Alp, Ap Gen.3Pos HhIhI Latl Ye Latl n4e Praes.3sg y
cunc [AnAx Lat2 ThlsA Lat2 nThleA Imp.1sg Aliin, Aiin
ConvLim I'AnA Lat3 Kblobl Lat Kblobl Imp.3sg Chln
ConvPast (b)n Imp. 1b?g?;(ﬁ1‘%ﬂ(b1)
ConvPraes A, Imp 1 | AAnbIyAp,
bl u ]Jlb]h;Ap,
Prosp 1 Aw Imp.2.pl (Bl)yAp
convLimz Imp.3.pl Chln. (nAp)
Abstr Kbl 1.sg.Lim m.ye
Opt. I'4u 2.59.Lim n.ue

1.pl.Lim suc.ue

2.pl.Lim yep.oce

1.s9g.Cond ChI.m.34

2.59.Cond Chl.1.34

3sg,pl Cond 34

1.pl.Cond Chl.6blc.cA

2.pl.Cond Chbl.nAp.34

Cumulatively expressed grammemes are separated by dots.




Meaning for symbols in the morphophoneme system

Consonant morphophonemes Vowel morphophonemes

b: 6/n/m/s A:e a

K: 2/x bl:u, b1,y vy
I 2/k/0

T: m/o

H: o/m/n

C:c/3

JI: 1/m/o/n

Y: u/orc/w
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Fig. 1. An example of a nominal article from the Russian-Tuvan digital database
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0. Segmental rules for allomorph choosing

(surface morphological rules for choosing one of the morpheme's allomorphs,
with established morphemic composition of the word form):

0.1. -(V){Mrphn+1} — -V{Mrphn+1}/{Mrphn}C _ am-(b)m — am-bIm
-(V){Mrphy+1} — -0{Mrphp+1 }{Mrphn}V _ aoa-(b)m — ada-m
-(CO){Mrphp+1} — -C{Mrphp+1 }{Mrphn}V _ aoa-(3)bl — aoda-3bl
-(C){Mrphp+1} — -@0{Mrphn+1}/{Mrphn}C ao-(3)bl — ao-bl

0.2. A,BI {Mrphn+1} — V=VarternateEns){MIphn+1}

ax- ‘to flow’ — Fut. ae-ap, ConvPraes ae-a, Imp.1Pl ae-aiin (A)
an- ‘to take’ Fut. an-vip, ConvPraes az-vt, Imp.1Pl an-vitin (bI)

0.3. {Mrph,}V-ConvPraes — {Mrphn}V-ii
oo0a- ‘to think’ — 60da-u ‘thinking’
mapwi- ‘to sow, to plant’ — mapwi-1i ‘sowing, planting’




®,

1. Morphological alternations

use information from morpheme dictionaries (from the grammatical dictionary of stems — e.g.
data on lexico-grammatical class of a stem or dictionary data of this stem, — and from the table of
inflectionary affixes — e.g. the grammeme of this morpheme).

1.1. (N(V)>D){Mrphp}K-,xk- — (N(V)>1){Mrphn}I"-/ {(Poss)Mrphn+1}
masax-bIn — masal -bIm ‘my plate’;
oenex-bIm — 6enel -bIu ‘my present’,
keszex-bl — kezel -bl (> ke395) ‘his part’
But : aax-bl — aax-bI ‘his consequence’

1.2. (N(V)=1){Mrphp}k-,m-,M-,11-,[H-] — (N(V)=1){Mrphn}I'-/_{(ConvPast)Mrphn+1}
oon-bIn — 60l -bIn/6on-bIn (— H6oon/6onyn) ‘having been’,
ken-bin — kel -bIn (— koon) ‘having come’,
but: 6un-bIn — 6urun ‘having known’.
? 0on-bIn — o0oon/oonyn ‘having frozen’
NB: an-bln — an ‘having taken’,
kvin-bIn — xwvin ‘having caught fire’
cox-bIn — con ‘having punched’

1.3. (N(V)=D){Mrphn}p-,1- — (N(V)=1){Mrphn}T"-/_{(Fut)Mrphn+1}
ken- + blp — kel -blp/ken-blp (> koop/xenup) ‘to come’,
bep- + blp — 6el-blp (> 623p) ‘to give’




1.4. (C)VCBIC{Mrphp}- — (C)VCC{Mrphn}-/ V{Mrphn+1}
otibIn-bl — otin-bI — otiny ‘his game’
opun-bl — spn-bl — spnu “his lip’

ol 'bIn-bl — oen-bl — oeny “his son’
0ypbIn-bl — mypuy ‘in front of, before’ (3Poss from 6ypyn ‘former’)

But cf.: 6ypbln-bl — oypyn-y: oypyny oune ‘fully’ (3Poss from o6ypyn ‘everything’)
oatibii-vl “War’ — datibin-vi: Ada-uwypmmyn Yiaye oativiner ‘Great Patriotic War’
xauwvin-blp — xatin-blp — xaiinwip 10 boil’
oup=blIn-bl — oupn-bl — oupnu ‘having been revived’
axcol=n=blw-blp — adxceinw-blp — asxcwinusip ‘to be angry at each other’

Cf.. adxcoin-ap lalllvi=n- 1/ ‘to be angry, to sulk’
awm-vip lalllei=n- 2/ ‘to exonerate oneself’

1.5. Unique shifts:
bopm-bl — 6epe-y ‘his headdress’
aac-bl — axcer ‘his mouth’



2. Morphophonological rules
use is determined by the segmental composition of morphemes combining information on
morphemic boundaries.
2.1. Assimilation in combinations of consonant morphonemes not separated by the inflectional boundary -
2.1.1. 1VhjghH- — HH-
kenun-bl — xenn-bl — xenn-bl — xennu ‘his daughter-in-law’;
kol1=blH-bIp — Kviin-blp — kvinn-blp — keinnwip ‘10 become’;
2.1.2. CsortisVH-, CrortisVi1- — CortisT-:
ulll=un-bl — ullln-bl — uwim-bl — uwmu ‘his stomach’
oKun-bl — 5Kn-bl — sxm-bI — sxmu “his shoulder’
caKwvin-bIn — cakmoin ‘having remembered’
oTyn-blp — ommyp ‘to wake up’
moutl [=vL1-blp — muvinmep ‘to be found’
2.1.3. Csortis V-, nVir- — Cu-; pVir- — px-:
OouK=uw-blp — ouxuup ‘to help build’,
koll1=v1c-bl — Kwvincer ‘igniting’
mallap=viu-blp — masaporcwip ‘10 meet’
2.2. Alternating initial consonants in a stem during inflection
2.2.1. #06{S}...u-{Mrphn} — #m{S}...H-{Mrphn}
oun=un-blp — ounn-blp — 6unu-blp — munHup;
6ypbIn-bl — mypuy ‘in front of, before’ (3pos from 6ypyn ‘former’)
2.2.2. #Csortis {SVERBUM } ...BCrortis-V{Mrphn} — #Clenism{S}...5Csortis-{Mrphn}
xvivn-Ap — xvrvn-Ap — xwiveap ‘to burn’
moevk-Ap — mewvk-Ap — Oeveep ‘t0 pour out’
All these alternations are written in the dictionary in the ALTERNATEN field if they are reflected in
orthography.



2.3. Assimilation of consonants separated by the inflectional morphemic boundary

Affixes starting with a certain morphoneme receive an implementation of this morphoneme,
depending on the quality of the final morphoneme of the preceding morph.

Tabnunua 2

Initial morphonemes
of affixes

o
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T
®
=
=

Final
morphonemes of the stem
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A fragment of the acceptable combination of consonants system in Tuvan

Tabnunua 3
T A n H C 3 y L X
C | kecmuxk - - - baccvin | - Kacyvlp- | - -
T | ovmmue | - - - yemce - oymuax - -
K | o6kmaop | - - - cyKca- - KepyKkuy | akwa | -
w | vewmun- | - - - bluichble | - oauiybl -
p | opme Kepoy baapnvle | cunepuuy | - bapsa Kaoapubl xaapacax
nl- mManoviy | - - - N3UUM- oonuyp -
M |- amoau - IMHe- - Xyaym3yp- | Kelmusi -
H |- bIHObIS - XYHHEp - XyH3e- KUHYU -
H |- anoap- - OoeyHe- - 0aH3bl aHubl -
N | oumasap | waiioan | waiinae | ounaap - 0ali3biH - xoopatidxce,
oanarixcol
r |- dazoa CyenyK O0azcHbl - aapulesvlblp | caovieuwvl oazoice




3. Phonological rules
that include only phonological conditions (independent from the morphological division of the word form).

3.0. V1-V2 —» V1V3

ouna-Ap — ounaap ‘to play’
coene-Ap — ceenzop ‘10 say’
ybipvl-blp — ubipvivip ‘10 shine’

3.01.-— 0
3.1. ViI',rVo —» V1V1

ol'bln > oon, al'blc > aac, masal -bIlu — masaam ‘my plate’; ypye-bl — ypyy ‘his child’; 6erel -blv — b6enrom
‘my present’; kec=el -bl — ke325 ‘his part’; oae-bl — oaa ‘his mountain’; cye-bl — cyy ‘his water’; cae-bln —
caan ‘having milked’, kae-Ap — xaap ‘to leave behind’, uye-blp — uyyp ‘to wash’, kel -blp/xen-blp —
ka9p/kenup ‘to0 come’, bel -blp — 633p ‘1o give’.

3.2. V1CtortisV2 — V1ClenisV2

(am-bl) — amwi — aobl ‘his name’, vac-bIn — uazblu ‘In springtime’, aax-bl — aaehbl ‘his consequence’:
cook aaewl ‘consequences of the frost’; »KbIn ‘shoulder’ — >I'bIu (— o1 un — seun), ulll=bIn ‘stomach’ —
UINCUH.

&



3.3. Palatal and labial vowel harmony

Tabnnuya 4
V, A bl
Vn-l
Vpack a bl
Vfront €
Vfront lab € Y
V back lab a y

3.4. All the symbols (uppercase Cyrillic letters) that survived at this stage transform into the
corresponding lowercase letters and bring back the orthographical form of the Tuvan word form
(before the use of graphical rules).

(am-bl —) aobl — aowt ‘his name’, (vac-bln —) uazbln — wazwin ‘in springtime’, o/ un — s2un
‘shoulder’.

&



&

4. «Graphical sandhi»
recording the phonetic combinations like #+V using iotated Cyrillic
letters:

4.1. uy — 10, ua — 1, ue — e.
xotut ‘sheep’ — P0ss.1PI (xou-bleblc —) xotiysyc — xorosyc ‘OuUr sheep’;

ou- ‘to cut through, to punch through’ — Prosp (ou-KAw — ou-IAu —)
ouzau, Infinitive (oui-Ap —) otiap — osp, ConvPast (oui-bln —) otiyn —
oron;

ou- ‘to roll’, Prosp (eti-KAw — oti-KAw —) eticew, Infinitive
(e1i-Ap —) otiep — oep, ConvPast (eu-bln —) etiyn — etiyn.

4.2. ece — 33

(ken-blp —) keep — k23p ‘to come-Fut’




Conclusion

v Segmental processes that determine the synchronous appearance of a Tuvan word
form are a complex multilevel system that emerged as a conglomeration of phonetic
processes in different times that were gradually pushed down to deeper levels of the
language, and also washed out by analogous processes (cf. "Partial restoration of the
historical appearance" I'TA 118).

v An automatic morphological analyzer can bypass some of these phenomena with the
help of "lexical exceptions” by placing the relevant information in the lexical base
dictionary entries, but a significant number of them should still be processed by the
algorithm.

v’ Creating the algorithm for processing segment transformations for the parser has led
to discovering significant gaps in description of the segmental behavior of a number of
morphemes and types of morphemes in existing dictionaries and grammars of the
Tuvan. These gaps can be eliminated by corpus and field studies.




