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(8a) agashi-ga choniog shigsalul uihe ai-tul-ul chunbi-hetda.

girl-SUBJ evening food  for child-PL-OBJ prepare-PAST
am3mb53 dcmsdbos 35383900 Lsgsbddme (35533obozols).
(8b) agashi-ga ai-tul-ul uihe choniog shigsalul chunbi-hetda.

girl-SUBJ child-PL-OBJ for evening food  prepare-PAST
2m3mbsd dmsdbsws 3s3d3900Lmzgols 3sbdsdo.

dsligm@o
(9a) Emakume-a-k lore-ak  truka-tu z-it-u-en liburu-a-rekin.
Woman-ART-ERG flower-PL exchange-PERF SBJ3SG-OBJ3PL-aux-PAST book-ART-with
Joemds ggsemgoemagdo aseszsms [oabdy (ogbolmgols).
(9b) Emakume-a-k liburu bat truka-tu z-u-en lore-ekin.
Woman-ART-ERG book ART exchange-PERF SBJ3SG-aux-PAST flowers-withPL

Joemds Gogbo 3orspgsms g3erogoegdby.

9b3s6M0
(10a) Mi madre compr-6 un poco de helado para la-s fresa-s.
My mother buy-PAST ART some/few of ice-cream for ART-PL strawberry-PL
geshgdds dmod)sbs bsgobo dsefyzolsmgols.
(10b) Mi madre compr-6 las fresa-s para el helado.
My mother buy-PAST ART-PL strawberry-PL for ART. ice-cream
©gesBgdds dmoBsbs dsdfyzo bsgobolsmgol.

33960 .
(11a) Mann-en doda-de hund-en pa grund av katt-en.

man-DEF Kkill-PAST dog-DEF because of /on ground of cat-DEF
3995 dsmemo dmgms ool gsdm.
(11b) Mann-en doda-de katt-en pa grund av hund-en.
man-DEF kill-PAST dog-DEF because of /on ground of dog-DEF

3905 398)ddm gems dégg@ob a53m.
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(12a) Petr vzial Pavl-a k Mari-i.
Peter take/PAST Pavel-ACC to Marry-DAT
393693 30943968 3s3emg ds605bmsb.

(12b) Petr vzial Mariu k Pavlu.



Peter take/PAST Marry-ACC to Pavel-DAT
39899 §s0g3sbs dstrns 3sgemglionsh.

POy gm0
(13a) Annabelle n'a pas pu dire la Veérité a Bernard

Annabelle NEG.AUX/3SG NEG can-PTCP say F/ART.SG truth  DAT-Bernard
a cause d’Edmond.
because GEN-Edmond.

36389l 36 Fggdemer dg@bsdolmgol Lodsdmmol mJds gedmbeols g4sdm.

(13b) Annabelle n'a pas pu dire la véritt a Edmond a cause
Annabelle NEG.AUX/3SG NEG can-PTCP say F/ART.SG truth DAT-Edomnd because
de Bernard.

GEN. Bernard.
aG&baq\rﬂs 56 '3336;:)0’) 9dmbeolmgols Lods@omols m]Jds 6366&6Q0h a53m.

96920
(14a) Doktor Mustafa'-ya Fatma hakkinda  her sey anlat-ti.
doctor Mustafa-DAT Fatima about  every thing tell-PAST
9J083s  g3gmexgg®o obes IqlBegsl gegodsty (§sB0dsl dqlsbgd).
(14b) Doktor Fatma'-ya Mustafa hakkinda her sey anlat-ti.
doctor Fatima-DAT Mustafa about  every thing tell-PAST

990835 g3gemeggg®o Mobes BsBodsl dnlidenby (3nbBsgsl Bqlsbgd).
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(15a) Vana ehitaja austa-b se-da insener-i  Anton-i parast.
Old constructor respect-3SG this-PTV engineer-PTV Anton-GEN because of
bbogdo sOJoBgddemero 83 0bgobgdls 3sBogl L39dl sbBmbol asdm.
(15b) Vana ehitaja austa-b  Anton-it se-lle insener-i parast.
Old constructor respect-3SG Anton-PTV this-GEN engineer-GEN because of
bbogeo s@Jodgddmeo 83 0bgobGol asdem 3sBogl Lsgdl sb@BmbL.
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(16a) bebe-ymu be kuk-xiisde ye kogoz etovun Dovud furso.
Father-our loc boy-REFL one letter about David send3PAST
3535839635 Fagdomo asmabsgbs (0)dol g0l @sz0m0ls Fqlisbad.
(16b) bebe-ymu ye koqoz be Dovud furso etovun kuk-xiisde.
Father-our one letter loc David send3PAST about boy-REF
353583963 Fadomo asmabegbs wsz08)l dolo (msgobo) dzoemals Bglsbgd.

b3s@ o

(17a) mard dokhtar-ash rda be omid-e zan-ash be mosaferat ferestad.
man daughter-his ACC INST hope-GEN woman-his towards travel send3PAST
3995 393B5368 m330L0 (3o Lsdmgsbyme  Jsemodgomols 0dgeom.

(17b) mard zan-ash  ra  be omid-e dokhtar-ash be  mosaferat ferestad.
man woman-his ACC INST hope-GEN daughter-his towards travel send3PAST
3595 33aBsg6s msg0bo  Jemmadzgomo Lsdmasbrmmme (3mmols 0dgroom.

Faddabamo (seomgnéo)
(18a) atasyo-m lbragim paja Zara warad qo-¢o-r-i-ya-"°a-y
uncle-ERG lbragim for Zara song PREV-NEUT/V-IND.OBJ3SG-SBJ1SG-CAUS-tell-RM
30dsd BsGrs $3mg@s 0dGs30d0bmgols.

(18a) atasyo-m Zara paja Ibragim warad qo-¢po-r-i-ya-"°a-y


http://aka.ms/weboutlook

uncle-ERG Zara for Ibragim song PREV-NEUT/V-IND.OBJ3SG-SBJ1SG-CAUS-tell-RM
30dsd 03483030 sImgMs BaGslmgol.
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(19a) She gives Pavel an apple.
(19b) She gives an apple to Pavel.

ols 3sdmls sdegal 3sgmgls.
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(20a) Jséo. ga-m-a-txov-a deda-m me.
PREV-0BJ1SG-VER/N- marry/give away-SBJ3SG mother-ERG |
d9a¢. ge-m-a-txu dida-k ma.
PREV-0BJ1SG-VER/N- marry/give away mother-ERG |
L3s6.  a-m-c’ai-le di-d mi.
PREV-0OBJ1SG- marry/give away-RM mother-ERG |

(20b) Jorer. mo-m-a-txov-a deda-m me gogo.
PREV-0BJ1SG-VER/N- marry/give away-SBJ3SG mother-ERG I/me girl
dga¢. mu-m-a-txu dida-k ma zg’ab-i.
PREV-0BJ1SG-VER/N- marry/give away mother-ERG I/me girl-NOM
L3s6. la-m-c uzl-e di-d mi dina.
PREV-0BJ1SG- marry/give away-RM mother-ERG 1/me girl

(21a) Jocvon. k’ac-ma ga-m-glij-a me.
man-ERG PREV-OBJ1SG-tear- SBJ3SG |
dga6. K’oci-k go-m-sop ma.
man-ERG PREV-OBJ1SG-tear |
li3s6. mare-d ¢’l-a-m-cerl-e mi.
man-ERG PREV-VER/N-OBJ1SG-tear-RM |

(21b) Jscror. Georg. k’ac-ma mo-m-glij-a me g’elsaxvev-i.
man-ERG PREV-OBJ1SG-tear- SBJ3SG I/me tie-NOM
dga6. k’oci-k mo-m-sop ma ¢’elsaxvev-i.
man-ERG PREV-OBJ1SG-tear I/me tie-NOM
Lgs6.  mare-d ki-a-m-cil mi g’elsaxdeq.
man-ERG PREV- VER/N-OBJ1SG-tear I/me tie
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eeols §glcogdo oggﬁgbh mbogj@)cﬂs S0 gbsz00l dmGgmmmgon® Embyty 33mg3zol Bodmememgon®
833565
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On Object Alternation
Summary

Object alternation reveals the different configurations across languages. These configurations vary
depending on the certain morpho-semantic structures of the languages.

In Georgian (and in the other Kartvelian languages as well) object alternation occurs on morphological level.
This fact brings a valuable input to the typology of object alternation in general, as till now object alternation was
considered on syntactic level only. | revealed the three possibilities of the morphological object alternation:

I. Object alternation with case marking exchanges /shifting;

Il. Obiject alternation with case preposition replacing, and

I11. Object alternation signaled (or recalled) by the preverbs.

In spite the fact that number of very important researches were dedicated to the issue of object alternation, the
authors mainly discuss this on syntactic level only. Thus, I argue that Kartvelian data on object alternation leads to
future typological investigations of morphological object alternations.
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Poromem 96580 (s sbgzg Lbzs Josomgzgman® 965880;3) seaomo 843l mdogddols sen@g@bsigosls 36+
30930l aesbs;33mgdsl  ImEgmmmann®  ©mbybg. gL geddo  dmmosbse  asblbgezgdme 9B 3l
(o63mshgbl 83 Lsgombols 33mmg3s90, Gedegbsesiy Bgdmm smbodbymo gbmdMogo dmgemagbols gsbboemgs
83 8gd;b393980 0335mEgds  dmOBMEeaon® (s G5 Ibemme  Lobdsln®) wmbyby. asdmzgmem
30930l dmOgmEmaon®o smBg@bsiool bsdo Bodol Bgbadmgdemmdsl:

L sengg@bsios gmgdbon@o dsé 396980l dmbszgemgmdon;

I sendg@bszos 0sbrgdnmagdols dmbs(3zmgmdomns ©s

L. seodyg@bsgos B36obfobgdols dmbszzmgmdon.

dogbgesgse 03 3ocgdmgdols, ™3 ™dogddol sen@g@bszool  33mgzels ed@sgo 6s3Omdo dogdmabs.
338™900  doMomsese  Lagddmdgh  LobddeJlme  ©mbyby.  sdMogee, dogzshbos, Gmd  JeOmggerno
dbsgms  geomd  Lsab@Bggbe ba@sml odmagzs ©s ool [glicogdo 599698 mdogddol sedg@bsigools

IOBOIa0e Embyby 33930l Bodmmmaon® sde3sbsb.



3stro0337msre b(30mb0Mgdsme mtigmenmaans (PFM)
s Jsdrornmo 3memadg@lmbserm@a bdbols Lolggds

90509936096980 bs30006980. 03b#y. 329056095(9¢ 0936096985005 B339 GIAO- ISSN 1512-0473. ovdogrobo. 2018

3561500373 5316 J(30mboMgdsmo dmGgmemmaos (PFM) gs3moggbgds emameg boliggdn®o sbsegmabols
090608 6980Ldogmo  Bodol BIbNOo Bm@Igdologols. sdyz90m0 Begswo dopamds, Gmdgmlsig dgndmos
3301935303760 dmEgmogdon soghml ggzmsby Nudm Gomgmo gbmddogo LolBgdgdon 3o, @S 0fds
M6@s, 9O Lsgmeolbde  dmgmgbss  gbsmdgsbogrmen  Logdzgdo.  gdgameo  LBsdegol  6536mdo
"Inflectional Morphology: A theory of Paradigm Structure’ (2001) oo;gemgds  go0-960
136033693369l mgmGom  dmbsdmgMse.  s3Bmeo  gsbobomsgl  mgdbogm@o s gemgdbog®o
dOBO™a00l  OM0gOmd0ds@mgdol Lsgombgdl, Falgdol 3mbszn@gbiaosks ©s dmmggdl, dsegodgdols
Bm®358L, gndgms senBgebszosls s Lob 3ogdobal.

1306039l gmgemols,  bes  babgsldom  smgbodomm, O™ 3sMsEogdhmse b zombodgdse
IOgOma0sdo  gemzgsmmaliffobgdamoas 356060l gMsdsBogol  doMomswo 36063030, M3 gmolbdmdls
399093 - dobodsgrn@se  3sblbgsggdnmo  ghmgumol  smgMoesb ofggds Lob@Bgds. gl go 60dsbsgls
0dsl, ©md 9. §. 239mbsgmobgdoesb ©s  0s30l9dnM9d9d0036  0fggds  Loliggdol  s@fgMs.  gPmmd
Logmolbdms ol gatgdmgds, Gmd msge s3@meol — adgam®o Bedxol boggggdom, 3sGswogdnmso
396J(30mb6069ds00  ImGGBmmaool  mgmEoobsmgol 356060l 3G0b(3030l  sdmbsgern (36930  agdsls
bamo  Ignfgm  s3g@03mmo  sdmGogabamo  Bmdol  Sm@egsmdols s Jsdogmo  gbols  dsbsgols

B n@ds sbsemobds.

J9 993903909, JeOmggmado  b3bgdols  sbsemobo  BsdgBeMgdabs  3sGemoadnmee  gubombomgdswa
dmegmemaools (PEFM)  ;geméool  dobgogom.  gssbsemobgdmemo  dsbsms  bsgdsme  doimemmdonos s
3303 33 bgopool gsdgmgddo Fbmmme bsffomols gobos®gdss Fglsdmgdgemo. Lsbsd wdmsemee  s3
0g605) s dsasmomgdby  asesgsmm,  Lsgodmms  Jeommo B30l Bs@RMlmsb s 3338069800
hsdmysamodgds. gmsegabmdn  Jodogmo Bdbol Re@Bml Bgdgnm 356036l dsd39@gdomgdm. sd3g mbes
ondasl, 3 BsABel  dereme  LeneBgdl  bebostrin  dsérgggdo  sdzm. dsasmomse: ‘093696’ Bm®ds
39943b9 bemmpol gnogbomgdss - Gmamey ©sdbdsmy Bdbs, dsg@sd dobo Lyxodby®o bsfomo 3933004
s 39639 bemm@gdol sbasc08daig 360l Omgmei — bggodbg®o 3Gsgmmdonmdols (8) s dglsdy
30601 603560 (7).

# -3 preverb| -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8
prefixal | version | VERB | passive | thematic | causative | imperfective| mood | auxiliary | suffixal | plural
nominal | marker | ROOT | marker | suffix marker marker marker | verb nominal | marker
marker marker

Markers | mi v u N d av in d i var s t

mo mimg X a am evin od e xar 0 n
da h e eb (+eb) 0 a(rs) es en nen
a S i ob a vart n an
amo m i xart en es
¢a camo | gv ev arian an
Se g op nen
Semo 4] vig’av(i)
c’a iq’av(i)
c’amo iq’o
ga iq’os
gamo vig’avit
gada iq’avit
gadmo iq’vnen

ig’on

gb6. L Jsdrorpmo Bbols Rsehe
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asbgobommo  bsggs Bdbol '3;3@36015 BoFMQoaaabo 35(5003 3o t{;'ﬂﬁj@omGoﬁ)aonO derergmemaools
(PFM)  gstrgegd@o.  Bsggs b36als m@3060sb0 as®rosdsgsmo  gm®dgdol  3ocggmo  Lgmools ofdgmls
37 36030 356800330l (3bG0o sl 3&80’)03*3636&

S, [t s. XIns X s X {1 pl. X {10 pl X, {11 pl. X5 ]
Od.) | (mkhat’av) | (gkhat’av) | (khat’av) | (gvkhat’av) | (gkhat’av) | (khat’av)
S/Od.

Is. [-=——-- abo@og gbogey | - absgegn 365303
II's. | 3bsgeg | -~ boge3 agbsey | - boBeg
IS, | bsogb | abodogh | bodogh | a3bodogh | abodogen | bohogh
Ipl. |----—--- abogegm gboBogmn | -m----- abs@Bogm 3bsezm
IMpl. | bsgogem | ------- bo@ogm agboBoge | —mm-m-- ba@ogm

11 pl. | 3bsez96 aboBeggb | baeggb a3bsdeggb aboBeggb | baeggb

GO, 2. 63060560 aetrsdsgsmo bI6s BsBgs - syl 3 3030l 3strswa0ds

o] X o0l Bdg. 83 0gmEool msbsbdse, begds  gudgms s g@bszos s dm(39d7mos  gdgms
s6Bg3360L  Fobgdo. 39@dme,  9gmdols  Ig@Bgzs  Fgladmgdgemas  ogml  Lbgsslbgzegssto.  dmsgzstin
3606(3030, G™Imomsz Bzgb Fobgmddmgsbgmam, @0l 3gOB0zemdo  Lagdme  dm3gdnmmdgdols  Jembs.
mbogddneo Fymdols dobgozom, 3o6zgem g8 do Lsgdom dmigdnmmds s@ol  ‘dbsBeg” gl gobos 3

b3gdobogol s@hgmmo ogmdg - X1 = mkhat’av. 9- 0. s@Bgymmo gndy S0l 3063gmo  mdogdnco

30601 60360k, docols ©s mgdol 60dbols xsdo.  Tglsdedobsr, 83 bggddo g. . ggndols s®Rggsbols Fglo
(RSC) @s 536061930l Fqlgdo (RE) Bsthml dobgogoom sbg asdmomghagds:

RSC; = X; (mkhat’av /dbs8s3): hsebe [X =-2, 0, 2]
RE; =X,

RE, = X, 7

RE; =X, 8

RE, = X, 7/8

gL 603bsgl, G™d 3oMzgmo bggBol 3oMggmo gm@ds bymmasbos s ool ofll, dgmeg gm®ds
3999bg 035890l d9330009 LermBols 603sbls, sdoBmd 9J3mbocgdol Folom gm@ds Fo@dmseagbl ogmdols
s 3993009 Leno@ol xsdl. dodzggemo Lggdol dgbsdg gm@mds gudgby 0dsBgdl dgdzg benmpol 6odsbl,
3303 943mbocgdols Falom gm@ds Fsedmseeagbl gndols ©s dgMzg bemmpol xsdl. dodzgmo ggdols
dorgme, dgeomby gm@dsdo deagmm  dserggo  sol Lsghmem, b7y as@rsdsgamo  dm(3gdmmdgdols dJmby
60dsbo, s 9d3mbocgdols Falbo Fgbsdsdobse gsdmoagn@gds.

306390 gl gdemaco soffg®on skgmo bydsmo agsdsl:
X;=(01<=>m, R<=>xat’, Th<=>av) = (-2, 0, 2)

REl, =X, =< X;> 0
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REl; = X3p=< X;8 >0 = ( X, {S3}<=>s ) = [ X, 7]
RE|3 = ch =< Xlt > oc = ( X1{82P|}<:>t ) = [ X18 ]

RE'Z =X1p =< Xlen >0= ( X1{83P|}<:>en ) = [ X17/8 ]

sd dmigdnmo 3343k gudol sbsgmabo Bs@RMl LenmBdols ©mbyby, b s@Bgmmo gudg Foedmspagbls
-2, 0 s +2 beom@gools  3mbgdgdmmo  dsd3gMgdol  xsdo.  3oMggmo  bggdol  dodggemo  gm®ds

bemmgsbos s Aol ofbl ©s s 339J3b Logds, Amam® Lsbemmo 60dsbo. dgmErg gm®ds i3ydgby
035898l 3933009 Lol 60856l (-5), xgognémgm geRbomgddo dmzgdnmos 83 3933009 benm@Bol
60dbols asbLsbrmgmgds, O™ gl gobesgm d9bsdg bydogdne@o ool dbmemdommo Goibgols bodsbo —
b. sdoBmd g43mbodgdol Fgboo dmigdnmo gm@ds Fodmsaeagbl gmdols s 3933005 benmem@ol o3
3063098 o bodbols xsdl.

83539 o3l sefgasl 9439909886988 ©sbs®Rgbo  dm(39dnmmdgdacs: doMggmo Lggdol Igledy gem@dols

39dol  sem@Bg@bsz0s  FoMdmsaea bl s@Bgmmo  ggmdols s IgM3g Lmo@ol —  3gdme,  dgmeéy
bdogddmeo om0l ddsgemmdonmbols bmgodlndo 60360l xs3L. 3oMzgmo  bggdol Igmmby gm@dals

3930l seBg@bsios 3o 8ol xsdo ggmdobs s 33'830Q3/835)33 bemeo@ols, sz goedem(3gdnmos d9bady
bdogddogeo 3060l dGsgmmmdonmdals 60dboo —96b.

0abmGo Bamobo dobsmgbdos d9my biggdol ge®Igdobngobsg:
RSC, = X, (gkhat’av / 36s:843): hserbe [X =-2, 0, 2]

RE; = X;

RE, = X, 7

RE; =X, 8

RE, = X, 7/8

96 L3930l gdsem o sofghs sy asdmogn®gds:
X,=(02<=>g, R<=>xat’, Th<=>av) = (-2, 0, 2)

REl; =X, =< X;>0

REl, =Xpp=<X,8> 0= ( X, {S3}<=>s) = [ X,7]

REl; = Xpc = < Xyt >0 = ( X{S1PI}<=>t) = [ X,8]

REl; =Xy =< Xyen > o= ( X, {S3PI}<=>en ) =[ X, 7/8]

d9bsdg  Lggdol  gm@dgdol  sbsgmobo  JsGs@ogdamse  Mbiombodgdsmo  dmGgmemmaools  (PFM)
09000l dobgrgom Rs@hnls ©mbyby:

RSC; = X5 (khat’av / sgsg): Bsher [X =0,2]

RE]_ = -2, X3
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RE, = (-2), X3
RE; = X3 7
RE, = -2, X3 8
REs = (-2),X5,8
REs = X3 7/8

X;=(R<=>xat’, Th<=>av) = (0, 2)

Igbsdg  Lggdol  gm@dgdols  dsdzgemgmo  ©s  Bs@Rml  dmbs3gdgdol  sbsgmobo  dsMsrogdmemse
3763006069350 ImBgmememanols (PFM) ogméools dobgogom:

REI; =X, =<V X35> o= ({S1}<=>v, X;) =[-2, X5 ]

REl, =X3=<X3> G

REI; =X3c =< X38 > o= ( Xs{S3}<=>5 ) =[ X; 7]

REl; = X3, = <V X3t > o = ( Xz{S1PI}<=>t) =[ -2, X, 8]

REls = X3 = < X3t > o = ( Xs{S2PI}<=>t) = [ X; 8]

REls = X3 = < Xzen > o = ( Xs{S3PI}<=>en ) =[ X; 7/8]

dgmoby bggdol gm@dgdol sbsmobo B36nE0 BsGBml ©mbyby:
RSC, = X4 (gvkhat’av / 33655593): Bsérber [X =-2,0,2]

RE; = X4

RE, =X, 7

RE;= X, 8

RE, = X, 7/8

dgmoby Lggdol gm@dgdols sbsmobo Bs@Bml Lmmggdol dségg@ms ©mbgby:
X4=(01PL<=>gv, R<=>xat’, Th<=>av) = (-2, 0, 2)

REl; =Xga =< X4>GC

REl; =Xgp=< X3S >0 = ( X4{S3}<=>s) =[ X4 7]

RElz =X4c = < X3t > 0= ( Xg{S2PI}<=>t) = [ X, 8]

REl; = X4 =< X4eN >0 = ( X4{83P|}<=>en ) = [ Xa 7/8]

Joeorngmo b3bgdol memadols 3sMs0gdgddo dgbgmg s d99d3bg Lggdgdo ss® gsbobomgds, Gsgsbs(s

39943bg  domoasbse  0dgm@adl  Igbedgl, beewem  dgbmog Lggdo slbgzg LOmmee  ogb@n@os  dgméy
bggBob dgbsdy gm®dobs.

S0 3353060360 0 ols 356500dndo 0o sdmo S
Gorgmo 3335306056 %8636%3QQ36B36Q3361}0B6Q’ by g0 3*35)325
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3§ 30030/ mmegds | momgds 1 11 goemgds emaleb) [l goemagds shveli | IV gomgds
xat’av - X -X X udgas- X
{3y [X=-2,0,2] [X=-2-1,02] |[X=-20,2] [X=-2,-1,0,7]
[X=0,2] [X=-1,0,2] [X=0,2]
9043989800 [X=-2,0,24] |[X=-2-1,0,2,4] [X=-2,0,4] |-
[X=0,2,4] [X=-1,0,2,4] |[X=0,4]
ofdgml gs3Bodrgdomol [X=-2,0,2,4] | [X=-2-1,0,2,4] [X=-2,0,4] |-
[X=0,2,4] [X=-1,0,2,4] |[X=0,4]
3ymeze00 [X=-3,-2,0,2] | [X=-3-2,-1,0,2]| [X=-2,-1,0,2] | [X=-3,-2,-1,0, 2]
[X=-2,0,2] [X=-1,0,2] [X=-1,0,2] [X=-1,0,2]
beewdgmdomo [X=-3-20 2 [X=-3 -2-1,0/[X=-2,-1,0,2,4[X=-3,-2,-1,0, 2
4] 2, 4] ] 4]
[X=0,2,4] [X=-1,0,2,4] |[X=-1,0,2,4] |[X=-1,0,2,4]
dgmxgoeals [X=-3-20 2 [X=-3 -2-1,0/[X=-2,-1,0,2,4[X=-3,-2,-1,0, 2
35380653000 4] 2,4] ] 4]
[X=0,2, 4] [X=-1,0,2,4] |[X=-1,0,2,4] |[X=-1,0,2,4]
Ty398)0e0 [X=(-3),-2,0,2] [X=(-3),-2,-1,0] [X=-2,-1,0] [X=(3),-2,-1,0]
[X=0,2] [X=-1,0] [X=-1,0] [X=-1,0]
Il 30380690000 [X=(3)-2,0, 2 [X=(3),-2-1,0 [X=-2,-1,0,5] | [X=(-3),-2,-1,0]
° ° [X=-1,0,5] [X=-1,0]
[X=0,2 5] [X=-1,0,5]
| 096393000 [X=(-3),-2,-1,0] [X=(-3),-2,0,2 [X=-1,0,5,6/7] [X=(-3),-2,0,5]
[X=-1,0] ° [X=0,5]
[X=10,25]
Il oryH3gmBomo [X=(-3),-2,-1,0] [X=(-3),-2,0,2 [X=-1,0,6/7] |[X=(-3),-2,0,4]
[X=-1,0] A [X=104]
[X=10,24]
[X=(3),-2-1,0 [X=(3),-2,0,2[X=-1,0,5] [X=(3),-2,0,4]
I 333806193000 °] 4 [X=0,4]
[X=-1,0,5] [X=10,24]
Gb&. 3. 3mmadg@lmbsmmo 5360l momadol 3s6seg0dgbols (3bHomo
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gmggen 3G 360330, gl 3o %8330 66 (bl Jdbol Jedormmo B0l gmegdol Bgdmbzgzsdo, og BI6sL
o6 343l 3F 3600368 30m0 M@ d0.

30860 Bsbs308, O™ JoOmgmo dmmodg@lmbsgrn®o Bdbol LolBgds 3sGs@ogadnmse g9bzombomgdswo
gzl mgecool 374ty Lsgdeme gemmgasb@yn@ee asdmogn®gds.
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# -3 preverb| -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8
prefixal | version | VERB | passive | thematic | causative | imperfective| mood | auxiliary | suffixal | plural
nominal | marker | ROOT | marker | suffix marker marker marker | verb nominal | marker
marker marker

Markers | mi v u N d av in d i var s t

mo mimg X a am evin od e xar 0 n
da h e eb (+eb) 0 a(rs) es en nen
a S i ob a vart n an
amo m i xart en es
¢a ¢amo | QV ev arian an
Se g op nen
Semo 4] vig’av(i)
c’a iq’av(i)
c’amo iq’o
ga iq’os
gamo vigavit
gada iq’avit
gadmo iq’vnen

igq’on
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Paradigm Function Morphology (PFM) and Georgian polypersonal verb
(Abstract)

Paradigm Function Morphology (PFM) can be used as a systemic analysis for any type of complex
systems and any type of verbs. This is a general theoretical model, which is able to describe any kind of
complex linguistic system. Gregory Stump’s work ‘Inflectional Morphology: A theory of Paradigm
Structure' (2001) is considered as one of the best theoretical contributions to the linguistic literature of
the last period.

Stump writes that sometimes the situation occurs where two different rules can apply and he argues that
such competition is always solved by Panini's principle, according to which the narrowest rule takes
precedence. Interestingly enough, by the words of Gregory Stump, the detailed analyses of Potawatomi
and Georgian motivate these assumptions. The author writes about Inferential-realizational morphology,
Paradigm functions, rules of exponents, stem choices, syncretism, stem alternation and choice.
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In the presented paper | tried to apply PFM theory to Georgian polypersonal verb. The analyzed data is
too big and thus, it is impossible to expose the all results in details, but I tried to display the general
models for Georgian verb. First of all, I offer my version of template for Georgian verb with markers:

# -3 preverb| -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8
prefixal | version | VERB | passive | thematic | causative | imperfective| mood | auxiliary | suffixal | plural
nominal | marker | ROOT | marker | suffix marker marker marker | verb nominal | marker
marker marker

Markers | mi v u N d av in d i var s t

mo mimg X a am evin od e xar 0 n
da h e eb (+eb) 0 a(rs) es en nen
a S i ob a vart n an
amo m i xart en es
¢a camo | gv ev arian an
Se g op nen
Semo @ vig’av(i)
c’a iq’av(i)
c’amo iq’o
ga iq’os
gamo vig’avit
gada iq’avit
gadmo ig’vnen

ig’on

The there last slots of the template have the sharing values.
The paper reveals the Georgian polypersonal verbal system in the light of PFM theory. Interestingly, the
system looks very elegant. | also exposed the general scheme for Georgian verbal paradigm system.
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Technologies of Teaching Spoken Georgian to Deaf Children

Teaching and Learning with Technology. Proceedings of the Global Conference on Teaching and
Learning with Technology (CTLT 2016). 16th to 17th June 2016, Singapore. Edited by Wilton Fok,
Vivian Wenting Li. Pp. 231-239

Deaf and Hard of Hearing people (DHH) are the linguistic minority in Georgia and their language is Georgian Sign
language (GESL). Georgian DHH has no national diversities inside this community and GESL is a united language
for the all Deaf people in this country. | elaborated a few technological approaches for teaching spoken Georgian
to DHH children at special schools. The main issues are the following items:

. Establishing a new Georgian dactyl alphabet in education system of DHH with support of local
authorities;

. Elaborating Georgian dactyl font for the teaching-learning process to improve its results;
. Providing spoken Georgian e-learning material for home work (exercises and translated texts);
. Creating the multimedia material for teaching spoken Georgian and later inserting these materials in

DHH studying process;
. Creating the multimedia (visual) material for improving the existed agrammatism;

o Elaborating the two-way dictionary GESL-Spoken Georgian using the new technologies - Leap Motion
and Kinect data;

. Finalizing the elaboration of a new engine for Georgian dactyl and sign recognizing and establishing it in
DHH studying process.

The presented paper describes the details of the used innovation technologies.

Keywords: Teaching language, Georgian, Georgian Sign Language, dactyls, Sing Language machinery translation, e-
learning for DHH

Introduction

» General information

Deaf and Hard of Hearing people (DHH) are the linguistic minority in Georgia and their language is Georgian
Sign language (GESL). Georgian DHH has no national diversities inside this community and GESL is a united
language for the all Deaf people in this country.

» About Georgian Sign Language (GESL) researches

GESL has its individual grammar system, although there was a dominant Russian Sign Language in Georgia for
a long time. Usually in the countries of the former Soviet Union Russian Sign Language had a big influence on the
all sign languages of this area. In post-Soviet reality these sign languages began to reintegrate. The former Soviet
Republics perform the investigations of these reintegrated sign languages in their countries. Georgia is typical in
that and in the current period we are doing the first steps. Namely, a few scientific and teaching guides about
GESL were published with the financial support of USAID and Save Children International Thilisi Office. |
investigated the grammar system of GESL and published a book “Georgian Sign Language”; in a close
collaboration with the Georgian DHH | elaborated the first Georgian Dactyl Alphabet and introduced it to my
colleagues at the International conferences. On spring 2015, | accomplished the GESL dictionary with the

19



electronic version (www.gesl/iliauni.edu.ge). This project was supported by Shota Rustaveli National Scientific
Foundation. Now with a small group of specialists at Ilia State University, | work on Sign Language (SL) computer
translation engine developing the sign-recognizing systems, and at the same time we prepare GESL on-line
course with free access for any interested parties. | believe that these projects create the base for considerable
changes in DHH education system, but still till now there are a lot of problems that need to be resolved.

DHH Education in Georgia

The most important milestone for the Euro-Atlantic paradigm of values is a development of non-stop
processes of the integration of disability people into the civil society. In this light education of local DHH is very
important and topical, as it meets the life demands of these people.

The state tries to solve their problems with the proper laws. The law "About Social Protection of Disabled
Persons" says: "The State recognizes the sign language as the means for inter-person relationship and
guarantees to provide the necessary conditions for its usage and development” (Article 15). The state
organizations at different fields have the obligations to provide DHH citizens by the interpreters. Usually SL-s are
used for education by DHH all over the world. Crucially, in Georgia some changes were made in educational law:
“In the specialized schools of sensor disabilities where the Deaf and Hard of Hearing pupils receive the education
the sign language is used and its analogs.” (15.12. 2010. N4042; Georgian Education Law, article 4. The language
of teaching)

In order to overcome the problem of communication for the DHH in Georgia, it is necessary to provide the
deeper scientific investigations of GESL, to learn better its grammar providing the detailed typological analysis
for the each grammatical category, elaborating GESL dictionaries, establishing the standards for GESL, identifying
the language levels, working on the methodology of teaching GESL and spoken Georgian to DHH, etc.

Bilingual model is considered the best for DHH education word wide. Thus, teaching spoken Georgian to the
Deaf children in Georgia is very important. Actually it is a basic language if education for local DHH.

New Approaches

» Main issues
| elaborated a few technological approaches for teaching spoken Georgian to DHH children at special schools.
The main issues of this approach are the following items:

. Establishing a new Georgian dactyl alphabet in education system of DHH with support of local
authorities;

. Elaborating Georgian dactyl font for the teaching-learning process to improve its results;
. Providing spoken Georgian e-learning material for home work (exercises and translated texts);
. Creating the multimedia material for teaching spoken Georgian and later inserting these materials in

DHH studying process;
. Creating the multimedia (visual) material for improving the existed agrammatism among DHH;

o Elaborating the two-way dictionary GESL-Spoken Georgian using the new technologies - Leap Motion
and Kinect data;

. Finalizing the elaboration of a new engine for dactyl and sign recognizing and establishing it in DHH
studying process.

» Used methods

To resolve the engine-building problem, we used the Markov chain hidden model. The innovative solution for
our project is to build GESL mini-corpora in 3D instead of 2D video filming with a few cameras. Filmed signs also
can be attached to the material in order to have a clear visual format. The corpora will be performed in 3D with
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Leap-Motion data (https://www.leapmotion.com/). There are a number of very expensive devices to get hands'
movements data. Leap-Motion is cheap and easy to use with great development APl and community support.
We had also tested Microsoft's Kinect (http://www.xbox.com/en-US/xbox-one/accessories/kinect-for-xbox-one,
https://developer.microsoft.com/en-us/windows/kinect?navV3index=1), although we found out that Leap-
Motion was more suitable for our needs. For the final version of the core software will be prepared a
combination of the parameters for Leap-Motion and Myo (https://www.myo.com/). The engine will be able to
convert any exact data coordinates into relative, being an abstractly usable data. So-called «Bridge» will be
written, in order to transmit the data from our soft to Avatar and/or text-to speech engines. The existing
solutions unfortunately don't work — still DHH have the communication problems word wide. Our innovative
corpora building program /concepts will be easy to adopt for any SL.

» Sign classification

Signs help DHH to understand words of spoken languages. The signs can be static or dynamic, one or two-
handed. Two-handed signs may be symmetric or asymmetric. Besides, among two handed signs either both
hands are producing dynamic or static signs, or one hand produces a static sign while another one does a
dynamic sign.

For sign classification we used the combination approaching:

» Dynamical gradation (with space and time parameters) - The signs are statistic or/and dynamic. Dynamic signs may
have one, two or more movement /phases;

» Composition of a sign / sign structure — the sighs may have one, two, three or four (very rarely can be five) elements
or the independent signs with (sometimes totally different) meanings. Signs may be as following A=a; A=a+b,
A=atb+c, etc,;

»  For our description one-handed and two handed signs can be described in the same way. But it is worth to mention
that there can be a significant difference between the sign producers and their moving/sign producing kinetics.

Classification of signs Schematically it looks as follows:

SIGNS

N

ONE-HANDED TWO-HANDED

One static, another dynamic Bo ynamic

Symmetric Asymmetric Left static/Right dynamic Right static/\.ef{ dynamic

Symmetrit Asymmetric
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Spoken Georgian for DHH

DHH is considered as bilingual population word-wide, but in some cases these people may know
only SL. Sometimes they may have very poor linguistic skills for SL, using so called home SL and
staying isolated. The Georgian Union of Deaf tries to reveal such people across the country and to help
them in integration to the local DHH community supporting the teaching GESL - as a basic
communicative language.

Spoken Georgian is the main language for education for Georgian DHH and therefore, it is very
important to have a good knowledge of spoken Georgian and to overcome the existed agrammatism
among the community members.

Teaching spoken Georgian in Deaf schools will provide a good basic for future education process of
DHH.

The Meaning of the Product

The final product will be the fully elaborated system for teaching spoken Georgian to local DHH via new
technologies. This product will provide better possibilities to learn spoken Georgian for DHH. Thus, they will be
able to improve their communication skills for successful integration to the civil society. A good knowledge of
Spoken Georgian will also help to improve the level of social, cultural and economic life for local DHH.
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Preverbs in Spoken Georgian and Georgian Sign Language

The 5th Meeting of Signed and Spoken Languages (SSLL5). Osaka, Japan. September 24 - 25, 2016.
http://www.r.minpaku.ac.jp/ritsuko/me_20160924-25.html

Abstract

In the presented paper the functions of preverbs are described in Spoken Georgian and in Georgian Sign
Language (GESL) as a contribution to the typology of this issue. Preverbs have different meanings and activities
in different languages. Typologically the functions of preverbs are:

1. Spatial — a. Direction in space, b. Orientation towards the speaker;
2. Temporal — a. Aspectual content, b.Tense changing;

3. Objective — a. Valency affecting, b. Object role shifting;

4. Lexical — Word derivation.

The three functions of Spoken Georgian and other Kartvelian preverbs - spatial, temporal and lexical - are well-
described by a number of Georgian scholars, but the objective function of preverbs and object role-shifting
effect of preverbs in these languages are first described in this paper.

The objective content or function of preverbs has a derivational effect, such as changing the valency of the verb.
The lexical and objective functions are derivational. The latter shows an argument linking effect, while the lexical
function performs lexeme derivation. As the affected argument always is an object, | named the argument
linking function as ‘objective’. This function of preverbs (particles and adpositions) and the effect of
transitivisation are described in the Indo-European languages by a number of linguists. Some scientists describe
the argument-structural preverbs and particles with a morphological approach, while other authors consider
particle verbs and preverbal constructions as syntactic matters.

The paper also discusses verbal argument structure alternations signaled by preverbs in Spoken Georgian and
the other Kartvelian languages. | argue that preverbs also affect verbal valency changes and stimulate object
role-shifting in Spoken and Signed Georgian verbs. Although for the first view preverbs in GESL have only spatial
contents and thus, in GESL preverb can increase the valency by adding a local/spatial argument/indirect object.
To translate the different meanings of preverbal forms from Spoken Georgian, GESL uses the other morphemes
conveying the proper morphosemantics for the concrete cases.

Preverbal object role swapping or so called ‘argument alternations’ may occur in the Indo-European languages
and it is well-attested in these languages. | name this function of preverbs as ‘object role-shifting’ taking into
consideration that it is a morphosyntactic phenomenon with certain morphological references existing inside the
incorporated Spoken Georgian/Kartvelian verbs in difference from primarily syntactic ‘object alternations’ with
semantic and pragmatic components. Actually, contextual factors are very important for argument alternations
in general, but for object role-shifting the verbal morphosemantics is crucial. Object role-shifting can be
considered as one type of object alternation and these two issues may have a single linguistic umbrella.

The presented paper is first to expose the spatial contents of preverbs in GESL and the process of
grammaticalization as well.

Keywords: preverb, Georgian, Georgian sign Language (GESL), SL, object, valency, verb
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1. Introduction

The aim of the paper is to research preverbs in the Georgian Sign Language (GESL) in comparison with spoken
Georgian. This is the first look on GESL preverbal elements, which can be interpreted in different way. My goal is
to raise the issue of positional preverbal units and conduct a trial of typological generalization revealing the
values of the functions for preverbs.

A preverb is a prefix or particle preceding the root or stem of a verb. “’Preverb’ is a convenient term for a
prepositional element in a compound verb” (Margolis 1909:33). Geert Booij and Ans Van Kemenade define the
notion of preverb as “a traditional descriptive notion in Indo-European linguistics. It refers to morphemes that
appear in front of a verb, and which form a close semantic unit with that verb. In many cases, the morpheme
that functions as a preverb can also function without a preverbal context, often as an adverb or an adposition.
Most linguists use the notion ‘preverb’ as a cover term for preverbal words and preverbal prefixes”(Booij &
Kemenade 2003:1). “Preverbs are intriguing grammatical objects. Semantically, they form a lexical unit with the
verb they modify, sometimes behaving like an affix and sometimes more like an independent word. In all cases,
however, preverbs appear to form a complex predicate with the verb they modify” (Dufresne, et al 2003:33).
Verbs with preverbs and particles have been a research topic for a number of linguistic papers (Zeller 2001,
2003, Blom 2005, Farrell 2005, Hoekstra1988, 1992, Levin & Rappaport 1995, Ackerman & Webelhuth 1998, Li
deling 2001, MciIntyre 2003, 2007, Olsen 2000, Stechow 1995, Pinker 1989, Miiller 2000, Booij 1990, Haider
1997, Haiden 2006, Cherchi 1997, Harris 2003, Shanidze 1980, Li 1999, Dehe” 2002, Holisky 1981, Veshapidze
1967, Yearbook of Morphology 2003, etc.)

In the Georgian language preverbs, postpositions and particles are different morphological units, although
Georgian polypersonal verbs' with preverbs are often translated into the Indo-European languages using
postpositions and particles. In this paper only preverbs (as verbal prefixes) will be discussed.

| disclose the typological classification for the functions of preverbs and show how these morpho-semantic
contents of preverbs appear in spoken Georgian. | argue that preverbs stimulate the object role-shifting in
Georgian verbs and in the other Kartvelian languages as well. | also argue that preverbs affect verbal valency in
these languages. This paper contributes to the scholarly literature by revealing the object role-shifting function
of preverbs and the general classification of the functions of preverbs. The presented paper sheds more light on
preverbs in non-Indo-European spoken languages and The Georgian Sign Language (GESL).

As mentioned above, the goal of the presented project is to investigate GESL preverb and its place in GESL verbal
morphology. GESL is a less studied language for today. It is a language of Deaf and Hard of Hearing people (DHH)
in Georgia. These people are the linguistic minority without any national diversity inside their community, and
GESL is a united language for them. GESL has its individual grammar system, but unfortunately it is a less studied
language.

It is known that there was a dominant Russian Sign Language in the Soviet Union and it had a big influence on
the all Sign Languages (SL) in this space. In the post-Soviet reality these SL began to reintegrate. The former
Soviet Republics perform the investigations of these reintegrated SL in their countries. Georgia is typical in that
and now we are doing the first steps. Namely, a few scientific works and teaching guides were published with
the financial support of USAID and Save Children International Thilisi Office. | investigated the GESL linguistic
system in general and published a book “The Georgian Sign Language”; in a close collaboration with the local
Deaf community | elaborated the first Georgian Dactyl Alphabet and introduced it to my colleagues at different
International conferences. Last year, | published “The GESL Dictionary” with 4000 lexical units and created its
electronic version as well (www.gesl/iliauni.edu.ge). This project was supported by Shota Rustaveli National
Scientific Foundation. “The GESL Election Dictionary” was published last year with the financial support of USA
Embassy in Thilisi.

The most important milestone for the Euro-Atlantic paradigm of values is a development of non-stop processes
for integration of disabled people into the civil society. In this light the deep investigations of the GESL
morphology and syntax is very important and topical, as it meets the life demands of DHH in Georgia.

The methods used are descriptive-analytical and comparative. To reveal the GESL forms, | used the
method of elicitation. My language sources were local Deaf persons of different gender and age with a
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good knowledge of GESL, the third generation born in Deaf families. Besides the elicitation, I also
checked these forms in the free narrative texts - videos. | used about five hour videos of GESL signing.

The paper contains an introduction, chapter 2 — Functions of preverbs in spoken Georgian, chapter 3 — preverbs
in GESL and conclusions.

2. Functions of preverbs in spoken Georgian

Theoretically, all prefixes placed in front of a verbal root or stem are preverbs. “The structure of the
preverb+stem combination is superficially similar in Georgian, a member of the Kartvelian (South Caucasian)
family” (Harris 2003:61). “The history of preverbs in Kartvelian is similar to that of a number of other languages:
adverbs or nouns gradually become part of a verb stem.” (Harris 2003:66)

Ordinary Georgian verbs may have a few preverbal prefixes, but which of them is a preverb? The answer to this
guestion can be found in morpheme position and verbal affix range. Preverbs always occupy the first position in
such prefixal rows. There are three types of verbal prefixes in Georgian verbs:

e The first affix is a preverb, followed by

e The second, which is the marker of person (subject or object), followed by

e The third, which is a poly-functional preradical vowel.
“Agreement markers may come to occur between a preverb-root combination by a variety of diachronic means.
The mechanism followed in Svan and Georgian is a familiar one, involving reanalysis of an adverb or noun,
cliticization to an existing agreement-root sequence, and eventually further reanalysis of the proclitic preverb as
a prefix.” (Harris 2003: 74-75)

(1) ga-v-a-k’et-e
PREV-SBIJ ISG-VER/N-do-RM2
| did/made it.

All the prefixes (ga-, v-, a-) in example (1) are preverbal markers referencing the proper morphological
categories with proper semantic contents. The preverb in this form is ga-. A Georgian verb may have three
verbal prefixes as a maximum, or even none. The first element could also be another prefix and not a preverb,
but only in the verbal forms that are without preverbs. Thus, the place for preverbs among the verbal affixes is
strictly defined in all the Kartvelian languages.

In Georgian “most verbs have a preverb lexically associated with them, although there is also a group of verbs
that do not have preverbs.” (Gurevich 2006:94). Preverbs have different meanings and activities in different
languages. The typological schematic classification of the functions of preverbs appears as follows:

PREVERB

—/

SPATIAL TEMPORAL OBJECTIVE  LEXICAL

Preverbs may convey four different morphosemantic meanings or contents: spatial, temporal, objective and
lexical. These contents can be conveyed separately or they can be shared or mixed in the frames of one preverb.
For instance, some Georgian preverbs can display spatio-temporal content in one form. An example of shared
spatio-temporal content can be seen by comparing the examples 2a, 2b and 2c:

(2 a) a-pren-s
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VER/N-fly-SBJ3SG
He/She lets him/her/it/them fly.
(2 b) ga-a-pren-s
PREV-VER/N-fly-SBJ3SG
He/She will let him/her/it/them fly away.
(2 c) se-a-pren-s
PREV-VER/N-fly-SBJ3SG
He/She will let him/her/it/them fly inside

By adding the preverb ga- or Se- these forms show two types of changes: the verbal action of present tense
becomes future and a neutral direction obtains a vector with a concrete direction (away and into, inside of
something). As we see, the preverbs ga- and Se- in examples 2b and 2c show shared spatio-temporal content.

The spatial content of preverbs seems to be initial and universal. Most of the languages with preverbs can
display this content. “In the Kartvelian languages, preverbs have many of the properties they have in other
languages, including indication of location or direction of motion” (Harris 2003:61).

In the Georgian language, simple preverbs (CV, V structures) show direction mainly with the verbs of motion.
Compound preverbs (CVCV, VCV structures) are produced by adding mo- preverb to simple preverbs in order to
convey that the speaker® (or hearer) is at the final point of destination. Thus, Georgian preverbs can display two
types of spatial content: direction in space and orientation towards the speaker. Shanidze (1980:238-261),
Veshapidze (1967), Makharoblidze (2012:53-71) and Asatiani (2009:38-47) discuss this in more detail.

The main directions in space are displayed by the simple preverbs. The compound preverbs with mo- have the
same spatial vectors, but additionally showing the orientation towards the speaker.

mi- — away /from speaker

5 —-———

mo- towards /to speaker

mimo- = back and forward

1

a-/amo- ' up

|

éa- /éamo- down

Se- / semo- S from outside to inside

(55—

ga- / gamo- from inside to outside

c’a- / c’amo- — away /from something / somebody

gada- / gadmo- overcoming, across

da- /(damo-)* P, over a path

uku*- /ukumo*- from back

The temporal function of preverbs in Georgian may have two grammatical contents:

27



1. Present tense becomes future by adding a preverb,
2. Aspectual function is displayed by the presence of preverbs in perfective paradigms.

Very often these two contents may occur together. Comparing the example 2a with 2b or 2¢c, we can observe
tense-changing and aspectual contrast as well. The tense-changing function of Georgian preverbs led to the
emergence of producing new ‘screeves’ (rows of conjugation). Preverbs as aspectual and tense operators in
Georgian and in the other Kartvelian languages have been well investigated (Shanidze 1980, Tschenkeli 1958,
Veshapidze 1967, Asatiani 1952, Schmidt 1969, Deeters 1930, Holisky 1981, Topuria 1967, Harris 1978, 2003,
Cherchi 1997, Martirosov 1956, Kobalava 2002, Asatiani 2009, Ivanishvili & Soselia 2009, and others).

The lexical function of preverbs is lexeme derivation. Sometimes Georgian preverbs change the meaning of the
word, thereby producing a new lexical unit:

(3a) c’a-k’itxv-a
PREV-read-INF
Reading’
(3b) da-k’itxv-a
PREV-interrogate-INF
Interrogation
(3c) gamo-k’itxv-a
PREV-examine-INF
Examining
(3d) se-k’itxv-a
PREV-ask-INF
Asking

(3e) mo-k’itxv-a
PREV-send regards-INF
Sending regards

(3f) gada-k’itxv-a
PREV-reread-INF
Rereading/over-reading

The lexical differences between these examples above are derived from the preverbs. In Georgian there are a
few dozen verbs for which preverbs clearly carry a lexeme derivational function. Some preverbs are more active
as derivational affixes than others. (For more discussion see Makharoblidze 2012: 53-71.)

These three functions of Georgian and other Kartvelian preverbs - spatial, temporal and lexical - are well-
described by the previously mentioned authors, but this paper is the first to describe the objective function of
preverbs and the object role-shifting effect of preverbs in these languages.

The objective content or function of preverbs has a derivational effect, such as changing the valency of the verb.
Both the lexical and objective functions are derivational. The latter shows an argument linking effect, while the
lexical function performs lexeme derivation. As the affected argument is always an object, | named the
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argument linking function as objective. This function of preverbs (particles and adpositions) and the effect of
transitivisation in the Indo-European languages are described by a number of linguists. This discussion mainly
concerns their approaches. Some scientists take a morphological approach to describe the argument-structural
preverbs and particles (Neeleman & Weerman 1993; Stiebels & Wunderlich 1994; Olsen 1997; Mcintyre 2003,
2007, Hoekstra 1988, 1992, den Dikken 1995, Stechow 1995, Svenonius 1997, 2005, Booij & Kemenade 2003). “If
the preverb has become a real prefix, we may use the more specific notion of ‘complex verb’, whereas we take
the notion ‘complex predicate’ to refer generally to multi-morphemic expressions with verbal valency. That is,
we make a terminological distinction between complex predicates and complex verbs. The latter are multi-
morphemic, but behave as single grammatical words” (Booij & Kemenade 2003:1). “The argument linking
properties of ‘completive’ complex verbs are the same as those of resultative constructions. In both cases,
intransitive verbs can become transitive (chat people up, talk people senseless)” (Mclntyre 2003:126).

Other authors consider particle verbs and preverbal constructions as syntactic matters (Zeller 2003, 2001, Haider
1997, Lu deling 2001, Booij 1990, Keyser & Roeper 1992, Miiller 2000). “The view that the particle and the verb
must be realized in a strictly local configuration requires that this relation is established at the relevant level of
syntax where lexical relations are established and checked.” (Zeller 2003:199) “Even the meaning of a so-called
“semantically transparent” particle verb cannot always simply be reduced to the meaning of the verb and the
meaning of the particle” (Zeller 2003:198).

In addition to the syntactic position, Jochen Zeller offers a hybrid approach: “I provide a discussion of particle
verbs in the context of a comparison between some of these alternative theories and the multi-representational
approach, and the discussion shows that only the latter can fully account for the heterogeneous properties of
the verb-particle construction. The hybrid status of particle verbs is a challenge for tree-representability, but as
long as one does not want to give up hierarchically structured syntactic representations when confronted with
problematic data, a multi-representational theory can be considered an adequate and well-motivated
approach.” (Zeller 2003:203). In our opinion this hybrid theory seems to be the best approach. Following this
logic we can consider preverbs (and particles with verbs) as morphosyntactic matters, and for mono-personal
languages (such as Indo-European) this is a convenient analytical tool. On the one hand, anything concerning
verbal valency in these languages should be considered on the syntactic level only, since there is no
morphological marking in the verbs for objects (or, in other words, there is no morphologically referenced
arguments’ structure). On the other hand, the proper morphological verbal forms with preverbs and/or particles
create a concrete morpho-semantic base for any changes of verbal valency.

In light of this, the objective function of the Georgian preverb in the frames of a polypersonal verbal system
seems to be very interesting from a typological point of view. Although the influence of preverbs, particles and
prefixes on verbal valency and argument-linking is a fairly common topic in cross-linguistic studies devoted to
Indo-European languages, this function has never been discussed,® nor has Georgian data been taken into
consideration for typological research. A few years ago | described the argument linking function of Georgian
and Mingrelian preverbs in “Linguistic Papers II” (Makharoblidze 2010:77-101).

In the examples below, changes of verbal valency are connected to the morphosemantics of the preverbs.
(4a) a-a-$en-a (man-S, is-0d)’
PREV-VER/N-build-SBJ3SG (He/she-ERG it-NOM)
He/she built it.
(4b) mo-a-sen-a (man-S, is-Od., mas-Oind.)
PREV-VER/N-build-SBJ3SG (He/she-ERG it-NOM it-DAT)
He/she built it at/on it.
(4c) mi-a-sen-a (man-S, is-Od., mas-Qind.)

PREV-VER/N-build-SBJ3SG (He/she-ERG it-NOM it-DAT)
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He/she built it at/on it.

(4d) da-a-sen-a (man-S, is-Od., mas-Oind.)
PREV-VER/N-build-SBJ3SG  (He/she-ERG it-NOM it-DAT)
He/she built it on/upon it.

(5a) ga-v-¢’er-i (me-S, is-0d)

PREV-SBJ1SG-cut-RM (I it-NOM)
I cutit.

(5b) mo-v- ¢’er-i (me-S, is-0d., mas-0ind.)
PREV-SBJ1SG-cut-RM (I it-NOM it/her/him-DAT)

| cut it from him/her/it.

In these examples, the preverbs a- and ga- are changed for mi-, mo- and da- preverbs and the verbal valency is
increased; bitransitive (or ditransitive) forms are derived from transitive verbs. Preverbs can reduce verbal
valency as well, and the same examples demonstrate this (vice versa).

Usually, in Georgian the preradical vowels affect verbal valency (Shanidze 1980, Harris 978, Deeters 1930,
Holisky 1981, Vogt 1971, Tschenkeli 1958, Schmidt 1969, Uturgaidze 2002, Hewitt 1995, etc.). When a preverb
affects the verbal person linking, then these vowels lack a valency-increasing function and they are not relevant
to this content.

(5¢c) mo-v-a-c’er-i (me-S, is-Od., mas-Oind.)
PREV-SBJ1SG-VER/N-cut-RM (I It-NOM it/her/him-DAT)
| cut it from him/her/it.

As we see, the number of verbal persons was changed in example 5b without any preradical vowel. In example
5c, however, the preradical vowel a- has the morphosemantic content of supperessive, while a valency
increasing effect is caused by the preverb mo-.

The verbal valency, in other words the number of verbal persons, can be changed by adding a preverb to the
verbal forms or by changing the existing preverb.

(6a) v-a-ngri-e me k’edel-i.
SBJ1SG-VER/N-destroy-RM | wall-NOM.
| was destroying the wall.

(6b) da-v-a-ngri-e me k’edel-i.
PREV-SBJ1SG-VER/N-destroy-RM | wall-NOM.
| destroyed the wall.

(6¢) mo-v-a-ngri-e me k’edel-i saxl-s.
PREV-SBJ1SG-VER/N-destroy-RM | wall-NOM house-DAT.
| destroyed the wall of/at house.

The transitive verb (6a) becomes bitransitive (6c) by adding the preverb mo- and the transitive verb (6b) also
becomes bitransitive (6c) by changing the preverb da- with the preverb mo-.
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In the Georgian language, preverbs may have different functions when attached to different verbs, and concrete
verbal semantics has core importance in each case. While speaking about the role of preverbs for verbal valency,
another separate case should be mentioned here. The preverb da- conveys the meaning of plurality for the
direct object of some verbs, compare: kalma p’uri gamo-acxo.” The woman baked a loaf of bread’ and kalma
p’urebi da-acxo.’ The woman baked several loaves of bread.’ This function belongs only to da- preverb, but it is
still very important for the Georgian verbal morphology, as the third person direct object has no marking in
modern Georgian.? There are only two ways to convey the meaning of plurality for the direct object:

I. The preverb da- has such a function with some verbs, and

Il. Changing the stem of some verbs, compare: movk’ali ‘I killed him/her’ - davxoce ‘I killed them’, davsvi ‘I
make/let him/her sit down’ — davsxi ‘Il make/let them sit down’, davagde ‘I threw it down’ - davg’are ‘I threw
them down’, etc. These forms often involve the preverb da-.

The Georgian preverb can stimulate two types of changes to verbal valency:

1. The preverb can increase or reduce the number of existing arguments (in verbal morphology). The
affected argument in most cases is an indirect object as an argument with a spatial content (see
examples 4b, 4c, 4d).

2. The preverb stimulates role-shifting between objects. The direct object in transitive verbs becomes the
indirect object and a new direct object appears, making the verb bitransitive (see examples 7a-8b).

(7a) me ga-v-k’vet-e sxeul-i.
| PREV- SBJ1SG-cut-RM body-NOM
| cut the body.
(7b) me mo-v-k’vet-e sxeul-s nac’il-i.
| PREV-SBJ1SG-cut-RM body-DAT part-NOM

| cut a part of the body.

(8a) kal-ma da-m-a-b-a me.
woman-ERG PREV-OBJ1SG-bind/fasten- SBJ3SG |
The woman bound/fastened me.
(8b) kal-ma mo-m-a-b-a me tok’i.
woman-ERG PREV-OBJ1SG-bind/fasten- SBJ3SG |I/me rope-NOM.

The woman bound/fastened the rope to me.

Preverbal object role-shifting can be of two types:

A. In transitive verbs the direct object becomes indirect and a new direct object appears in the verb (see
examples 9a-9c).
(9a) k’ac-ma me ga-m-q’id-a.

man-ERG | PREV-OBJ1SG-sell- SBJ3SG

The man sold me.
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(9b) k’ac-ma me sxva-s mi-m-q’id-a.

man-ERG | other-DAT PREV-OBJ1SG-sell- SBJ3SG

The man sold me away to somebody (to the other person).
(9¢) k’ac-ma me p’ur-i mo-m-q’id-a.

man-ERG | bread-NOM PREV-OBJ1SG-sell- SBJ3SG

The man sold me the bread.

The preverb ga- was exchanged for the preveb mi-, and the transitive form (9a) became bitransitive (9b), adding
the indirect object to the verbal morphology. The direct object (me) of the verb with the mi- preverb in example
9b becomes the indirect object for the same verb with the mo- preverb in example 9¢c, and a new direct object
(p’uri) appears as well. This opposition of the mi- and mo- preverbs stimulating object role-shifting may clearly
occur only with the first and second object persons, because as a preverb communicating orientation towards
the speaker, mo- is never used with the 3" person. (For more details see Shanidze 1980:238-261.)

B. Preverbs have a role-shifting effect between direct and indirect objects in bitransitive verbs. This is a
direct role-shifting, or in other words, the objects are swapped: the direct object becomes indirect and
the former indirect object becomes direct object:

(10a) mo-m-a-b-a bavsv-ma me sk’am-i.

PREV-OBJ1SG-bind/fasten-SBJ3SG child-ERG |/me chair-NOM
The child bound/fastened the chair to me.

(10b) mi-m-a-b-a bavsv-ma me sk’am-s.
PREV-0OBJ1SG-bind/fasten-SBJ3SG child-ERG | chair-DAT
The child bound/fastened me to the chair.

In example 10(a) m- is a marker for the first person indirect object, while in 10 (b) m- is marking the first person
direct object. As m- is the same prefix for the first person direct and indirect objects, these forms differ only by
preverbs. The same situation appears with the second person objects, as they have the shared marker g-, and
the object role-shifting phenomenon is reflected only via preverbs. The same situation is confirmed for the plural
forms of the 1°* and 2™ objects.

(11a) kal-ma Sen mo-g-a-xetk-a dok-i.
woman-ERG you PREV-OBJ25G-throw-SBJ3SG pot-NOM
The woman threw the pot on/at you.

(11b) kal-ma sen mi-g-a-xetk-a dok-s.
woman-ERG you PREV-OBJ2SG-throw-SBJ3SG pot-DAT

The woman threw you at/on the pot.

(12a) mo-g-a-c’eb-a man Sen kag’ald-i.
PREV-OBJ2SG-glueing-SBJ3SG he/she-ERG you paper-NOM
He glued the paper on/at/upon you.

(12b) mi-g-a-c’eb-a man Sen kag’ald-s.
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PREV-OBJ25G-glueing- SBJ3SG he/she-ERG you paper-DAT
He glued you on/at/upon the paper.

As we see in the examples above, the role-shifting between the direct and indirect objects is connected with the
mi- and mo- preverbs. Originally, mo- is a preverb showing the orientation towards the speaker and this preverb
is never used for the third person (with an exception, when the third person is located close to the first or
second person). Thus, the object role-shifting obviously takes place only in verbs with the first and second
person objects. With the third person object the role-shifting will not appear as clear on the morphological level,
but the syntactic level can clarify this matter:

(13a) ga-a-txov-a mama-m $vil-i.°
PREV-VER/N-marry- SBJ3SG father-ERG daughter-NOM
The father married / gave away his daughter.

(13b) mi-a-txov-a mama-m svil-i k’ac’-s.
PREV-VER/N-marry- SBJ3SG father-ERG daughter-NOM. man-DAT
The father married /gave away his child/daughter to the man.

(13c) mi-a-txov-a mama-m svil-s kal-i.

PREV-VER/N-marry- SBJ3SG father-ERG son-DAT woman-NOM
The father married his child(son) with/to the woman.

In these examples, the valency-increasing effect is clear, but the object role-shifting is not visible in the verbal
morphology. The verbs in examples 13b and 13c look the same, and the object role- shifting in 13c is displayed
clearly only in the syntax, where we can see that Svils is now in the dative case. It means that the former direct
object of the verb 13a became the indirect object by changing the preverb ga- for the preverb mi-in 13c, and a
new direct object (kali) has appeared.

Crucially, object role-shifting may occur only with verbs which semantically are able to accept the first and
second person direct objects, or in other words, these verb can accept an animate (namely, human class) direct
object. Interestingly, all verbs can be divided on such groups by acceptance of the 1" and 2™ direct objects as
morphological verbal persons (or arguments). Examples of this accepting verbal group are: xat’'va ‘paint’,
ganac’yeneba ‘to offend’, k’vla ‘to kill’, dasma ‘to make sit / put’, ag’vana ‘to lift’, etc. The object role-shifting
may occur only with such verbs, but not in every verb of this group. > Examples of the non-accepting verbal
group are: p’at’ieba ‘forgive’, Sesma ‘to drink’, k’eteba ‘to do/to make’, k’itxva ‘to ask’, etc. These are the forms
only with 3" person direct object, which is mostly inanimate, and this verbal person is not marked in Georgian
verbs, neither in the singular nor in the plural. However, some exceptions also may also occur in the language.

In the Kartvelian languages, three semantic groups of verbs are revealed, where object role-shifting may occur:

1. To buy/sell/(ex)change, to bound/link and to bring/give type of verbs - in this group the objects are
swapped in bitransitive verbal forms (see examples 8-13, 21);

2. To cut/tear and to clean type of verbs, where the direct object can be something or somebody as a
whole, but it may alter only a part of it. In such case this whole becomes an indirect object (see
examples 5, 7,17- 20);

3. To build/destroy and to write type of verbs — in these verbs, the indirect object with spatial content can
be added, turning transitive verbs into bitransitives (see the samples 4, 6, 16).

Typologically, object role-shifting is not a unique case. The same type of preverbal object role swapping may
occur in the Indo-European languages. If we compare the two sentences: “I asked it for something” and “I asked
something for it,” or another two sentences: “I did it for/with something” and “I did something for/with it”, we
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observe the object role exchange through particles, or postpositions, and position. The direct object often tries
to stay near the verb and the indirect object is linked to the particle or adposition. Actually, argument
alternation has been well investigated by a number of authors. | do not name this function of preverbs ‘object
alternation’ instead considering object role-shifting as a morphosyntactic phenomenon with certain
morphological references existing inside the incorporated Georgian/Kartvelian verbs as opposed to primarily
syntactic ‘object alternations’ with semantic and pragmatic components (as discussed by, among others Fillmore
1965; Levin 2006, 2015; Allerton 2006; Rappaport & Levin 2008, 2012; Rappaport 2014; Thompson 1995; Hale &
Keyser 2002; Miiller & Wechsler 2014; Bresnan et al 2007; Bresnan & Nikitina 2009, etc.). Contextual factors are
very important for argument alternations in general, but for object role-shifting the verbal morphosemantics is a
crucial key to the data. Taking into account the abovementioned situation of verbal forms with the 3™ person
direct object (when syntactic context reveals the morphological changes), object role-shifting can be considered
as one type of object alternation, though these two issues may have a single linguistic umbrella.

The latest challenges for argument alternations are the following: understanding the relation between the
variants; how to account for alternate realizations of a verb’s arguments, as well as any changes in the number
of arguments, as in the causative alternation; understanding the factors that determine the choice of variant in a
given context; how semantically characterize a set of verbs that show a particular alternation (Levin 2015). The
same challenges appear for verbal morphological object role-shifting in polypersonal verbal systems.

It should be noted that argument alternation is well attested cross linguistically. Argument alternations that
have been described for English and the other Indo-European languages is equally well attested in Georgian with
similar semantic and pragmatic shifts. See the examples (14 and 15) below:

(14a) marc’q’v-is-gan ga-v-a-k’et-e k’rem-i.
strawberry-GEN-from PREV- SBJ1SG-VER/N-make-RM cream-NOM
| made a cream from strawberry.
(14b) k’rem-is-gan ga-v-a-k’et-e marc’q’v-i.
cream-GEN-from PREV- SBJ1SG-VER/N-make-RM strawberry-NOM

| made a strawberry from ream.

(15a) saxl-is gul-is-tvis v-i-q’id-e ezo.
house-GEN sake/heart-GEN-for SBJ1SG-VER/S-buy-RM yard
| bought a yard in sake/ because of house.
(15b) ezo-s gul-is-tvis v-i-q’id-e saxl-i.
yard-GEN sake/heart-GEN-for SBJ1SG-VER/S-buy-RM house-NOM
I bought a house in sake/ because of yard.

Interestingly, the other Kartvelian languages show the same system for both cases of the objective function for
preverbs. See the examples of changing verbal valency and object role-shifting in Mingrelian and Svan (16 and
17) below:

(16a) Georg. me da-v-c’er-e c’eril-i.
| PREV-SBJ1SG-write-RM letter-NOM
Mingr. ma do-b-¢’ar c’eril-i.

| PREV-SBJ1SG-write letter-NOM
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Sv. micot-ir c’eril.
| PREV-write letter
| wrote a letter.

(16b) Georg. me mi-v-c’er-e c’eril-i megobar-s.

| PREV-SBJ1SG-write-RM letter-NOM friend-DAT

Mingr. ma mo-b-¢&ar c’eril-i megobar-s.

| PREV-SBJ1SG-write letter-NOM friend-DAT
Sv.  mi kao-tir c’eril apxneg-s.

| PREV-write letter friend-DAT

| wrote a letter to a friend.

(17a) Georg. ga-v-t’ex-e me dok-i.
PREV-SBJ1SG-brake-RM | pot-NOM
Mingr. go-b-t’'ax ma orc’q’ul-i.
PREV-SBJ1SG-brake | pot-NOM
Sv. Co-k’us mi dok.
PREV-brake | pot
| broke a pot.
(17b) Georg. mo-v-t’ex-e me dok-s p’ir-i.
PREV-SBJ1SG-brake-RM | pot-DAT piece-NOM
Mingr. mo-b-t'ax ma orc’q’ul-s pij-i.
PREV-SBJ1SG-brake | pot-DAT piece-NOM
Sv. ko-xi-a-k’is mi dok-s p’il.
PREV-SBJ1SG —VER/N-brake | pot-DAT piece

| broke off a piece of a pot.

As we see, the objective function of preverbs may occur in all the Kartvelian languages.'* Object role-shifting
takes place in verbal morphology, and, of course, it is reflected in the syntax as well, while object alternations
are primarily syntactic matters. Thus, object role-shifting may occur in languages with incorporated verbs, or in
other words, with verbs having the capacity to incorporate actants. In near future | intend to investigate object

role-shifting across the polysynthetic languages.

3. Preverbs in GESL

The issue concerning the verbal elements is one of the most interesting topic for SL researchers (Padden 1988,
Meier 200, Heine & Kuteva 2002, Lillo-Martin & Meier 2011, Pfau & Steinbach 2013, Wilbur 2013, etc.). The
question is what can be considered as preverbs in GESL. If we follow the traditional Kartvelian /Georgian studies
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(concerning the spoken languages), we can say that preverbs in GESL can display only spatial meaning and this
spatial content appears only in dynamic signs, which can imply the directions for the verbal action. The rest
three contents (temporal, objective and lexical) are exposed by the different linguistic means. For example the
temporal meaning of aspect has the word “already”.

Figure 1. The sign “already” — two-handed version.

Figure 2. The sign “already” — one-handed version.

As we see, this sign has two versions. The two-handed symmetric one is a primary lexical word. In the process of
grammaticalization its single-handed version occurs as a morpheme (verbal element) conveying the meaning of
perfectness.

According to another approach the different type of verbal morphemes can be considered as preverbs. In sign
languages (SL) such additional verbal elements are described as auxiliaries by the number of authors (among
others Gaurav& Rathmann 2012; Steinbach & Pfau 2007; Steinbach 2011; Sapountzaki 2005, 2012; Quer &
Frigola 2006, etc. )

It is important to note that GESL has no standardization. Auxiliaries and such verbal elements in this language do
not have the strict places in the row of signs. They may occur before or after the verb. Preferably the verb should
precede such sequence of signs in order to give the general lexical idea first, but in some cases (for tense and
argument marking) these units are preferred in preverbal position.

If we agree that such additional verbal elements are preverbs, than obviously preverbs have much wider
functions in GESL (and other SL as well) comparing with their grammatical roles in spoken languages. In terms of
temporal content we can observe the temporal morphemes or preverbs of past and future:
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69LI() (M)

Figure 3. The sign of past tense

boBO3L

Figure 4. (He/she) paints.

The figure 4 shows the verb “paint” in present tense while the figure 5 shows the same verb in past tense, and
on the figure 7 this verb appears in future tense.

QObIBGY

Figure 5. (He/she) painted.
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9MoJd352() &M

Figure 6. The sign of future tense.

QObIGV3L

Figure 7. (He/she) will paint.

Few SLs have been argued to have grammatical tense (but see Fridman-Mintz 2005). Rather, most SL researchers
have talked about aspect. Talking about the use of free morphemes marking some tense/aspect feature, | should
mention that there is work on signs for ‘already’ or ‘finish’ grammaticalizing into a perfect/perfective marker in
several SLs and also ‘future’ becoming a future marker (Bergman & Dahl 1994; Pfau & Steinbach 2006; Janzen
2012; Johnston et al. 2015).

Interestingly, GESL can also display the duration of the verbal action.

39656 dM300M3O0L 60560

Figure 8. The sign of duration.
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bOBO3RO

Figure 9. (He/she) was painting.

On the figure 9 the makers of duration is flowed by the marker of past tense and the verbal lexical root has the
final position.

In some SL verbal agreement can be expressed by dedicated auxiliaries. In contrast to prototypical spoken
language auxiliaries, the main (and often only) function of these auxiliary verbs is to spell-out agreement, and
they are therefore called ‘agreement auxiliaries’, but their functions and sources can differ in SL (Steinbach
&Pfau 2007, 2013; Steinbach 2011; Sapountzaki 2012; Krebs et al 2017).

| argue that the agreement auxiliaries can be considered as preverbs conveying the morphosemantics of the
above described objective function (and not only). The elements we describe below share interesting
characteristics with agreement auxiliaries in that they combine with lexical verbs and target loci associated with
arguments in the signing space. Still they are different as they extend the argument structure of the verb by
adding an indirect object, sometimes in combination with an additional semantic component. By all means these
elements, which precede the verbs, can be taken for preverbs (at least on the positional base) with different
morpho-semantics and it is clear that these preverbs participate in valency-increasing process in GESL. These
preverbs also are able to display the object alternations in this language.

The two-handed symmetric dynamic sign on the figure 10 is a marker of the indirect object with the lexical
meaning - “respect” and it is used for respected indirect objects, or when the verbal act is performed in the best
interests of the indirect object including the content of benefactives. (Makharoblidze 2015).

a. one-handed version b. two-handed version

Figure 10. Marker of a respected indirect object.

The one-handed version conveys the meaning of the (respected) indirect object replacing the pronouns. It is an
object area oriented spatial sign. In figure 11 this marker is oriented towards the third person — indirect object.
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@a-aaa

INDEX; WRITE PREV-RESPECT3

‘I write (it)for/to him/her.’

Figure 11. One-handed version of RESPECT in post-verbal position.

ad

INDEX; INDEX3 WRITE PREV-RESPECT3

‘I write (it) for/to him/her.’

Figure 12.Two-handed version of RESPECT in post-verbal position.

Figure 13. Marker of indirect object for a disrespected indirect object.

INDEX;3 INDEX; WRITE PREV-DISRESPECT ‘| write (it) for/to him/her.’

Figure 14. Marker of disrespect in post-verbal position.

The sign on the figure 13 conveys the meaning of disrespect to the indirect object. It also can imply the meaning
of malefactive.
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The sign of causation (which also increases the verbal valency) is a two-handed asymmetric dynamic sign:

X

Figure 15. Marker of causation.

INDEX; DO

‘l am doing/do (it).’

Figure 16. Non causative, direct form.

INDEX; DO IOM-CAUSE

‘I make him/her do (it).”

Figure 17. Marker of causative in post-verbal position.

These preverbs on the figures 10, 13, 15 participate in valency-increasing process in GESL acting as markers for
indirect object. They also show the object alternations in GESL. These markers free the word-order in GESL
providing the basement for object (argument) alternation.

Conclusions
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The main outcomes of the study are the revealed typological functions of preverbs and preverbal activities in
GESL and spoken Georgian. Georgian preverbs show four functions in spoken Georgian: spatial, temporal,
lexical and objective. The functions of preverbs in modern spoken Georgian are shown schematically below:

PREVERB

—/

SPATIAL TEMPORAL OBJECTIVE  LEXICAL

Dir41 in sp\Y aspectua/vaency\fect'g/ ward derivation

Orientation towards the speaker tense changing  object role-shifting

| argue, that the preverbs in Georgian and in the other Kartvelian languages have object role-shifting and valency
increasing effects. The revealed object role-shifting takes place in verbal morphology, and, of course, it is
reflected in syntax as well, while object alternations are primarily syntactic matters.

As shown above, object role-shifting may occur in transitive and bitransitive verbs with ability to accept a human
class (1"and 2 nd persons) direct object. Adding preverb mo- has a consistent effect on a variety of verbs. Future
corpus-based researches could reveal more details about which verbs may be affected by this preverb.*

| also argue, that in the Kartvelian languages, three semantic groups of verbs are revealed, where object role-
shifting may occur:

1. To buy/sell/(ex)change, to bound/link and to bring/give type of verbs - in this group the objects are
swamped in bitransitive verbal forms;
2. To cut/tear, to eat and to clean type of verbs, where the direct object can be something or somebody as
a whole and it may alter only a part of it. Meanwhile this whole becomes an indirect object;
3. To build/destroy and to write type of verbs — in these verbs the indirect object with spatial content can
be added, turning transitive verbs into bitransitives.
Therefore object role-shifting is intrinsically linked to the semantics of the verb itself.

Some preverbs are more active in increasing verbal valency (shemo-, mo-, mi-) by adding a local indirect object,
while other preverbs often reduce the verbal valency by removing the indirect object (ga-, da-). A large number
of detailed nuances are closely related to the concrete verbal semantics of these forms. “What makes Georgian
unique is the particular combination of morphosyntactic phenomena. As such, the language is a meta-example
of a construction, where the whole is more than the sum of the parts.” (Gurevich 2006:116).

Future investigations should be corpora-based, inductive, empirical analyses in order to reveal the full range of
activities for each preverb and describe the whole morphosyntactic system for preverbs in Georgian and in the
other Kartvelian languages.

This is the first trial to consider preverbal signs as preverbs, and | argue, that the preverbs in GESL have the
wider functions displaying the main grammatical functions of preverbs: spatial, temporal and objective.

The question comes to the theoretical approach, and | raise the issue - what can be considered as preverb?

1. All verbal elements can be taken for preverbs?
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2. Can we define the signs on figures 10, 13 and 15 as indirect object markers or the markers of the
grammar categories such as version and causation — as it would be considered in spoken languages?
Why not?

3. Can we consider these verbal elements as morphemes - if we speak about segmental morphology? In
morpheme-based morphology word forms are analyzed as an arrangement of morphemes — the minimal
meaningful elements / units. Note that interestingly, preverbs are the morphemes in spoken Georgian.

4. Can we consider these verbal elements as independent units (and not as morphemes)? Then SL will not
have the chances to have the morphemes — as every morpheme can only be just a sign.

The comparison of preverbal activities in spoken Georgian and in GESL is displayed in the table below:

FUNCTIONS Preverbs in spoken Georgian Preverbs in GESL

Spatial Direction in space| mi- mo- mimo- a-/ amo- Deictic preverbal units (and
verbal kinetics)
¢a- /éamo- Se- [ Semo-

ga- / gamo- c’a- [ c’amo-

gada- / gadmo-

Orientation mo- mimo- amo- ¢amo- Deictic preverbal units (and

towards speaker verbal kinetics)
semo- gamo- c’amo- gadmo-

Temporal Aspectual mi- mo- mimo- a-/ amo- ALREADY,
éa- /éamo- Se- [ Semo- Marker of duration
ga- / gamo- c’a- [ c’amo-

gada- / gadmo-

Tense changing mi- mo- mimo- a-/ amo- Adverbs of time,
éa- /éamo- Se- [ Semo- FUTURE,
ga- / gamo- c’a- [ c’amo- PAST

gada- / gadmo-

Objective Valnecy changing | mi- mo- mimo- a-/ amo- Markers of indirect object,
¢a- /éamo- Se- [ Semo- Marker of causation,
ga- / gamo- c’a- [ c’amo- (Deictic arguments - pronouns)

gada- / gadmo-

Object rol§ mo- mimo- amo- ¢amo- Markers of indirect object,
shifting
semo- gamo- c’amo- gadmo- Marker of causation,

(Deictic arguments - pronouns)

Lexical Word derivatior] mi- mo- mimo- a-/amo- |
(with certair,
roots) ¢a- /éamo- Se- [ Semo-

ga- / gamo- c’a- [ c’amo-

gada- / gadmo-

Table 1. Preverbs in GESL and spoken Georgian.
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It s clear, that the issue still demands future scrutiny.
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Modality in Spoken Georgian and in GESL

Conference on Historical Linguistics of the Caucasus. Paris, Ecole Pratique des Hautes Etudes, April
12-14, 2017 pp.124-127 http://immocal.ifeaistanbul.net/paris2017conf/

ABSTRACT

Modality is one of the most fascinating and complex areas of language studies. The literature on
Georgian linguistics lacks research concerning modality. This paper illustrates the types of modal
construction with examples in spoken and signed Georgian (GESL), including the imperfective modality
and negative forms. Imperfective modality is process oriented action different from result-oriented
perfect forms. GESL can also show modality semantics with a combination of manual and facial signs.
Modals in GESL can occur in the pre-verbal, clause-final, or clause-initial positions, as in many other
signed languages. Crucially, imperfective modal constructions are displayed using repeated signs.*

Keywords: modality, imperfective modality, Georgian, Georgian Sign Language, GESL

Introduction

Modality is one of the most fascinating and complex fields in language studies. In linguistics, the term
MODALITY was used for different types of reality. In general, there are three traditionally accepted
meanings for this term depending on whether one is referring to logical, discursive, or grammatical facts.
It recently acquired a new meaning related to the channel employed to form messages. Even if we
consider only the grammatical content of this term, modality is an extremely complex category that
resists a general common definition that captures all of the involved factors (Herrero-Blanco & Salazar-
Garcia 2010).

Modality can be classified into DEONTIC and EPISTEMIC modality (Palmer 1979; Hoye 1997). Epistemic
modality concerns matters of the knowledge or beliefs on which speakers express their judgments about
states of affairs, events, or actions (Hoye 1997:42). Deontic modality concerns the possibility or
necessity of acts in terms of which the speaker gives permission or asserts an obligation for the
performance of actions at some point in the future (Hoye 1997:43). In Georgian, among other languages,
the difference between the epistemic and deontic modality is sometimes not very clear; the same modal
verb or particle (unda, for example) can have epistemic and deontic contents. Unfortunately, the
Georgian linguistic literature lacks research on modality, with only a few papers are published on this
topic (Sharashenidze 1999, 2000; Boeder 2010). This paper discusses modality issues in spoken and
signed Georgian and describes the main types of modal constructions in both languages.

Modality in Spoken Georgian

» Types of modal constructions
Roughly speaking, epistemic and deontic modality has a few semantic subgroups. Formally, any type of
modality may be displayed by the following types of constructions (in terms of exposition):

1. Purely verbal construction with a modal verb (auxiliaries) and the main verb (minda c’avide — |
want to go).
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2. Construction with non-verbal elements consisting of a nonverbal modal element (particle) and a
verb (unda c’avide — | should go).

3. Combined construction consisting of a modal verb and a particle, along with the main finite verb
(vici, unda c’avide — I know I should go).

In modern spoken Georgian, modality content often occurs with the following verbal forms:

minda ‘I want’/ginda “You want ‘. Interestingly, the reduced form for the second person singular gind —
(gind) is often used as a conjunction with the semantics of free choice/free will. The form of the third
person singular unda ‘should” is becoming a particle that is the most frequent unit in Georgian modal
constructions.

Seizleba/Sesaszloa ‘it is possible’,

vpikrob ‘I think’/sapikrelia ‘one could/may think’,

ve ¢'vob ‘I doubt’/sae ¢’voa ‘It is doubtful’,

vvaraudob ‘I suppose’/savaraudoa ‘It could be’/*supposed’,
vgrznob ‘1 feel’/igrsnoba ‘One can feel’,

c’xadia ‘it is clear’

natelia ‘it is clear’

vici ‘I know’

mitxres ‘I was told’.

To convey the second version of modality with nonverbal element, spoken Georgian often uses the
following particles:

lamis ‘almost’, “about’

albat “probably’

titkmis “almost’, “about’

k’inayam ‘almost’, ‘about’

ikneb ‘maybe’, ‘probably’

egeb/egebis “let it be’/*if’

net’av/net’avi ‘(I) wish’

unda -should

These particles (except for unda) display the semantics of approximation, willingness, or expectation.

As we can see in the examples of spoken Georgian in Tables 1 and 2, certain constructions can show
modality: by the combinations of modal verbs (and/or particles) conveying epistemic and/or deontic
content, and the proper forms of finite verbs. The combined forms in Table 3 often have mixed
semantics (epistemic and deontic).
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Table 1. The first type of modal constructions.

Modality/Georgian form Modal verb  Finite verb Semantics

Epistemic vici Present Present/Imperfect Knowledge/feeling of the
ak’etebs//ak’etebda process, but not sure about
‘I know he/she doesl/is the results

doing//was doing (it)’

Epistemic vici gaak’etebda Present Future subjunctive Convincing semantics

‘I know he/she would do (it)’

(Being sure about the results)

Epistemic vicodi ak’etebda Past
‘I knew he/she was doing (it)’

Imperfect

Knowledge/feeling of the
process, but not sure about
the results

Epistemic vicodi gaak’etebda Past
‘I knew he/she would do (it)’

future subjunctive

Knowledge/feeling
sure about the results

being

Deontic minda (ga)vak’eto Present

‘I want to do (it)’

Optative

Wish to have the result (witt
preverbs)

Deontic minda vak’etebde ‘I Present
want doing (it)’

Present subjunctive Wish to have the process

Deontic mindode Past Pluperfect Wish to have the result (witt
(ga)mek’etebina ‘I wanted tc preverbs)
do (it)’
Table 2. The second type of modal constructions with the unda non-verbal element.
Modality/Georgian form Particle Finite verb Semantics
Deontic unda (ga)vak’eto Unda Optative Necessity/Obligation to dc
‘I should do (it)’ something in  the  future
(accomplished action witt
preverbs)
Deontic unda vak’etebde ‘I Unda Present Necessity/Obligation of having the
should be doing (it)’ subjunctive process
Deontic unde Unda Pluperfect Necessity/Obligation  for  the
(ga)mek’etebina ‘I was to dc process or result (with preverbs)
(it)’
Table 3. The third type of modal constructions.
Double modality, Georgian Modal Finite verb Semantics

form

verb+Particle

Epistemic vici
(ga)vak’eto

‘I know (that) | should dc
(it)’

(rom) unde vici unda

Optative

Knowledge/feeling  the
necessity or obligation tc
do something in the
future (accomplishec
action with preverbs)

Epistemic vici
vak’etebde ‘I know (that) |
should be doing (it)’

(rom) unde vici unda

Present subjunctive Knowledge/feeling  the

necessity or obligation of
having the process

Epistemic vicodi (rom) unde vicodi unda

(ga)mek’etebina ‘I knew

(that) I was to do (it)’

Pluperfect

Knowledge/feeling  the
necessity or obligation of
having the process ol
result (with preverbs)
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» The avertive and the approximative in spoken Georgian
The main combination of the modal (non-verbal) element with APPROXIMATIVE semantics and the finite
verb looks as follows:

A. The particle of approximation + AORIST = past tense with non-realized action; lamis movida — He/she
almost came, though the person did not come and we have the negative result.

B. The particle of approximation + optative = present tense with almost/nearly performed action: lamis
movides — he/she is about to come and we are not sure how the process ends.

These forms are the AVERTIVES, the ‘counter-to-fact TAM categories’ according to Kuteva, Aarts,
Popova, and Abbi (2015). Semantically, the avertive is ‘a bounded verb situation — viewed as a whole —
which was on the verge of taking place in the past, but did not. It denotes past events that almost took
place, but did not” (Kuteva et al. 2015). The avertive has several properties:

(i) Counterfactuality

(ii) Full foregrounded degree of verb situation realization
(iii) Zero result of verb situation realization

(iv) Imminence (the state or fact of being about to happen.)
(V) PASTNESS

(vi) PERFECTIVITY (Kuteva et al. 2015).

Example B shows that neither pastness nor perfectivity are obligatory. Crucially, the second and the
third properties of the verb situation realization and verb situation realization are also doubtful for such
cases.

Actually, example B is the PROXIMATIVE, which possesses imminences as a grammatical feature. Kuteva
at al. claim that, ‘the semantics of the avertive subsumes the semantics of the proximative’. These are
semantically close categories. Approximation and imminence are common features of the avertive and
the proximative, but it seems rather difficult include these in a common semantic umbrella since one
already has a negative result while the other is an action that is not yet accomplished that may have any
kind of result. Additionally, if perfectivity is a core feature value of the avertive, then the proximative
differs from it noticeably. Finally, we can either take such forms for the avertive and reduce the number
of properties and widen its grammatical content, or we can assign these constructions a different term
(the proximative). It also can be the optative proximative or the imminent optative (at least for the
Georgian case).

Interestingly, in spoken Georgian, all meaning depends on the verbal rows (or SCREEVES). The
construction with aorist agrees with the all properties of the avertive, but the optative construction
absolutely excludes the last two properties and changes the total picture of the other properties as well.
Therefore, the IMPERFECTIVE forms of the proximative should be separated from the avertive because the
result of such forms is not yet known. Usually, such constructions may convey the following semantics:

e The result is not expected or is not desirable, and
e The result seems to be very important/unexpected for some reasons.

I fully agree with these authors — the avertive is a semantically elaborate grammatical category. Thus, we
can consider the avertive and the approximative as a grammar category that appears on the morpho-
syntactic level with its morphological markers in the rows of verbal conjugation. First, I should say that
it is a modal category along with the other counter-to-fact TAM categories.
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» The perfective and imperfective modality in spoken Georgian

The difference between the perfective and imperfective forms of the following modal constructions is
principally in terms of the result; compare A. net’av xat’avdes ‘I wish him/her to be in the process of
painting’ and B. net’av daxat’avdes ‘I wish him/her to paint’. Modal construction (A) indicates the wish
for him/her to be able to paint, or to be in the process of painting, while construction (B) indicates the
wish to have a result, something painted by him/her. Imperfective modality is a process-oriented action
different from the result-oriented perfective forms. Deductively, this difference seems to be universal.

In some languages, different forms of mood are used to wish misfortune upon others, and another mood
is used for wishes in general. Georgian does not show such differences between opposite forms of mood
and screeves. The same screeves can convey any kind of semantics (with positive and negative
outcomes).

From the first view, it is difficult to argue that in Georgian, imperfectivity has a stronger connection to
modality than perfectivity due to the existence of parallel verbal forms with and without preverbs in the
screvees. Verbs may have perfect and/or imperfect forms depending on the preverbs. Interestingly,
Georgian preverbs show four functions: spatial, temporal, lexical, and objective. In spoken Georgian,
preverbs have the crucial role in the category of aspect. The temporal and spatio-temporal functions of
preverbs in spoken Georgian are very active and productive functions for Kartvelian (and namely,
Georgian) verbs. The temporal functions of preverbs (aspectual and tense changing) affect the modal
constructions.

Georgian verbs may have perfect or imperfect/durative forms for almost all rows of conjugation —
including even the aorist, perfect, and pluperfect (compare the forms: vc’ere ‘I was writing’/’1 wrote’,
and dav’cere, ‘1 wrote’/’l have written’; mic’eria ‘It seems, that | have been writing’/’l was writing’, and
damic’eria, ‘It seems, that | have/had written’; mec’era “(If) 1 have been writing” and damec’era, “(If) |
have/had written’). All rows in the Il and I11 series (aorist, indicative, optative, perfect, pluperfect 1, and
perfect subjunctive $) have parallel forms with or without preverbs. In the first series, the new future
indicative, conditional, and future subjunctive screeves were produced from the present indicative,
imperfect, and present subjunctive screeves by adding preverbs.

In many languages, the verbal morphology expresses the modal categories. If modality is a grammar
category, then it should have a morphological referencing. The verbal markers of modality are the
markers of mood (such as subjunctive, conditional, or indicative). Following this approach, we can
consider that in Georgian verbs, the markers of screeves with subjunctive (and conditional) mood are
morphological markers of modality.

Although we cannot give an open priority to imperfective modality in Georgian, there are some
circumstances that may bring more light to this puzzle. Interestingly, these forms of the verb minda/unda
are imperfective. The Il person of the real (non-grammatical) subject of the verb ndoma ‘to want’ is
always in dative form (k’acs unda ‘The man wants’, k’acebs undat ‘The men want’, k’acs undoda ‘The
man wanted’, k’acebs undodat ‘The men wanted’, k’acs endameba ‘The man will want’, k’acsebs
endomebat ‘The men will want’). In fact, traditional Georgian grammar considers this dative verbal
person as an indirect object and whatever is wanted as a subject. This is an intransitive medio-passive
verb. The screeves of the second series are missing.

One of main participants in Georgian epistemic modality is the verb codna ‘to know’. It is the only verb
in Georgian that has the Ill person subject in ergative and the direct object in the nominative in the
present tense: kalma icis ‘the woman knows’. Originally, these forms are from the second series, and the
forms in the second series are missing. According to traditional Georgian studies, this verb does not have
a category of aspect because it has no opposite forms and receives no preverbs. One the one hand, it is a
special or peculiar verb in terms of perfectivity; on the other hand, it conveys the semantics of the
imperfective.
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Interestingly, these forms of the verbs vici and mina/unda as the most frequent participants are the
imperfective forms. In this light, we can discuss the role of imperfective modality in Georgian.

Modal constructions with irrealis meanings should be revised in detail for the all Kartvelian languages
considering all possible meanings for the subjunctive mood:

Potentiality
Uncertainty
Prediction
Obligation
e Desire, and so on.
Statistics from the Georgian National Corpus: minda — 60469; ginda — 17740; unda — 740258; and vici
64437; ici — 12089; icis — 490077,

Modality in Georgian Sign Language

» Modality across sign languages

Sign Languages (SLs) are the natural native or primary languages of Deaf people wordwide. SLs
communicate via nonverbal channels, using manual and non-manual means to convey mean. The
information is encoded mainly by manual and mimic units. The 13" Edition of Ethnologue listed 114
signed languages worldwide in 1996 (Grimes, 1996), though Georgian Sign Language (GESL) is not
among them for sociolinguistic reasons.

This paper is the very first look at its grammatical modality. Modality as very complex grammatical
category and the object of an intense debate in present-day linguistic theory. However, research into
modality in the SLs of deaf communities is a field that has not yet been thoroughly explored. Previous
studies on modality in SLs (Brito 1990; Wilcox & Wilcox 1995; Shaffer 2004) highlighted certain
formal procedures with an iconic or metaphorical origin: repetition, energetic movement, etc. Although
certain cross-linguistic tendencies may exist, iconicity and metaphor finally act upon grammatical
codification in a language-specific way.

Interestingly, in American Sign Language (ASL), modals are auxiliary verbs used to provide additional
information (attitude) about the verb used in a sentence. They modulate the meaning/mood/feeling of the
verb. Modals can occur in three places in a sentence: directly before the verb sign, at the end of the
sentence before the subject pronoun tag, and directly before the verb AND before the subject pronoun
tag (Bernstein undated).

In Brazilian SL (Brito 1990), movements are simple and energetic in the case of deontic modality, while
those of epistemic modality are repetitive and not energetic. Wilcox and Wilcox (1995) highlight a
relatively analogous situation for ASL. Shaffer (2004:177) states that deontic modality is more basic
than epistemic modality. Modality is frequently defined as the conceptual domain of necessity and
possibility, which are expressed by modals (lexemes or auxiliaries) or grammatical mood (inflectional
coding on the verb). According to Wilcox (2016), grammaticalization in SLs operates much the same as
in spoken languages.

Crucially, iconicity and metaphor play a relevant role in the grammatical configuration of modality.
Another important question is the role of the non-manual components of modal signs that typically
involve a cluster of facial mimics including eye contact with the addressee, eyebrow raising, and head
and body positions. Crucially, imperfective modal constructions are displayed by repeated signs.

Wilcox (2004) shows that in Italian Sign Languages and ASL, movement alternations accompanied by
mimic expresses different meanings of modal verbs. Modals performed with faster, larger, and intensive
kinetics express stronger obligation, evidentiality, and possibility, while modals performed with slower,
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smaller, and less intensive movements express weaker obligation, evidentiality, and possibility. The
manner of movement corresponding to weak or strong forms (colors, adjective/adverbial manner, and
degree) is also attested in many spoken languages (Pfau & Steinbach 2006:72).

» Modality in GESL
The examples of GESL show that this language can display all three types of modal constructions. The

first type of modal constructions in GESL appear in Figures 1-12; the second type of modal
constructions with unda non-verbal element in GESL appear in Figures 13-18, and the third type of
modal constructions in GESL are illustrated in Figures 19-24.

Figure 1. Epistemic vici ak’etebs ‘I know he/she does/is doing (it) .

In the first photo, the sign conveys the modal verb KNOW, the second photo shows the finite verb DO,
the third photo illustrates the morphemic sign of DURATION, and the last indicates the direct object
THIS.

Figure 2. Epistemic vici gaak’etebda ‘1 know he/she would do (it)’.

The third photo conveys the morpheme FUTURE, the last photo is also morphemic sign FOR
SURE/DEFINITELY. This last sign is accompanied by the mimic and articulation ‘OV’ (meaningless).
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Figure 3. Negative epistemic ar vici (tu) gaak’etebda ‘I do not know (if) he/she would do (it)’.

The first photo is the sign DO NOT KNOW, the second photo conveys the sign IF.

Figure 4. Epistemic vicodi ak’etebda ‘I knew he/she was doing (it)’.

The second photo is the morphemic sign for past perfect grammaticalized from the two-handed
symmetric sign ALREADY.
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Figure 5. Negative epistemic ar vicodi (tu) ak’etebda ‘I did not know (if) he/she was doing (it)’.

The negative form DO NOT KNOW is displayed on the first photo, and the second photo shows the
particle NO. Thus, here we have double negation, though this is impossible for the present tense.
Interestingly, the marker of past tense (ALREADY) is missing here.

Figure 6. Negative epistemic ar vicodi (tu) gaak’etebda ‘I did not know (if) he/she would do (it)’.
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The marker of future in the third photo for this construction conveys the meaning of the “‘future in the
past’ or the subjunctive mood.

Figure 7. Deontic minda (ga)vak’eto ‘I want to do (it)’.
The first photo shows the sign WANT.

Figure 8. Negative deontic ar minda (ga)vak’eto ‘I do not want to do (it)’.
The first two photos show the dynamic sign DO NOT WANT.

Figure 9. Deontic minda vak’etebde ‘I want doing (it)’.
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Figure 10. Negative deontic ar minda vak’etebde ‘I do not want doing (it)’

Figure 11. Deontic mindoda (ga)mek’etebina ‘I wanted to do (it)’.

Figure 12. Negative deontic ar mindoda (ga)mek’etebina ‘I did not want to do (it)’.
As we see, here is the double negation again in the past tense.
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Figure 13. Deontic unda (ga)vak’eto ‘I should do (it)’.
The first photo displays the sign UNDA ‘SHOULD"’.

Figure 14. Negative deontic ar unda (ga)vak’eto ‘I should not do (it)’.
The first three photos show SHOULD NOT.

Figure 15. Deontic unda vak’etebde ‘I should be doing (it)’ .
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Figure 16. Negative deontic ar unda vak’etebde ‘I should not doing (it)’.

Figure 17. Deontic unda (ga)mek’etebina ‘I was to do (it)’.
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Figure 18. Negative deontic ar unda (ga)mek’etebina ‘I was not to do (it)’.

The last two photos convey the sign MISTAKEN/WRONG.

Figure 109. Epistemic-deonfic vici (rom) unda (ga)vak’eto ‘I know, (that) I should do (it)’.

59



Figure 20. Negative epistemic-deontic ar vici (rom) unda (ga)vak’eto ‘I do not know (that/if) I should do

(it)".

The second photo shows conjunction THAT.

Figure 21. Epistemic-deontic vici (rom) unda vak’etebde “I know (that) I should/have to do (it)’.
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Figure 22. Negative epistemic-deontic ar vici (rom) unda vak’etebde ‘I do not know (if) I should do (it)’.

Figure 23. Epistemic-deontic vicodi (rom) unda (ga)mek’etebina ‘I knew (that) I was to do (it)’.
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Figure 24. Negative epistemic-deontic ar vicodi (rom) unda (ga)mek’etebina ‘I did not know (that) | was
to do (it)’.

The signs in the last two photos can be considered modality markers because they are markers of the
subjunctive mood.

The figures show that in GESL, the negative forms of the modal verbs SHOULD/MUST, KNOW, and
WANT do not use the particle NO, but these are different signs. In the past tense, there is double
negation, while the marker of past tense is omitted in the modal constructions in GESL.

As the examples above show, GESL can completely express the complex variety of modal semantics
with a combination of manual and facial signs. Modals in GESL (as in ASL) can occur in the pre-verbal,
clause-final, or clause-initial positions, like the many other sing languages.

Conclusions

In this paper | tried to describe the possible modal constructions in spoken and signed Georgian. There
are the three types of modal constructions:
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1. Purely verbal construction with a modal verb (auxiliaries) and the main verb, (minda c’avide — |
want to go).
2. Construction with non-verbal elements consisting of a nonverbal modal element (particle) and a
verb, (unda c’avide — I should go).
3. Combined construction consisting of a modal verb and a particle along with the main finite verb
(vici, unda c’avide — | know, I should go).
The avertive in spoken Georgian is displayed with the second type aorist construction. The particle of
approximation + aorist = past tense with non-realized action: lamis movida — He/she almost came,
though he/she has not come and we have a negative result. The approximative is the second type
optative construction. The particle of approximation + optative = present tense with almost/nearly
performed action: lamis movides — he/she is about to come and we are not sure how the process ends.

This paper is the first to reveal modality in GESL. GESL can also show modality semantics with a
combination of manual and facial signs. Modals in GESL can occur in the pre-verbal, clause-final, or
clause-initial positions like in many other sign languages. Crucially, repeated signs show the
imperfective modal constructions.

I showed that in GESL, the negative forms of the modal verbs SHOULD/MUST, KNOW, and WANT
do not use the particle NO, but that these are different signs. | argue that in GESL, the past tense has
double negation, while the marker of past tense is omitted in the modal constructions. Modality in
spoken and signed Georgian needs future detailed research.
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Notes

1. 1do not use the subject and object in these forms because | want to show only the core of the modal
constructions. Additionally, the first pronoun is often omitted in SL texts since the body acts as a
subject.

2. The Georgian National Corpus, available at http://gnc.gov.ge/gnc/concordance.
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2396bMmM 3090 gd5Lmsb, Togsd 396 Tgys BIBOL od@o” (3BHI3> s bbg. 2015). domogy sbserobom,
53960300 Bobsbosmgdgd0s:

—_

3MbGM55359dGH o™,
2. OO Fobs3oMm™dS BI6MOO oGOl Tglcrmegdolomgzol,

3. B36mO0 59dGHol FgmHrmegdol bremgsbo Ggbmwm@s@o,
4. 000b96@Mds,

5. fodlwmwo e,

o

39089IHN™ds (37HY3> ©s bbg. 2015).

53903030 b59bsmY36096H™M OEIMOGHWMSTo J9boboEgds, BrmamM3 119dsbEH03MMs© TTs39dwIO
3059530390 3539aMM05, MMIgbsg IMORBMLObEIJLMO ©Mbyby Ms30L0 290M339ME0 FoMmZ0MYdS
309Bb0s. B396 Bogm Bgdmm gobbowrmwo dsgowomo (ersdol dmzogl) MPB39b9gdL, MH™A st Hodliero
O™ 5 M3 390RIJGHVIXMBS 5 96 SMOL 59(300909w00. 1939 9F30L J390 GO 939MEG030L dglisdy

sbsboomgdgwoi - BBMOO  9BHoL YO Egdol  Bmermgzsbo  GgbMEES@0. o 3M9dGH03MMo,
515339005 6300LB0GMHO MIBMNWEHIGHO0, B3B3 XIO 5605 FnddgYds ELOEYGdMWO. 3 GHo30L

13900 MBS 49630bowMm MMM 9.§. 3360MJL0ToGH03900. &. 39GI3, 0. 55O, 3. 303M35L - o.
500U (2015) dobg30m, 5396MG03900L 159dobEH0gzs dmoEsgl 3OMJlodsd039dL. B3gbo slizgzbom, gl séol
MO0  9OHT6gMb  sberml dymdo  35GJaMM0s, OMIGEMSE, dYudEMs, LsgMHmM BP0
©M39060 3Jmbgm, Fogcsd 53 GHo30L 3OHMmJlods@03900 3960 2560bogds 5396 EH039d5 s 39M 3 ol
939353)93MM05©. 03930 53903030l J0MOMOEO Fobol0sMYdJ0s 39OBIIEIXMdS, FoOlmwo MM ©s
DI6MM0  5dBHol  OIBMEHIGHOL  bmemgzsbo  3oBgameos, 3 B gm®3gdobmgzol (¢rsdol  fzogb)
3005090 MO IMSE 4obUHZ39d0s: 5 XIO 96O YOS OB EHGHO (s gu Fgodergds
094l 565 MHYMBOM0, 51539 IJOIOMNO JgIF0M3), SOE oMo O™ s SOE 39ORIJGHIMDS
5g 96 9m05H6MYOs. 539ME03LS s 53 3030l 3MMJL0TsEH0390L LogMmM 5§30 0356gbEGHMBS. 5g Fgodegds
0yml Mo G030l doamds: dgodergds  939MGH03900L  dobolioomgdergdol 993393°> ©@s sdom doLo
19s6G030L FOBIMMMZ]ds 56 1Yo G030l 3MrMJuods@0390L B39b, dglodwms, 39fMmEMo™ M35¢sE030L
360HmJLodoG039d0 6 03069bGHMM0  3OMJL0BsEH03900. SLgmo Lobgwgdgdo Fgdymdo ALy JEIMdOL
Logobo mbgs gobgl.

Lo0bBHIOILMS oL goMgdmgds, MM Jomwdo s50MOLEH060 BMEIEMBOL 33MMJL0TGHMWo BMEIGOO
d0005bs  g8mbzg3zs  939MG030L  sOLYdME  1gdobBHoZol  (09930L0  FsbOLOIMYOGdOm),  bmeom
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29000M33996 9999 0bss®UL: BI6MHO ImJdggds IMMm©bgos, 56 5MBLYIMZgWo 96 Momos
0350LsbdMHOLom s (LEZ3sMMEME) 58 9dBHOL TG gds-T9MLMIEgdermds  3b0dzbgermgzsbos
IbodMHOLsmM30U.
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LEAOGHOLEGH0ZMNMO FMbs3gdgdo JoBwwo 9gHm3zbmwo 3MM3MLol dobgwzom sbgmos: dobps — 60469,

30bqs

- 17740; obos — T40258; gz0p0 - 64437, ogo - 12089; opob — 49007.

(http://gnc.gov.ge/gnc/concordance)

B306 Bgdmom Im3zeg d0dmz0bowgm  IMEIEMBISLMID 9353000930 Lo@wyszos LsTgBHY39w ™
JoOmedo. mMomg LoEGY300 93959000 INEOWMdIL JosMrIE JauEWE 965803. 503608bs3m, M 9L
56MH0L MW MOOL 300390 33¢935 59 9bsdo.

domdol 33¢09390L FIuGHME 9bgddo SOEMYY OO OLEMEMOS 5J3L, Lo3oMbL L Msd9body
d93bogMo dggbem (Brito, 1990; Wilcox & Wilcox, 1995; Shaffer, 2004). do®omoo d0gbgdgdo 3 Lggmmdo
Sbgooas:

>

>

LobgBgo 3OMLErobyz0LEHMMo G9bwgbiEogdo,

M MHo  9gdgb@gdo dgboderms 0gmb 50 dmbsgaerg Hoboogdsdo (599030
9GO0 9b6s
http://seattlecentral.edu/faculty/bbernstein/ASL102/102Resources/102%20handouts/102%%20Modal
s.htm)

IO MOOL oi3m®dgdsdo 360d3zb9cm356 MMl 15353 F9EoBMO™ME0 SHOHMZ69d,

©9MbGHWMOO  dEOMdOLLL  BMIMmHMIYO0  FgsMgdom  FoMEGH030 @S  9BIOHRO0IE0s, brmem
930L@99MMH0  IMPIWMOOL 30693035 39BTGMOMGdoMO s Bo3wgd 9bgMROME0s dMIBOWOME
LA 96580 (Brito 1990). 56scrma091M0 30m5M9ds 033939ds 93900309 51gbEHwOdos (Wilcox &
Wilcox 1995)

Bmy 930093560L doshbos, OHMI ©IMBGHMOO BMEIMds MBOM  BsdIBOLMS 93oLEHYINOHMND
99oMgdoo (Shaffer 2004:177). 9m@oemds bdo®o 3560LSBEOZMHGBS HMam®3 LoFoMmMmgdoLs @
99L5dE9gdMBYOOL 3Mb393HWYOXMO MIJ0bo. U godmbo@gds 2903390 wgduigdgdoms s
©53H356 9 HB36gd0M 96 30 ML AM5ToEH03ME0 35GJMM00m BBl ZmMIsdo (Shaffer (2004:177)

305853035e0bs300l  3OM3gLbo GO 9bgddo ™M3gMHoMgdl Lsdgdy3zgwrm 9bgools bs3Bo©
(Wilcox 2016)

59605, 03MmbMOHMds o FYBHOIBMEMS IMIEMOOL 3MmBTBOAMOS3000d0 96ALOBOZMIE Gl
05050mdU.

bobyolobdgaos 565856050 9B 80dozMMo  gargdgbgool  360d369wm3zsbo  Gmero
000QOEMmdol  3Mobom.  BMAOs©I©,  FIuAHMO 969030  033968gIGHMIO  TMEOCMDS
2903M3900s 49639MmM9d0M0 HaLEgdom (Wilcox 2004).

00 86033690mds 5938 FgbBHoL FguO¥Egdol BsbgMsl, MHMYMOE 0bGHMbE0sL BodgEY3zgurm
9690380 ((Pfau & Steinbach 2006:72).U{6530, BsGO™ @5 06EHIBLOMEOO HgbBHd0 WBROM dwoge
350909 gdg0L, FglodegdemdgdLs s ByFoMHMYdGIL godmbodegl, 300069 Bgwo s 3s@sMs
J9LG9%0.

Joer00m 998EGHMO 96580 IM03Mm39ds HBgdmo s©0bodbmwo Lsdogg G030l MM 3MBLEGHMWE0s.
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Concerning Some Issues of Modality in Georgian
(Abstact)

Modality is one of the most fascinating and most complex fields of the language studies. In linguistics the
term “modality” has been used for different types of reality. In general, there are three traditionally
accepted meanings for this term, depending on whether one is referring to logical, discursive or
grammatical facts. Recently it has acquired a new meaning, related to the channel employed in forming
messages. Even if we consider only grammatical content of this term, modality is an extremely complex
category resisting a general common definition capturing all the factors involved. (Herrero-Blanco &
Salazar-Garcia. Acc. 2016 15.10.)

Modality can be classified into deontic and epistemic modality (Palmer 1979; Hoye 1997): (a) Epistemic
modality is concerned with matters of knowledge or belief on which basis speakers express their
judgments about states of affairs, events or actions (Hoye 1997:42). (b) Deontic modality is concerned
with the possibility or necessity of acts in terms of which the speaker gives permission or lays an
obligation for the performance of actions at some point in the future (Hoye 1997:43). In Georgian (and
not only) sometimes the difference between the epistemic and deontic modality is not very clear and the
same modal verb or particle (unda for example, which is the most frequent element for modality and now
is becoming a particle) can display epistemic and deontic contents. Unfortunately in Georgian linguistic
literature there is a lack of researches concerning the modality.

In modern spoken Georgian modality content often occurs with the following verbal forms: minda ‘I
want’/unda ‘should’, Seizleba /Sesazloa ‘it is possible’, vpikrob ‘I think’/sapikrelia ‘one could /may
think’, ve ¢vob ‘I doubt’ /sae ¢’voa ‘It is doubtful’, vwaraudob ‘I soppose’ /savaraudoa ‘It could be’/
‘sopposed’, vgrznob ‘I feel’ / igrznoba ‘One can feel’, c’xadia ‘it is clear’ natelia ‘it is clear’. Besides the
abovementioned verbs spoken Georgian uses the particles: lamis ‘almost’, titkmis ‘almost’, k’inayam
‘almost’, ikneb ‘maybe’, egebl/egebis ‘let it be’/‘if’, net’av/netavi ‘(1) wish’ — to display the
approximation, willing or expectation. The combination of the modal (non-verbal) element with
approximation semantics and the finite verb looks as follows: A. The particle of approximation + aorist =
past tense with non-realized action (lamis movida — He almost came, but the fact is that he has not come
and we have the negative result.) B. The particle of approximation + optative = present tense with almost
performed action (lamis movides — he is about to come and we are not sure how the process ends.)

The difference between perfective and imperfective forms of the following modal constructions is
principal, compare: A. net’av xat’avdes ‘I wish him/her painting’ and B. net’av daxat’avdes ‘I wish him
to paint’. The first modal construction (A) means the wish him/her to be able to paint, or being in the
process of painting; while the second one (B) means that the wish is to have a result — painted (something)
by him/her. Imperfective modality is process oriented action in difference from result-oriented perfect
forms. Deductively, this difference seems to be universal.

In spoken Georgian the preverbs have the crucial role for the category of aspect. Interestingly, Georgian
verbs may have perfect or imperfect /durative forms almost for the all rows of conjugation — including
even aorist, perfect and pluperfect (Compare the forms: vc’ere and dav’cere, mi’ceria and damic’eria,
mec’era and damec’era).

Modality can be displayed by the certain constructions — the combinations of the modal verbs and/or
particles displaying epistemic and/or deontic content and the proper forms of finite verbs.

Georgian Sign Language (GESL) also can display the modality semantics with the combination of manual
and facial signs. Crucially, imperfective modal constructions are displayed by the repeated signs. Modals
in GESL can occur in the pre-verbal, clause-final, or clause-initial positions like the many other sing
languages.

Keywords: modality, imperfective modality, Georgian, Georgian Sign Language, GESL
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Some issues of mathematical signs in GESL
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About Kartvelian Preverbs
Abstract

In the presented paper the typological models of the functions of preverbs are described. Georgian data is displayed
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languages. The general typological model for the functions of preverbs appears as follows:
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| argue that preverbs also affect verbal valency changes and stimulate object role-shifting in Georgian verbs and in
the other Kartvelian languages as well.
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Computer Translator from sign into spoken languages
Abstract

At present, the creation of a computer translator from sign languages to spoken
languages and vice versa is a challenge for scientists, since, despite the great interest in
this problem and many attempts, a computer translator from the sign into the spoken
languages has not yet been developed. The present paper theoretically puts the light on
sign language recognizing systems. The paper provides an overview of the conception of
an engine for sing recognizing systems. This engine concept can also be used for any
other sign language computer translators.

Keywords: Sign languages; sign recognizing; computational linguistics

92


http://www-preview.ri.cmu.edu/pub_files/pub3/yang_jie_1994_1/yang_jie_1994_1.pdf
http://www-preview.ri.cmu.edu/pub_files/pub3/yang_jie_1994_1/yang_jie_1994_1.pdf

Jomommeo gbmd®mogo LogMsg

965 05 3790 H2IH5” 329056095 BIe S 39DSMF03796 F93609(985005 3563000545980
20b0, 53530 F96900¢mol bsbgerdpoge «1b0396LoBIH0. Jo0s0bo. 33.261-265

969080  Log®Eomo  1gdsbBHogzol  2odmEgds  bads  WgduogMMo b AMSTSEH03MO
3999306009300 96 oo 3mFd0bs30gd0m. BsdgBYzgwm JoGomvemdo 53 GHodol ULgdsb@ogzs
3900905 2500dMm0o39L d99090 Lodmogdqdom:

A 29305830990 LybgWgdom,
b. 3060l s B3969d0m0 Bso3gzowbisbgwgdom,

C. 9mdMm5mdol BIbgdom (5699 39dBHMOMwo BIbgdom),

d. s@aoolb Bdbobypgdom,

e. 36gdMEgdoms s Hobwgdmwgdoom.

bogmE0mo  HOLOL  QoFMIbIEZIO  MSTIBHOZMWO  Bodogdgdos:  dMMbBlgdo,  (sbg3g
056q0osbo  dMb3900), BaboLFObYdO, (obgdMwgdo ©s MIBEIdMEgdo, BIBOL
3oxbJgom®o bdmgsbo 3Mgx50dugdo. 53sb oMo, {MTs3H03580 godmzgmam 39d@ M
39393060090 (og. dG¥MB3Y, 93939, 399Do30s s Bb3.).

mbs 500606 , HM3 Johomo 9bmdMoz0 LogzmEg Ld0gBHYIM0s @S Bbgs 9bmdMO3
33 9690mb 9o 5d0L0 15 39009LM ILEHMOO0S MOOIBEIEFOOL 353)JAMMO0S.

JoOog Ladgdyggee gbsdo dngdgeo 39dimOYwo 3pHIaMM0Ioo 3163MIOVL wobagolH o
303006530580 9GOl Fomdm©gboeo. Fog50mobmM30L 5300Mm SBgm Fobosowgds: 8530205

J99505  @gslb  bsdbsboydo.“ 53 §obsogdsdo  Fomdmoagbowos mmbo  39J@mOHYmo
39%)930605: BAboLHobo, Lolbzolm J3939, G030 (OMYMEF 0MH0d0 MdOYJBHOL dOHMB3S) s -do
056900 5000l 503603369 Lobgermsb. 5939 Mbs gogomzserolfjobmm olog, GMJ
39JAMOMo gm®IGPo ymzgermzol 3gbol s0dbodzbgero 96 s®oL. 5 BmxIH LIMBdIMOS
MROM BIOOM 3030V YO0 IOHNI0TONYdSDY.

6o LobEGIOL  3MAdObsEos  939J3L  Bgdmoe  FmgdMer  (oboogdsdo  LogmEomo
0350 LoBOHOLOM?

3ob630bowmm 53 (obsowgdol 3oMmzgwo 39dBHMOMWo BmOTs - BIboLobo. bmysws,
bogmzggrmom@ 3bmdogos dg- Babolfobol ggBo - gl s®ol 4oM9gsb Joaboo dodsHrmmeo
9dmd0d9ggds. 02039 Lomnddgero, dglsdwms, ymxzgowoym Bb3s BmEOIoMSE - gowgs®s (,853030s
3529565 9L bsAbsbwy®mdo. ). bLbgomds 50 MM RM®ISL MOl sGOL d306Mg, Jopa™ed Lozdsm
3990339000. OIS 8999505 gMMOMIdIL 539b30egdl 0d5Bg, MM d53d30 dogbom oym,
5699 9ol LedLobm®do (dog) dglwyero. bemeom do- MbEgdeo 9g- HBIbOLFOEMIE ghmo©
0969mgabob Logmomm LogMEOm Mol 53 Hobosswgdsdo.

Lo3ME3000 33306530900 96590 96535 dbGH030 Qo 365359300560
MON09OHT0OH 93900l LolEHGIGOL 5945e0dgdUL.

Lo0bFHYMYLMS ol BoJBo, MMI ,d905M5“ S ,99996“ BMMIGOO TbMEME 0MHOdO MdOYIEOL
Jobo-sgmboo  4oblbgo3qd0sb  3530b, HmEs  ,090M006 S 090G BMMTSM

93



3060013060905 MROM 9@ Lb3oILLZsMdL 330839690L. 99 Y39eoBg 860d3z69wm3zs60s ol,
I 50 m®IGOT0 (,099Mm05M0“ @ ,899MYSM“) 49D0S 2obLLZE39dMo. 30Mmzqe Fgdmbggzsdo
339936 0L, M3 39MAS© 3bMdOEs JsMmMo Lsgbsmdgabogdm LogMiEobmgol. qb s®ols dg-
©dboLobol Bgdmm 50b0dbo (356996 Fogboom JodsHMME0) 29HBO S 5ol STSE YOO
Losdgonm  mM0gb@He3os (dm- DIboLobol osdmzom). bmwm dgmeg gm®Isdo 339 Lbbgs
3000569055, 5 96 3435J3L 9.0. MMH0gbBHOE0s s Fgdm- MMM BI6oLHOBL 5d3b mbdi0s, BT
mB396mL dbmerm 94gbo.

B39bo Johommeo 39360960900l Lolisbgwm® Mbs 0:d3sL, GMI JsGoremo gbs Ls3dsm
39035055 90PgMoo  gL3MO0RE0Mo  9bsmTg36096M9d0L  Mbgbg.  Jobgszs  sd
396099 gdols, 35063 M0l Moo Lsgombgdols, o3 3093 odmbogergbos, M3oMmzgugl
ymgzoby, LHmOgo ©gb3moxEomw ©mbgbyg. gho-ghmo stgmo bszombos BIbolobgdol
LOMymzowo  Bgdsb@olzm®o  sbsgro®o.  80y35Rbos, GMI  Mbs  Bo@eMgl  Bomo™m
363100 3300935 0000M)e0 HBAboLFobol 9@ sb5oBOLIMZOU.

B309b 99 3636093 G90mbgz935d0 503(9M90 J9dm- BIboLHobob (mqdog s0fiaMgwo) agbo.
MBS 000435, MMA 53 BLs3oMbL Mo30l OMBY YMOE®YdS B0sgd(305 0. 390530d93. LHHMbsG M,

030 dbMmmE 9omo fobsogdom Jgdmogcmaws: ,d9dm- HBaboLfobo s0bodbsgs 4e6d9dm
dmdd9gdsL.“ (39953009 1967:197). gl 40535303290 Im3eg6s 5MBO® 56 5GOL sfgMowo, 56
5M0L ©9BR0boEOMIdIMWO M) M 39dBHMOM0S o5 Fomdm®gbowo, B M5 FMOFMUYGIBEH 03
2900M3999o  3mb3M9gEHME Bm®IGdTo. LoawEolbdms, GMmd gl SMHOL FMIMIMDS MOS(30L
063303, MBOM BMLE, 0OHOdO Md0YJEHOL 0MY3e03. ,d90M05M“ @S ,d900 G BMEOToMs
bbgomds, ©30603909gL Ym3zeobs, 00000 Md0gdEOL Jmbs-sGdmbom bollosmgds. Loog 3oRbws
060000 M309d3H0 (J3930L BMEOToms s bIMgzsb 3Mgz0dums 99939mdom), BIboLHobds whgqbs
390 59 M3099GHOoL o®89dm dmddggdobs.

50L5603b65309, HMA Fgdm- BIboLHobL gderos »h39bML FMIMSMdS 0MH0dO MdOYJEOL 0MA3e03
@5 59 OHML 396 046905 459Mmbo@ o MmMH09gbESE00L 353JyMM0s. 5J 33996905 dbmEm® g9gbo,
M609bBHOE00l 396M9dg s Sbgmo BIBoL BMOTs MBS 0gml MO30M060 FoMPIM3owo b
1583060560. Lo0bEHIMGUMS, BT Fgdm- BABoLHobOL gl FobssMLo (56 Sbgmo ggHo) sboo s6ss.
0¥ 935330009000 B3b0BYOO BMOIL  ,400090m, Bomgwo  Asbgds 93 ggHol
19356030l OLBHMMOWEOo LOsmo.

»09000005° 5 ,099Mm95M5“ H0o30L M3MBoEoGmO fiyz0wgdos dgdmomB0obs - F9derwH80bs,
d900005(0bs - J900996065.  990m-Hdbolobol 06M0do Mmd0gdBHol 06a3w03 IMIMSMdOL
b 5dm3egboo ggHol Fogow0mgdo b3zoss 9bsdo GMmAMmME BAbME, oly dodmgmdoom
Rm®3q0do:  d9deas s, Jgdsbshs,  F9gFSB 0,  T9F3965, F90m33¢re,  T9I25005¢Ms,
J9003%6 39205, 890025800365,  G90msbos,  J98csdgbs,  dgdeasemgls,  F9derrdyderero,
d900p9m0¢m0, G900235¢r9t0, §90028969829¢70, J900236G79¢00, J9deasgiero, dgdeabs bmaeiero
> bbg.

Go3g d99bgds  Jomome gl  9bsl, Lbgs galGwmo 9bgdol ALs3LO, gu 9bsg  SMOL
LodobBMIogdosbo  ImEgol  3obgBHozmemo gbs, MMIgwos MgooHEIds OMLS
bog®3900. 29O 03 MBogzgOLOEYMHO TM3EgbgdoLy, Mol DMPsI© FJuBMOo 9bgdo
90359396, LO3OE0MO FEBMT0EGdJOOL A5TMbOEZOL MZoLEIBOOLOM, JoOMM HgbEME gbsL
5J3b  3m6309GMo 306909000  godm3gdo  AsbLH3MEGdMEo  (530L9dEM0)
dORmbgdsbE03m®o Lsdwsegdgdo LogmEmo 1YdsbEH0 3oL Fodmbobs@ .

94



d93boghms bsfoerls doskbos, MM ggbBe 969080 b5335eLObYWgd0 56 sOLYDdMBL @S 9L
dbmmn  d00m0mMxdOoMO RMOI00s.  OMaMOE 96  bs do3wmygm 53 LolidgdsL,
Bo339cbobggdo Jgbu B e 969030 LogmE0MO BMMTYO0s. JsOMMWO JIuEHMOO 9bs 0BOIMIOL
Jodomar  Lodgdhyzgerem  96sdo  sMOLYdME  JoMobys s B39bgdomo  Boggowlisbgargdols
L5396DMI0Gd0s6 LOgME00 LOLEYISL, HMIOL 5AMLOZ5o FgOEOWO FMBSdMY 30600.

J0

ol

b, 93, oL boggombobgwgdo (Fbmemdom s IMI3Mdom BMMTIJPJo) 300390 30MM6
30350 gd0m 5oL FomdmEgbowo. doserosh 360dzbgemgsbos ™M3serol  JodsMmMEgdOL
54BH0gmds 53 BH0o30oL bo3goelobgergddo. Bmyso 308035k 89360 Lbgs ggbBe 9bsdo MBG™

95



39@0 3059530320 56 wadbozn®o 360d3bgwmds Fgodergds 3Jmbqgl. JosGomvero gbGeo
965 300@®dL, dgBo 6o A0 396030MMML s 003l S9MOEML doGmgMo

305353030 BH30000. 9933 LEOBEHIMGLMs, MHMA 53 9bsdo 33530 435d3L FoMImygboo
035¢00m 306036900 bo;335¢Lobgergdo s Fomo  AsdMmYgbadsE Lo3dom® 9GSO

36935 3m6309@ M oligwemLdo.

23905 b5:3350Lobgeo  LoliGgdols, oG 969ddo LogmEomo  9J39b@9d0 Fgodegds

39399096 5QA0OoLy @S 0O gdol  AsdMIbIB3g0  LoGYzgdom, olgzg MMM
Lo39BY39wm 9693do0.

JoOome @GO  gbsdo  goblbgeggdmeo  dopmds,  LogmEomo  ABEDMIoEgddOL
035 LOBOOLOm, IMEIIME0s 0M0d0 Md0YJBHOL d9d39Mmdom. TmMYgbligbgdom, gu od@EHob@o
bdoMOE 9MOL WMISGHMOO 9B SEOMGLIE0. JoOPMEo FuEHMOO 9bs IO BIbMEMO
59BHobGgd0ol 5036033690 FoM39Mm9d0m. gl Fo639MJO0 5TSLMsbs3g LOgMEFOMO FMEOIGOO0Y,
OHI9d03 w0by30LGO LogmEIIo MMHOIBEMYIOME0Ss BLoMIbsM BI6MEOO 5J@BEHBS3Ib.

J9GHW6O 969080, Dmoi, LHoBEBHIMILM ObsTo3s 5g3lb BABLL. gOmOl FbGOZ, gl SMOL
396@™803MMH0  9mgdggds, MHmIgElsg dgbodgrms  3Jmbgl Moo 3Ll  353JRMM00l
6503bgd0Ls. 29MHS MFMsEm© FMmIMIMBOL EO0BsTOZOLS - MOLsE dbobsgl gbs vy ol Bdbs
306930399650, 5L 599G« 96900 4596605 Fobsgsbo obyzolEmo ©0bsdozs s Tgbsdsdolo

0b30LEMOo LogzmEIE.

0b330LEMO0 LogzmEg FIuBHMO 969080 (0bg3g OMYMOG LosdgEYz9gwm 969330) 1Yd09]EIM0..
3969dmQ, 5 Mbs 35dM394mm Mo EHodol dmgdggds.

1. 8mgdggdol Ldogd@OO 5MJSE0, HMYMOE BODOMEMYOMEOO BGBYOHM, 699 bawgdol,
530U @5 003000000, §gbgdol  LsdmdGMsm-3069@03MM0  LogMEg, O™IgEoa
0600030095¢MM05 s BI0MOS® 35300 3565d9BHMJO00 dog0sb AobLb3sg3ads Lbbgs
306036930L B30BOMWMYOMEO LOZMEOLASD.

2. Bdbol TFos 9gbmdMmOgz0 LozMiEg @S 06303  (Fogoome®, MEegds b Lbgs
390930600930l GooDgds), by 3mb3MgEHMwo  DBIbol  LydogdBHOo (564
0600030095¢M0) 063030l sSGgowo.

mbs 000g3sL, OHMI mEm0gg d90mbgzg3zsdo  Ls30om©  Fowsros  Bdogd@GMOO  Bog@meo.
Logeolbdms, ®md  ggbBHMG 969030, bdoMs LbwdogdBHo OmameE Lgmo, 96 9GOl
fomdmagboero s Lbbgmwo aobobowgds Mmam®ma Lwdogd@o. Ubbgmeo sbiggg s03wol
090G00s  Losdgomm-bosodgmm  808sMmmMegdgdol  LobEgdgdolomgzobsg  H9uGHMe  9b69ddo.
3608369035605 Lbgmwols Hmmo Omomo LoliEgdol M35 BsBOOLOMSE. DMYPSWO, (353
mbs  A9dMoYyml  OMomo  Wobya30LBHMMo  4gmdg@®os  Johoedo. o FLBHMOO  ©o
Lo99BY39w™ 96930 LbgoILBIs BLOLEBHYIYIL 53wgbgb. HaLEWEMO gbolm3oL 439eox3gMo o, o3
339 dmbos, sMHoL Bbgmeols 396 s ol Mog Mbs Imbgl, Mol Lbgmeol ffob, bmerm
Lbgmo Madm 5{agml 35601599GHMgo0mss FoMdmpagbowo. 9gsdgdolomgol, Bsdgdyzgurm
JoOomdo ,mm0 perol Hob“ ©s B0 perol 56 - gl 6039 FOSBS FoObyer O
30olbdMBL, 0d3s 9eHmo FoomMYOL RMOAsDg pob, bowm Fgmeg - RMOsDY 256.

JoOME g9bGe 9bsdo gl ImzEgbs 835309 WIR0BOEEMYPIMWOs s MMOZg b BB
Ubbgweols 9396, 96 ¢339 949630 dmom ggmdg@ o LogmEgdo 0s3LYds.

Joomwo  LogmEgomo  sHBOHM3bgdoL  dmEgwo  mogolbo  B3xEOB0IMNMO  LAHONIEGHOOM
330$39690L oMol §bMdMO3 TMI0WIOIGdNOL.

96



399099690790 @oGBIOGIGS

Ackerman, Farrell, and Gerd Webelhuth (1998) A Theory of Predicates. Stanford: Center for the
Study of Language and Information.

Asatiani, Irine (1952) Zmniscinebi Zanurshi. [Preverbs in Zan] Thilisi.

Asatiani, Rusudan (2009) A Dynamic Conceptual Model for the Linguistic Structuring of Space:
Georgian Preverbs. Selected papers of the 7th International Symposium on LLC. Springer. 38-
47,

Blom, Corrien (2005) Complex predicates in Dutch. Synchrony and diachrony. Ph.D.
Dissertation, Vrije Universiteit Amsterdam. Utrecht: LOT Netherlands Graduate School of
Linguistics.

Dufresne, Monique, Dupuis Fernande & Tremblay Mireille (2003) Preverbs and particles in Old
French Yearbook of Morphology 2003, Edited by Booij & Jaap van Marle. Kluwer Academic
Publishers. New York, Boston, Dordrecht, London, Moscow. 33-60

Farrell, Patrick (2005) English verb-preposition constructions: Constituency and order.
Language 81(1): 96-137.

Haiden, Martin (2006) Verb particle constructions. In: Martin Everaert and Henk van Riemsdijk
(eds.), The Blackwell Companion to Syntax, vol. 5, 344-375. Oxford: Blackwell.

Kobalava, Bela (2002) gv- zmniscinis minishvnelobisatvis megrulshi. [For the meaning of gv-
preversb in Mengrelain]. Enatmecnireebis sak’itxebi - 2002. Thilisi.

Makharoblidze, Tamar (2012) The Georgian Verb. LINCOM Studies in Caucasian Linguistics.
p.646; pp.53-71

Makharoblidze Tamar (2010) Linguistic Papers Il. Thilisi. Nekeri. P.163 pp.77-101

dobo®mdewodg . (2015)  FoBoopero  g9bdmol  gbol  m99bozmbo.  owosls
Lobgerdfiogzm MboggdlLo@g@o, dnms OLMZzgEol gMm3bmeo Lsdgsbogdm gmboo.
d0@olo. ISBN 978-9941-16-225-5 1368 3.

dobo®mdwodg o. (2012) FJsGorenemo 59Uhm0  965. LdFoOEMZGW ML FoBsMWGdOLS s
3936096900l LodobolGMm. USIAD, Save The Children International. mdogrobo 610-23.
dobo®mmdeodg m. (2016) ¢robzz0bBdIto pamocngdo - III mlwy, sGbmw@ Bodmdsgsl
Lobgermdol gbsmdgEboghgdols 0bLlBHOGHWME. ™Mdowolo. ISBN 978-9941-13-511-8 446
03

Makharoblidze Tamar (2015) Indirect object markers in Georgian Sign Language. Sign
Language & Linguistics. #18 (2) John Benjamins Publishing Company. P. 238-250

0. dobsmmdrodg, (2015) DBg- 3Mgx0duol dgbobgd JsGoewdo. JsMm39er®H  9bsors
bAOIAG0b  bszgombgdo XA, 5. Bodmdogels  Lobgeomdols  9bsmdgi60gemgdols
0bLEGHOGGH0. DL, Mmdooblo 2015.

Margolis, Max (1909) The Greek Preverb and Its Hebrew-Aramaic Equivalent. The American
Journal of Semitic Languages and Literatures, Vol. 26, No. 1 (Oct., 1909), pp. 33-61

Mclintyre, Andrew (2003) Preverbs, Argument Linking and Verb Semantics: Germanic Prefixes
and Particles. In: Yearbook of Morphology 2003. Edited by Booij & Jaap van Marle. Kluwer
Academic Publishers. New York, Boston, Dordrecht, London, Moscow

Neeleman, Ad & Weerman, Fred (1993) The balance between syntax and morphology: Dutch
particles and resultatives. Natural Language and Linguistic Theory 11, 433-475.

Pinker, Steven (1989) Learnability and Cognition. Cambridge, MA: MIT Press.

Yearbook of Morphology (2003) Edited by Booij & Jaap van Marle. Kluwer Academic
Publishers. New York, Boston, Dordrecht, London, Moscow

39853009 0. BFbolbpobo dz9¢» JsGowyem 9bsdo. MBv). MdoErolo. 1965

Zeller, Jochen (2001) Particle Verbs and Local Domains. Amsterdam, John Benjamins.

97


https://www.google.ge/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCIQFjAB&url=https%3A%2F%2Fbenjamins.com%2F%23catalog%2Fjournals%2Fsll&ei=FZZzVKe1Loe5ygOa_YGwAw&usg=AFQjCNG33jXOGv0bxlixS_scGnW3mifPmQ&sig2=J-aFoPwK4wac27oaizn61A
http://ezproxy.iliauni.edu.ge:2086/action/doBasicSearch?hp=25&acc=on&wc=on&fc=off&so=rel&racc=off&Query=au:%22Max+L.+Margolis%22&si=1

o Zeller, Jochen (2003) Moved preverbs in German: displaced or misplaced? Yearbook of
Morphology (2003) Edited by Booij & Jaap van Marle. Kluwer Academic Publishers. New York,
Boston, Dordrecht, London, Moscow, 179-212

Jomormeo 9bmdMogzo Loghag

(H9bondy)

969080  Log®Eomo  1gdsbGHogzol  2odmEgds  bads  WgdbodMMo b AMSToEH03MO
3909306009300 96 oo  3mFd0bs30gd0m. BsdgBYzgwm JoGomvemdo 538 GHodol ULgdsb@ogzs
3900905 2500dM039L d99090 Lodmogdqdom:

A 2930583090 LybgWgdom,
b. 3060l s B3969d0m0 Bsogzowbisbgwgdom,

C. 9mdMm5mdol BIbgdom (5699 39dBHMOMwo HBIbgdom),

d. s@aoolb Bdbobypgdom,

e. 36gdMEgdoms s Hobwgdmwgdoom.

bogmE0mo  HOLOL  eFMIbOEZIO  MSTIBHOZMWO  Bodogdgdos:  dMMBlgdo,  (sbg3g
056@gdwosbo  dG63900), BIboLF0bgdO, Fobgdmwgdo s BI6OL  Imeronwbisomdo
bdmgzsbo 36M9x530JLnd0. A6MT5G03500 A50M3YMBM 39JBHMOME  35GJRMM090L (Fvy. dGMB3o,
943939, 39MBs30d s bbg.).

JoOm@o 9bmdcmogzo bLogmag LwYdogJGIM0s @S b3S 9bMdMOZ B3z gbgdmsb gMmsw sdolo
1599399LM IBEHWM0S MOHOYEESEF00L 353JAMM0S.

Mo d99bgds  Jomomne  HglEBWE 9bsl, Lbgs glGwmo 9bgdol  ALs3gLo, gb 9bsg  SMOL
Lo3obBMIowgdosbo  dmgwol  30bgBHo3wmeo gbs, MMIgwos MgooHEIds OMLS s
bog®m39d0. 3OS 03 MbogzxMLIEMMO  BM3Wbgdols, MLLSE BMASI©  HILEGHWOO 9bgdo
90359396, LO3OE0MO F6BMI0EGdJOOL A5TMbOEZOL MZoLIBOOLOM, JoOMDM HgbEME gbslL
5J3b  3m6309@Mo 30690900  odm3gdo  AsbLEIMMGGdMEo  (1530L9dEMO)
AmORMLYdsbEH03MM0 L3S gd9d0 LOgME0MO 1gdsbEH0 3oL Fodmbobs@s.

JoOommo  LoghOEomo  sHBOM3bd0L  dm@go  msgzobo 13930830300  BEGHOMIGHWOO!
330639690L LoEMIoLgME §bMdIMO3 TMIO0IOVIGdNOL.

98



Space in Georgian

In languages spatial content can be displayed by lexical or grammatical means, or by the combinations
of these two means.

In spoken Georgian, the following lexical means index spatial content:
a. Geographical names
b. Personal pronouns
c. Motion verbs (the verbs with vectors)
d. Adverbs of place
e. Postpositions and prepositions.

Grammatical means for space in spoken Georgian are shown by: a. Cases, b. (Cases with) postpositions
and c. Preverbs, and d. Verbal prefix vowels (a-, i-, e- u-).

The sapce in spoken Georgian (and not only) is subjective (speaker sensitive) and it is described from
the speaker’s point of view. This is a common semantical and lingvocultural phemomenon, but
interestingly spoken Georgian finds the concrete morphological means do display this semantical
content in its grammar.

The Georgian sign language (GESL) shows the two types of spatial relations: kinetic vector, which can
be considered universal for all sign langugaes (SLs) and pure linguistic spatial vectors, which are
specific in different SLs. GESL shows an exception to to the common rule of SLs having the noun cases
and additionally showing the spatial content of the indirect object.

Keywords: Georgian, Georgian Sign Language (GESL), space, spatial system
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Verbal Temporal Categories in Georgian Sign Language (GESL)

Moambe. Bulletin of the Georgian National Academy of Sciences. Vol.12. 1 2018

Abstract. The Georgian sign language (GESL) is a native language for about 2 500 Deaf and Hard of
Hearing people (DHH) of Georgia - the linguistic minority of the country. The members of the local
Deaf community have been the valuable language sources for this research.

GESL verbal morphology has its temporal system. Sign languages (SL) reveal their specific attitude
toward spatial and temporal categories. The most shared temporal line in SL is as follows:

<-- distant past --/-- recent past ---/-- present /body--/-- near future --/-- distant future --> The
body is the present, the future is ahead and back — behind the body is the past. Near close is the near
future, close to the back is the close past, and far away forward is a distant future and far away back is a
distant past. Such an approach is shared by almost all SL with a very few exception. Obviously, GESL
has its temporal vocabulary as well. Time-related words often indicate circularity and cycling.
Crucially, GESL also has the morphological verbal markers of tense (future and past), aspect and
durative. The presented paper reveals these verbal temporal markers.

This paper brings its input to SL studies worldwide, and the investigated GESL temporal system is a
specific part of a wide typological specter of temporal system in SL.

Keywords: tense, aspect, sign languages, GESL (Georgian Sign Language), sign languages.

The Georgian sign language (GESL) is a native language for Deaf and Hard of Hearing people (DHH)
of Georgia. These people are the linguistic minority of the country, and their number is about 2500.

Crucially, in spite of a significant influence of the Russian Sign Language, GESL has its individual
grammar system. The presented paper is one of the first investigations of the verbal temporal categories
in this language. Usually sign languages (SL) demonstrate specific temporal systems with considerable
variations. In SL linguistic information is encoded by non-verbal means. Thus, body position, mimic and
manual signs display the linguistic content for any grammar category.

Many researchers dedicated their works to the issues of temporal units in SL grammar [1-7]. Freedman
[8] and Cogen [9] noted that sign language verbs generally do not inflect for tense, like some spoken
languages. In such cases, the temporal content is expressed only by the means of adverbs. Although the
other authors [10] argue that some signs in SL can be considered as morphological markers of tense.

The presented paper is the first trial to reveal the temporal system in GESL and the morphological
markers of this system. For this research, | used free narrative texts of GESL -— signing videos, where
the language forms can be observed, and the method of elicitation was used as well. The sources for
GESL elicited materials were the third generation Deaf persons, who grow in Deaf families with Deaf
parents and grandparents. For SL researches such sources usually are considered as “good signers”.

Interestingly, GESL has its own temporal system different from spoken Georgian. GESL widely uses the
adverbs of time such as ‘now’, ‘before’, ‘already’, ‘tomorrow’, ‘today’, ‘yesterday’, ‘before’, ‘after’ etc.
Still, there are some signs in this language, which act as verbal morphemes with temporal content [11].

In many SL body acts as PRESENT and everything in front of the body is FUTURE and everything
behind it is PAST. The most shared temporal line in SL is as follows:

<-- distant past --/-- recent past ---/-- present /body--/-- near future --/-- distant future -=. Near
close is the near future, close to the back (behind the body) is the close past, and far away forward is a
distant future and far away back is a distant past. Such an approach is shared by almost all SL with a

100



very small exception. As one can see on figures 1 and 2, the one-handed manual markers appear for
meaning the future (with forwarding hand-movement) and the past (with hand-movement behind the
body /shoulder).

Figure 1. The marker of the future tense

Figure 2. The marker of the past tense

Two-handed sign 'now’:

Figure 3. The lexical sign for ‘Now’.

Time line, showing points of reference for past, present, and future is connected with a signer’s body
[10]. Such a time-line is widely accepted in SL, although there are a few number of SL which did not
follow this time-line, for example, Kata Kolok, a sign language used in a village in Bali [10].

The examples below clearly show the tense-changing strategy in GESL.
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(1) PAINT
He/she paints.

(2) PAINT FUTURE
He/she will paint.

Interestingly, in SL body acts as a subject and the subject is often missing in the sentences, especially
when it has already been mentioned above.

The lexical sign ‘already’ is a two-handed symmetric dynamic sign accompanied with mimics (see
Figure 4). The reduced one-handed version of this sign is used for the perfect tense. It is a typical
process of grammaticalization with sign erosion case. Thus, GESL has a marker of aspect for the perfect

tense.

Figure 4. The sign “already’

(3) PAINT ALREADY (Singlehanded)
He/she painted/ has painted.

In such verbal forms, where the marker of aspect occurs, no additional markers are required to convey
the content of the past tense.

GESL also has a morphological marker for durative forms:

Figure 5. The marker of duration

(4) WRITE PAST DURATION
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(He/she) was writing (for a long time).

The example 4 above conveys the meaning of past durative verb with the three signs — it means that
(he/she) was writing (in past) during a long time. The same meaning also can be exposed by the repeated
verbal signs as well, see the examples bellow (5 and 6).

(5) WRITE WRITE PAST

(He/she) was writing (for a long time)
(6) DO DO DO

(He/she) is doing (it).

Interestingly, the verbal temporal markers may change the places. They can appear before or after verbs.
Although there is no standardization in GESL, the advantage is given to the cases where these temporal
morphemes follow (and not precede) the verbal signs.

Non-manual temporal markers in GESL do not dominate over the manual marking of this system,
although in GESL there are some specific mimic markers for (non-indicative) mood.

Conclusions

This paper is a first trial of investigations of temporal system in GESL. It reveals the following markers
of this system:

Marker of the future tense,

Marker of the past tense,

Marker of the present durative,

Marker of duration,

Marker of perfect.

The paper describes only manual markers of the temporal system in GESL.
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The theory of Neutral Signs (TNS)
Moambe. Bulletin of the Georgian National Academy of Sciences. 2018

Abstract

Research on technological solutions for SL recognition already has its history, as during the last two to
three dozen years, a number of virtual studios worldwide carried out various experiments. Despite such
an intense interest in the issue of a Sign-Spoken language translator (SSLT), such a device has not yet
been developed. In this paper, | will discuss the sign classification and the new theory — Theory of
Neutral Signs (TNS) for the abovementioned task, taking into consideration the latest trends, new
technologies, algorithms and approaches. The biggest problem for elaborating a good engine of SL
machine translating is a lack of sign separators or spaces. In sign language (SL) texts, it is hard to
understand where is the beginning or ending of a proper sign. Studying the nature of neutral signs (NS)
will help us effectively perform segmentations of phrases in chunks. It will allow us to set up a “silence”
threshold and detect sign activity, like speech to text processing, in order to recognize and describe the
meaningful signs. Crucially, NS becomes a part of a neuro-net, and knowing its structure allows us to
make segmentation more accurate, more precisely defining the necessary information.

Keywords: Sign languages, sign recognizing, GESL, computer linguistics

1. Introduction. Research on technological solutions for SL recognition already has its history, as
during the last two to three dozen years, a number of virtual studios worldwide carried out various
experiments [among others 1-9, 12-15]. Despite such an intense interest in the issue of a Sign-Spoken
language translator (SSLT), such a device has not yet been developed. The present paper discusses the
sign classification and the new theory for the abovementioned task, taking into consideration the latest
trends, new technologies, algorithms and approaches.
2. 1. Sign classification. Signs can be static or dynamic, one or two-handed. Two-handed signs may be
symmetric or asymmetric. In addition, among two-handed signs, either both hands are producing
dynamic or static signs, or one hand produces a static sign while the other one does a dynamic sign. For
sign classification we used the combination approach:

* Dynamic gradation (with space and time parameters) — The signs are statistic or/and dynamic.

Dynamic signs may have one, two or more movement phases;

» Composition of a sign / sign structure — the signs may have one, two, three or four (very rarely
five) elements or independent signs with (sometimes totally different) meanings. Signs may be as
follows: A=a; A=a+b, A=a+b+c, etc.;

» For our description, one-handed and two-handed signs can be described in the same way,
although there can be a significant difference between the sign producers and their moving/sign
producing Kinetics.

Classification of signs schematically looks as follows:
SIGN

ONE-HANDED TWO-HANDED

Static Dynamic Both static One static, another dynamic Both dynamic

Symmetric Asymmetric
Left static/Right dynamic Right static/Left dynamic

Symmetric  Asymmetric
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The signs may be simple or compound. Compound signs may have two or more (up to five as
maximum) meaningful signs in the strict sequence.

MSa+NSab+MSb=MSc

MSb+ NSbha+MSa # MSc

For example, in GESL, the sign for “agricultural” is the combination of three MS: “village”, “variety”
and “function”.

“agricultural™ in GESL

2.2. The types of signs in signing process, and Theory of Neutral Signs (TNS). To elaborate
SSLT from SL into spoken languages is more difficult compared with the reverse version —
translation from spoken language into SL. Usually, SL texts are performed smoothly and there are no
spaces between meaningful signs (MS). The biggest problem for elaborating a good engine of SL
machine translating is a lack of sign separators or spaces. In SL texts, it is hard to understand where
is the beginning or ending of a proper sign. To overcome this obstacle, we offer a new theory: The
theory of neutral signs (TNS).
There are two types of manual signs:
. Signs with meaning — MS (meaningful sign). These are the signs with lexical content
(like words) or with morpho-semantic meanings (such as particles or morphemes of different
grammar categories), and
. Signs without any meaning, which serve as a connection for the manual positions of two
neighboring meaningful signs (MSs). It is a neutral sign (NS). NS could also be called a garbage
sign. NSs are inter-signs between MSs.
MS can be static or dynamic, one- or two-handed, simple or compound with two or three (and rarely
more) signs in a specific sequence. The compound signs can be described as A+B(+C+D)=S.
NS is a dynamic sign between MSs (static or dynamic). Unlike MS, NS is always dynamic. Every
MS has three steps of sign production:
» The first step is preparation or excursion - MSe;
* The second step is a top MSt - the moment of sign exposition; and
» The last third step is post-production or recursion (or disposition) - MSr.
The first and third steps are usually mixed with the parts of neighboring signs. At the beginning of the
signing process, there is a neutral sign beginner — NSb, and it brings the hand(s) from zero position to
MSe. (Zero position is the position hands hanging down and maybe slightly bent in the elbows.) NSf is
the final neutral sign in the signed text, bringing the hand(s) to zero position from MSr.
In an SL text sequence, the signing dynamics of the two signs is Sa+Sab+Sh. In real signing time, there
are the three signs, where Sab is NS between these two MSs (Sa and Sb). This type of NS is a middle or
intermediate. It connects two MSs having the mixed characteristics from the ending part of the first
(MSr) and the beginning part of the second sign — MSe. Thus, there are three types of NS:
NS connecting (Sab, MSr+MSe);
. NSb — the first, beginning sign, and
. NSf — last, finishing sign.
In SL, the phrase / sentence “I paint” looks as follows:
MR(I)e+MR(I)t+MR(I)r+MS(paint)e+MS(paint)t+MS(paint)r
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MR(I)r+MS(paint)e=NS(I+paint)
However, this description is still incomplete, as MR(1)e and MS(paint)r will be bordering with the other
signs in a longer sequence, creating specific NSs, or if this is a separate text, then before MS(l)e, there
will be NS()b and MS(paint)r followed by NS(paint)f. This SL text will be described as
NS()b+MR(De+MR(Dt+NS(I+paint)+MS(paint)t+MS(paint)r+NS(paint)f.
MS(I)t I MS(paint)t

Figure 2. SL text fragment scheme

One minute of GESL fluent text has approximately 55-70 MS with 40-45 seconds duration, and NS
duration is approximately 10-17 seconds. According to our experimental calculations, NS is
approximately 10-20% of GESL fluent texts. Studying the nature of NS will help us effectively perform
segmentations of phrases in chunks. It will allow us to set up a “silence” threshold and detect sign
activity, like speech to text processing, in order to recognize and describe MS-s. Crucially, NS becomes
a part of a neuro-net, and knowing its structure allows us to make segmentation more accurate, more
precisely defining the necessary information.
3. NS recognition methods. Thus, NS can be considered as a space between MSs, or in other words, NS
IS a sign separator. The question is how NS can be recognized by the engines. We revealed four methods
to identify NS in SL texts:

1. Synergistic method for NS recognition — This method can work by analyzing a big number of SL texts
of different SLs, having a big common SL textual base that will be the NS base at the same time. Such a
data base can be filled only with common effort using open sources and world-wide collaboration of the
area specialists;

2. The approximate parameters of NS can be defined depending on its neighboring signs; NS can be
characterized by having less tension of the manual muscles and skin and being without any
accompanied mimic; by its non-prosodic element; with freely and lightly curved/hanging, resting
fingers; with transitional palm orientation and hand location depending on the proper neighborhood in
the sign sequence. NS may look like a MS, or it can be MS in another SL, but the abovementioned
general parameters (such as less tension and non-prosody) help to separate any type of NS from MS.

3. Thus, in SL, the number of NS is much bigger than the number of MS. Mathematically, it can be
calculated in the proper SL as a number of possible element combinations.

4. The combined identification of NS could be performed with Leap-Motion device and Myo armbands.
The pause converged with Leap-Motion’s minimal activity can be considered as a sign-separator in SL
process if it is not a static sign. Meanwhile, there is a limited number of static signs in any SL and they
can be described in the proper SL corpora, or data-base, or learned by the neuro-nets. The engine can
identify static signs and distinguish them from NSs and pausing.

The critical approach to TNS reveals some doubts, such as why should we invest in recognizing NS
instead of recognizing MS? In any SL, obviously there are much more NSs than MSs, and MS has more
concrete parameters than NS. It will be easier and seemingly more effective to create a base of well-
described MS.

I created micro-corpora of GESL, recording the signs from the GESL dictionary [10,11] with a few Deaf
persons. This recorded dictionary was oriented to Leap-Motion data. We tried to use the sign-to-word
recognizing method, and we noticed that increasing the number of signs reduces the quality of the sign
recognizing process. In addition, most signs are not static, but rather dynamic, and the problems were
deeper in the case of combined or composed dynamic signs.

4. Two types of dynamic. The signing process is open, and all elements are displayed via manual and
mimic dynamics. This process is dynamic, nonlinear and unpredictable. In the SL process, | distinguish
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two types of dynamic: A. Extra-formed visual-kinetic dynamic of signing dynamics, and B. Intro-formed
linguistic dynamic of signed speech.

These two types of dynamics are overlapped as the first type; the Extra-formed dynamic, as the
displayed kinetics of the signing process, serves as the means for the second type of Intro-formed (inner
or language structural) dynamic. In other words, in SL, Intro-formed dynamics are displayed by Extra-
formed ones. Thus, these two types of dynamics always occur together in SL signing processes.

5. Conclusions and Challenges. The presented paper sheds light on the theoretical frames for SL
recognizing systems. The main input for scholarly studies can be considered the following:

A new theory of neutral signs TNS, sign classification system, and sign-producing revealed phases.

The signing process is as unpredictable and nonlinear as it is in spoken languages. As was described
above, NSe meets NSr producing a unique mixed NS. The sequence itself and the mixed NS are often
unpredictable, as it is impossible to know what the signer will say/sign and what style or linguistic
variations he/she will use in the signing process. Sign neighborhood is unpredictable. In addition, taking
into consideration the individual signing (kinetic) manners depending on the mood and physical
conditions of a signer, we can say that NS variations in the sequence are chaotic. Thus, it could be
challenging to overview the sign recognizing problem under the light of Chaos Complexity theory.
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Theoretical Frames for a Sign and Dactyl Recognition System
(GESL data)
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1. Introduction

Georgian Sign Language (GESL) is a native language of approximately 2500 Deaf and Hard of Hearing
people (DHH) in Georgia. These people are a linguistic minority in the country, whose main problem is
lack of communication with hearing people. The same problem occurs with other DHHSs all over the
world. Engineers of modern technology try to resolve this communication problem. Currently creating a
computer translator from sign languages (SL) into spoken languages and vice versa is a challenge for
scientists.

Research on technological solutions for SL recognition already has its history, as during the last two to
three dozen years, a number of virtual studios worldwide carried out various experiments [among others
1, 2, 3, 4]. In this paper, we will discuss the theoretical frames for the abovementioned task, taking into
consideration the latest trends, new technologies, algorithms and approaches.

The truth is that a Text to Sign translator is easier to develop then its counterpart translator. There is a
number of software programs and web sites working on desktops or/and mobiles. These systems have
prerecorded SL samples for each word (from a certain dictionary) in video or animation format. The
system can display on a screen video or an animated sign equivalent of the text, after converting the
verbal data into text, via Speech to Text Application Programming Interfaces (APIs). The American
Sign Language (ASL) online dictionary is a good example of this (http://www.handspeak.com/word/).

Despite such an intense interest in the issue of a Sign-Spoken language translator (SSLT), such a device
has not yet been developed. We offer theoretical frames and a new theory for SSLT.

2. The sign-processing paradigms

Despite the existing different methods, the environment in this field is almost identical, in general, for all
studies. The various devices were used for sign recognition. To get information, Human Computer
Interaction (HCI) devices follow these steps below:

» Data are written in the computer from the device;

» Database primary learning/elaboration/development is performed,
» New data is compared with the existing one.
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Figure 1. The data elaboration process scheme

The results appear with various approximations, depending on the approaches and methods, processing
principles and algorithms and on combinations of these factors.

We have observed two basic technical paradigms to solve the problem:

» Graphic processing is the oldest paradigm, historically [5, 6]. In this case, the processing and/or
comparing of photo or video material is performed by histogram, outline/contour or graphic
identification means. This method can have some good results, but it is strongly dependent on the
primary source of the resolution, on the quality of the entries in the environment and on the
visibility of the hand structure.

* Non-graphical processing — in this case, the data is “descriptive” (i.e., not graphical/visual
format), and the data depends on the particular device and on its technical characteristics. It can
be as a custom-made device as well as any other existing device, like the Microsoft Kinect [7, 8,
9, 5] or the Leap-Motion [7, 10, 11, 12, 13]. These devices are cheap and do not require
additional supplies or a special studio environment. These devices have well-defined application
programming interfaces (API) and strong users’ communities. They are easy to integrate into any
computer.

The third mixed method can also be used for SSLT research. This is a combination of these two above-
described methods.

3.1. The sign-recognizing methods
Based on our research on the existing literature on the topic, we can conclude roughly that there are two
approaches for sign-recognizing.

A. SVM (Support Vector Machine). This is a supervised machine learning algorithm that can be
used for classification problems. It uses a technique called the kernel trick for transforming the
given data, and based on this transformation, it can find optimal boundaries between the possible
outputs. SVM does some extremely complex data transformations, then figures out how to
properly separate the data based on the labels or on the already defined outputs (
http://www.yaksis.com/posts/why-use-svm.html)

SVM is based on the structural risk minimization principle (SRM). The SRM induction principle
has two main objectives:

» Controlling the empirical risk on the training data set, and

» Controlling the capacity of the decision functions used to obtain this risk value [14, 15].
The growing number of the signs reduces the approximation for sign recognizing.
“Support Vector Machine (SVM) is a classification and regression prediction tool that uses
machine learning theory to maximize predictive accuracy while automatically avoiding over-fit
to the data. Support Vector machines can be defined as systems that use hypothesis space of a
linear functions in a high-dimensional feature space, trained with a learning algorithm from
optimization theory that implements a learning bias derived from statistical learning theory. The
growing number of the signs might reduce the approximation for sign recognizing” [15:3].
This method is mostly used to study the static gestures and it shows a high percent of
sign recognition [13]. With a small number of signs, the recognition can reach 99%. [7].
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B. HMM (Hidden Markov Model).
The Hidden Markov Model is a finite set of states, each of which is associated with a (generally
multidimensional) probability distribution. Transitions among the states are governed by a set of
probabilities called transition probabilities. In a particular state, an outcome or observation can
be generated according to the associated probability distribution. It is only the outcome, not the
state, that is visible to an external observer, and therefore states are ‘hidden’ to the outside;
hence, the name Hidden Markov Model (http://jedlik.phy.bme.hu/~gerjanos/HMM/node4.html).
This statistical learning theory has the ability to absorb both the variability and the similarity
between patterns. It is based on the empirical risk minimization (ERM) principle, which is the
simplest of induction principles, where a decision rule is chosen. The decision rule is based on a
finite number of known examples (training set). [14].
“The HMM approach to gesture recognition is motivated by the successful application of hidden Markov
modeling techniques to speech recognition problems. The similarities between speech and gesture
suggest that techniques effective for one problem may be effective for the other as well. First, gestures,
like spoken languages, vary according to location, time, and social factors. Second, body movements,
like speech sounds, carry certain meanings. Third, regularities in gesture performances while speaking
are similar to syntactic rules. Therefore, linguistic methods may be used in gesture recognition. On the
other hand, gesture recognition has its own characteristics and problems. To develop a gesture interface,
some criteria are needed evaluating its performance such as the meaningful gestures, suitable sensors,
efficient training algorithms, and accurate, efficient, online / real time recognition” [16].
This second method is used for recognizing dynamic signs. It gives the possibility to compare the data in
time series with HMM. The approximation varies, and in some studies it is approximately 50%, while
others have 73% [17]. On average, the approximation rates are approximately 50% -75%.

3.2. HMM algorithm of bottom-up approach
Pei Yin, Thad Starner, Harley Hamilton, Irfan Essa and James M. Rehg [18] proposed a bottom-up
approach algorithm in 2009:
1. Randomly initialize HMMs,
2. Run HMMs to select state-dependent discriminative features,
3. While NO (a pre-set lower bound P number of phonemes are extracted, OR no state pair
exceeds 0 or a pre-set number of rounds | is reached),
4. Extract the confusion matrix in separating the states,
5. Use the Houtgast algorithm to compute the similarity of each state pair from the confusion
matrix,
6. Merge the top of the most similar state pairs, or the state pairs whose similarity is above a
threshold 6,
7. Run HMMs to select state-dependent discriminative features in the new state space,
8. End while
9. Train and test in the new feature space computed by the HMMs [18].

3.3. Hybrid method of Bottom-up and Top-down approach

One common drawback of the bottom-up approach is that it can be highly dependent on accurate hand
segmentation. However, a top-down approach requires a complete understanding and prior knowledge of
the domain and its constraints. Additionally, a top-down approach is less adaptable in revising the state
transition matrix (when computing with HMM) in the presence of new states. Whereas the bottom-up
approach starts with fine-scale representation and sequentially clusters the states that are similar.
Therefore, it is optimal to use a hybrid approach of the bottom-up and top-down approaches. In 2012, S.
Lu [19] proposed a hybrid approach using motion and color cues to select multiple hand candidates as a
bottom-up approach, and information from the model is used to select a single optimal sequence among
the many possible sequences of hand candidate as a top-down approach. This hybrid approach reduced
the requirement of accurate segmentation and made the system much more robust.
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4. Leap-Motion device

Our attention was drawn to Leap-Motion. Unlike Kinect (http://www.xbox.com/en-US/xbox-
360/accessories/kinect), it is fully oriented to hand motion detection and it has a gesture recognizing
system—its default gesture system. This device is compact. Its dimensions are 13 x 30 x 76 mm. It can
receive a more accurate signal approximately 50 centimeters in radius.

Figure 2. Leap-Motion device

Leap-Motion can be connected to a computer by a USB port and it gives the raw data at 120 fps
frequency. Leap-Motion has a well-developed API (Application Programming Interface) for almost all
the popular programming languages, including C #, JavaScript, Python, etc. It is mostly used in video
games, as well as a-la mouse, or as a virtual presentation device. Leap-Motion gives the structured data
in JSON (JavaScript Object Notation) format with the described coordinates (positions and rotations) for
the wrist, hand and fingers.

With Leap-Motion we receive the data submitted in a structured JSON (JavaScript Object Notation). Its
format describes the coordinates for wrist, hand and fingers (positions and rotations). Along with the
computed tracking data, one can obtain the raw sensor images from the Leap-Motion cameras.

Actually, Leap-Motion was not invented for sign recognizing but as a game device. If it can be modified
(improving the abovementioned limitations) so it can resolve the problem of identification of hand and
finger positions with rapid dynamics, and if it could identify the hand position with more accuracy and
more precision, then this device could be successfully used for sign recognizing engines. In addition,
Leap-Motion is limited in its working area, and some signs are out of the limited area (out of the chest
and head area). Although the number of such signs is not big, it is still important to have a wider
working area. Additionally, mimic is very important for SL texts, and it may carry important
information, and this cannot be taken into account by Leap-Motion. For more detailed comments on
limitations of Leap-Motion, see [20]. Hopefully, in the near future, the updated version of Leap-Motion
will be able to overcome these limitations.

Additionally, a Myo armband (https://www.myo.com/) can be used along with Leap-Motion to identify
the pauses in the signing process or to determine or justify finger configuration by electromyography
sensors for muscle sensing. Myo is an armband that allows one to wirelessly control technology with
gestures and motion.

Consequently, the combined devices that will be able to perform the data processing of full body
infrared 3D and video face recognition data can resolve the problem of sign recognizing in the signing
process.

Despite the fact that Leap-Motion is not suitable for SL deep exploration, it might still be useful to use
as a data provider and a format.
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Modern systems are more and more Al (Artificial Intelligence) based, and working on big data
collections can give some results. It is possible to record SL data with a Leap-Motion, integrating it into
systems like Wiktionary.com in order to create a crowd-sourcing platform. Data collected by Leap-
Motion is simple JSON. Thus, it can be stored as usual text and then it is possible to make sign
animation also to use it for machine learning: finding similarities and differences; describing NS and
performing any type of experiments. This approach is more convenient compared to video format, as it
is more straightforward and less dependent on the recording environment.

5. Sign classification

Signs can be static or dynamic, one or two-handed. Two-handed signs may be symmetric or asymmetric.
In addition, among two-handed signs, either both hands are producing dynamic or static signs, or one
hand produces a static sign while the other one does a dynamic sign.

For sign classification we used the combination approach:

* Dynamic gradation (with space and time parameters) — The signs are statistic or/and dynamic.
Dynamic signs may have one, two or more movement phases;

» Composition of a sign / sign structure — the signs may have one, two, three or four (very rarely
five) elements or independent signs with (sometimes totally different) meanings. Signs may be as
follows: A=a; A=a+b, A=a+b+c, etc.;

» For our description, one-handed and two-handed signs can be described in the same way,
although there can be a significant difference between the sign producers and their moving/sign
producing Kinetics.

Classification of signs schematically looks as follows:

SIGN

ﬁHANDED TWO-HANDED
Static Dynamic Both static One static, another dynamic Both dynamic
Symmetric Asymmetric

Left static/Right dynamic Right static/Left dynamic

Symmetric  Asymmetric

The signs may be simple or compound. Compound signs may have two or more (up to five as
maximum) meaningful signs in the strict sequence.

MSa+NSab+MSb=MSc

MSb+ NSbha+MSa # MSc
For example, in GESL, the sign for “agricultural” is the combination of three MS: “village”, “variety”
and “function”.
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Figure 3. | The sign for “agricultural” in GESL

6. Theory of Neutral Signs

6.1. The types of signs in signing process

To elaborate SSLT from SL into spoken languages is more difficult compared with the reverse
version—translation from spoken language into SL. Usually, SL texts are performed smoothly and
there are no spaces between meaningful signs (MS). The biggest problem for elaborating a good
engine of SL machine translating is a lack of sign separators or spaces. In SL texts, it is hard to
understand where is the beginning or ending of a proper sign. To overcome this obstacle, we offer a
new theory: The theory of neutral signs (TNS).

There are two types of manual signs:

. Signs with meaning — MS (meaningful sign). These are the signs with lexical content
(like words) or with morpho-semantic meanings (such as particles or morphemes of different
grammar categories), and

. Signs without any meaning, which serve as a connection for the manual positions of two
neighboring meaningful signs (MSs). It is a neutral sign (NS). NS could also be called a garbage
sign. NSs are inter-signs between MSs.

MS can be static or dynamic, one- or two-handed, simple or compound with two or three (and rarely

more) signs in a specific sequence. The compound signs can be described as A+B(+C+D)=S.

NS is a dynamic sign between MSs (static or dynamic). Unlike MS, NS is always dynamic. Every
MS has three steps of sign production:

» The first step is preparation or excursion - MSe;
» The second step is a top MSt - the moment of sign exposition; and
» The last third step is post-production or recursion (or disposition) - MSr.

The first and third steps are usually mixed with the parts of neighboring signs. At the beginning of
the signing process, there is a neutral sign beginner—NSb—and it brings the hand(s) from zero
position to MSe. (1. Zero position is the position hands hanging down and maybe slightly bent in the
elbows.) NSf is the final neutral sign in the signed text, bringing the hand(s) to zero position from
MSr.

In an SL text sequence, the signing dynamics of the two signs is Sa+Sab+Sh. In real signing time,
there are the three signs, where Sab is NS between these two MSs (Sa and Sb). This type of NS is a
middle or intermediate. It connects two MSs having the mixed characteristics from the ending part of
the first (MSr) and the beginning part of the second sign - MSe.
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Thus, there are three types of NS:

. NS connecting (Sab, MSr+MSe);
. NSb — the first, beginning sign, and
. NSf — last, finishing sign.

In SL, the phrase / sentence “I paint” looks as follows:
MR(I)e+MR(I)t+MR(I)r+MS(paint)e+MS(paint)t+MS(paint)r
MR(I)r+MS(paint)e=NS(I+paint)

However, this description is still incomplete, as MR(I)e and MS(paint)r will be bordering with the
other signs in a longer sequence, creating specific NSs, or if this is a separate text, then before
MS(I)e, there will be NS(I)b and MS(paint)r followed by NS(paint)f. This SL text will be described

as
NS(I)b+MR(I)e+MR(D)t+NS(I+paint)+MS(paint)t+MS(paint)r+NS(paint)f

MS(I)t JE— MS(paint)t

< NS(l+paint)

Figure 4. SL text fragment scheme

One minute of GESL fluent text has approximately 55-70 MS with 40-45 seconds duration, and NS
duration is approximately 10-17 seconds. According to our experimental calculations, NS is
approximately 10-20% of GESL fluent texts.

Studying the nature of NS will help us effectively perform segmentations of phrases in chunks. It will
allow us to set up a “silence” threshold and detect sign activity, like speech to text processing, in order to
recognize and describe MS-s. Crucially, NS becomes a part of a neuro-net, and knowing its structure
allows us to make segmentation more accurate, more precisely defining the necessary information.

6.2. NS recognition methods

Thus, NS can be considered as a space between MSs, or in other words, NS is a sign separator. The
question is how NS can be recognized by the engines. We revealed four methods to identify NS in SL
texts:

* Synergistic method for NS recognition — This method can work by analyzing a big number of SL
texts of different SLs, having a big common SL textual base that will be the NS base at the same
time. Such a data base can be filled only with common effort using open sources and world-wide
collaboration of the area specialists;

» The approximate parameters of NS can be defined depending on its neighboring signs; NS can be
characterized by having less tension of the manual muscles and skin and being without any
accompanied mimic; by its non-prosodic element; with freely and lightly curved/hanging, resting
fingers; with transitional palm orientation and hand location depending on the proper
neighborhood in the sign sequence. NS may look like a MS, or it can be MS in another SL, but
the abovementioned general parameters (such as less tension and non-prosody) help to separate
any type of NS from MS.

* Thus, in SL, the number of NS is much bigger than the number of MS. Mathematically, it can be
calculated in the proper SL as a number of possible element combinations.
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*The combined identification of NS could be performed with Leap-Motion and Myo armbands. The
pause converged with Leap-Motion’s minimal activity can be considered as a sign-separator in
SL process if it is not a static sign. Meanwhile, there is a limited number of static signs in any SL
and they can be described in the proper SL corpora, or data-base, or learned by the neuro-nets.
The engine can identify static signs and distinguish them from NSs and pausing.

6.3. Criticism of TNS

The critical approach to TNS reveals some doubts. Why should we invest in recognizing NS instead of
recognizing MS? In any SL, obviously there are much more NSs than MSs, and MS has more concrete
parameters than NS. It will be easier and seemingly more effective to create a base of well-described
MS.

7. Recognizing of static signs

Our first experiments were connected with static signs. A few signs were recorded, and we tried to
complete data abstraction, introducing the signs as separate objects and identifying the correlation
between them by the Pearson product-moment correlation method. Surprisingly, the results varied
between 60-70% for dozens of signs. Taking into consideration the work of our colleagues [13], [7], we
tried the SVM method and got improved results.

We recorded the Georgian dactyls [21, 22] and the signs from the GESL dictionary [23] using the
existing library [24], which nicely fits the static sign recognizing extending with the MIT license.
Training and recognizing takes place by the SVM method.

Despite the fact that, in general, Leap-Motion gives the exact information, even in case of static signs

the following problem may appear: the device cannot identify the coordinates of the closed hands or
fingers crossing each-other, or two fingers together, of fingers with certain angles, and it often depends
on the signer. For instance, ‘g’ and ‘z’ may be understood as the same object.

.M

The same problem appears with ‘p” and ‘p’.
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The  Australian dactyl recognizing system had the  same problem [20].

We created micro-corpora of GESL, recording the signs from the GESL dictionary [23] with a few Deaf
persons. This recorded dictionary was oriented to Leap-Motion data. We tried to use the sign-to-word
recognizing method, and we noticed that increasing the number of signs reduces the quality of the sign
recognizing process. In addition, most signs are not static, but rather dynamic, and the problems were
deeper in the case of combined or composed dynamic signs.

In the next step, we performed the data processing, taking into consideration the existing experiences
with the HMM methodology. The results were rather mixed and unsatisfactory, from 40% to 90%. The
main reason is that Leap-Motion data while hand-moving is quite noisy. This especially occurs at the
rapid dynamics of the hands. In some cases, the data on finger positions can be missing or may be
interpreted incorrectly.

8. Georgian dactyl alphabet and dactyl recognition system

DHH uses dactyl alphabets to fingerspell proper nouns and/or clarify words or names. The Georgian
Deaf community still uses the dactyl alphabet that is based on the Russian one and has only a few
specific dactyls/letters added. Together with the local Deaf community, a new (actually the first)
Georgian dactyl alphabet was created by author [21]. This alphabet can successfully assist the education
process for Deaf children in their schools.

The modern Georgian alphabet—Mkhedruli—has 33 letters. The number of sounds is equal to the
number of letters: we read as we write [21]. Therefore, 33 dactyls were created. The two original
Georgian alphabets Mkhedruli and Asomtavruli provided a great base for creating an original Georgian
dactyl alphabet. Twenty-four dactyls fully copy the same letters from the Georgian alphabet and four
dactyls partly copy the corresponding letters. Seven dactyls are ideograms and two among them are
copying the corresponding letters at the same time. This totals all thirty-three dactyls.

Figure 5. Georgian dactyls
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The font was elaborated for the Georgian Dactyl Alphabet called “Georgian Dactyl.”
http://sign.iliauni.edu.ge/gdf/gdf.zip. The dactyl recognition system is similar to a static signs
recognition engine. The same principle can be used for dynamic signs, if we consider a dynamic sign as
a sum of a few general or main frames (of video stop images). As a matter of fact, any dynamic sign
consists of the frames of static signs and it represents a consistent sequence of proper static signs. Any
type of dynamic sign can be divided into these static frames. The static sign recognition system can be
used for recognition of the dynamic signs based on the concrete lexical formulas of the proper SL
dictionary in order to overcome the problem of which concrete stop-images will be picked up for proper
cases and how they can be identified. The main parameters are the time lines along with the kinetic
approximation and prediction models—via actions recognizing movement from the small number of

frames [25, 26, 27].

9. Conclusions and Challenges

The presented paper sheds light on the theoretical frames for SL recognizing systems. The main input

for scholarly studies can be considered the following:

New theory of neutral signs TNS is presented,

Sign classification system is offered,

Sign-producing phases are revealed,

Sign recognizing systems, devices and methods are overviewed,

e Static sign recognizer including the dactyl recognizing system is elaborated for GESL, and this
engine can be used for any other SL,

e New challenges are displayed.

Concerning the challenges, a few theoretical approaches can be developed for an SL fluent text-
recognizing system. For instance, Chaos/Complexity Theory - C/CT can be applied to the SL process.
This theory has been applied to the spoken languages [28, 29, 30, 31, 32, 33].

Chaos/complexity theory focuses on complex nonlinear systems. These systems are “dynamic,
nonlinear, chaotic, unpredictable, sensitive to initial conditions, open, self-organizing, feedback sensitive
and adaptive” [29]. The SL texts are complex and nonlinear from a real-time computer translating point
of view. The sequence of signs is unpredictable and sensitive to the initial conditions and feedback.

Nonlinear — Nonlinear models for languages and speech production systems were elaborated by a
number of authors [34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44]. Although speech has linear and nonlinear
elements and it is hard to consider it chaotic, “nonlinear function approximation models can be useful
for the analysis of speech signals and deserve further attention.” [45, 25].

The signing process is as unpredictable and nonlinear as it is in spoken languages. As was described
above, NSe meets NSr producing a unique mixed NS. The sequence itself and the mixed NS are often
unpredictable, as it is impossible to know what the signer will say/sign and what style or linguistic
variations he/she will use in the signing process. Sign neighborhood is unpredictable. In addition, taking
into consideration the individual signing (kinetic) manners depending on the mood and physical
conditions of a signer, we can say that NS variations in the sequence are chaotic.

This signing process is open, and all elements are displayed via manual and mimic dynamics.
This process is dynamic, nonlinear and unpredictable. In the SL process, we distinguish two types of

dynamic:
. Extra-formed visual-kinetic dynamic of signing dynamics, and
. Intro-formed linguistic dynamic of signed speech.
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These two types of dynamics are overlapped as the first type; the Extra-formed dynamic, as the
displayed kinetics of the signing process, serves as the means for the second type of Intro-formed (inner
or language structural) dynamic. In other words, in SL, Intro-formed dynamics are displayed by Extra-
formed ones. Thus, these two types of dynamics always occur together in SL signing processes.

In the signing process, it is impossible to predict the following sign. Of course, there are phrases and
expressions with proper elements in SLs, but in general a continuous signing process is unpredictable
like a speaking process. Thus, C/TC could be an additional key for SL translators.
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Inertia and assymetries

ABSTRACT. The laws of classical mechanics act in Linguistics and languages to develop their systems
according to these laws just like the other animate and inanimate bodies. The force of inertia can
explain a lot of linguistic factors. The parallel development of language structures in reintegrated
languages could be exposed as an obvious case. The matter of analogy and creation of symmetry in
language structures are also facts of linguistic inertia in opposition with the law of linguistic
asymmetries, which creates exclusions and out of system units.

Key words: Linguistics, language theories, General linguistics, Inertia, asymmetries.

The laws of classical mechanics act in Language systems and this seems to be very natural as any
language is just as a living organism with an abstract level body and it follows the Universal systemic
regulations of physics having its non-stop evolution. The first law of Newton, which became a
fundamental base for mechanical physics sounds as the following: “An object at rest tends to stay at
rest and an object in motion tends to stay in motion with the same speed and in the same direction
unless acted upon by an unbalanced force” (1- 450). This is the law of inertia and it was discovered in
1687.

The Law of Inertia works in languages as well. It acts on the each level of language hierarchy
highly attracting the processes of language development. In our opinion the best samples for the law of
inertia in linguistics could be phonetic changes of foreign words and linguistic analogies. The host
language tries to re-sound the foreign words turning them to the native articulation base. According to
this law the host language also tries to tie the familiar semantics to some new words, which are coming
form other languages.

The language as a high material of course follows to the world-wide proper regulations and the
law of inertia is the only one, which could explain the similar type of morphological, semantic and
syntactical changes among the re-integrated languages and their parallel developments: for example,
in case of Basque-Georgian relationship (2- 439-500) the law of inertia could explain the following
unusual fact: from the one hand, Basque has the double-exposing ergative like Svan and from another
hand, the referents of Basque ergative shares the morphological phonology of Zan, while there is no
doubt that the formation of ergativity is a later event even in the Kartvelian languages (2 -38).

Some more examples of the law of inertia from Georgian: It creates the symmetric system of verbal
person markers; according to this law the verbs with — the av and -am thematical markers have -ia
ending in the rows of so called the | Turmeobiti (just following the model of the “damits’eria” type of
verbs); The law of inertia creates split ergativity in re-integrated Kartvelian languages giving the priority
to the human class category the animated subject for the ergative; As a result of this law in the second
series we have the ergative construction in Zanian intransitive verbs and in the second series of
Georgian medio-actives as well, etc.

The law of inertia as a law of inner development during language evolution can easily explain any
kind of analogies in languages. This law could also be a reason for the systemic changes. Factually, the
law of inertia creates the symmetric constructions in languages in opposition with the law of linguistic
asymmetries (2-25). The filed of acting of the the law of inertia is bipolar - with another opposite law,
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which is the law of assymmetries towards the language system. Assymmetries are anomalies and
exclusions. The law of asymmetries creates the out of system units at the different levels of language
hierarchy. | would compare this with biological organisms: (although | do remember that the idea of
considering a language as a living organism is not in favor today.) Every living organism has its own
system to protect itself. Even plants have such systems, for example some of them have a poisoning
smell. Any language as an organism behaves like other living beings. Besides, languages also have other
systems for hiding different items inside one language such as “taboo”, for example.

The language systems follow the directions of their inner structure developments. Even then,
when the language goes out of the literary forms (creating dialectic forms or some social expressions) it
keeps its inertial productivity in any case at a different hierarchical level.

The processes of learning new languages and children’s speech also could be really good samples
of the law of inertia in linguistics. While studying foreign languages new forms are created on the base
of a native language. It’s quite clear, that such forms are not acceptable for communication, but they
are very interesting for methodology, as very often these are typical systemic mistakes.

In our opinion the offered law of inertia in linguistics can have a very important significance for
temporary linguistic sciences (namely for sociolinguistics, cognitive linguistics and e-learning
linguistics). The law of inertia can be a key to many unexplained things in the analysis of dynamic
processes of linguistic thinking among diverse type of social groups.

The law of inertia has always been acting in languages and it acts now as well, just as the law of
inertia has always been active in nature - even before Newton’s famous discovery.
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Case System in GESL
(Abstract)

The cases in Sign Languages are not usual, although there are some trials to analyze such systems.
Crucially, it is not expected to have the similar systems in spoken and sign languages. Sign languages are
visual-kinetic languages with wider possibilities to convey any type of spatial relations. The proper case
system was revealed in the Georgian Sing Language (GESL). GESL has four cases for nouns: nominative,
ergative, dative-genitive and vocative. The cases occur with the certain signs - case markers, not sharing the
all semantic and morphological properties of the same cases in the spoken Georgian language.

Keywords: Georgian Sign Language, GESL, case, morphology, cases in SL
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GESL and Innovation Technologies
USA.2017

Abstract

The current researches on Georgian Sign Language are connected with computational linguistics and
lexicology. We work on sign language universal translator, which will be able to translate the texts from
any sign language into spoken and vice versa. We elaborated the theoretical and methodological
approaches to perform the software prototype.

Keywords: Georgian Sign Language, Sign recognizing engine, Sigh language machinery interpreter, SL
soft

Abstract

Georgian Sign Language (GESL) is a language of Deaf and Hard of Hearing people (DHH) in Georgia. The
current researches on GESL are connected with computational linguistics and lexicology. Our group at
Ilia State University works on sign language universal translator, which will be able to translate the
texts from any sign language into spoken and vice versa. This issue is concerning the communication
problems for DHH word wide.

We elaborated the theory of neutral signs (NS). For the current moment we are building the mini
corpora for GESL to test the elaborated software prototype. We should collect data according the
proper methodology structuring the information, analyzing and comparing the signs from different sign
languages (SL), creating the special API for integration to any other SL corpora, revealing and then
testing the elaborated algorithms for the universal SL translator, elaborating the software and
hardware design concepts for the final product.

Keywords: Georgian Sign Language, Sign recognizing engine, Sigh language machinery interpreter, SL
soft

1. About Georgian Sign Language (GESL)

The scientific investigations concerning the structure of the Georgian Sign Language (GESL) do not have
a long history. Georgian Sign Language (GESL) is a language of Deaf and Hard of Hearing people (DHH)
in Georgia. In the Soviet period the sign languages were under the influence of Russian. The reasons for
this were the following cases: a. In Georgia many active members of the deaf community were non-
Georgian native speakers and b. In that period there were no books about GESL at all and the local DHH
had no choice. They had to accept the (only) Russian books for their special schools. This Russian
influence on GESL is easy to find in the old Georgian dactyl alphabet, which was totally based on
Russian one. The GESL vocabulary also was mainly based on Russian sign language (SL) lexical data. On
the one hand the Deaf people could communicate via this “Soviet sign language” and they care about
keeping this possibility, but on the other hand the process of nationalization began everywhere in post
Soviet space and the sign languages are reintegrating. Although it should be mentioned that the
grammar of GESL more or less follows the spoken Georgian language structure and it is free from
Russian elements. Thus, the process of SL reintegration is better reflected on the lexical level of the
language. Last few years the lexical and grammatical levels of the language hierarchy of GESL were
investigated and a few books were published. (See Makharoblidze in the list of references.)
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Current researches on GESL

The current researches on GESL are connected with computational linguistics and lexicology. The small
group of scientists at Ilia State University is elaborating the sign language universal translator. The
universal SL translator will be able to translate the texts from any sign language into spoken and vice
versa. This engine first will be tested on GESL data. Needless to say that the issue is the communication
problem for Deaf and Hard of Hearing (DHH) people word wide. A few million DHH word wide can
benefit from the final version /product of this project.

2. Theory of Neutral Signs

In order to overcome the main problem of Sign Language (SL) translations into spoken languages, we
elaborated the theory of neutral signs (NS) — the meaningless signs between the lexical signs. NS is a
sign (as a word) separator. The smooth flow of the signs made impossible for the experimental
computer translating engines to recognize the dynamic signs while signing. According to our theory, NS
— the meaningless units are the spaces for SL texts and SL corpora. The irrelevant short /small (one
phase or static) signs between the lexical (meaningful) signs are NS - neutral signs. There can be the
two ways for collecting NS data:

A. On line open sources could fill the SL universal big data from different SL and SL texts will provide a
big variety of NS — later this data could be kept as NS archive;

B. We can offer the general parameters for NS. Basing on these parameters the engine can recognize
NS and identifying it as a space between the words/signs in the fluent text.

Parameters of Neutral Signs

It is out of doubt, that all NS-s are dynamic gestures. The difficulties are connected with dynamic
movement as well. These signs (NS) in all SL will have the following parameters:

» Palm orientation is down in most cases (if the previous or the next signs are not with the palms
up);

The fingers are in so called neutral position (slightly curved);

Fingers in most cases moves slightly or their movements could be discarded;

The neutral signs can be recognized by:

a. Lowed converging data of Leap-Motion and MYO,

b. Kinetics /statics between the two recognized signs (units),

c. Creating the international NS big data.

The recognizing of NS can be via synergetic approach or in terms of one syntactic unit. The theory of
NS makes possible to operate with the units as with words.

YV V

3.  Classification of Signs

The signs can be static or dynamic, one or two-handed. Two-handed signs may be symmetric or
asymmetric. Besides, in two handed signs either both hands are producing dynamic or static signs, or
one hand produces a static sign while another one does a dynamic sign. Schematically it looks as
follows:
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SIGN

ONE-HANDED TWO-HANDED

Static Dynamic Both static One static, another dynamic Both dynamic

Symmetric Asymmetric
Left static/Right dynamic Right static/Left dynamic

Symmetric  Asymmetric

For sign classification we used the combination approaching:

» Dynamical gradation (with space and time parameters) - The signs are statistic or/and dynamic.
Dynamic signs may have one, two or more movement /phases;

» Composition of a sign / sign structure — the signs may have one, two, three or four (very rarely
can be five) elements or the independent signs with (sometimes totally different) meanings. Signs
may be as following A=a; A=a+b, A=a+b+c, etc.;

» For our description one-handed and two handed signs can be described in the same way. But it is
worth to mention that there can be a significant difference between the sign producers and their
moving/sign producing Kinetics.

4. Method Used

We use the average correlation comparison - Pearson’s Correlation method.

_ (=4, )=x(X2a,)
s Z d:.'d_\' - N
x (Zas) s (2
(zar- Bl g Za)

where,

d. =Deviation of X series from assumed mean
d, = Deviation of ¥ series from assumed mean
> d.d, =Sum of multiples of &, and &,

> d.> =Sum of squares of d,

> d,? =Sum of squares of d,

Z d, = Sum of deviations of X series

Z d, = Sum of deviations of ¥ series

N = Total numbers of observations

5. New Approach

The innovative solution is to build the corpora in 3D instead of 2D video filming with a few cameras.
Filmed signs also can be attached to the material in order to have a visual format. The corpora will be
performed in 3D with Leap-Motion data. There are a number of very expensive devices to get hands'
movements data. Leap-Motion is cheap and easy to use with great development APl and community
support. We had also tested Microsoft's Kinect, although we found out that Leap-Motion was more
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suitable for our needs. For the final version of the core software will be prepared a combination of the
parameters for Leap-Motion and Myo able to convert any exact data coordinates into relative being an
abstractly usable data. So-called «Bridge» will be written, in order to transmit the data from our soft to
Avatar and/or text-to speech engines. The existing solutions really don't work — still DHH have the
communication problems word wide. Our innovative (fast and cheap) corpora building program
/concepts will be easy to adopt for any SL and the final product can totally solve the existed
communication problem.

Final Product Expectation

For the current moment we are in the process of building the mini corpora for GESL to test the
elaborated software prototype. We should collect data according the proper methodology structuring
the information, analyzing and comparing the signs from different SL, creating the special API for
integration to any other SL corpora and revealing and then testing the elaborated algorithms for the
universal SL translator, elaborating the software and hardware design concepts for the final product.
The final product will be Universal SL translator and the engine can work with any kind of SL data -
including body language (as paralinguistic elements for pragmatic and/or neurocognitive linguistics).
The software can be free via google (http://www.gnu.org/licenses/licenses.en.html) and it will be
possible to insert it in the different devices (mobiles, laptops, tablets, etc.) /or we can elaborate a new
type of free access device for DHH - as they really don't need the sound-telephones.

Engine Elaboration Process
We set our targets to create whole system step by step:

1. Create simple application which can create and detect custom SLK (Sign
Language Kinetics);
2. Leap-Motion has prebuilt set of hand gestures already:

Circle Gesture A circular movement by a finger,
Swipe Gesture A straight line movement by the hand with fingers extended,
Screen Tap Gesture A forward tapping movement by a finger,
e Key Tap Gesture A downward tapping movement by a finger,
Create application to detect sequence of the custom gestures;
Create a-la Linguistic Corpora, collect SLK data;
Create analyzer/translator which finds appropriate sign /gesture in the Corpora and gives its
textual equivalent, or sends data to the special collector to keep unresolved SLK.

o s W

The very first step was complicated, because SL Kinetic (SLK) is slightly different and more complex
then already known so called usual gestures. We came to the solution to describe and divide SLK (level)
like as following:

1. Static (easy), it's a gesture when hands and fingers merely move;

2. Dynamic (medium), it's a gesture when hands move, but on a strictly defined trajectory, this
trajectory is a constant;

3. Complex Dynamic (hard), it's gesture when hands or fingers repeats some movements and this
repeating number can vary;

4. Compound (hard), this kind of the gestures can contain several (already known) Static gestures
and also repeated movements.

Leap-Motion gives JSON structured data with these main parameters (each of them hold full sets of
data with x, y, z, coordinates, rotation angles, etc)

1. Frame — contains a set of hand and point able tracking data;
2. Hand — contains tracking data for the detected hand,;
3. Point able — contains tracking data for the detected finger or tool;
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4. Gesture — represents a recognized gesture (already defined and known by Leap-Motion).

For future developing we choose JavaScript which can easily translate our code to any platform, use it
on client side or server side environment. First and simple translator followed these steps:

e Record using JavaScript SLK in some array (this means to keep JSON data somewhere).
e Compare newly got JSON to the earlier (the existed) one.

It's clear that any SLK cannot be repeated with exact accuracy of moving hands, arms, fingers positions.
Comparing any two SLK means to find approximation, relativity of the two data. Our first attempt was
to solve this problem by comparing data on every Leap-Motion so called Frame (this data can vary from
25 up 120 frames per second). The method of comparison was simple: average values of tracking data
were compared to each other and the changes were revealed.

/pseudocode/

avarage=(maxValueofGivenTrackData-minValueofGivenTrackData)/2

Static Sign Recognizing

The above described method was good when dealing with Static gestures. It works with validation
about 90%. The next step was to use the same method on dynamic SLK. It did work, but with much less
validation. In this case (with dynamic signs) we needed to compare not only position values, but also
detect arms, hands, fingers movement speed and velocity. For better operations we begin to build
GESL mini corpora basing on the Georgian Sign Language Dictionary by professor Tamar
Makharoblidze. The dictionary data was translated to the database. The web based SLK recorder was
created to save each word/SLK (in real SLK's raw JSON data). The four native speakers participated in
this process. Collecting data from the several persons made possible to have more accurate data
analysis and to learn average speakers' characteristics.

SLK and NS in Process

Meanwhile we started to translate sentences with several words. As it was expected the most
problematic appeared to find so called separators between words in sentences. As it is explained
above, we used NS as separators. This reason for such a methodic choice was the fact that NS
characteristics are alike SLK, but without lexical meaning. The experiments revealed that NS has slower
movement then usual SLK.

= SLK one

Figure 1: Conditional graphics of two SLK with NS
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In spite the fact that the main features for the NS were revealed, in real life, in the process of signing it
is very difficult to identify these NS and to understand the sentences correctly. We decided to divide a
sentence into chunks with size that equals to already recorded SLK unit maximum size (including T
parameter - timing) in the GESL (incomplete) Corpora.

/pseudo code/
chunk=sentenceData/maxLength(slgData)
for each chunk in sentenceData
comparison=compare(chunk to slgData in Corpora)
if (comparison<70%) then
noDataFound=TRUE
go to next chunk
else
noDataFound=FALSE
show sentence
if noDataFound then
descrease chunk size
use recursively

This method was successful for certain cases, but some situations proved the necessity of too many
iterations in order to compare data to the all existed signs/words in GESL Corpora, especially when
dividing them into smaller chunks and recursively trying to find related values. The next task is to
reduce the data iterations and increase the guess probability.

Translation Process
The visual representation of the SL translation process:

Unresolved
data collector for
future analyze

Leap Motion |:’> analyzer :> Corpora
/ ~—

Resolved data

Figure 2: SL translation process
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In the corpora the documented materials will have the all demanded described parameters:
contributors, sources, place/location, time, duration, formatting info and linguistic software
descriptions through the tags. The GESL documented material and the final product will be GESL online
archive / library and also some kind of easy accessible learning tools. In these terms the project is
innovative and valuable with its content and with its methods as well. Actually here we can display the
general methods, which are: fieldwork with GESL sources / GESL native-speakers and the descriptive
linguistic method, also computer programming, elaborating the software with a new type of engine.

Data Description

The database structure will be set up for future documenting GESL. In fact it will be the mini electronic
linguistic corpora, where the each linguistic element will be described. At the same time a Desktop
Application will be created. The working format is PHP / MySQL. For data description we will use the
following:

e Leap-Motion — Format JSON for describing the movement, positions, time intervals;
e Video - visualize, Full HD mp4 format;

e Text;

e Myo information about pauses -NS;

e Linguistic descriptions with so-called tag-specific manner.

Technological process: The core software will be prepared, the program specifically for Leap-Motion
will be scripted and it can convert any exact data coordinates into relative, and it will not be dependent
on the private «standard» person, but it will be abstractly usable data (so that any person can be used
to fill the corpora). At the same times, so-called «Bridge» will be written, in order to transmit the data
form Leap-Motion to the so-called Avatar engines. From the outset, there will be compatibility. The
reference system will be scripted to assist the corpora personnel in documenting the phrases, words or
idioms. The software interface will be prepared.

Expected Engine User-System

The corpora information will be put in the form of a website, which will have the function of
administrating. The authorized personnel in accordance with the authority granted by the
administrator of the site, can add the information, change or delete the items, can add the tags. Any
user will be able to see the text, video, audio and may use the following opportunities:

A. Sorting in alphabetical order;

B. Sorting / separation: words, phrases, alphabet, idioms;

C. Divisions / Sort by tag- specific according to the linguistic information;
D. Sorting video-types by duration;

E. Sorting / separation: the signs by hand positions and configuration;

F. Sorting / separation: by static and dynamic signs.
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The last steps: Creation of special API for easy integration to the other International corpora;

Testing of the elaborated mini-corpora in real time and to put the information; Start filling the mini-
corpora, structuring the information; Launching the website, disclosure of the elaborated material;
Perform a real environment testing; Turning on the mobile analogue (the site will be optimized for
mobile devices well) and APl application programming interface.

6. New Challenges

Meanwhile we are working on the alternative approach via artificial intellect, or in other words, via
artificial neural networks (ANN) - neuro-nets. ANN is a system of interconnected “neurons” which can
exchange the information between each-other. ANN models usually are simple mathematical models

defining a function f X — Yor a distribution over X or both X and Y, but sometimes models
are also intimately associated with a particular learning algorithm or learning rule. In our case we have
to find out the sing learning rules. We need to build a system where a sign will be a separate unit and
machinery learning process will be the base component for sign recognizing as usually signs are not the
absolutely same each time. The core soft will be something like handwrite recognizing system.

After creating so called row (primary) data and creating GESL mini-corpora - as it was described above,
the next step in this direction will be the interpretation of the existed data and finding the
methodology for functioning of the network. We would probably try to use a few versions in this case:

e Graphically using data and making the histograms;
e Projecting the data information and determine the matrix approach;
e ldentifying the direct approach and comparing data.

Our method will take into consideration a single sign object as an abstract data, which may have some
additional descriptive information, but during the machinery learning it has no description of any
parameters (graphical, audio or any other type) - although it is possible. In the row of signs during the
signing so called “clustering” could be used, with the corrections implying the general characteristics
for the signs in the corpora. The advantage of using this methodology is that it does not decode the
signs to find the connections between them, or to find the similarities. The disadvantage is that it is
very difficult to build the network with preferred form and with demanded finite data.

The Meaning of the Product

With our product local DHH (and not only) can be able to have better communication and it will
provide the successful integration to the civil society improving the level of social, cultural and
economic life for GESL native speaker DHH.

7. References

Aarons, Debra, Bahan Benjamin, Kegl Judy & Niedle Carol. 1991. Clausal Structure and a tier for
grammatical marking in American Sign Language. Nordic Journal of Linguistics. 15. 103-142

Bahan, Benjamin. 1996. Non-manual realization of agreement in American Sign Language. PHD dissertation.
Boston University

Baker-Shenk, Charlotte & Cokely, Dennis. 1991. American Sign Language. A Teacher’s Resource Text of
Grammar and Culture. Clerc Books. Gallaudet University Press. Washington D.C.

Brentari, Diane. 2010. Sign Languages. Cambridge University Press, Cambridge

Emmorey, Karen & Reilly, Judy. 1995. Language, Gesture, and Space. Ed. Lawrence Erlbaum Associates:

140



Hillsdale, NJ.

Fischer Susan and Gough Bonnie. 1978. Verbs in American Sign Language. Sign Language Studies. 7(18) 17-48

Janis, Wynne. 1995. A Crosslinguistic Perspective on ASL Verb Agreement. In the book edited by Emmorey, K. &
Reilly, J. Language, Gesture, and Space. Lawrence Erlbaum Associates. Hillsdale, New Jersy, Hove, UK
195-224

Kendon, Adam. 1994. "Human Gestures" In: K.R. Gibson and T. Ingold (ed.) Tools, Language and Cognition in
Human Evolution. Cambridge: Cambridge University Press. pp. 43-63

Lavie, A., Waibel, A, Levin, L., Finke, M., Gates, D., Gavalda, M., Zeppenfeld, T., & Zhan, P. (1997). JANUS
I1l: Speech-To-Speech Translation In Multiple Languages. IEEE International Conference on Acoustics,
Speech, and Signal Processing (ICASSP-97), Munich, Germany, 1, 99-102

Liddell, Scott. 2003. Grammar Gesture and meaning in American Sign Language. Cambridge: Cambridge
University Press.

Lillo-Martin, Diane. Two kinds of null arguments in American Sign Language. Natural Languageand Linguistic
Theory 4. 1986. 415-44

Meier Richard. P. 1990. Person diexis in American Sign Language. In S. Fischer & P. Siple (eds.), Theoretical
Issues in Sign Language Research. Vol. 1. Linguistics University of Chicago Press. Chicago, IL. 175-190

Nuance Communications, Inc. (2012). Dragon Speech Recognition Software. Retrieved from
http://www.nuance.com/dragon/index.htm.

Padden, Carol. 1983. Interaction of morphology and syntax in American Sign Language. PHD dissertation.
University of California, San Diego.

Perniss, Pamela. 2007. Space and Iconicity in German Sign Language (DGS). PHD dissertation. MPI Series in
Psycholinguistics 45, Radboud University Nijmegen.

Pamela Perniss, Steinbach, Mark & Pfau Ronald. 2007. Grammaticalization of auxiliaries in sign languages. In:
Pamela Perniss, Ronald Pfau & Markus Steinbach (eds.), Visible variation: Comparative studies on sign
language structure. Berlin: Mouton de Gruyter, 303-339.

Pfau, Ronald, Steinbach, Markus & Woll, Bencie (eds.) 2012. Sign language. An international handbook (HSK -
Handbooks of linguistics and communication science). Berlin: Mouton de Gruyter.

Sandler, Wendy & Lillo-Martin, Diane. 2006. Sign language and linguistic universals. Cambridge: Cambridge
University Press.

Sapountzaki, Galini. Agreement Auxiliaries In: R. Pfau et al. (eds.), Sign Language. An international Handbook.
2012. 204-227

Thompson Robin, Emmorey Karen & Kluender Robert. 2006. The relationship between eye gaze and verb
agreement in American Sign Language: An eye tracking study. Natural language and Linguistic theory. 24.
571-604

dobodmdamodg m. (2012) Jo@dmymo gglduco gbs. LoJodmggeml gobsmengdols s dgibogmgdols
Lodoboli@@m. USIAD, Save The Children International. mdogrolo

dobodmdenodg o. (2012) Jodogeo ggbBgco gbs. G®Mgbobaols Lobgenddmgabganm. dglisdy Loggbydo,
3bodggeggo AOgbg@olomgol. LoJodmggaml gobsmangbols ©s  dgibog@gdols LodobolE@m.
USIAD, Save The Children International. ®doqobo

dobomdanodg o. (2012) Jodogeo ggbdacdo gbs. G®Mgbobaols Labgeddmgabganm. dgbsdy Laggbydo,
M3990  HOgbobaol  Jmbsfogggdolbomgol. LoJo@mggaml gobsmangdols  ws  dgibogdgdols

Lodoboli@@m. USIAD, Save The Children International. ®dogrolio

dobommdodg 0. (2015)  Jodomo  FgbGeol  gbol  wgdlogmbo.  owosls  Lobgwdfonm
"603960L0GJGHO0, IMMS OMLM39E0lL gOm3bmwo Lsdgboghm gmboo. mdowrolo. ISBN 978-9941-
16-225-5 1368 3.

dobodmdenodg 0. (2015) Jodomgeo ggldy®o 9bol Los®bgzbm wgdbogmbo. owosl Lobgwdfogm
2603960L0GYGH0, 588 Logwbm. mdowobo. ISBN 978-9941-18-224-2; 29143.

141


http://www.nuance.com/dragon/index.htm

©9003563H 900l dglobgd

bo@ygs 890dwgds 0gml BmEmTs(335¢090500 96 BmEOTs)33egeo s gl dm3gdnemds 39@Y39wgdol
Bofoergdol dobgz00 2960LsBEO3MGds. FMMTo335¢gds®O LoGHY3900 Fgodergds AsbosoIl Mo

G030L 33000 gdsL: BgJLOMBLS s IMHO3530L. BegdLoIOHO (330 gdOL EOML 033
Lo@yzol BmETs, FogMmod 96 033Wgds LoBY30L WgdbozMeo s BgdsbBozM®mo bsMYIO0, 569 56
0(33gds dolo SHBOMBM030 s F0bssOlMdM030 dMmE)dwEw™Mdgdo. 58 G030l (33€0Wwgdol 3eob03 MO
959250005 d61Mbgds.

05306 IbGM03, ©IM035305 MO0 GH030L JgodErgds 0yml. 306390 ML gduozMOO IMO35309,
OMIwolb OMLYE ©)M0356EH0 s30Jbo  sFoMTmgdl  4sbLbgsggdmo gdbogm@o Tdobss@bol dJmbg
Lo@YaoL. bsfomdmgdo BmMTs Fgodwgds ogmb bbgs 893Y39wgdols Bofloo 96 0039, FogMsd Lbgs
©9gb03MM0 Jobss®lol dJmbg 9HMGMo. 549W0MSE, F9350IMM® MMO BMOTS 5930 QS F3GLIMO. 5 -
26 bm30dbds BIOLIOMOZ0 SFoMTMS SOBYO0MOEB. BMMIGOO 930 ©O bs3spg MmM039 SOLYdOMO
Lobganoos,  8oa®0d  Uo-g  ©96036Mwgd0mmdol  sfoMmdmgdgwo  ©gM0356G0s. g 30M3InoJlo
2966353900 wgduozmo Jobss®lol IJmbg Lo@ygsl ofsMIMgdlL. 58 MmO FmOIsL 4obLb3s39do

94bgdgdo sd30.

99mMg 3030l IMH035305 9MOL, M30MZIEGL  YM3Eols,  JMOTIGH0INWO  IMH035305, MHMEILOG
3050530390 35393MO0900  0fsMTMgds.  MTBH0ZNO 39305 BMYsI© (s LagHmm
LoBY398MOHTs) IMOES3L BMOTOLS (IMOBMEWMYP0OHO) ©s SBOMIM0Z30 (1gdsbEHo3MMo) Tbsmggdol
96056mdsL.  sdo@MA 5 M36M0sbos  BHMBobo IMOBMUYIBEH03Is. 96 SOLGIMOL (3939  SNJOWO
1936035 BMOBMEMAO0L 250M9dg. 6gdoLA0GMHO SHOMIO 030 35GJMM0s 3Mb3MIE Mo GmEOI0m MbOs
0yml 35008M 39900, 530@MIs3 bmEm 3mb3M9EIE BMEOTsL 593L 306309EEo FMmOBMIYTs6E 039,
OmIol  35(omIMgdgdoE  MsdsGozo (6 abgdsgm  IOMmEmLgdsbGH03MMo)  ©gM0g56EH d0s.
3525005, BB35Mds MmO FMEOIsL IOl 3599698 > 3999698 5610l FMOBMUBYIDEH03M0, BoaEr6d 56
dbozMMo. Fgbodsdobs, o- @O 0- ©IM3653JO0  Fobslbzez90L BMOTJIL IMORMEMYPOWOO O
19356EGH03MM0, FogM5a M5 9gdloZIMO MZOEBsHBOOLO.

5060350, J0M0ms©0 b35Mmds BgImm 50bodbmEo MmO G030l IM35305L Fm®mOL (s Fgbadsdols,
MM0 #Ho30L YMH0356GHMS FmEOol) M0l 9ol 0gMsdmdool EMbadBy. 30M39wo G030l 9530JLbgdo
99985mdL  gbol  9dbogMe ©™bYHY, Bmwm Fgmeg GHo30L ©IM0356(3Jo0  SfoMBMYdID  BMMHIGOL
0MmOHBMEMA0MOH @5 19dobBH03M® ©MbggdBg. MBOHM  DBMLGO  2obLIBOIMGOom, Tgmeg  GHodol
9603563900  MBYMTIMOOLO  5530JLgd0s, ML o bds  F9339ms  gbol  0gMstool
AOBMEMA0MOH0 s 1YdsbGH03MMO ©™bggdoLs. 6gdoldogmo AMsTdG0IMNWO  353JRMM0s dMO(353L
306309 InOBMLYsbEH03MO  Lomdmbogom gm®IgRL. 59gbs®, BwgdloMMo  5830dugdoLiYsb
296Lb3039%0m, ©6sMRI60  FMOBMWMAOMMO  sx8odugdo  439ws MmOy  GHodol  mbymsdmemolio

©90M0356¢39d00.

6ol d9080b3z93900, MHMEYLSE B3O 5530JLO FodmOl 30M390 G030l 5830Jbol MMerdo (JogMsd
565 dgmeg  BHodob  sxodbol  OHMEdo) FsRIWOMO®, 30MIMYOomo  dGWMB30L  boTsbo  sfaedmgdl
B9LIO53980©6 BIBODBYOIIL, Moymdomo MoEbgzom Lobgwgdosb 30 - fowmdomo Gogbzomo
Lobgol 53m®dgdl, 1939 98 GHo30b Fomdmgdols Bsaowomgdos g .§. 653969303500 Lsbgwgdo (Mmdowobo,

©3560L0, JMmoolio s Bba.). o9 500 593l gl 3N IMOZ530L.

DMaxgH 9O o 08539 IM0356BHL T9mAE0s BHZoILBIS BH030L IMO35:305 2306396MbL. MMBEs gL
56 Mol bdoMmo dmgzgegbs. Jo®omven gbsdo dbmerm@ BIboLfiobos sLgmo ©gMogz56@0. Babolfobo

142



9675350 x5Mbd3001M0 FmOHRMLYI6EH03MO0 IM0355E0s Fob 89deos sfsMBmml HBIboL BmMIol oMol
3w905-053905, 39B0 5 MM09bE305, d139dB0, BIBOL 5gdBHIBGHMS BMEGdMH0Z30 FLOWgdgdo ©s Lb3.
5056096 ghms Aol Gg9deos gdLogMMo YMH0353053 IMY33gL M0y BMMIGIME (sgoE0Ms,

d9b3s 5 Gobgas, G0z S [osge2).

653 999bgds 06000  Md0YJBHOL WM E  5JBHBGI©  (36MDI-3MIEFBMBL  JoBrmmamls s Lbgo
o396 969800 (Lobger®d®, 399 do), o S 500b0dBML ghmo 3603369 mgs60 goMgdmgds.
DM, 0MH0d0 MdOYJEHOL JPM-gOH0 FMBJE0ss M MO 5JBBEOL AsdMmboB3s (sgzg 0M0do
30930 990dgds 0gmb 396923030560, 3mlglmMo, SEMYLIGO, Foe9gnsdGH030, 9J3BI3NGMMO ©s Ubg.).
56539060™39 oM 9bsdo Bomgwros @mIsGH™MOmo 5JBbEHL BIb0Ib goligarol #ybgbiEos. 0
339 Joeomedo 0dbgdms bey@soo 330005 (0b-s dsb-Oind.) 29009070, ©EOIL WYBROM JoLowdOs
beytoomo (3)30005  (0b-s ) 3909¢»Bg. 0600035 md09]BHTs (HMAMOE wmIsGHMm®Is 9dBHob@ds) doowm
05690wo s 9305 BIb0D, MMI3s BMEOTS0 EIGHMZS Megzolbo Bodsbo (3), MHMIgwos M339
359303032)M05 Boero@gMsdm gbols bm®mdsms dobgz0m, mmwdas gbs oligg 0bskmbgdls 53 bodsbu.
59 3H0o3ob BmEMIGO0 B930MHBY 3300535DMOL OIHMbOME LEBOMU.

©9©I309900 Bsewobols dobgzom, dgacmyendo 29bol s0dbodzbgero BAboL{obgdo, GMIgdos
50b0dbs396  ImJdggdl  Bsmsgol  339MHom,  BgEI3oMBY, TobErMds©, @oMdgdm s  5.0.
3GOWGOIWSE 0mbM3zgb 59 Ms@sgol SOLYdIMBSL BIBsTo s M) 0o oG ML, 35d0b 53 B3boLFobYdL
999m394530m sgmo 9gBH9bG0. gb F90dgds 0gml EMm3sIM0 5JBHBE0 - 0M0dO MdOYJBHO, 96 Logsbo -
m6096@0M0 060d0 Md0gdBHO (5699 Lsgsbo, HMIol FodsMmoz LOHMEEYds BIbom FoTMbIEMEO
dd6omds). bbgs LoGYzgdom MM 3004350, gl SMOL Logsbo - BIEMGOO 39JBHMOOL MmMOgbGH0MO s b
23obogm BbMOO 5gBHBGHO - 0MH0d0 Md0gdBHO. ¥ b SJBHBEHO WIOOMIZL MIBEIOMEIL, oL Fogo
B3b0sb s  LogeMmsmme, BIboLfiobog TgoEzwgds, Mosbsg MIbEIdME0  50MgdL  29Bob
3900mbs@B30L 3bd30L. (079939, DMy Bmdgddo dgodergds BIboLFobo ds0bz IMRIL - F0ToMmEdOL
OLOYBMLBHIOWS®.) OEO  SWBSMMIOM, 53 G030l FBMOIYd0 (sbgomo BAboLHobgdom) Mbs oyml
mM30600560 256513500 56 LoA30EM0560.

143



PFM applied to Georgian/Kartvelian verb

| conjugation

khat’va - to paint

| series
ac’mg’o
A. (S, 0d.)

SIOd. |1 s. Xy {1l s. X {MI's. X3 11 pl. Xa {10 pl. X5 {11 pl. X;
(mkhat’av) | (gkhat’av) | (khat’av) (gvkhat’av) | (gkhat’av) | (khat’av)

Is. | ccmem- gkhat’av vkhat’av | ccccco gkhat’avt vkhat’av

Ils. mkhat’av | —-—--- khat’av gvkhat’av | oo khat’av

Ils. mkhat’avs | gkhat’avs khat’avs gvkhat’avs gkhat’avt khat’avs

Ipl. | cceee—- gkhat’avt vkhat’avt | ccccc- gkhat’avt vkhat’avt

I pl. mkhat’avt | —o—---- khat’avt gvkhat’avt | —cco--- khat’avt

Il pl. | mkhat’aven | gkhat’aven | khat’aven | gvkhat’aven | gkhat’aven | khat’aven

RSC; = X; (mkhat’av): template [X = -2, 0, 2]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8

X;=(01<=>m, R<=>xat’, Th<=>av) = (-2, 0, 2)

REL, =X, =< X;> 0

REl, = X3p=< X38 >0 = ( X, {S3}<=>s ) = [ X, 7]

RE|3 = ch =< Xlt > o= ( X1{82P|}<:>t ) = [ X18 ]

RE'Z =X1p =< Xlen >0= ( X1{83P|}<:>en ) = [ X17/8 ]

RSC, = X, (gkhat’av): template [X = -2, 0, 2]

RE; =X,
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REZ = X2,7
RE; = X, 8

RE4 = le 7/8

X,=(02<=>g, R<=>xat’, Th<=>av) = (-2, 0, 2)

REl; =X, =< X;> 0

REl, =Xp=< X8> 0= ( X, {S3}<=>s) =[ X,7]

REl; =X = < Xyt > o= ( X {S1IPI}<=>t) =[ X,8]

REl; =Xy =< Xyen > o= ( X, {S3PI}<=>en ) =[ X, 7/8]

RSC; = X3 (khat’av): template [X = 0,2]
RE; =-2, X3

RE, = (-2), X3

RE; = X3, 7

RE, = -2, X3 8

REs = (-2),X3 8

REg = X3 7/8

X;=(R<=>xat’, Th<=>av) = (0, 2)

REl, =Xs =<V X3 > 6= ({S1}<=>V, X;) =[-2, X5 ]
REl, =X3=<X3>0C

REl; =X3c =< X35> 0= ( X{S3}<=>5 ) =[ X; 7]

REl; = X3 = <V X3t > 5= ( Xo{S1PI}<=>t) = [ -2, X, 8]
REls = X3 =< X3t > o= ( X;{S2PI}<=>t) =[ X; 8]

RElg = X3 = < Xzen > o = ( X3{S3PI}<=>en ) =[ X; 7/8]

RSC, = X, (gvkhat’av): template [X = -2,0,2]
RE]_ = X4

RE, = X4 7
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RE; = X, 8

RE4 = X4, 7/8

X,=(01PL<=>Qgv, R<=>xat’, Th<=>av) = (-2, 0, 2)

REl, =X4, = < X4>G

RE'Z = Xgp=< X4S >0c= ( X4{S3}<=>S ) = [ X4 7]

RE|3 =Xy =< X4t >0c= ( X4{82P|}<:>t) = [ X4 8]

RE|4 =Xgp =< X4en >0c= ( X4{S3PI}<=>en ) = [ X4 7/8 ]

A-l. (S, Od. Oind.)

SIOind] 1 s. Xy 101l s. Xp {MI's. Xs 11 pl. Xa {10 pl. X5 {11 pl. X;
(makhat’av) (gakhat’av)| (akhat’av) | (gvakhat’av) | (gakhat’av)| (akhat’av)
Is. | ccmem- gakhat’av | vakhat’av | ——cc-—-- gakhat’avt | vakhat’av
Ils. makhat’av | —-—--- akhat’av gvakhat’av | —cco--- akhat’av
lls. makhat’avs | gakhat’avs | akhat’avs gvakhat’avs | gakhat’avt | akhat’avs
Ipl. | cceee—- gakhat’avt | vakhat’avt | -—--—-- gakhat’avt | vakhat’avt
I pl. makhat’avt | —o—---- akhat’avt gvakhat’avt | —-—o--- akhat’avt
Il pl. | makhat’aven| gakhat’aven | akhat’aven | gvakhat’aven | gakhat’aven | akhat’aven

RSC; = X; (makhat’av): template [X =-2,-1, 0,2]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8

RSC, = X, (gakhat’av): template [X = -2, -1, 0,2]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8
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RSC; = X3 (akhat’av): template [X = -1, 0,2]

RE; =-2, X3
REZ = ('2), X3
RE3 = X3,7

RE4 = -2, X3,8

REs = (-2),X5,8

RE5 = X3, 7/8

RSC, = X, (gvakhat’av): template [X = -2, -1, 0,2]

RE; =X,

RE, =X, 7

RE; =X, 8

RE, =X, 7/8

B. (S, Od. Oind.)

SIOind |1 s. Xy, {1l s. Xo {1l s. Xs {1 pl. Xs {1 pl. X5 {1 pl. X3
(mikhat’av) | (gikhat’av) | (ukhat’av) | (gvikhat’av) | (gikhat’av) | (ukhat’av)

Is. | cceeme gikhat’av vukhat’av | —cee-—- gikhat’avt | vukhat’av

Ils. mikhat’av | —--——- ukhat’av gvikhat’av | oo ukhat’av

lls. mikhat’avs | gikhat’avs | ukhat’avs | gvikhat’avs | gikhat’avt | ukhat’avs

Ipl. | cceee-- gikhat’avt | vukhat’avt | ——---—- gikhat’avt | vukhat’avt

I pl. mikhat’avt | —--———- ukhat’avt gvikhat’avt | —coo-—- ukhat’avt

Il pl. | mikhat’aven | gikhat’aven | ukhat’aven | gvikhat’aven | gikhat’aven | ukhat’aven

RSC; = X; (mikhat’av): template [X =-2,-1, 0,2]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8
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RSC, = X, (gikhat’av): template [X =-2, -1, 0,2]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8

RSC; = X3 (ukhat’av): template [X = -1, 0,2]

RE; =-2, X3
RE; = (-2), X3

RE3 = X3, 7

RE, = -2, X5,8
RE5 = (-2),X3, 8

RE6 = X3, 7/8

RSC, = X, (gvikhat’av): template [X = -2, -1, 0,2]

RE; =X,

RE, =X, 7

RE; =X, 8

RE, =X, 7/8

C. (S, 0d.)

S/O0d. | Is. I ls. Ils. I pl. I pl. 11 pl.

Is. | coma-- vikhat’av | —-ee--- vikhat’av
s, | | ceea- ikhat'av | | - ikhat’av
Ils. ikhat’avs ikhat’avs
Ipl. | oo vikhat’avt | —o—o-—- vikhat’avt
lpl. | | coeeo ikhat’avt | | oo ikhat’avt
11 pl. ikhat’aven ikhat’aven

RSC; = X; (ikhat’av): template [X = -1, 0,2]
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RE; =-2, X,
RE, = (-2), X4
RE; =X, 7

RE, =-2, X, 8
REs = (-2), X4,8
REs = X, 7/8

As we see, In present ac’mq’o — if there is a version marker it adds to the stem and the
rest satys the same. This is the same for the all rows (screevees). So, | did not follow

these details for the other screevees as they give us the same forms.

uts’q’vet’eli
A. (S, 0d.)

S/IOd. |1 s. Xi {1 s. Xo {1 s Xz {1 pl. Xq {010 pl. Xo {1 pl. Xs
(mkhat’avd) (gkhat’avd)| (khat’avd) | (gvkhat’avd) | (gkhat’avd)| (khat’avd)

Is. | cooeeo gkhat’avdi | vkhat’avdi | -—o-—-- gkhat’avdit | vkhat’avdi

Il's. mkhat’avdi | —----- khat’avdi gvkhat’avdi | —------ khat’avdi

Ils. mkhat’avda | gkhat’avda | khat’avda | gvkhat’avda | gkhat’avdat | khat’avda

Ipl. | oo gkhat’avdit | vkhat’avdit | ——--—-- gkhat’avdit | vkhat’avdit

I pl. mkhat’avdit | —-—---- khat’avdit | gvkhat’avdit | ——-———_ khat’avdit

Il pl. | mkhat’avdne gkhat’avdne | khat’avdnen | gvkhat’avdnen| gkhat’avdne | khat’avdnen
n n n

RSC, = X; (mkhat’avd): template [X = -2, 0, 2, 4]

RE; = X;5
RE, =X, 7

RE; =X, 5, 8
RE, = X, 7/8

RSC, = X, (gkhat’avd): template [X = -2, 0, 2, 4]

RE; = X5
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REZ = X2,7
RE; = X, 5/8
RE4 = le 7/8

RSC; = X5 (khat’avd): template [X =0, 2, 4]

RE]_ = -2, X35

REZ = ('2), X35

RE3 = Xgl 7

RE, = -2, X35, 8

RE5 = (-2),X3, 5,7/8

RE6 = Xgl 7/8

RSC, = X, (gvkhat’avd): template [X = -2, 0, 2, 4]

RE; = X,5
RE, = X4, 7

RE; = X4 5,8
RE, = X,,7/8

A-l. (S, 0d.0ind.)

S/Oind] Is. Il's. Is. I pl. I pl. I pl.

Is. | ccmem- gakhat’avdi | vakhat’avdi | ------- gakhat’avdit| vakhat’avdi
Il's. makhat’avdi| —----- akhat’avdi | gvakhat’avdi | ----—-- akhat’avdi
lls. makhat’avdal gakhat’avda | akhat’avda | gvakhat’avda | gakhat’avdat| akhat’avda
Ipl. | cceee—- gakhat’avdit| vakhat’avdit| ------- gakhat’avdit| vakhat’avdit
I pl. makhat’avdil —------ akhat’avdit | gvakhat’avdit | -—---—-- akhat’avdit
I pl. | makhat’avdn gakhat’avdng akhat’avdner| gvakhat’avdne| gakhat’avdng akhat’avdnen

en

n

n

n
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B. (S, 0d.Oind.)

S/0ind.| I's. I ls. Is. I pl. I pl. 11 pl.
Is. | cceeme gikhat’avdi | vukhat’avdi | —----—- gikhat’avdit | vukhat’avdi
Il's. mikhat’avdi | -—---- ukhat’avdi | gvikhat’avdi | ---—--- ukhat’avdi
Ils. mikhat’avda | gikhat’avda | ukhat’avda | gvikhat’avda | gikhat’avdat| ukhat’avda
Ipl. | oo gikhat’avdit | vukhat’avdit| ——---—- gikhat’avdit | vukhat’avdit
I pl. mikhat’avdit | -—-———- ukhat’avdit | gvikhat’avdit | -—-—--- ukhat’avdit
Il pl. | mikhat’avdne| gikhat’avdne ukhat’avdne| gvikhat’avdne| gikhat’avdne ukhat’avdnen
n n n n n
C. (S, 0d.)
S/Od. | Is. I'ls. Is. I pl. I pl. I pl.
Is. | commm- vikhat’avdi | -eeem-- vikhat’avdi
s, | | ceea- ikhat’avdi | | - ikhat’avdi
Ils. ikhat’avda ikhat’avda
Ipl. | oo vikhat’avdit | ———--—- vikhat’avdit
lpl. | | ceeeo ikhat’avdit | | cceee- ikhat’avdit
11 pl. ikhat’avdnen ikhat’avdnen
ac’mq’os k’avshirebiti
A. (S, 0d.)
SIOd. |1 s. Xy 11l s. Xo {1I's. X3 11 pl. Xa {10 pl. X {11 pl. X;
(mkhat’avd) (gkhat’avd)| (khat’avd) | (gvkhat’avd) | (gkhat’avd)| (khat’avd)
Is. | commm- gkhat’avde | vkhat’avde | --me---- gkhat’avdet | vkhat’avde
Il's. mkhat’avde | —----- khat’avde | gvkhat’avde | -—-———- khat’avde
Ils. mkhat’avdes| gkhat’avdes | khat’avdes | gvkhat’avdes | gkhat’avdet | khat’avdes
Ipl. | comeee- gkhat’avdet | vkhat’avdet | ——----- gkhat’avdet | vkhat’avdet
I pl. mkhat’avdet| —------ khat’avdet | gvkhat’avdet | ——-———- khat’avdet
Il pl. | mkhat’avdne gkhat’avdne | khat’avdnen | gvkhat’avdnen| gkhat’avdne | khat’avdnen
n n n
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RSC; = X; (mkhat’avd): template [X =-2, 0, 2, 4]
RE; = X;5

RE, = X;,5,7

RE; = X;,5,8

RE, =X, 7/8

RSC, = X, (gkhat’avd): template [X = -2, 0, 2, 4]
RE; = X,5

RE, = X;,5,7

RE; = X;5,8

RE, =X, 7/8

RSC; = X; (khat’avd): template [X =0, 2, 4]
RE; =-2, X35

RE; = (-2), X35

RE; = X537

REs=-2, X35, 8

REs = (-2),X3 5,7/8

RE¢ = X3 7/8

RSC, = X, (gvkhat’avd): template [X = -2, 0, 2, 4]
RE; = X,5

RE, = X4 5,7

RE; = X, 5,8

RE, = X, 7/8
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A-1. (S, 0d.Oind.)

S/O0 I s. Il's. Ils. I pl. I pl. I pl.

ind.

Is. | cememe gakhat’avde | vakhat’avde | -—----- gakhat’avdet| vakhat’avde

Il's. makhat’avde| ------ akhat’avde | gvakhat’avde | ——----- akhat’avde

Is. makhat’avde| gakhat’avdeg akhat’avdes | gvakhat’avdes | gakhat’avdet| akhat’avdes
S

Ipl. | comeee- gakhat’avdet| vakhat’avdet| ------- gakhat’avdet| vakhat’avdet

I pl. makhat’avde| ------- akhat’avdet | gvakhat’avdet | ——----- akhat’avdet
t

I pl. | makhat’avdn gakhat’avdng akhat’avdner| gvakhat’avdne| gakhat’avdng akhat’avdnen
en n n n

B. (S, 0d.Oind.)

S/0ind | I's. I ls. Is. I pl. I pl. 11 pl.

Is. | cemmmm gikhat’avde | vukhat’avde| —------ gikhat’avdet| vukhat’avde

Il's. mikhat’avde | —----- ukhat’avde | gvikhat’avde | --e---- ukhat’avde

Ils. mikhat’avdes| gikhat’avdes| ukhat’avdes | gvikhat’avdes | gikhat’avdet| ukhat’avdes

Ipl. | ceeeee- gikhat’avdet| vukhat’avdet ------- gikhat’avdet| vukhat’avdet

I pl. mikhat’avdet | —-a---- ukhat’avdet | gvikhat’avdet | —-a-m-- ukhat’avdet

Il pl. | mikhat’avdne| gikhat’avdng ukhat’avdne | gvikhat’avdne | gikhat’avdne ukhat’avdnen
n n n n n

C. (S, 0d.)

S/O0d. | Is. I ls. Is. I pl. I pl. 11 pl.

Is. | coma-- vikhat’avde | —------ vikhat’avde

Is. | | e ikhat’avde | | commee- ikhat’avde

Ils. ikhat’avdes ikhat’avdes

Ipl. | oo vikhat’avdet| ------- vikhat’avdet

pl. | | e ikhat’avdet | | cmmmee- ikhat’avdet

I pl. ikhat’avdnen ikhat’avdnen
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mq’opadi

mq’opadi three screevees repeat the same of present 3 screevees — with preverbs.

A. (S, 0d.)
SIOd. |1 s. Xy {1 s Xp {HI s, Xz {1 pl. Xg {11 pl. Xo 11 pl. X3
(damkhat’a| (dagkhat’av| (khat’av) (dagvkhat’av)| (dagkhat’av| (khat’av)
v) ) )
Is. | oo dagkhat’av | davkhat’av | -—--—-- dagkhat’avt | davkhat’av
Ils. damkhat’av | —----- dakhat’av | dagvkhat’av | ——-o——-- dakhat’av
Ils. damkhat’avs| dagkhat’avs | dakhat’avs | dagvkhat’avs | dagkhat’avt | dakhat’avs
Ipl. | oo dagkhat’avt | davkhat’avt | ——--—-- dagkhat’avt | davkhat’avt
I pl. damkhat’avt| —------ dakhat’avt | dagvkhat’avt | -—--_-- dakhat’avt
Il pl. | damkhat’ave| dagkhat’aver dakhat’aven | dagvkhat’aven| dagkhat’aver dakhat’aven
n

RSC; = X; (damkhat’av): template [X = -3, -2, 0, 2]
RE; = X;

RE, = X, 7

RE; = X, 8

RE, = X, 7/8

RSC, = X, (dagkhat’av): template [X =-3, -2, 0, 2]
RE; = X,

RE, = X,,7

RE; =X, 8

RE, = X, 7/8

RSC; = X3 (khat’av): template [X = 0, 2]

RE; =-3,-2, X3
REZ = '3, ('2), X3
RE3 = -3, X3,7

RE, = -3, -2, X3 8
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REs = -3, (-2),X5,8

RE¢ = -3, X3, 7/8

RSC, = X, (dagvakhat’av): template [X = -3, -2, 0, 2]

REl = X4

REZ = X4, 7

RE; = X, 8

RE4 = X4, 7/8

A-l. (S, Od. Oind.)

S/Oind] Is. Il's. Ils. I pl. I pl. I pl.

Is. | comemm dagakhat’av | davakhat’av | ------- dagakhat’avt| davakhat’av

Ils. damakhat’av| —----- daakhat’av | dagvakhat’av | -—--_-- daakhat’av

lls. damakhat’av| dagakhat’avy daakhat’avs | dagvakhat’avs | dagakhat’avt| daakhat’avs
S

Ipl. | oo dagakhat’avt| davakhat’avt| ——--_-- dagakhat’avt| davakhat’avt

I pl. damakhat’av| —------ daakhat’avt | dagvakhat’avt | ——--—-- daakhat’avt
t

Il pl. | damakhat’av| dagakhat’avg daakhat’aver| dagvakhat’ave| dagakhat’avg daakhat’aven
en n n n

B. (S, Od. Oind.)

S/0ind | I's. I ls. Is. I pl. I pl. 11 pl.

Is. | cccom- dagikhat’av | davukhat’av| ——---—- dagikhat’avt| davukhat’av

Ils. damikhat’av | ——-—_- daukhat’av | dagvikhat’av | ------- daukhat’av

Ils. damikhat’avs| dagikhat’avs| daukhat’avs | dagvikhat’avs | dagikhat’avt| daukhat’avs

Ipl. | oo dagikhat’avt| davukhat’avl —----_- dagikhat’avt| davukhat’avt

I pl. damikhat’avt | ——————- daukhat’avt | dagvikhat’avt | -——-—_- daukhat’avt

Il pl. | damikhat’ave| dagikhat’ave| daukhat’ave | dagvikhat’ave | dagikhat’ave| daukhat’aven
n n n n n
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.
Is. | coe--- davikhat’av | —------ davikhat’av
I Y R — daikhat'av | | ccemee- daikhat’av
ls. daikhat’avs daikhat’avs
Ipl. | oo davikhat’avt| -—---_- davikhat’avt
lpl. | | ceeeo daikhat’avt | | cmemee- daikhat’avt
11 pl. daikhat’aven daikhat’aven
kholmeobiti
A. (S, Od))
SIOD. |1 s. Xg {1l s. Xp {1 s. X3 11 pl. Xg I pl. X, 11 pl. X;3
(damkhat’a| (dagkhat’av| (khat’avd) | (dagvkhat’av | (dagkhat’av| (khat’avd)
vd) d) d) d)
Is. | oo dagkhat’avdi| davkhat’avdi| ----—-- dagkhat’avdi| davkhat’avdi
t
Il's. damkhat’avd ------ dakhat’avdi | dagvkhat’avdi | ------- dakhat’avdi
i
Ils. damkhat’avd dagkhat’avdg dakhat’avda | dagvkhat’avda| dagkhat’avdg dakhat’avda
a t
Ipl. | cceee—- dagkhat’avdi| davkhat’avdi| ------- dagkhat’avdi| davkhat’avdit
t t t
I pl. damkhat’avd ------- dakhat’avdit| dagvkhat’avdit| -—----- dakhat’avdit
it
Il pl. | damkhat’avd dagkhat’avd | dakhat’avdng dagvkhat’avdn| dagkhat’avd | dakhat’avdnen
nen nen n en nen

RSC; = X; (damkhat’avd): template [X = -3, -2, 0, 2, 4]

RE; = X,5
RE, = X, 7

RE; =X, 5, 8
RE, = X, 7/8
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RSC, = X, (dagkhat’avd): template [X = -3, -2, 0, 2, 4]

RE; = X,5
RE, = X,,7

RE; = X,,5/8
RE, = X,,7/8

RSC; = X5 (khat’avd): template [X =0, 2, 4]

RE; =-3, -2, X35
REZ = -3, ('2)1 X35

RE; =-3, X;,7

RE;=-3,-2, X35,8

REs = -3, (-2),X5,5,7/8

REs = -3, X3,7/8

RSC, = X, (dagvkhat’avd): template [X = -3, -2, 0,2, 4]

RE; = X45
RE, = X4 7

RE; = X4 5,8
RE, = X4 7/8

A-l. (S, Od. Oind.)

S/Oind| Is.

Ils.

Ils.

I pl.

I pl.

Is. | ccco-

dagakhat’avq

davakhat’ava
i

dagakhat’avq
it

davakhat’avdi

Ils.

damakhat’av

daakhat’avdi

dagvakhat’avd

daakhat’avdi

damakhat’av

dagakhat’avq
a

daakhat’avdg

dagvakhat’avd

dagakhat’av(
at

daakhat’avda

dagakhat’av(
it

davakhat’avd
it

dagakhat’av(
it

daavakhat’avd
it

damakhat’av

daakhat’avdi
t

dagvakhat’avd
t

daakhat’avdit

di
ls.

da
] PR U
I pl.

dit
I pl.

dnen

damakhat’avi

dagakhat’avq
nen

daakhat’avdn
en

dagvakhat’avd
nen

dagakhat’avq
nen

daakhat’avdne
n
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B. (S, Od. Oind.)

S/0ind | I's. I ls. Ils. I pl. I pl. 11 pl.
Is. | cceeme dagikhat’avd davukhat’av| ------- dagikhat’avd davukhat’avdi
i di it
Ils. damikhat’avd| ----_- daukhat’avdi dagvikhat’avdi ------- daukhat’avdi
i
Ils. damikhat’avd| dagikhat’avd daukhat’avd| dagvikhat’avd | dagikhat’avd daukhat’avda
a a a a at
Ipl. | oo dagikhat’avd davukhat’av| —----—- dagikhat’avd davukhat’avdit
it dit it
I pl. damikhat’avd| ——-—--- daukhat’avdi dagvikhat’avdi ------- daukhat’avdit
it t t
Il pl. | damikhat’avd| dagikhat’avd daukhat’avd| dagvikhat’avd | dagikhat’avd daukhat’avdne
nen nen nen nen nen n
C. (S, Od.)
S/O0d. | Is. I ls. Ils. I pl. I pl. 11 pl.
Is. | coe--- davikhat’avd ------- davikhat’avdi
i
s, | | e daikhat’avdi| | ccomee- daikhat’avdi
ls. daikhat’avda daikhat’avda
Ipl. | oo davikhat’avd ------- davikhat’avdit
it
lpl. | | ceeeo daikhat’avdiif | cmemee- daikhat’avdit
I pl. daikhat’avdn daikhat’avdne
en n
mq’opadis k’avshirebiti
A. (S, 0d.)
SIOd. |1 s. Xy {1 s. Xy {HI's. Xz {1 pl. Xg {1l pl. Xo {1l pl. X3
(damkhat’a| (dagkhat’av| (khat’avd) | (dagvkhat’av | (dagkhat’av| (khat’avd)
vd) d) d) d)
Is. | oo dagkhat’avdgq davkhat’avdg —---—-- dagkhat’avdgq davkhat’avde
t
Ils. damkhat’avd ------ dakhat’avde | dagvkhat’avde| ——--—-- dakhat’avde
e
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Ils. damkhat’avd dagkhat’avdgq dakhat’avdeg dagvkhat’avde

es S S

dagkhat’avde
t

dakhat’avdes

dagkhat’avdq davkhat’avdg -------
t t

dagkhat’avde

davkhat’avdet

I pl. damkhat’avd -------
et

dakhat’avdet| dagvkhat’avde

dakhat’avdet

1 pl.
nen nen n en

damkhat’avd dagkhat’avd | dakhat’avdng dagvkhat’avdn

dagkhat’avd
nen

dakhat’avdnen

RSC; = X; (damkhat’avd): template [X = -3, -2, 0, 2, 4]
RE; = X35

RE, = X;,5,7

RE; = X;,5,8

RE, =X, 7/8

RSC, = X, (dagkhat’avd): template [X =-3,-2, 0, 2, 4]
RE; = X35

RE; = X;,5,7

RE; = X;,5,8

RE, = X, 7/8

RSC; = X3 (khat’avd): template [X =0, 2, 4]
RE; =-3,-2, X355

RE; = -3, (-2), X355

RE; =-3, X3 7

RE, = -3, -2, X3,5, 8

REs = -3, (-2),Xs 5,7/8

REg = -3, X3 7/8

RSC, = X, (dagvkhat’avd): template [X =-3,-2, 0, 2, 4]
REl = X45
RE, = X4, 5,7
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RE; = X,,5,8

RE, =X, 7/8
A-l. (S, 0d.Oind.)
S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. | ccmem- dagakhat’avq davakhat’avQ ------- dagakhat’avq davakhat’avde
e e et
Ils. damakhat’av| —----- daakhat’avdq dagvakhat’avd| -—--—-- daakhat’avde

de

e

lls. damakhat’av| dagakhat’avq daakhat’avdg dagvakhat’avd| dagakhat’avq daakhat’avdes
des es S es et
Ipl. | oo dagakhat’avq davakhat’avq ----—-- dagakhat’avq davakhat’avde
et et et t
I pl. damakhat’av| —------ daakhat’avdg dagvakhat’avd| ------- daakhat’avdet
det t et
Il pl. | damakhat’av| dagakhat’avq daakhat’avdr] dagvakhat’avd| dagakhat’avq daakhat’avdne
dnen nen en nen nen n
B. (S, 0d.Oind.)
S/Oind | Is. I'ls. Is. I pl. I pl. I pl.
Is. | cceeme dagikhat’avd davukhat’av| ------- dagikhat’avd davukhat’avde
e de et
Il's. damikhat’avd| ------ daukhat’avd | dagvikhat’avd | ------- daukhat’avde
e e e
Ils. damikhat’avd| dagikhat’avd daukhat’avd | dagvikhat’avd | dagikhat’avd daukhat’avdes
es es es es et
Ipl. | oo dagikhat’avd davukhat’av| —----—- dagikhat’avd davukhat’avde
et det et t
I pl. damikhat’avd| ——-———- daukhat’avd | dagvikhat’avd | -----_- daukhat’avdet
et et et
Il pl. | damikhat’avd| dagikhat’avd daukhat’avd| dagvikhat’avd | dagikhat’avd daukhat’avdne
nen nen nen nen nen n
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.

Is. | coeeee davikhat’avd ------- davikhat’avde
e

| I N — daikhat’avde| | ccoooe- daikhat’avde

Il s. daikhat’avde daikhat’avdes
S

Ipl. | oo davikhat’avd ------- davikhat’avdet
et

lpl. | | coeeo daikhat’avde, | ccooee- daikhat’avdet
t

I pl. daikhat’avdn daikhat’avdne
en n

As we can see, in the | conjugation, the future screevees (4,5,6,) repeat the present
screevees (1,2,3,) with preverbs — aspect is changed.

The X for ac’'mqg’o is [X = -2,0,2] without version and with version itis [X =-2,-1,
0,2]. The minimal X is [X = 0,2] for the third person object. ( with version - [X = -1,
0,2], although the marker of version -1 is different (u) from the X,and X, where it is i.

The other screevees have the same [X =-2, 0, 2, 4].

The formulas for for these screevees looks the same, although the marker of mood (-5) is
different (e) in the rows of subjunctive mood.

Il series

In the forms of Il series - we have the tow version with and without pteverbs. It will
repeat the sceme of the RE with preverbs.

c’q’vet’ili
A. (S, 0d.)
SIOd. |1 s. Xy 11l s. Xp {1I's. X3 11 pl. Xa {10 pl. X3 {11 pl. X;
(da)ymkhat’ | (da)gkhat’ | khat’ (da)gvkhat” | (da)gkhat’ | khat’
Is. | ccmem- (da)gkhat’e | (da)vkhat’e | —-c-—-- (da)gkhat’et | (da)vkhat’e
Il's. (da)mkhat’e | —-—--- (da)khat’e | (da)gvkhat’e | —-c-—-- (da)khat’e
Ils. (da)mkhat’a | (da)gkhat’a | (da)khat’a | (da)gvkhat’a | (da)gkhat’at| (da)khat’a
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I pl.

(da)gkhat’et

(da)vkhat’et

(da)gkhat’et

(da)vkhat’et

I pl.

(da)mkhat’et

(da)khat’et

(da)gvkhat’et

(da)khat’et

1 pl.

(da)mkhat’es

(da)gkhat’es

(da)khat’es

(da)gvkhat’es

(da)gkhat’es

(da)khat’es

RSC; = X; (da)mkhat’: template [X = (-3), -2, 0, 2]
RE; = X;5

RE, = X, 7

RE; = X, 5, 8

RE, = X, 7/8

RSC, = X, (da)gkhat’: template [X = (-3),-2, 0, 2]
RE; = X;5

RE, = X,,7

RE; =X, 5,8

RE, = X, 7/8

RSC; = X3 khat’: template [X =0, 2]
RE; = (-3), -2, X35

RE, = (-3), (-2), X35

RE; = (-3), X3, 7

RE, = (-3), -2, X3,5, 8

REs = (-3), (-2),X3, 5,8

REg = (-3), X3,7/8

RSC, = X, (da)gvkhat’: template [X = (-3),-2, 0,2]
RE; = X435

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8
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A-1. (S, 0d.Oind.)

S/Oind] Is. Il's. Ils. I pl. I pl. I pl.

Is. | ccmem- (da)gakhat’e| (da)vakhat’e| —------ (da)gakhat’el (da)vakhat’e

Il's. (da)makhat’q —----- (da)akhat’e | (da)gvakhat’e | ——----- (da)akhat’e

Ils. (da)makhat’s (da)gakhat’a| (da)akhat’a | (da)gvakhat’a | (da)gakhat’al (da)akhat’a

Ipl. | oo (da)gakhat’e] (da)avkhat’el ------- (da)gakhat’el (da)vakhat’et

I pl. (da)makhat’q —-—---- (da)akhat’et | (da)gvakhat’et| —------ (da)akhat’et
t

Il pl. | (da)makhat’g (da)gakhat’e| (da)akhat’es| (da)gvakhat’es| (da)gakhat’e| (da)akhat’es
S s s

B. (S, 0d.Oind.)

S/0ind | I's. I ls. Is. I pl. I pl. 11 pl.

Is. | cccom- (da)gikhat’e | (da)vukhat’e| ———---- (da)gikhat’et| (da)vukhat’e

Ils. (da)mikhat’e | ——-—-- (da)ukhat’e | (da)givkhat’e | ——o—-—- (da)ukhat’e

Ils. (da)mikhat’a | (da)gikhat’a| (da)ukhat’a | (da)givkhat’a | (da)gikhat’at| (da)ukhat’a

Ipl. | oo (da)gikhat’et| (da)vukhat’e| -——---- (da)gikhat’et| (da)vukhat’et

t

I pl. (da)mikhat’et| ———-——-- (da)ukhat’et | (da)givkhat’et | ————--- (da)ukhat’et

I pl. | (da)mikhat’eq (da)gikhat’es (da)ukhat’es| (da)givkhat’es| (da)gikhat’eq (da)ukhat’es

C. (S, 0d.)

S/Od. | Is. I'ls. Is. I pl. I pl. I pl.

Is. | cceeme (da)vikhat’e | -cceo-- (da)vikhat’e

s, | | eemee- (da)ikhat’e | | ccmeee- (da)ikhat’e

lls. (da)ikhat’a (da)ikhat’a

Ipl. | cceee-- (da)vikhat’et] ————--- (da)vikhat’et

lpl. | | ceeeo (da)ikhat’et | | ccmeeee (da)ikhat’et

11 pl. (da)ikhat’es (da)ikhat’es
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Il k’avshirebiti
A. (S, 0d.)

S/Od.

I s. X4
(da)ymkhat’q

I s. X
(da)gkhat’o

Il s.
khat’o

X3

(da)gvkhat’o

I pl. X,
(da)gkhat’o

I pl. X; A
khat’o

ls.

(da)gkhat’o

(da)vkhat’o

(da)gkhat’ot

(da)vkhat’o

Ils.

(da)mkhat’o

(da)khat’o

(da)gvkhat’o

(da)khat’o

Is.

(da)mkhat’og

(da)gkhat’os

(da)khat’os

(da)gvkhat’os

(da)gkhat’ot

(da)khat’os

Ipl. | cceee—- (da)gkhat’ot| (da)vkhat’ot| ——--—-- (da)gkhat’ot| (da)vkhat’ot
I pl. (da)mkhat’of] —-—---- (da)khat’ot | (da)gvkhat’ot | —------ (da)khat’ot
I pl. | (da)mkhat’o| (da)gkhat’on| (da)khat’on | (da)gvkhat’on | (da)gkhat’on| (da)khat’on

n

RSC; = X; (da)mkhato’: template [X = (-3), -2, 0, 2, 5]
RE; = X;

RE, = X, 7

RE; =X, 8

RE, = X, 7/8

RSC, = X, (da)gkhato’: template [X = (-3),-2, 0, 2, 5]
RE; = X;

RE, = X, 7

RE; =X, 8

RE, = X, 7/8

RSC; = X3 (da)khato’: template [X = 0, 2, 5]
RE; = (-3), -2, X3

RE; = (-3), (-2), X3

RE; = (-3), X3,7

RE, = (-3), -2, X5, 8

REs = (-3), (-2),X3, 8

REg = (-3), X3,7/8
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RSC, = X, (da)gvkhat’o: template [X = (-3),-2, 0, 2, 5]

RE]_ = X4

RE, = X4, 7

RE; = X, 8

RE4 = X4, 7/8

A-l. (S, 0d.0ind.)

S/0d. | Is. Il's. Is. I pl. I pl. I pl.

Is. | cememe (da)gakhat’o| (da)vakhat’o| ------- (da)gakhat’of (da)vakhat’o

Il's. (da)makhat’q ------ (da)akhat’o | (da)gvakhat’o | —-a-m-- (da)akhat’o

Is. (da)makhat’q (da)gakhat’o| (da)akhat’os| (da)gvakhat’os| (da)gakhat’o] (da)akhat’os
S s

Ipl. | comeee- (da)gakhat’o| (da)vakhat’o| ------- (da)gakhat’o] (da)vakhat’ot

I pl. (da)makhat’q ------- (da)akhat’ot | (da)gvakhat’ot| —------ (da)akhat’ot
t

I pl. | (da)makhat’q (da)gakhat’o| (da)akhat’on| (da)gvakhat’on (da)gakhat’o| (da)akhat’on
n n n

B. (S, 0d.Oind.)

S/0ind | I's. I ls. Is. I pl. I pl. 11 pl.

Is. | cemmmm (da)gikhat’o| (da)vukhat’o| ------- (da)gikhat’ot (da)vukhat’o

Il's. (da)mikhat’o | —-a--- (da)ukhat’o | (da)givkhat’o | —-eem-- (da)ukhat’o

Ils. (da)mikhat’o | (da)gikhat’og (da)ukhat’os| (da)givkhat’os| (da)gikhat’of (da)ukhat’os

Ipl. | ceeeee- (da)gikhat’ot (da)vukhat’o| ------- (da)gikhat’ot (da)vukhat’ot

I pl. (da)mikhat’ot| —-a---- (da)ukhat’ot| (da)givkhat’ot| —-a-m-- (da)ukhat’ot

Il pl. | (da)mikhat’o | (da)gikhat’o| (da)ukhat’on| (da)givkhat’on| (da)gikhat’o| (da)ukhat’on
n n n
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.

Is. | cceeme (da)vikhat’o| ——cea-- (da)vikhat’o
is. | | aemee- (da)ikhat’o | | cmmeee- (da)ikhat’o
Ils. (da)ikhat’os (da)ikhat’os
Ipl. | oo (da)vikhat’o| ——c—--- (da)vikhat’ot
lpl. | | ceeeo (da)ikhat’ot | | cceeee (da)ikhat’ot
11 pl. (da)ikhat’on (da)ikhat’on

Here the main formula for the Il series is [X = (-3), -2,-1, 0, 2] and for the subjunctive screevees adds the
marker of mood (5) [X = (-3), -2,-1, 0, 2, 5]

Il series

Because of inversison in the 111 series X goes horizontal — following the (inversed) object.

| turmeobiti

A. (S, 0d.)
S/0d. | Is. Il's. Is. I pl. I pl. I pl.
YD ¢ J— (da)mikhat’i| (da)mikhat’a| ----- |-- (da)mikhat’i| (da)mikhat’avs
(da)mik khar VS khart
hat’
Il's. X{ (da)gikhat’iv| —---—- (da)gikhatav| (da)gikhat’ivar| ------- (da)gikhatavt
(da)gik| ar S t
hat’
Il s. X4 (da)vukhat’i | (da)ukhat’ik | (da)ukhat’av| (da)vukhat’iva| (da)ukhat’ik | (da)ukhat’avs
ukhat’.| var har S r hart
I pl. X{ -==---- (da)gvikhat’i (da)gvikhat’d ——--_-- (da)gvikhat’i (da)gvikhat’av
(da)gvi khar VS khart S
khat’
I pl. (da)gikhat’iv] —-oo--- (da)gikhat’ay (da)gikhat’ivar| ------- (da)gikhat’avt

art t t

I pl. | (da)vukhat’i| (da)ukhat’ik| (da)ukhat’av] (da)vukhat’iva| (da)ukhat’ik| (da)ukhat’avt
var har rt hart
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RSC; = X; (da)mikhat’: template [X = (-3), -2,-1, 0 ]
RE; =,X;5,6

RE, =X, 2,7

RE; =X, 5, 6, 8

RE,=X;2,8

RSC, = X, (da)gikhat’: template [X = (-3),-2, -1, 0]
RE; = X;5,6

RE, = X, 2,7

RE; =X, 5, 6, 8

RE, = X, 2, 7/8

RSC; = X3 ukhat’: template [X =-1, 0]
RE; = (-3), -2, -1, X35, 6

RE, = (-3), (-2), -1, X35, 6

RE; = (-3), -1, X5,2, 7

RE; = (-3),-2,-1, X35, 6, 8

REs = (-3), (-2), -1, X35, 6, 8

REg = (-3), -1, X5,2, 7

RSC, = X, (da)gvikhat’: template [X = (-3),-2, -1, 0]
RE; = X45,6

RE, = X4 2,7

RE;= X4 5 ,6,8

RE, = X, 2,7/8
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Il turmeobiti

A. (S, 0d.)

S/0d. | Is. Il's. Is. I pl. I pl. I pl.

YD ¢ J— (da)mekhat’e (da)mekhat’q ------- (da)mekhat’g (da)mekhat’a
(da)me t

khat’

Il s. X{ (da)gekhat’e| ——--—- (da)gekhata | (da)gekhat’et | —-o-—-- (da)gekhat’a
(da)gek|

hat’

111 s. X{ (da)vekhat’e| (da)ekhat’e | (da)ekhat’a | (da)vekhat’et | (da)ekhat’et | (da)ekhat’a
ekhat’.

I pl. X{ ====m-- (da)gvekhat’| (da)gvekhat’| —------ (da)gvekhat’| (da)gvekhat’a
(da)gve e a ot

khat’

I pl. (da)gekhat’e{ ------- (da)gekhat’al (da)gekhat’et | —-a-a-- (da)gekhat’at
I pl. | (da)vekhat’e| (da)ekhat’e | (da)ekhat’at | (da)vekhat’et | (da)ekhat’et | (da)ekhat’at

RSC; = X; (da)mekhat’: template [X = (-3), -2,-1, 0]
RE; =, X35

RE, = X, 7

RE; = X, 5, 8

RE, = X, 7

RSC, = X, (da)ekhat’: template [X = (-3),-2, -1, 0]
RE; = X;5

RE, =X, 7

RE;=X,5, 8

RE,= X, 7

RSC; = X3 ekhat’: template [X =-1, 0]
RE; = (-3), -2, -1, X35

RE, = (-3), (-2), -1, X535

RE; = (-3), -1, X5 7
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RE, = (-3), -2, -1, X35 8

REs = (-3), (-2), -1, X35, 8

RE5 = (-3), -1, X3,7

RSC, = X, (da)gvekhat’: template [X = (-3),-2, -1, 0]

RE; = X45

RE, = X4 7

RE;= X, 5,8

RE4 = X4, 7

111 k’avshirebiti

A. (S, 0d.)
S/0d. | Is. Il's. Is. I pl. I pl. I pl.

| s. X{ -=mmu- (da)mekhat’q (da)mekhat’q —------ (da)mekhat’q (da)mekhat’os
(da)me s t

khat’o

Il s. X{ (da)gekhat’o| —----- (da)gekhatos| (da)gekhat’ot | ——--—-- (da)gekhatos

(da)gek

hat’o

11 s. X{ (da)vekhat’o| (da)ekhat’o | (da)ekhat’os| (da)vekhat’ot | (da)ekhat’ot | (da)ekhat’os

ekhat’o

I pl. X{ -==---- (da)gvekhat’| (da)gvekhat’| ——--—-- (da)gvekhat’| (da)gvekhat’og
(da)gve 0 0S ot

khat’o

I pl. (da)gekhat’0] —------ (da)gekhat’o] (da)gekhat’ot | ——--—-- (da)gekhat’ot
Il pl. | (da)vekhat’o| (da)ekhat’o | (da)ekhat’ot | (da)vekhat’ot | (da)ekhat’ot | (da)ekhat’ot

RSC; = X; (da)mekhato’: template [X = (-3), -2,-1,0, 5]

RE; =,X;

RE, = X, 7

RE; = X, 8

RE4 = X]_, 7
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RSC, = X, (da)ekhat’o: template [X = (-3),-2,-1,0,5]
RE; = X;

RE, =X, 7

RE; =X, 8

RE,= X, 7

RSC; = X3 ekhat’o: template [X =-1,0, 5]
RE; = (-3), -2, -1, X5

RE; = (-3), (-2), -1, X3

RE; =(-3), -1, X5 7

RE, = (-3), -2, -1, X5 8

REs = (-3), (-2), -1, X3 8

REg = (-3), -1, X5 7

RSC, = X, (da)gvekhat’o: template [X = (-3),-2, -1, 0, 5]
RE; = X4

RE, =X, 7

RE;= X, 8

RE; = X4, 7

In the A and C tabs we have the two-personal transitive verbs with the subject and the
direct object. The B tabs expose the three-personal transitive verbs with the subject, the
direct object (the 111 person singular for all forms) and the indirect object. The A-I tabs
with a- prefix vowel are the three-personal verbs.

We can observe the same changes in causative conjugation in terms of version:

Here everything will be same and the slot 3 will be added. Actuallt this slot only appears
with this causative conjugation (only in the first type).

In the 111 series the main formula is [X = (-3), -2,-1, 0 ] and 5 adds in the subjunctive
(last) screevee.
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ac’mqg’o

A. (S, 0d.Oind.)

S/Oind] Is. Il's. Is. I pl. I pl. I pl.

Is. |- gakhat’vineb| vakhat’vineb ------- gakhat’vineb| vakhat’vineb
t

Il's. makhat’vine| ------ akhat’vineb | gvakhat’vineb | ------- akhat’vineb

b

lls. makhat’vine| gakhat’vineb| akhat’vinebs| gvakhat’vinebg gakhat’vineb akhat’vinebs
bs S t

Ipl. | --—--- gakhat’vineb vakhat’vineb| ------- gakhat’vinely vakhat’vinebt

t t t

I pl. makhat’vine| ------- akhat’vinebt| gvakhat’vinebt| ------- akhat’vinebt
bt

Il pl. | makhat’vine| gakhat’vineb akhat’vinebe| gvakhat’vinebg gakhat’vineb akhat’vineben
ben en n n en

B. (S, 0d.QOind.)

S/O Is. I'ls. Is. I pl. I pl. I pl.

ind

Is. |- gikhat’vineb| vukhat’vinelj ------- gikhat’vineb{ vukhat’vineb

Il's. mikhat’vineb| ------ ukhat’vineb | gvikhat’vineb | ------- ukhat’vineb

Ils. mikhat’avine | gikhat’vineb| ukhat’vinebs gvikhat’vinebs| gikhat’vineb] ukhat’vinebs
bs S

Ipl. |- gikhat’vineb{ vukhat’vinelj ------- gikhat’vineb{ vukhat’vinebt

t

I pl. mikhat’vnine| ------- ukhat’vinebt| gvikhat’vinebt| ------- ukhat’vinebt
bt

Il pl. | mikhat’vineb| gikhat’vineb| ukhat’vinebe gvikhat’vinebe gikhat’vineb| ukhat’vineben
en en n n en

C. (S, Od.)

S/0d. | Is. I'ls. Is. I pl. I pl. I pl.

Is. | -—-- vikhat’vineb| ------- vikhat’vineb

s. | |- ikhat’vineb | | - ikhat’vineb

ls. ikhat’vinebs ikhat’vinebs
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Ipl. |- vikhat’vineby ------- vikhat’vinebt

fpl. | |- ikhat’vinebt| | - ikhat’vinebt

11 pl. ikhat’vinebe ikhat’vineben
n

uc’q’vet’eli

A. (S, 0d.Oind.)

S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- gakhat’vineb| vakhat’vineh ------- gakhat’vinel vakhat’vinebd
di di dit
Il's. makhat’vine| ------ akhat’vinebd gvakhat’vineb | ------- akhat’vinebdi
bdi i di
Ils. makhat’vine| gakhat’vineb| akhat’vinebd gvakhat’vineb | gakhat’vineb akhat’vinebda
bda da a da dit
Ipl. |- gakhat’vineb| vakhat’vineb ------- gakhat’vineb| vakhat’vinebd
dit dit dit t
I pl. makhat’vine| ------- akhat’vinebd gvakhat’vineb | ------- akhat’vinebdit
bdit it dit
Il pl. | makhat’vine| gakhat’vineb| akhat’vinebd gvakhat’vineb | gakhat’vineb akhat’vinebdn
bdnen dnen nen dnen nen en
B. (S, 0d.Oind.)
S/Oind] Is. I ls. Is. I pl. I pl. 11 pl.
Is. |- gikhat’vineb| vukhat’vinelj ------- gikhat’vineb| vukhat’vinebd
di di dit
Il's. mikhat’vineb| ------ ukhat’vinebd gvikhat’vinebd ------- ukhat’vinebdi
di i i
Ils. mikhat’vineb| gikhat’vineb| ukhat’vinebd gvikhat’vinebd gikhat’vineb| ukhat’vinebda
da da a a dit
Ipl. |- gikhat’vineb| vukhat’vinelj ------- gikhat’vineb| vukhat’vinebd
dit dit dit t
I pl. mikhat’vineb| ------- ukhat’vinebd gvikhat’vinebd ------- ukhat’vinebdit
dit it it
Il pl. | mikhat’vineb| gikhat’vineb| ukhat’vinebd gvikhat’vinebn] gikhat’vineb| ukhat’vinebdn

dnen

dnen

nen

en

dnen

en
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.

Is. | -—-- vikhat’vineb| ------- vikhat’vinebdi
di

s, | |- ikhat’vinebdf | - ikhat’vinebdi

ls. ikhat’vinebd ikhat’vinebda
a

Ipl. |- vikhat’vineb| ------- vikhat’vinebdi
dit t

fpl. | | ikhat’vinebdf | - ikhat’vinebdit
t

I pl. ikhat’vinebd ikhat’vinebdne
nen n

ac’mq’os k’avshirebiti

A. (S, 0d.Oind.)
S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- gakhat’vineb| vakhat’vineh ------- gakhat’vinel vakhat’vinebd
de de det e
Il's. makhat’vine| ------ akhat’vinebd gvakhat’vineb | ------- akhat’vinebde
bde e de
Ils. makhat’vine| gakhat’vineb| akhat’vinebd gvakhat’vineb | gakhat’vineb akhat’vinebdes
bdes des es des det
Ipl. |- gakhat’vineb| vakhat’vineb ------- gakhat’vineb| vakhat’vinebd
det det det et
I pl. makhat’vine| ------- akhat’vinebd gvakhat’vineb | ------- akhat’vinebdst

bdet

et

det

1 pl.

makhat’vine
bdnen

gakhat’vineb
dnen

akhat’vinebd
nen

gvakhat’vineb
nen

gakhat’vineb
dnen

akhat’vinebdn
en
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B. (S, 0d.Oind.)

S/O0 Is. I ls. Is. I pl. I pl. 11 pl.
ind.
Is. | --—-- gikhat’vineb| vukhat’vinelj ------- gikhat’vineb| vukhat’vinebd
de de det e
Il's. mikhat’vineb| ------ ukhat’vinebd gvikhat’vinebd ------- ukhat’vinebde
de e e
Ils. mikhat’vineb| gikhat’vineb| ukhat’vinebd gvikhat’vinebd gikhat’vineb| ukhat’vinebde
des des es es det S
Ipl. |- gikhat’vineb| vukhat’vinelj ------- gikhat’vineb| vukhat’vinebd
det det det et
I pl. mikhat’vineb| ------- ukhat’vinebd gvikhat’vinebd ------- ukhat’vinebdst
det et et
Il pl. | mikhat’vineb| gikhat’vineb| ukhat’vinebd gvikhat’vinebn] gikhat’vineb| ukhat’vinebdn
dnen dnen nen en dnen en
C. (S, Od.)
S/Od. | Is. I'ls. Is. I pl. I pl. I pl.
Is. | -—-- vikhat’vineb| ------- vikhat’vinebdg
de
ns. | |- ikhat’vinebdf | - ikhat’vinebde
e
lls. ikhat’vinebd ikhat’vinebdes
es
Ipl. |- vikhat’vineb| ------- vikhat’vinebde
det t
fpl. | |- ikhat’vinebdf | - ikhat’vinebdst
et
11 pl. ikhat’vinebd ikhat’vinebdng
nen n
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mq’opadi

A. (S, 0d.Oind.)
S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- dagakhat’vin| davakhat’vin| ------- dagakhat’vin| davakhat’vine
eb eb ebt b
Il's. damakhat’vi| ------ daakhat’vine| dagvakhat’ving ------- daakhat’vineb
neb b b
lls. damakhat’vi| dagakhat’vin daakhat’vine| dagvakhat’ving dagakhat’vin daakhat’vinebs
nebs ebs bs bs ebt
Ipl. | --—--- dagakhat’vin davakhat’vin| ------- dagakhat’vin davakhat’vine
ebt ebt ebt bt
I pl. damakhat’vi| ------- daakhat’vine| dagvakhat’ving ------- daakhat’vinebt
nebt bt bt
Il pl. | damakhat’vi| dagakhat’vin daakhat’vine| dagvakhat’ving dagakhat’vin daakhat’vineb
neben eben ben ben eben en
B. (S, 0d.Oind.)
S/O0 Is. I ls. Ils. I pl. I pl. 11 pl.
ind.
Is. | --—-- dagikhat’vin| davukhat’vin ------- dagikhat’vin| davukhat’vine
ebdi ebdi ebdit bdi
Il's. damikhat’vin| ------ daukhat’vine dagvikhat’ving ------- daukhat’vineb
ebdi bdi bdi di
Ils. damikhat’vin| dagikhat’vin| daukhat’ving dagvikhat’ving dagikhat’vin| daukhat’vineb
ebda ebda bda bda ebdit da
Ipl. |- dagikhat’vin| davukhat’vin ------- dagikhat’vin| davukhat’vine
ebdit ebdit ebdit bdit
I pl. damikhat’vin| ------- daukhat’vine dagvikhat’ving ------- daukhat’vineb
ebdit bdit bdit dit
Il pl. | damikhat’vin| dagikhat’vin| daukhat’vine dagvikhat’vine dagikhat’vin| daukhat’vineb
ebdnen ebdnen bdnen bnen ebdnen dnen
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.
Is. | -—-- davikhat’vin| ------- davikhat’vinel
eb
s, | |- daikhat’vine| | ------- daikhat’vineb
b
Ils. daikhat’vine daikhat’vinebs
bs
Ipl. |- davikhat’vin| ------- davikhat’vinel
ebt t
fpl. | | daikhat’vine| | ---—-- daikhat’vinebt
bt
11 pl. daikhat’vine daikhat’vinebe
ben n
kholmeobiti
A. (S, 0d.Oind.)
S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- dagakhat’vin| davakhat’vin| ------- dagakhat’vin davakhat’vine
ebdi ebdi ebdit bdi
Ils. damakhat’vi| ------ daakhat’vine| dagvakhat’ving ------- daakhat’vineb
nebdi bdi bdi di
Ils. damakhat’vi| dagakhat’vin daakhat’vine| dagvakhat’ving dagakhat’vin daakhat’vineb
nebda ebda bda bda ebdit da
Ipl. |- dagakhat’vin| davakhat’vin| ------- dagakhat’vin| davakhat’vine
ebdit ebdit ebdit bdit
I pl. damakhat’vi| ------- daakhat’vine| dagvakhat’ving ------- daakhat’vineb
nebdit bdit bdit dit
Il pl. | damakhat’vi| dagakhat’vin daakhat’vine| dagvakhat’ving dagakhat’vin daakhat’vineb
nebdnen ebdnen bdnen bdnen ebnen dnen
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B. (S, 0d.Oind.)

S/O0 Is. I ls. Ils. I pl. I pl. 11 pl.
ind.
Is. | --—-- dagikhat’vin| davukhat’vin ------- dagikhat’vin| davukhat’vine
ebdi ebdi ebdit bdi
Il's. damikhat’vin| ------ daukhat’vine dagvikhat’ving ------- daukhat’vineb
ebdi bdi bdi di
Ils. damikhat’vin| dagikhat’vin| daukhat’ving dagvikhat’ving dagikhat’vin| daukhat’vineb
ebda ebda bda bda ebdit da
Ipl. |- dagikhat’vin| davukhat’vin ------- dagikhat’vin| davukhat’vine
ebdit ebdit ebdit bdit
I pl. damikhat’vin| ------- daukhat’vine dagvikhat’ving ------- daukhat’vineb
ebdit bdit bdit dit
Il pl. | damikhat’vin| dagikhat’vin| daukhat’vine dagvikhat’vine dagikhat’vin| daukhat’vineb
ebdnen ebdnen bdnen bnen ebdnen dnen
C. (S, Od.)
S/O0d. | Is. I ls. Ils. I pl. I pl. 11 pl.
Is. | --—-- davikhat’vin| ------- davikhat’vinel
ebdi di
ns. | |- daikhat’vine| | ------- daikhat’vinebgo
bdi i
lls. daikhat’vine daikhat’vinebgo
bda a
Ipl. |- davikhat’vin| ------- davikhat’vinel
ebdit dit
fpl. | | daikhat’vine| | ---—-- daikhat’vinebo
bdit it
11 pl. daikhat’vine daikhat’vinebo
bdnen nen

177



mq’opadis k’avshirebiti

A. (S, 0d.Oind.)

S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- dagakhat’vin| davakhat’vin| ------- dagakhat’vin| davakhat’vine
ebde ebde ebdet bde
Il's. damakhat’vi| ------ daakhat’vine| dagvakhat’ving ------- daakhat’vineb
nebde bde bde de
lls. damakhat’vi| dagakhat’vin daakhat’vine| dagvakhat’ving dagakhat’vin daakhat’vineb
nebdes ebdes bdes bdes ebdet des
Ipl. | --—--- dagakhat’vin davakhat’vin| ------- dagakhat’vin davakhat’vine
ebdet ebdet ebdet bdet
I pl. damakhat’vi| ------- daakhat’vine| dagvakhat’ving ------- daakhat’vineb
nebdet bdet bdet dst
Il pl. | damakhat’vi| dagakhat’vin daakhat’vine| dagvakhat’ving dagakhat’vin daakhat’vineb
nebdnen ebdnen bdnen bnen ebdnen dnen
B. (S, 0d.Oind.)
S/O Is. I'ls. Is. I pl. I pl. I pl.
ind.
Is. | --—-- dagikhat’vin| davukhat’vin ------- dagikhat’vin| davukhat’vine
ebde ebde ebdet bde
Ils. damikhat’vin| ------ daukhat’vine dagvikhat’ving ------- ukhat’vinebde
ebde bde bde
lls. damikhat’vin| dagikhat’vin| daukhat’ving dagvikhat’ving dagikhat’vin| daukhat’vineb
ebdes ebdes bdes bdes ebdet des
Ipl. |- dagikhat’vin| davukhat’vin ------- dagikhat’vin| davukhat’vine
ebdet ebdet ebdet bdet
I pl. damikhat’vin| ------- daukhat’vine dagvikhat’ving ------- daukhat’vineb
ebdet bdet bdet dst
Il pl. | damikhat’vin| dagikhat’vin| daukhat’vine dagvikhat’vine dagikhat’vin| daukhat’vineb
ebdnen ebdnen bdnen bnen ebdnen dnen
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.
Is. | -—-- davikhat’vin| ------- davikhat’vinel
ebde de
s. | |- daikhat’vine| | ------- daikhat’vinebgo
bde e
Il s. daikhat’vine daikhat’vinebgo
bdes es
Ipl. |- davikhat’vin| ------- davikhat’vinel
ebdet det
fpl. | | daikhat’vine| | ---—-- daikhat’vinebo
bdet st
11 pl. daikhat’vine daikhat’vinebo
bdnen nen
Il series
c’q’vet’ili
A. (S, 0d.Oind.)
S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- (da)gakhat’v| (da)vakhat’v| ------- (da)gakhat’v| (da)vakhat’vin
ne ne net e
Il's. (da)makhat’y ------ (da)akhat’vin (da)gvakhat’vi| ------- (da)akhat’vine
ine e ne
Ils. (da)makhat’y (da)gakhat’v| (da)akhat’vir| (da)gvakhat’vi| (da)gakhat’v| (da)akhat’vina
ina na a na nat
Ipl. |- (da)gakhat’v| (da)vakhat’v| ------- (da)gakhat’v| (da)vakhat’vin
net net net et
I pl. (da)makhat’y ------- (da)akhat’vin (da)gvakhat’vi| ------- (da)akhat’vine
inet et net t
I pl. | (da)mkhat’vi| (da)gakhat’v| (da)akhat’virl (da)gvakhat’vi| (da)gakhat’v| (da)akhat’vine
nes nes es nes nes S
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B. (S, 0d.Oind.)

S/O0 Is. I ls. Is. I pl. I pl. 11 pl.
ind
Is. | --—-- (da)giakhat’ | (da)vukhat’v| ------- (da)gikhat’vi (da)vukhat’vin
vine ine net e
Il's. (da)mikhat’vi| ------ (da)ukhat’vi| (da)gvikhat’vi| ------- (da)ukhat’vine
ne ne ne
Ils. (da)mikhat’vi| (da)gikhat’vi (da)ukhat’vi| (da)gvikhat’vi| (da)gikhat’vi| (da)ukhat’vina
na na na na nat
Ipl. |- (da)gikhat’vi| (da)vukhat’v| ------- (da)gikhat’vi (da)vukhat’vin
net inet net et
I pl. (da)mikhat’vi| ------- (da)ukhat’vi| (da)gvikhat’vi| ------- (da)ukhat’vine
net net net t
I pl. | (da)mikhat’vi| (da)gikhat’vi (da)ukhat’vi| (da)gvikhat’vi| (da)gikhat’vi| (da)ukhat’vine
nes nes nes nes nes S
C. (S, Od.)
S/O0d. | Is. I ls. Ils. I pl. I pl. 11 pl.
Is. | --—-- (da)viakhat | ------- (da)vikhat’vin
vine e
s, | |- (da)ikhat’vin | - (da)ikhat’vine
e
lls. (da)ikhat’vin (da)ikhat’vina
a
Ipl. |- (da)vikhat’vi ------- (da)vikhat’vin
net et
fpl. | | (da)ikhat’vin | e (da)ikhat’vinet
et
11 pl. (da)ikhat’vin (da)ikhat’vines
es
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Il k’avshirebiti

A. (S, 0d.Oind.)

S/Oind] Is. Il's. Is. I pl. I pl. I pl.
Is. |- (da)gakhat’v| (da)vakhat’v| ------- (da)gakhat’v| (da)vakhat’vin
no no not 0
Il's. (da)makhat’y ------ (da)akhat’vin (da)gvakhat’vi| ------- (da)akhat’vino
ino 0 no
lls. (da)makhat’y (da)gakhat’v| (da)akhat’vir (da)gvakhat’vi| (da)gakhat’v| (da)akhat’vino
inos nos 0S nos not S
Ipl. | --—--- (da)gakhat’v| (da)vakhat’v| ------- (da)gakhat’v| (da)vakhat’vin
not not not ot
I pl. (da)makhat’y ------- (da)akhat’vin (da)gvakhat’vi| ------- (da)akhat’vino
inot ot not t
Il pl. | (da)makhat’y (da)gakhat’v| (da)akhat’virl (da)gvakhat’vi| (da)gakhat’v| (da)akhat’vino
inos non on non non n
B. (S, 0d.Oind.)
S/O0 Is. I ls. Ils. I pl. I pl. 11 pl.
ind
Is. |- (da)gikhat’vi| (da)vukhat’v| ------- (da)gikhat’vi (da)vukhat’vin
no ino not 0
Il's. (da)mikhat’vi| ------ (da)ukhat’vi| (da)gvikhat’vi| ------- (da)ukhat’ving
no no no
lls. (da)mikhat’vi| (da)gikhat’vi (da)ukhat’vi| (da)gvikhat’vi| (da)gikhat’vi (da)ukhat’ving
nos nos nos nos not S
Ipl. |- (da)gikhat’vi| (da)vukhat’v| ------- (da)gikhat’vi (da)vukhat’vin
not inot not ot
I pl. (da)mikhat’vi| ------- (da)ukhat’vi | (da)gvikhat’vi| ------- (da)ukhat’ving
not not not t
I pl. | (da)mikhat’vi| (da)gikhat’vi (da)ukhat’vi| (da)gvikhat’vi| (da)gikhat’vil (da)ukhat’ving
nos non non non non n
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C. (S, 0d.)

S/0d. | Is. I ls. Is. I pl. I pl. 11 pl.
Is. |- (da)vikhat’vi ------- (da)vikhat’vin
no 0
s, | |- (da)ikhat’vin | - (da)ikhat’vino
0
Ils. (da)ikhat’vin (da)ikhat’vino
0S S
Ipl. |- (da)vikhat’vi ------- (da)vikhat’vin
not ot
fpl. | | (da)ikhat’vin | e (da)ikhat’vinol
ot
11 pl. (da)ikhat’vin (da)ikhat’vino
on n
I11 series
| turmeobiti
A. (S, 0d.)
S/O0d. | Is. Il's. Is. I pl. I pl. I pl.
Is. |- (da)mikhat’vy (da)mikhat’y| ------- (da)mikhat’vy (da)mikhat’
inebikhar inebia inebikhart | vinebia
Ils. (da)gikhat’vi| ------ (da)gikhat’vi| (da)gikhat’vini| ------- (da)gikhat
nebivar nebia ebivart vinebia
Ils. (da)vukhat’v| (da)ukhat’vi| (da)ukhat’ | (da)vukhat’vin| (da)ukhat’vi| (da)ukhat’
inebivar nebikhar vinebia ebivar nebikhart vinebia
Ipl. |- (da)gvikhat’ | (da)gvikhat’ | ------- (da)gvikhat’ | (da)gvikhat’
vinebikhar | vinebia vinebikhart | vinebia
I pl. (da)gikhat’vi| ------- (da)gikhat’vi| (da)gikhat’ving ------- (da)gikhat’vin
nebivart nebia bivart ebiat
I pl. | (da)vukhat’v| (da)ukhat’vi| (da)ukhat’ | (da)vukhat’vin| (da)ukhat’vi| (da)ukhat’
inebivar nebikhar vinebia ebivart nebikhart vinebiat
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Il turmeobiti

A. (S, 0d.)
S/0d. | Is. Il's. Is. I pl. I pl. I pl.
Is. |- (da)mekhat’y (da)mekhat’y ------- (da)mekhat’y (da)mekhat’vi
inebine inebina inebinet nebina
Il's. (da)gekhat’v| ------ (da)gekhat’v| (da)gekhat’vin| ------- (da)gekhat’vin
nebine nebina ebinet ebina
lls. (da)vekhat’v| (da)ekhat’vin (da)ekhat” | (da)vekhat’vin| (da)ekhat’vin (da)ekhat’
nebine ebine vinebina ebinet ebinet vinebina
Ipl. | --—--- (da)gvekhat’| (da)gvekhat’| ------- (da)gvekhat’| (da)gvekhat’vi
vinebine vinebina vinebinet nebina
I pl. (da)gekhat’v| ------- (da)gekhat’v| (da)gekhat’vin| ------- (da)gekhat’vin
nebinet nebinat ebinet ebinat
I pl. | (da)vekhat’v| (da)vekhat’v| (da)ekhat’ | (da)vekhat’vin| (da)vekhat’v| (da)ekhat’
nebine nebine vinebinat ebinet nebinet vinebinat
I11 k’avshirebiti
A. (S, 0d.)
S/0d. | Is. Il's. Is. I pl. I pl. I pl.
Is. |- (da)mekhat’y (da)mekhat’y ------- (da)mekhat’y (da)mekhat’vi
inebino inebinos inebinot nebinos
Ils. (da)gekhat’v| ------ (da)gekhat’v| (da)gekhat’vin| ------- (da)gekhat’vin
nebino nebinos ebinot ebinos
lls. (da)vekhat’v| (da)ekhat’vin (da)ekhat” | (da)vekhat’vin| (da)ekhat’vin (da)ekhat’
nebino ebino vinebinos ebinot ebinot vinebinos
Ipl. |- (da)gvekhat’| (da)gvekhat’| ------- (da)gvekhat’| (da)gvekhat’vi
vinebino vinebinos vinebinot nebinos
I pl. (da)gekhat’v| ------- (da)gekhat’v| (da)gekhat’vin| ------- (da)gekhat’vin
nebino nebinot ebinot ebinot
I pl. | (da)vekhat’v| (da)vekhat’v| (da)ekhat’ | (da)vekhat’vin| (da)vekhat’v| (da)ekhat’
nebino nebino vinebinos ebinot nebinot vinebinot

Il conjugation

A. Mono-personal verb

| series
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Present Indicative - | am hiding / from someone

vimalebi/vemalebi  vimalebit/vemalebit
imelabi/emalebi imalebit/emalebit

imelaba/emaleba imalebian/emalebian

Imperfect - | was hiding / from someone
vimalebodi/vemalebodi vimalebodit/vemalebit
imalebodi/emalebodi imalebodit/emalebodit

imaleboda/emaleboda imalebodnen/emalebodnen

Present Subjunctive - If /l wish | am hiding /from someone

vimalebode/vemalebode vimalebodet/vemalebet
imalebode/emalebode imalebodet/emalebodet

imalebodes/emalebodes imalebodnen/emalebodnen

Future Indicative - | will hide /from someone

davimalebi/davemalebi  davimalebit/davemalebit
daimalebi/daemalebi daimalebit/daemalebit

daimaleba/daemaleba daimalebian/daemalebian

Conditional - I use to hide /from someone

davimalebodi/davemalebodi  davimalebodit/davemalebit
daimalebodi/daemalebodi daimalebodit/daemalebodit

daimaleboda/daemaleboda daimalebodnen/daemalebodnen

Future Subjunctive - If /I wish | hide /from someone

davimalebode/davemalebode  davimalebodet/davemalebet

daimalebode/daemalebode daimalebodet/daemalebodet
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daimalebodes/daemalebodes daimalebodnen/daemalebodnen

Il series

Aorist Indicative - | hided /from someone

davimale/davemale  davimalet/davemalet
daimale/daemale daimalet/daemalet

daimala/daemala daimalnen/daemalnen

Optative - I (must/want/can) hide/ from someone
davimalo/davemalo davimalot/davemalot
daimalo/daemalo daimalot/daemalot

daimalos/daemalos daimalon/daemalon

I11 series

Perfect - It seems | hid/from someone
davmalulvar/davmalvivar davmalulvart/davmalvivart
damalulkhar/damalvikhar damalulkhart/damalvikhart

damalula/da(h)malvia damalulan/da(h)malvian

Pluperfect - (If) | would hide /from someone
davmalulig’av/davmalvode davmalulig’avit/davmalvodet
damalulig’av/damalvode damalulig’avit/damalvodet

damalulig’o/damalvodes damaluliq’vnen/damalvodnen

Perfect Subjunctive -1 wish | would/will hide / from someone

damalulig’os/damalvodes  damalulig’on/damalvodnen

| series RSC; = X (imaleb) [X=-1,0, 2]

Present Indicative - | hide /am hiding
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1s. vimalebi
2 s. imalebi

3 s. imaleba
1pl. vimalebit
2 pl. imalebit

3 pl. imalebian

REIL= <vXi>o={S1}<=>v, X, {M}<=>1i)=[-2, X, 5]

REIL = < Xi>0=({S2}<=>@, X, {M}<=>i)=[(-2), X, 5]

REI= < Xa>o=(X{S3}<=>a)=[X,7]

REI, = <v Xit>o=({S1}<=>v, X {M}<=>i, {SIPI}<=>t)=[-2, X, 5, 8]
REIs= < Xit>o=({S2}<=>@, X, {M}<=>i, {S2PI}<=>1) =[(-2), X, 5,8]

REllg= < Xian>o= (X, {M}<=>1,{S3PI}<=>an) =[ X, 5, 7/8]

Imperfect - I was hiding RSC, = X’ (imalebod) [X =-1, 0, 2, 4]
1s. vimalebodi
2 s. imalabodi
3 s. imaleboda
1 pl. vimalebodit
2 pl. imalebodit
3 pl. imalebodnen
REI; = <vX'i>0c=({S1}<=>v, X', {M}<=>1i)=[-2, X, 5]
REIL = < X’ i>o0={S2}<=>@, X, {M}<=>i)=[(-2), X, 5]
REI; = < X’a>o=(X, {S3}<=>a)=[ X, 7]
REll; = <v X' it>o=({S1}<=>v, X’ , {M}<=>i {SIPI}<=>1) =[-2, X, 5, 8]
REls= < X" it>o=({S2}<=> @, X, {M}<=>i {S2PI}<=>1) =[(-2), X, 5, 8]

REllg= < X’ nen>oc = (X", {S3PI}<=>nen) =[ X, 7/8]

Present Subjunctive - If /1 wish I am hiding RSC, = X’ (imalebod) [X =-1, 0, 2, 4]

1 s. vimalebode
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2 s. imalebode

3s. imalebodes

1 pl. vimalebodet

2 pl. imalebodet

3 pl. imalebodnen
REI;= <v X’e>o={S1}<=>v, X', {M}<=>e)=[-2, X, 5]
REIl, = < X’ e>oc=({S2}<=> 0, X, {M} <=>¢e)=[(-2), X, 5]
REI;= < X' es>o=(X", {M}<=>¢e, {S3}<=>5)=[X, 7]
REIl, = <vX’et>o={S1}<=>v, X’, {M}<=>e {S1PI}<=>t) =[-2, X, 5, 8]
REls= < X et>o=({S2}<=> @, X', {M}<=>e {S2PI}<=>1) = [ (-2), X, 5, 8]
REllg= < X’ nen>o = (X, {S3PI}<=>nen) =[X, 7/8]

Future Indicative - I will hide RSC; = X (imaleb) [X =-1, 0, 2]

1 pl. davimalebi

2 pl. daimalebi

3 pl. daimaleba

1 pl. davimalebit

2 pl. daimalebit

3 pl. daimalebian
REIl; = <dav Xi>o=({PREV [A]}<=>da, {S1}<=>v, X, {M}<=>i)=[-3,-2, X, 5]
REIl, = <da X i>oc=({PREV [A] }<=>da,{S2}<=> @, X, {M}<=>1i)=[-3, (-2), X, 5]

REIl; = <daXa>o=({PREV [A]}<=>da, X { S3}<=>a) = [-3, X, 7]
REI, = <dav Xit>o={PREV [Al}<=>da,{S1}<=>v, X {M}<=>i{SIPl}<=>1)=[-3, -2, X, 5,
8]

RElls= <da Xit>o={PREV [A]}<=>da,{S2}<=> @, X, {M}<=>i {S2PI}<=>1)=[-3, (-2), X, 5,
8]

REIllg = < daXian>o=({PREV [A]}<=>da, X, {M}<=>1i, {S3PI}<=>an) =[-3, X, 5, 7/8]

Conditional - I use to hide // if I hide RSC, = X’ (imalebod) (X =-1, 0, 2, 4)
1 s. davimalebodi

2 s. daimalebodi
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3 s. daimaleboda
1pl. davimalebodit
2 pl. daimalebodit
3 pl. daimalebodnen

REIl;= <dav X’ i>0o=({PREV [A]}<=>da,{S1}<=>v, X’, {M}<=>1i) =[-3, -2, X, 5]

REIl, = <daX’i>o=({PREV [A]}<=>da {S2}<=> @, X’, {M} <=>i) = [-3, (-2), X, 5]
REIl; = <da X’ a> o = ({PREV [A]}<=>da, X’, { S3}<=>a) = [-3, X, 5]

REIl, = <dav X’ it>o=({PREV [A]}<=>da,{S1}<=>v, X, {M}<=>i {S1PI}<=>1t) =[-3, -2, X,
5,8]

REll;= <da X’ it>oc=({PREV [A]}<=>da,{S2}<=> @, X’, {M}<=>i {S2PI}<=>1) =[-3, (-2), X,
5, 8]

REIlls = <da X’ nen>o = ({PREV [A]}<=>da, X’, {S3PI}<=>nen)=[-3, X, 7/8]

Future Subjunctive - If /1 wish I hide RSC, = X’ (imalebod) [X =-1, 0, 2, 4]

1's. davimalebode
2 s. daimalebode
3 s. daimalebodes
1 pl. davimalebodet
2 pl. daimalebodet
3 pl. daimalebodnen
REIl, = <dav X’ e>o=({PREV [A]}<=>da,{S1}<=>v, X’, {M}<=>¢e)=[-3,-2, X, 5]
REIl, = <da X’e > 6 = {PREV [A]}<=>da {S2}<=> &, X', {M} <=>¢e) = [-3, (-2), X, 5]
REIl; = <da X’ es>o=({PREV [A]}<=>da, X', {M} <=> ¢, { S3}<=>5)=[-3, X, 5,7]

REIl; = <dav X’ et>o=({PREV [A]}<=>da,{S1}<=>v, X, {M}<=>¢e {SIPI}<=>1)=[-3, -2, X,
58]

REll;= < da X’ et>oc=({PREV [A]}<=>da,{SBJ2}<=> @, X’, {M}<=>e {S2PI}<=>1) =[-3, (-2),
X,58]

REIllg = <da X’ nen>oc = ({PREV [A]}<=>da, X’, {S3PI}<=>nen) =1[-3, X, 7/8]

Il series RSC3; = X (imal) [X=-1,0]

Aorist Indicative - | hided

1s. davimale
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2 s. daimale

3s. daimala

1 pl. davimalet /davimalenit

2 pl. daimalet /daimalenit

3 pl. daimalnen
REIl; = <dav Xe>oc={PREV [A]}<=>da, {S1}<=>v, X, {M}<=>¢)=[-3,-2, X, 5]
REIl, = <daXe>o=({PREV [A]}<=>da, {S2}<=> @, X, {M} <=>¢e)=[-3, (-2), X, 5]
REIl; = <daXa>o=({PREV [A]}<=>da, X, {S3}<=>a)=[-3, X, 7]

REIl,
8]

<davXet>o=({PREV [Al}<=>da, {S1}<=>v, X {M}<=>e {SIPI}<=>1)=[-3, -2, X, 5,

REll;= < daXet>oc=({PREV [A]}<=>da, {S2}<=> @, X, {M}<=>e {S2PI}<=>1) =[-3, (-2), X,
5, 8]

REIlls = <da X nen> o =({PREV [A]}<=>da, X, {M}<=>e, {S3PI}<=>nen) =[-3, X, 7/8]

Optative - I (must/want/can) hide RSC, = X’ (imalo) [X=-1,0,5]
1s. davimalo
2 s. daimalo
3 s. daimalos
1 pl. davimalot
2 pl. daimalot
3 pl. daimalon
REIl,= <dav X’ >o=({PREV [A]}<=>da, {S1}<=>v, X’)=[-3, -2, X]

REII,

<da X’ > = ({PREV [A]}<=>da, {S2}<=> &, X’) =[-3, (-2), X ]

REIl; = <daX’s>o=({PREV [A}<=>da, X’, {S3}<=>5)=[-3, X, 7]
REIl, = <dav X’ t>o = ({PREV [A]}<=>da, {S1}<=>v, X’ {S1PI}<=>1)=[-3, -2, X, 8]
RElls= < da X’ t>o = ({PREV [A]}<=>da, {S2}<=> @, X’, {S2PI}<=>1) =[-3, (-2), X, 8]

RElls = <da X’ n>o=({PREV [A]}<=>da, X’, {S3PI}<=>n)=[-3, X, 7/8]

111 series RSCs = X (malul) RSCs = X (malul) [X=-1, 0(R")]
Perfect - It seems I hid

1 s. davmalulvar
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2 s. damalulkhar

3's. damalula

1 pl. davmalulvart

2 pl. damalulkhart

3 pl. damalulan
REIl,= <dav X var> o = ({PREV [A]}<=>da, {S1}<=>v, X, {AV1}<=>var) =[-3,-2, X, 6]
REIl, = <da X khar > o = ({PREV [A]}<=>da, {S2}<=> @, X, {AV2}<=>khar)=[-3, (-2), X, 6]
REIl; = <daXa>o=({PREV [A]}<=>da, X, {S3}<=>a=[-3, X, 7]

REIl, = <dav X vart> o= ({PREV [A]}<=>da, {S1}<=>v, X, {AV1}<=>var, {S1PI}<=>1) = [-3, -
2,X,6,8]

REIll;= < da X khart > o = ({PREV [A]}<=>da, {S2S}<=> @, X, {AV2}<=> khar,{S2PI}<=>1) = [-
3,(-2), X,6,8]

RElls = <da X an>o=({PREV [A]}<=>da, X, {S3PI}<=>an)=[-3, X, 7/8]

Pluperfect - (If) I would hide RSCs =X (malul) [X=-1, 0(R")]
1 s. davmalul[v]ig’av(i)
2 s. damalulig’av(i)
3s. damalulig’o
1 pl. davmalul[v]ig’avit
2 pl. damalulig’avit
3 pl. damalulig’vnen

REIl,= <dav Xigqav(i) > o= ({PREV [A]}<=>da, {SBJ1}<=>v, X, {AV1-past}<=> [v]iq'av(i)) = [-
3,-2,X,6]

REIl, = <da Xig’avi > o = ({PREV [A]}<=>da, {S2}<=> @, X, {AV2-past}<=>iq’av(i)) = [-3, (-2),
X, 6]

REIl; = <daXigo >o=({PREV [A]}<=>da, X, {AV3-past}<=>iq’0) =[-3, X, 6/7 ]

REIl, = <dav X igavit > o=({PREV [A]}<=>da, {S1S}<=>v, X, {AV1PI-past}<=>[v]q’avi,
{S1PL}<=>1)=[-3,-2, X, 6/8]

REIls = < da X ig’avi t > o = ({PREV [A]}<=>da, {S2S}<=> @, X, {AV2PI-past}<=> iq’avi, {S
2PL}<=>1) =[-3, (-2), X, 6/8 ]

REIlls = <da Xig'vnen>c = ({PREV [A]}<=>da, X, {S3PI-past}<=>ig’vnen) =[-3, X, 6/7/8 ]

Pefect subjunctive — I wish | can hide RSCs = X (malul) [X =-1, O(R)]
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These last two rows often have the similar forms in Modern Georgian. The perfect subjunctive of such
forms are rare.

1s. davmalul[v]ig’o

2 s. damalulig’o

3's. damalulig’os

1 pl. davmalul[v]ig’vnet
2 pl. damalulig’vnet

3 pl. damalulig’vnen

REIl;= <dav X [v]ig’'o >o=({PREV [A]}<=>da, {S1S}<=>v, X, {AV1-past}<=>[v]iq’0) = [-3, -
2,X,6]

REIl, = <da Xig'o >o=({PREV [A]}<=>da, {S2S}<=> @, X, {AV2-past}<=>iq’0) = [-3, (-2), X,
6]

REIl; = <daXigo >o=({PREV [A]}<=>da, X, {AV3-past}<=>iqg’os})=[-3, X, 6/7 ]

REIll, = <dav X [v] ig’vnet > 6 = ({PREV [A]}<=>da, {S1S}<=>v, X, {AV1PI-past }<=> [v] iq’vnet
)=1[-3,-2, X,6/8]

REIll;= < da Xig’vnet > o = ({PREV [A]}<=>da, {S2S}<=> @, X, {AV2PI-past }<=>iq’vnet) = [-3,
(-2), X, 6/ 8]

REIlls = <da X ig’vnen > o = ({PREV [A]}<=>da, X, {S3PI}<=>iq’vnen) =[-3, X, 6/7/ 8]

B. Bi-personal verb
| series

ac’mqg’o (Present)

A.(S. Oind.) vemalebi — 1 am hiding / | hide away from it

S/Oind.| I s. X I s. X m s. X I pl. X Il pl. Il pl.
memaleb gemaleb emaleb gvemaleb
Is. | commmm gemalebi vemalebi | cceeee- gemalebit | vemalebi
Il's. memalebi | —eeam- emalebi gvemalebi | cceee-- emalebi
l's. memaleba | gemaleba emaleba gvemaleba gemalebat | emaleba
Ipl. | cmmmmem gemalebit | vemalebit | —-——o——- gemalebit | vemalebit
Il pl. memalebit | —o-o--- emalebit gvemalebit | —ooo--- emalebit
I pl. memalebian | gemalebian | emalebian | gvemalebian | gemalebian | emalebian
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RSC; = X; (memaleb): template [X =-2,-1, 0, 2]
RE; = X;5

RE, = X, 7

RE; =X, 5,8

RE, = X, 5, 7/8

RSC, = X, (gemaleb): template [X =-2, -1, 0, 2]
RE; = X;5

RE, = X, 7

RE; = X, 5, 8

RE, =X, 5, 7/8

RSC; = X3 (emaleb): template [X =-1, 0, 2]
RE; =-2, X35

RE, = (-2), X35

RE; = X3 7

RE; = -2, X35, 8

REs = (-2),X3,5,7/8

REg = X3 5, 7/8

RSC, = X, (gvemaleb): template [X =-2, -1, 0, 2]
RE; = X435

RE, = X4 7

RE; = X4 5,8

RE, = X, 5,7/8

uc’qg’vet’eli (Imperfect)
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A. (S. Oind.) vemalebodi — I was hiding away from it

S/0ind.|l s. X 41l s. X nm s. X I pl. X Il pl. Il pl.
memalebod | gemalebod | emalebod | gvemalebod

Is. | commmm gemalebodi | vemalebodi | —-mm--- gemalebodit| vemalebodi
Il's. Memalebodi| ------ emalebodi | gvemalebodi | —------ emalebodi
Il's. Memaleboda gemaleboda | emaleboda | gvemaleboda | gemalebodat| emaleboda
Ipl. | cmmmme- gemalebodit| vemalebodit | —------ gemalebodit| vemalebodit
Il pl. Memalebodi{ ------- emalebodit | gvemalebodit | ——----- emalebodit
I pl. Memalebodn gemalebodng emalebodner] gvemalebodne| gemalebodng emalebodnen

en

n

n

n

RSC; = X; (memalebod): template [X = -2,-1, 0, 2, 4]

RE; = X35
RE, =X, 7
RE;=X15,8
RE, =X, 7/8

RSC, = X, (gemalebod): template [X =-2, -1, 0, 2, 4]

RE; = X,5

REZ = le 7

RE;=X;5,8

RE, =X, 7/8

RSC; = X5 (emalebod): template [X = -1, 0, 2, 4]

RE; =-2, X35
RE, = (-2), X35
RE; = X3 7
RE;=-2, X35, 8

REs = (-2),X3 5,7/8

REg = X3, 7/8
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RSC, = X4 (gvemalebod): template [X =-2, -1, 0, 2, 4]

RE; = X45
RE, = X4, 7

RE; =X, 5,8
RE, = X4 7/8

ac’g’os kavshirebiti

(Present Subjunctive)

A. (S. Oind.) vemalebode — (if) | were hiding away from it...

S/0ind.| | s. X I s. X nm s. X I pl. X Il pl. Il pl.
memalebod | gemalebod | emalebod | gvemalebod

Is. | commmm gemalebode | vemalebode | —------ gemalebodet| vemalebode

Il's. memalebode| —----- emalebode | gvemalebode | —------ emalebode

l's. memalebode| gemalebodes emalebodes | gvemalebodes | gemalebodet| emalebodes
S

Ipl. | —emmm- gemalebodet| vemalebodet| ------- gemalebodet| vemalebodet

Il pl. memalebode| —------ emalebodet | gvemalebodet | —------ emalebodet

I pl. memalebodn| gemalebodng emalebodner] gvemalebodne| gemalebodng emalebodnen
en n n n

RSC; = X; (memalebod): template [X =-2,-1, 0, 2, 4]

RE; = X5
RE, =X, 7
RE; = Xy 5, 8
RE, = X, 7/8

RSC, = X, (gemalebod): template [X = -2, -1, 0, 2, 4]

RE; = X5
RE, = X,,7

RE; =X, 5, 8
RE, = X,,7/8
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RSC; = X3 (emalebod): template [X = -1, 0, 2, 4]
RE; =-2, X35

RE, = (-2), X35

RE; = X3, 7

RE; =-2, X3,5, 8

REs = (-2),X3 5,7/8

REe¢ = X5 7/8

RSC, = X4 (gvemalebod): template [X =-2, -1, 0, 2, 4]
RE; = X435

RE, = X4 7

RE; =X, 5,8

RE, = X, 7/8

mq’ofadi (Future)

A. (S. Oind.) davemalebi — I will hide away from it...

S/Oind.| I s. X I s. X m s. X I pl. X Il pl. I pl.
damemaleb | dagemaleb | emaleb dagvemaleb
Is. | commmm dagemalebi | davemalebi | —-a---- dagemalebit | davemalebi
Il's. damemalebi | —----- daemalebi | dagvemalebi | ———o--- daemalebi
l's. damemaleba| dagemaleba | daemaleba | dagvemaleba | dagemalebat| daemaleba
Ipl. | cmmmmm- dagemalebit | davemalebit | —------ dagemalebit | davemalebit
Il pl. damemalebit| —------ daemalebit | dagvemalebit | ———---- daemalebit
Il pl. | damemalebig dagemalebia| daemalebian| dagvemalebian dagemalebia| daemalebian
n n n

RSC; = X; (damemaleb): template [X =-3-2,-1, 0, 2]
RE; = X;5

RE, = X, 7

RE; =X, 5,8

RE, = X, 5, 7/8
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RSC, = X, (dagemaleb): template [X =-3 -2, -1, 0, 2]
RE; = X;5

RE, = X,,7

RE; = X, 5, 8

RE, = X, 5, 7/8

RSC; = X3 (emaleb): template [X =-1, 0, 2]
RE; =-3-2, X35

RE, = -3 (-2), X35

RE; = -3 X3, 7

RE, =-3-2, X3,5, 8

REs = -3 (-2),X3 5, 8

REe = -3 X35, 7/8

RSC, = X, (dagvemaleb): template [X =-3 -2, -1, 0, 2]
RE; = X435

RE, = X4 7

RE; = X4 5,8

RE, = X, 5,7/8

xolmeobiti  (Conditional)

A. (S.0ind.) davemalebodi — | would hide away from him/her/it

S/0ind.|l s. X 411 s X
damemaleb | dagemalebo
od d

I s. X |
emalebod

pl. X
dagvemalebod

Il pl. Il pl.

______ davemalebodi

dagemalebod davemalebod dagemalebog
i i it

Il's. damemalebo| ------ daemalebodi| dagvemalebodi ------- daemalebodi
di
Il's. damemalebo| dagemalebod daemalebodg dagvemalebod| dagemalebod daemaleboda

da

a

at

I pl.

dagemalebog

davemaleboq

dagemalebog

davemalebodit
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it

Il pl. damemalebo| —-aea-- daemalebodi| dagvemalebodi ------- daemalebodit
dit t

ll pl. | damemalebo| dagemaleboq daemalebodr] dagvemalebod| dagemalebod daemalebodne
dnen nen en nen nen n

RSC; = X; (damemalebod): template [X = -3, -2,-1, 0, 2, 4]

REl = X15

REZ = X]_, 7

RE; =X, 5,8

RE4 = Xl, 7/8

RSC, = X, (dagemalebod): template [X = -3, -2, -1, 0, 2, 4]

RE; = X,5

REZ = le 7

RE; =X, 5, 8

RE, = X,,7/8

RSC; = X5 (emalebod): template [X = -1, 0, 2, 4]

RE;
RE,
RE;
RE,
REs
REs

-3,-2, X35
-3, (-2), X35
-3, X3 7
-3,-2, X35, 8
-3, (-2),X3,5,8
-3, X3 7/8

RSC, = X, (dagvemalebod): template [X = -3, -2, -1, 0, 2, 4]

REl = X45

REZ = X4, 7

RE; = X, 5,8
RE4 = X4, 7/8
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mq’opadis kavshirebiti

(Future subjunctive)

A. (S. Oind.) davemalebode — (if) | were to hide away from him/her/it...

S/0Oind.| | s. I s. X m s. X {1 pl X Il pl. I pl.
damemaleb | dagemalebo| emalebod | dagvemalebod
od d
Is. | —=m=m- dagemaleboq davemalebod ------- dagemaleboq davemalebode
e e et
Il's. damemalebo| ------ daemalebode dagvemalebod | —------ daemalebode
de e
l's. damemalebo| dagemalebod daemalebodg dagvemalebod| dagemalebod daemalebodes
des es S es et
] PR p—— dagemaleboq davemaleboq ------- dagemaleboq davemalebode
et et et
Il pl. damemalebo| —------ daemalebode dagvemalebod| ------- daemalebodet
det t et
llpl. | damemalebo| dagemalebod daemalebodr] dagvemalebod| dagemaleboq daemalebodne
dnen nen en nen nen n

RSC; = X; (damemalebod): template [X = -3, -2,-1, 0, 2, 4]

RE; = X5
RE, =X, 7

RE; =X, 5, 8
RE, = X, 7/8

RSC, = X, (dagemalebod): template [X =-3, -2, -1, 0, 2, 4]

RE; = X,5
RE, =X, 7
RE; = X,,5, 8
RE, = X, 7/8

RSC; = X5 (emalebod): template [X = -1, 0, 2, 4]

RE; =-3, -2, X35
RE, =-3, (-2), X35

RE3 = -3, X3,7
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RE, =-3, -2, X3 5, 8
REs = -3, (-2),X3,5, 8
RE = -3, X5 7/8

RSC, = X, (dagvemalebod): template [X = -3, -2, -1, 0, 2, 4]
RE; = X435

RE, = X4 7

RE; = X4 5,8

RE, = X, 7/8

[l series
c’q’vet’ili  (Aorist)

A. (S. Oind.) davemale - I hid away from him/her/it

S/Oind.| | s. X 41l s. X <Slls.X-emal|| pl. X +Hlpl Il pl.
(da)memal | (da)gemal (da)gvemal
Is. | cemmmm dagemale davemale | —ccee-- dagemalet | davemale
Il's. damemale | ------ daemale dagvemale | —ooe--- daemale
Il's. damemala | dagemala daemala dagvemala dagemalat | daemala
o] PR IS— dagemalet | davemalet | ————--- dagemalet | davemalet
Il pl. damemalet | —ceea-- daemalet dagvemalet | —-oe--- daemalet
ll pl. | damemalnen| dagemalnen | daemalnen | dagvemalnen | dagemalnen | daemalnen

RSC; = X; (damemal): template [X = (-3), -2,-1, 0]

RE; = X;5
RE,= X, 7

RE; =X, 5,8
RE, = X, 7/8

RSC, = X, (dagemal): template [X = (-3), -2, -1, 0]

RE; = X,5
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REZ = X2,7
RE;=X,5, 8
RE4 = le 7/8

RSC; = X3 (emal): template [X =-1,0]
RE; = (-3), -2, X35

RE, = (-3), (-2), X35

RE; = (-3), X3,7

RE, = (-3), -2, X3,5, 8

REs = (-3), (-2),X3,5,8

REg = (-3), X3, 7/8

RSC, = X, (dagvemal): template [X = (-3), -2, -1, 0]
RE; = X45

RE, = X4 7

RE; =X, 5,8
RE, = X, 7/8

Il k’avshirebiti (Optative)

A. (S. Oind.) davemalo - I (should) hide away from him/her/it

S/0ind.|l s. X 41l s. X 41 s. X I pl. X Hllpl Il pl.
(da)memalo| (da)gemalo | emalo (da)gvemalo
Is. | commmm dagemalo | davemalo | --ee--- dagemalot | davemalo
Il's. damemalo | —----- daemalo dagvemalo | —eoe--- daemalo
l's. damemalos | dagemalos | daemalos dagvemalos | dagemalot | daemalos
Ipl. | —emmm- dagemalot | davemalot | ——o—__- dagemalot | davemalot
Il pl. damemalot | --aea-- daemalot dagvemalot | —ooe--- daemalot
llpl. | damemalon | dagemalon | daemalon dagvemalon | dagemalon | daemalon
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RSC; = X; (damemalo): template [X = (-3), -2,-1, 0, 5]
RE; = X;

RE, = X7

RE; = X, 8

RE, = X, 7/8

RSC, = X, (dagemalo): template [X = (-3), -2,-1,0, 5]
RE; = X,

RE, = X,,7

RE; =X, 8

RE, = X,,7/8

RSC; = X3 (emalo): template [X=-1,0,5]
RE; = (-3), -2, X3

RE; = (-3), (-2), X3

RE; = (-3), X3, 7

RE, = (-3), -2, X5 8

REs = (-3), (-2), X5, 8

REg = (-3), X3,7/8

RSC, = X, (dagvemalo): template [X = (-3), -2, -1, 0, 5]
RE; = X,

RE, = X, 7

RE; = X, 8

RE, = X, 7/8

1l series

| turmeobiti (Present Perfect)
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A. (S. Oind.) davmalvivar — (it seems) | have hidden myself away from it

S/Oind.| I s. X 41 s. X —lls.X-malvi| pl. X +Hlpl I pl.
(da)mmalvi | (da)gmalvi (da)gvmalvi

Is. | cemmmm dagmalvivar| davmalvivar| —------ dagmalvivart davmalvivar

Il's. dammalvixan —----- damalvixar | Dagvmalvixar | ——---—-- damalvixar

Il's. dammalvia | dagmalvia | damalvia Dagvmalvia | dagmalviat | damalvia

Ipl. | cmmmmem dagmalvivar{ davmalvivarf —------ dagmalvivar{ davmalvivart

Il pl. dammalvixan —-a---- damalvixart | dagvmalvixart | ——----- damalvixart
t

l pl. | dammalvian| dagmalvian | damalvian | Dagvmalvian | dagmalvian | damalvian

RSC; = X; (da)mmalvi: template [X = (-3), -2, 0, 2, 5]

RE; = X6
RE, = X, 7
RE; = X4 6, 8
RE, = X, 7/8

RSC, = X, (da)gmalvi: template [X = (-3), -2, 0, 2, 5]

RE; = X,6
RE, =X, 7
RE; = X,, 6,8
RE, = X,,7/8

RSC; = X3 malvi: template [X= 0,2,5]

RE, = (-3), -2, X5 6
RE, = (-3), (-2), X3 6
RE; = (-3), X5, 7

RE, = (-3), -2, X5 6, 8
REs = (-3), (-2),X3,6, 8
REe = (-3), X5 7/8
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RSC, = X, (da)gvmalvi: template [X = (-3),-2,0, 2,5]
RE; = X4,6

RE, = X, 7

RE; = X, 6, 8

RE, = X, 7/8

Il turmeobiti  (Pluperfect)

A. (S. Oind.) davmalvodi — (if) | hid myself away from him/her/it

S/Oind.| I s. X 41 s. X 41l s. X I pl. X ~lipl I pl.
(da)mmalvo| (da)gmalvod malvod (da)gvmalvod
d
Is. | —=mmmo dagmalvodi | davmalvodi | —------ dagmalvodit| davmalvodi
Il's. dammalvodi| —-—--- damalvodi | Dagvmalvodit | —------ damalvodi
Il's. dammalvoda dagmalvoda | damalvoda | Dagvmalvoda | dagmalvodat| damalvoda
Ipl. | cmmmmem dagmalvodet| davmalvodit| ------- dagmalvodit| davmalvodit
Il pl. dammalvodif —-—---- damalvodit | Dagvmalvodit | ------- damalvodit
Nl pl. | dammalvodn| dagmalvodng damalvodner| dagvmalvodne| dagmalvodng damalvodnen
en n n n

RSC; = X; (da)mmalvod: template [X = (-3), -2, 0, 2, 4]
RE; = X315

RE, = X 7

RE;=X15,8

RE, =X, 7/8

RSC, = X, (da)gmalvod: template [X = (-3), -2, 0, 2, 4]
RE; = X,5

RE, =X, 7

RE; =X, 5,8

RE, = X,.7/8
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RSC; = X3 malvod: template [X = 0, 2,4 ]
RE, = (-3), -2, X35

RE; = (-3), (-2), X35

RE; = (-3), X3,7

RE, = (-3), -2, X3,5, 8

REs = (-3), (-2),X3,5, 8

REg = (-3), X3, 7/8

RSC, = X, (da)gvmalvod: template [X = (-3),-2,0, 2,4 ]
RE; = X45

RE, = X4 7

RE; =X, 5, 8

RE, = X, 7/8

Il k’avshirebiti (Perfect Subjunctive)

A. (S. Oind.) davmalvode — (I wish) | could hide away from him/her/it

S/0ind.

I s. X -
(da)mmalvo

I s. X -
(da)gmalvod

I s. X
malvod

I pl. X S
(da)gvmalvod

Il pl.

1Ml pl.

dagmalvode

davmalvode

dagmalvodet

davmalvode

Il's.

dammalvode

damalvode

dagvmalvodet

damalvode

l's.

dammalvode

dagmalvodes

damalvodes

dagvmalvodes

dagmalvodet

damalvodes

dagmalvodet

davmalvodet

dagmalvodet

davmalvodet

Il pl.

dammalvode
t

damalvodet

dagvmalvodet

damalvodet

I pl.

dammalvodn
en

dagmalvodng
n

damalvodner

dagvmalvodne
n

dagmalvoder

damalvodnen

RSC; = X; (da)mmalvod: template [X = (-3), -2, 0, 2, 4]

RE; = X35
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RE, = X, 5,7
RE; = X, 5, 8
RE4 = Xl, 7/8

RSC, = X, (da)gmalvod: template [X = (-3), -2, 0, 4]
RE; = X;5

RE, = X, 5,7

RE; = X, 5,8

RE, =X, 7/8

RSC; = X3 malvod: template [X = 0, 2,4 ]
RE; = (-3), -2, X35

RE; = (-3), (-2), X35

RE; = (-3), X3,5,7

RE, = (-3), -2, X3,5, 8

REs = (-3), (-2), X3,5, 8

REg = (-3), X3,7/8

RSC, = X, (da)gvmalvod: template [X = (-3),-2,0, 2,4 ]
RE; = X435

RE, = X4 5,7

RE; = X, 5, 8

RE, = X, 7/8

I11 conjugation

cxovrobs — He/she lives
| series

ac’mg’o (Present)
vexovrob — 1 live
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cxovrob
cxovrobs
vcxovrobt
cxovrobt

cxovroben

RSC = X cxovrob: template [X = 0, 2]

RE, = -2, X
RE, = (-2), X
RE;= X,7
RE,= -2, X, 8
REs = (-2), X, 8
REs= X 7/8

uc’q’vet’eli (Imperfect)
vexovrobdi — 1 was living
cxovrobdi

cxovrobda

vexovrobdit

cxovrobdit

cxovrobdnen

RSC = X cxovrobd: template [X =0, 2, 4]

RE; = -2, X, 5
RE, = (-2), X5
RE;= X,7
RE,= -2,X,5,8

REs = (-2), X, 5, 8
REs= X 7/8
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ac’mq’os k’avshirebiti (Present Subjunctive)
vexovrobde — (if) | were living...

cxovrobde

cxovrobdes

vcxovrobdet

cxovrobdet

cxovrobdnen

RSC = X cxovrobd: template [X =0, 2, 4]

RE,= -2,X,5
RE, = (-2), X5
RE;= X,5,7
RE,= -2, X,5, 8

REs = (-2), X, 5, 8
REs = X 7/8

mq’opadi (Future)
vicxovreb I will live
icxovreb

icxovrebs

vicxovrebt

icxovrebt

icxovreben

RSC = X icxovrob: template [X = -1, 0, 2]

RE; = -2, X
RE, = (-2), X
RE;= X, 7
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RE, = -2, X, 8
REs = (-2), X, 8
REs= X 7/8

xolmeobiti (Conditional)
vicxovrebdi _ 1 would live
icxovrebdi

icxovrebda

vicxovrebdit

icxovrebdit

icxovrebdnen

RSC = X icxovrobd: template [X =-1, 0, 2, 4]

RE; = -2, X, 5
RE, = (-2), X5
RE;= X,7
RE,= -2,X,5,8

REs = (-2), X, 5, 8
REs= X 7/8

mq’opadis k’avshirebiti (Future subjunctive)
vicxovrebde — (if) 1 were to live...
icxovrebde

icxovrebdes

vicxovrebdet

icxovrebdet

icxovrebdnen

RSC = X icxovrobd: template [X =-1, 0, 2, 4]
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RE; = -2, X, 5
RE, = (-2), X5
RE;= X,5,7
RE,= -2,X,5,8

REs = (-2), X, 5, 8
REs= X 7/8

Il series
c’g’vet’ili (Aorist)
vicxovre _ | lived
icxovre

icxovra

vicxovret
icxovret

icxovres

RSC = X icxovr: template [X =-1,0]

RE; = -2, X, 5
RE, = (-2), X, 5
RE;= X,5,7
RE,= -2,X,5,8

REs = (-2), X, 5, 8
REs= X 7/8

Il k’avshirebiti (Optative)
vicxovro — | (should) live
ICXOVro

ICXOVIos

vicxovrot

icxovrot

icxovron
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RSC = X icxovro: template [X =-1,0,5 ]

RE; = -2, X
RE, = (-2), X
RE;= X, 7
RE,= -2, X, 8
REs = (-2), X, 8
REs= X 7/8
I series

I turmeobiti (Present Perfect)
micxovria — (it seems) | have lived
gicxovria

ucxovria

gvicxovria

gicxovriat

ucxovriat

RSC = X cxovria: template [X =0, 5, 7]

RE; = -2, -1, X
RE, = (-2), -1, X
RE;= -1, X,
RE, = -2, -1, X

REs = (-2), -1, X, 8
REs= -1, X 7/8

I turmeobiti (Pluperfect)
mecxovra — (if) | had lived...

gecxovra
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ecxovra
gvecxovra
gecxovrat

ecxovrat

RSC = X ecxovra: template [X =-1,0, 7]

RE; = -2, X
RE, = (-2), X
RE;= X
RE, = -2, X
REs = (-2), X, 8
REs = X 7/8

111 k’avshirebiti (Perfect Subjunctive)
mecxovros — (I wish) I could live
gecxovros

eCcXovros

gvecxovros

gecxovrot

ecxovrot

RSC = X ecxovo: template [X =-1,0,5]

RE;= -2, X, 7
RE,= (-2), X,7
RE;= X,7
RE,= -2, X, 7
REs = (-2), X, 8
REs = X 7/8
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A. Bi-personal verb
| series

ac’mqg’o (Present)

A.(S. Oind.) vshveli — | am helping / | help somb.

S/Oind.| | s. X I s. X Ill's.X-shveli I pl. X Il pl. Il pl.
mshveli gshveli gvshveli
Is. | cemmmm gshveli vshveli | ccceeee gshvelit vshveli
Il's. mshveli | cccaee shveli gvshveli | cccce- shveli
Il's. mshvelis gshvelis shvelis gvshvelis gshvelit shvelis
Ipl. | cemmmm- gshvelit vshvelit | o= gshvelit vshvelit
Il pl. mshvelit | cccea- shvelit gvshvelti | ccceeea shvelit
I pl. mshvelian | gshvelian shvelian gvshvelian gshvelian shvelian

RSC; = X; (mshveli): template [X = -2, 0, 2]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8

RSC, = X, (gshveli): template [X =-2, 0, 2]

RE; = X,
RE, =X, 7
RE; = X,,8
RE, = X,,7/8

RSC; = X3 (shvevli): template [X = 0, 2]

RE]_ = -2, X3
REZ = ('2), X3
RE3 = X3,7
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RE, = -2, X5,8
RE5 = (-2),X3,8
RE5 = X3, 7/8

RSC,4 = X4 (gvshvevli): template [X = -2, 0, 2]
RE; =X,

RE, = X4 7

RE; = X, 8

RE, =X, /8

uc’qg’vet’eli (Imperfect)

A. (S. Oind.) vshvelodi — I was helping

S/0ind.| | s. X I s. X nm s. X I pl. X Il pl. Il pl.
mshvelod gshvelod shvelod gvshvelod

Is. | —=m=m- gshvelodi vshvelodi | —cceee- gvshvelodit | vshvelodi

Il's. mshvelodi | ——---- shvelodi gvshvelodi = | cccee-- shvelodi

Il's. mshveloda | gshveloda | shveloda gvshveloda gvshvelodit | shveloda

o] PR p— gshvelodit | vshvelodt | —cco--- gvshvelodit | vshvelodt

Il pl. mshvelodit | —--m--- shvelodit gvshvelodit | —ceem-- shvelodit

I pl. mshvelodnen gshvelodnen| shvelodnan | gvshvelodnen | gshvelodnen| shvelodnan

RSC; = X; (mshvelod): template [X = -2, 0, 4]
RE; = X5

RE; = X, 7

RE; = X;,5,8

RE, = X, 7/8

RSC, = X, (gshvvelod): template [X = -2, 0, 4]
RE; = X;5

REZ = le 7
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RE3 = X2,5, 8

RE4 = le 7/8

RSC; = X; (shvevlod): template [X = 0, 4]

RE; =-2, X35

REZ = (-2), X35

RE3 = X3, 7

RE, = -2, X35, 8

RE5 = (-2),X3, 5,7/8

RE5 = X3, 7/8

RSC, = X4 (gvshvelod): template [X = -2, 0, 4]

RE; = X45

RE, = X4 7

RE; =X, 5,8

RE4 = X4, 7/8

ac’qg’os kavshirebiti

A. (S. Oind.) vshvelode - (if) | were helping

(Present Subjunctive)

S/Oind.| I s. X I s. X m s. X I pl. X Il pl. I pl.
mshvelod gshvelod shvelod gvshvelod
Is. | cemmmm gshvelode | vshvelode | —-o---- gshvelodet | vshvelode
Il's. mshvelode | —----- shvelode gvshvelode | —ceem-- shvelode
l's. mshvelodes | gshvelodes | shvelodes | gvshvelodes | gshvelodet | shvelodes
Ipl. | cmmmmem gshvelodet | vshvelodet | —-—---- gshvelodet | vshvelodet
Il pl. mshvelodet | —------ shvelodet gvshvelodet | —--a--- shvelodet
I pl. mshvelodnen gshvelodnen| shvelodnen | gvshvelodnen | gshvelodnen| shvelodnen

RSC, = X; (mshvelod): template [X = -2, 0, 4]
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RE; = X5

RE, = X, 5,7
RE; = Xy 5, 8
RE, = X, 7/8

RSC, = X, (gshvvelod): template [X = -2, 0, 4]

RE; = X,5
RE, = X,,5,7
RE;=X,5, 8
RE, = X, 7/8

RSC; = X; (shvevlod): template [X = 0, 4]

RE;, = -2, X35
RE, = (-2), X55
RE; = X3, 5,7

RE, = -2, X35, 8
REs = (-2),X3,5, 8
REs = X3 7/8

RSC, = X4 (gvshvelod): template [X = -2, 0, 4]

RE; = X45

REZ = X4, 7

RE; = X, 5,8
RE4 = X4, 7/8
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mq’ofadi

(Future)

A.(S. Oind.) vushveli - | will help (somb).

S/Oind.| I s. X I s. X m s. X I pl. X Il pl. Il pl.
mishveli gishveli ushveli gvishveli
Is. | cemem- gishveli vushveli | cceeeee gishvelit vushveli
Il's. mishveli | ccceee ushveli gvishveli | ccceeo ushveli
Il's. mishvelis gishvelis ushvelis gvishvelis gishvelit ushvelis
Ipl. | cmmmmem gishvelit vushvelit | cccoeo- gishvelit vushvelit
Il pl. mishvelit | —cae--- ushvelit gvishvelit | ccceeo ushvelit
I pl. mishvelian | gishvelian | ushvelian gvishvelian gishvelian | ushvelian

RSC; = X; (mishveli): template [X = -2, -1, 0, 2]
RE; = X3

RE, = X, 7

RE; =X, 8

RE, = X, 7/8

RSC, = X, (gishveli): template [X =-2, -1, 0, 2]
RE; = X;

RE, = X, 7

RE; =X, 8

RE4 = le 7/8

RSC; = X3 (ushvevli): template [X = -1, 0, 2]
RE; =-2, X3

RE, = (-2), X3

RE; = X3 7

RE, = -2, X3 8

REs = (-2),X3,8

REes = X5 7/8
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RSC, = X, (gvishvevli): template [X = -2, -1, 0, 2]
RE; = X4

RE, = X4 7

RE; = X, 8

RE, =X, /8

xolmeobiti

(Conditional)

A.(S. Oind.) vushvelidi — | would help (somb).

s/0ind.| I s. X I s. X nm s. X I pl. X Il pl. Il pl.
mishvelid gishvelid ushvelid gvishvelid

Is. | commmm gishvelidi | vushvelidi | —-eee-- gishvelidit | vushvelidi

Il's. mishvelidi | ——---- ushvelidi gvishvelidi = | cccee- ushvelidi

l's. mishvelida | gishvelida | ushvelida gvishvelida gishvelidit | ushvelida

o] PR IS— gishvelidit | vushvelidit | ------- gishvelidit | vushvelidit

Il pl. mishvelidit | -—----- ushvelidit | gvishvelidit | -ccca-- ushvelidit

I pl. mishvelidnen gishvelidnen| ushvelidnen | gvishvelidnen | gishvelidnen| ushvelidnen

RSC; = X; (mishvelid): template [X =-2,-1,0, 2, 4]
RE; = X;5

RE, =Xy, 7

RE; =X.5,8

RE, = X,,7/8

RSC; = X, (gishvelid): template [X = -2, -1,0, 2, 4]
RE; =X,5

RE, =X, 7

RE; = X,,5,8

RE, = X, 7/8
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RSC; = X; (ushvevlid): template [X = -1, 0, 2, 4]
RE; =-2, X35

RE; = (-2), X35

RE; = X3, 7

RE; =-2, X3,5, 8

REs = (-2),X3 5,8

REe¢ = X5 7/8

RSC,4 = X4 (gvishvevlid): template [X = -2, -1, 0, 2, 4]
RE; = X45

RE, = X, 7

RE; =X, 5,8

RE, = X4 /8

mq’opadis kavshirebiti (Future subjunctive)

A.(S. Oind.) vushvelidi — | would help (somb).

s/0ind.| I s. X I s. X nm s. X I pl. X Il pl. Il pl.
mishvelid gishvelid ushvelid gvishvelid
Is. | comem- gishvelide | vushvelide | —-—o---- gishvelidet | vushvelide
Il's. mishvelide | -—---- ushvelide gvishvelide | cccee-- ushvelide
l's. mishvelides | gishvelides | ushvelides | gvishvelides | gishvelidet | ushvelides
Ipl. | cmmmm-- gishvelidet | vushvelidet | —--—--- gishvelidet | vushvelidet
Il pl. mishvelidet | ------- ushvelidet | gvishvelidet | ------- ushvelidet
I pl. mishvelidner gishvelidnen| ushvelidnen | gvishvelidnen | gishvelidnen| ushvelidnen

RSC;, = X, (mishvelid): template [X = -2, -1,0, 2, 4]

RE; = X35

REZ = X1,5' 7
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RE3 = X1,5, 8
RE; = X1I7/8

RSC, = X, (gishvelid): template [X = -2, -1,0, 2, 4]
RE; = X;5

RE, = X;5,7

RE; = X,,5,8

RE, =X, 7/8

RSC; = X; (ushvevlid): template [X = -1, 0, 2, 4]
RE; =-2, X35

RE; = (-2), X35

RE; = X3,5,7

RE; =-2, X3,5, 8

REs = (-2),X3 5,8

RE¢ = X3, 7/8

RSC,4 = X, (gvishvevlid): template [X =-2, -1, 0, 2, 4]
RE; = X435

RE, =X, 5,7

RE; = X, 5, 8

RE, = X4 /8

Il series

c’q’vet’ili  (Aorist)
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A. (S. Qind.) vushvele - I helped (smb)

S/Oind.| I s. X +ls. Xgishvel Il s. X 41 pl. X 4lpl I pl.
mishvel ushvel gvishvel
Is. | commmm gishvele vushvele | ccomeee- gishvelet vushvele
Il's. mishvele | —coe ushvele gvishvele | cceee- ushvele
l's. mishvela gishvela ushvela gvishvela gishvelat ushvela
Ipl. | cmmmme- gishvelet vushvelet | oo gishvelet vushvelet
Il pl. mishvelet | -o-o--- ushvelet gvishvelet | ccceo-- ushvelet
I pl. mishveles | gishveles ushveles gvishveles gishveles ushveles

RSC; = X; (mishvel): template [X =-2, -1, 0]
RE; = X35

RE, =X, 7

RE; =X, 5,8

RE, = X, 7/8

RSC, = X, (gishvel): template [X =-2,-1,0 ]

RE; = X,5
RE, =X, 7
RE; = X,,5, 8
RE, = X,,7/8

RSC; = X3 (ushvevl): template [X =-1, 0]

RE; = -2, X55
RE, = (-2), X55
RE; = X3, 7

RE, =-2, X35, 8

REs = (-2),X3 5,8
RE6 = X3, 7/8
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RSC, = X4 (gvishvevl): template [X = -2, -1, 0]

RE; = X45
RE, =Xy 7

RE; = X4 5, 8
RE, = X4 7/8

Il k’avshirebiti (Optative)

A. (S. Oind.) vushvelo - (if /I wish) I help (smb)

I s. X A S. Xl os. X 91 pl. X Alpl Il pl.
$/0ind. mishvelo gishvelo ushvel gvishvel
Is. | commmm gishvelo vushvelo | ccoeee- gishvelot vushvelo
Il's. mishvelo | —caee- ushvelo gvishvelo | cceeee- ushvelo
l's. mishvelos | gishvelos ushvelos gvishvelos gishvelot ushvelos
Ipl. | cmmmmem gishvelot vushvelot | ccco-- gishvelot vushvelot
Il pl. mishvelot | —coo--- ushvelot gvishvelot | cccee-- ushvelot
I pl. mishvelon | gishvelon ushvelon gvishvelon gishvelon ushvelon

RSC; = X; (mishvelo): template [X =-2,-1,0,5]

RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7/8

RSC, = X, (gishvelo): template [X =-2,-1,0,5]

RE; = X5
RE, =X, 7

RE; =X, 5, 8
RE, = X,,7/8
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RSC; = X3 (ushvevlo): template [X =-1,0,5]
RE; =-2, X3

RE, = (-2), X3

RE; = X; 7

RE,; = -2, X3 8

REs = (-2),X3, 8

REe = X3 7/8

RSC, = X, (gvishvevlo): template [X =-2,-1,0,5]
RE; = X4

RE, = X, 7

RE; =X, 8

RE4 = X4, 7/8

1l series

| turmeobiti (Present Perfect)

mishvelia- it seems | have helped somb.

Oblique is missing — as these are medioactives and the indirect object goes out of verb (as it happens
with bithansitive verbs and they turn into transitive). Here bivalent verb becomes monovalent, but the
conjugation is objective.

Is. mishvelia
Is.gishvelia
Is. ushvelia
Ipl. gvishvelia
llpl. gishvelia

I1pl. ushveliat

RSC = X (u/i-shvevlia): template [X =-1, 0, 5, 6/7 ]
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RE; = -2, X
RE, = -2, X
RE;=X 7
RE, = -2, X
REs = -2, X
RE¢= X 8

Il turmeobiti  (Pluperfect)
mishvelia- (If /I wish) | helped somb.
Is. meshvela

Is.geshvela

Is. eshvela

Ipl. gveshvela

llpl. geshvelat

I1pl. eshvelat

RSC = X (eshvevla): template [X =-1, 0, 6/7 ]

RE; = -2, X
RE, = -2, X
RE; = X

RE, = -2, X
REs =-2, X, 8
RE¢= X 8

111 k’avshirebiti (Perfect Subjunctive)
mishvelia- (If /I wish) | could help somb.
Is. meshvelos

Is.geshvelos

Is. eshvelos

Ipl. gveshvelos
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Ipl. geshvelot

I11pl. eshvelot

RSC = X (eshvevlo): template [X =-1,0, 5]

RE,=-2, X, 7
RE,=-2, X, 7
RE; =X, 7
RE,;=-2, X, 7
REs = -2, X, 8
REs=X 8

IV conjugation

dgas — He/she /it stands
| series

ac’mq’o

vdgavar

dgaxar

dgas

vdgavart

dgaxart

dganan

RSC = X dga: template [X =0, 6/7 ]

RE,= -2,X,6
RE, = (-2), X, 6
RE;= X,7
RE,= -2, X, 6, 8

REs = (-2), X, 6, 8
REs = X 7/8
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mq’opadi
davdgebi
dadgebi
dadgeba
davdgebit
dadgebit
dadgeban

RSC = X dgeb: template [X =0, 2]

RE; = -3,-2,X,5
RE, = -3, (-2), X, 5
RE;= -3, X, 7
RE, = -3,-2, X, 5, 8
REs =-3, (-2), X, 5, 8
REs=-3, X 7/8

xolmeobiti
davdgebodi
dadgebodi
dadgebda
davdgebodit
dadgebodit
dadgebodnen

RSC = X dgebod: template [X =0, 2,4 ]

RE; = -3,-2,X,5
RE, = -3, (-2), X, 5
RE;= -3, X, 7
RE, = -3,-2, X, 5, 8
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REs =-3, (-2), X, 5, 8
RE¢=-3, X 7/8

mq’opadis k’avshirebiti
davdgebode
dadgebode

dadgebdes
davdgebodet
dadgebodet
dadgebodnen

RSC = X dgebod: template [X =0, 2,4 ]

RE, = -3,-2,X,5
RE, = -3, (-2), X, 5
RE;= -3, X, 5,7
RE, = -3,-2, X, 5, 8
REs = -3, (-2), X, 5, 8
REs=-3, X 7/8

Il series
c’qvet’ili
davdeki
dadeki
dadga
davdekit
dadekit
dadgnen

RSC = X dek/dg: template [X =0 ]
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RE; = -3,-2,X,5
RE, = -3,(-2), X,5
RE;= -3, X, 7

RE,= -3,-2, X, 5, 8
REs =-3, (-2), X, 5, 8
RE = -3, X 7/8

Il k*avshirebiti
davdge

dadge

dadges
davdget
dadget
dadgnen

RSC = X dg: template [X=0]

RE = -3,-2,X,5
RE, = -3, (-2), X, 5
RE;= -3, X, 5,7
RE, = -3,-2, X, 5, 8
REs =-3, (-2), X, 5, 8
REs = -3, X 7/8

111 series

| turmeobiti
vmdgarvar
mdgarxar
mdgara
vmdgarvart
mdgarxart

mdgaran
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RSC = X mdgar: template [X =0 ]

RE, = -2,X,6
RE;= (-2), X, 6
RE;= X, 6/7
RE,= -2, X, 6, 8

REs = (-2), X, 6, 8
REs = X 7/8

Il turmeobiti
(da)vmdarig’av(i)
(da)mdgarig’av(i)
(da)mdgarig’o
(da)vmdarig’avit
(da)mdgarig’avit

(da)mdgarig’vnen

RSC = X mdgariqg’av: template [X =0’, 6 ]

RE; = (-3), -2, X, (5)
RE; = (-3), (-2), X, (5)
RE; = (-3), X, 7

RE, = (-3),-2, X, 5, 8
REs = (-3), (-2), X, 5, 8
REg = (-3), X,7/8

111 k’avshirebiti
(da)vmdarig’o
(da)mdgarig’o
(da)mdgariqg’os
(da)vmdariqg’ot
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(da)mdgariq’ot

(da)mdgarig’on

RSC = X mdgariqg’o: template [X =07, 6 ]

RE; = (-3), -2, X

RE; = (-3), (-2), X

RE;= (-3), X, 7

RE, = (-3),-2, X, 8
REs = (-3), (-2), X, 8

REs = (-3), X 7/8

ac’mqg’o

A. vadgavar —I am standing at/with/on

SIOind.]1 s. X {1 s. x s, X 1 pl. X {upl 11 pl.
madga gadga adga gvadga

Is. | oo gadgavar vadgavar | —ooo——- gadgavart | vadgavar

Ils. madgaxar | ------ adgaxar gvadgaxar | —-coo--- adgaxar

lls. madgas gadgas adgas gvadgas gadgat adgas

Ipl. | oo gadgavart | vadgavart | -—--—-- gadgavart | vadgavart

I pl. madgaxart | —------ adgaxart gvadgaxart | —------ adgaxart

Il pl. | madganan | gadganan adganan gvadganan gadganan adganan

B. vudgavar -1 am standing at/with smb.

S/Oind.| I s. X I s. X {1l s X 11 pl. X I pl. I pl.
midga gidga udga gvidga

Is. | ccmem- gidgavar vudgavar | cceeoeo gidgavart vudgavar

Il's. midgaxar | ------ udgaxar gvidgaxar | —-cce--- udgaxar

Ils. midgas gidgas udgas gvidgas gidgat udgas
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Ipl. | cceee—- gadgavart | vadgavart | -—--—-- gidgavart vadgavart
I pl. midgaxart | —------ udgaxart gvidgaxart | —cce--- udgaxart
Il pl. | midganan gidganan udganan gvidganan gidganan udganan

RSC; = X; (mi/adga): template [X =-2, -1, 0, 7]
RE; = X;6

RE, =X, 7

RE; = X;,6,8

RE, =X, 7/8

RSC, = X, (gadga): template [X =-2, -1, 0 7]
RE; = X,6

RE, =X, 7

RE; = X, 6, 8

RE, = X, 7/8

RSC; = X3 (a/udga): template [X =-1,0, 7]
RE; =-2, X356

RE; = (-2), X36

RE; = X3, 7

RE; = -2, X3 6, 8

RE;s = (-2),X3, 6,8

REg = X; 7/8

RSC, = X, (gvi/adga): template [X = -2, -1, 0]
RE; = X,6

RE, =X, 7

RE; = X, 6, 8

RE, = X, 7/8
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uc’q’vet’eli and ac’mq’os k’avshirebiti are missing.

mq’opadi

A.

s/oind.]1 s. X {1 s. X Jur s X It pl. X upl I pl.
damadgeb | dagadgeb | adgeb dagvadgeb

Is. | commmm dagadgebi | davadgebi | --e---- dagadgebit | davadgebi

Il's. damadgebi | ------ daadgebi dagvadgebi | —eoe--- daadgebi

l's. damadgeba | dagadgeba | daadgeba dagvadgeba | dagadgebat | daadgeba

o] PR IS— dagadgebit | davadgebit | -—----- dagadgebit | davadgebit

Il pl. damadgebit | --aea-- daadgebit | dagvadgebit | —-—---- daadgebit

Il pl. | damadgebiar] dagadgebian| daadgebian | dagvadgebian | dagadgebian| daadgebian

B.

s/oind.[1 s. X {1 s. X Jurs. X It pl. X Tupl I pl.
damidgeb | dagidgeb udgeb dagvidgeb

Is. | cemmmm dagidgebi | davudgebi | —-ae--- dagidgebit | davudgebi

Il's. damidgebi | ------ daudgebi dagvidgebi | cceee-- daudgebi

Il's. damidgeba | dagidgeba | daudgeba dagvidgeba dagidgebat | daudgeba

Ipl. | cmmmmem dagidgebit | davudgebit | —-—---- dagidgebit | davudgebit

Il pl. damidgebit | —-aea-- daudgebit | dagvidgebit | —-eo--- daudgebit

Il pl. | damidgebian| dagidgebian | daudgebian | dagvidgebian | dagidgebian | daudgebian

RSC; = X; (damadgeb): template [X = -3, -2, -1, 0, 2]

RE; = X35

RE, =Xy 7

RE; =X, 5,8

RE4 = X1,5' 7/8

RSC, = X, (dagadgeb): template [X =-3,-2, -1, 0, 2]

RE; = X,5
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REZ = le 7
RE;=X,5, 8
RE4 = X2,5,7/8

RSC; = X3 (adgeb): template [X =-1, 0, 2]
RE; =-3, -2, X355

RE, = -3, (-2), X35

RE; =-3, X3, 7

RE, = -3, -2, X3,5, 8

REs = -3, (-2),Xs, 5,8

REs = -3, X3,5, 7/8

RSC, = X, (dagvadgeb): template [X =-3, -2, -1, 0, 2]

RE; = X435

RE2:X4,7

RE; = X4,5,8

RE4 = X4,5, 7/8

Xolmeobiti  A.

S/Oind.| I s. X 41 s. X {H s. X {1 pl. X Il pl. I pl.
damadgebo | dagadgebod| adgebod dagvadgebod
d

Is. | cemmmm dagadgebodi| davadgebodi| ------- dagadgebodi| davadgebodi

Il's. damadgebod| ------ daadgebodi | dagvadgebodi | ------- daadgebodi

Il's. damadgebod| dagadgebodg daadgeboda | dagvadgeboda | dagadgeboda daadgeboda
a t

Ipl. | cmmmme- dagadgebodi| davadgebodi| ------- dagadgebodi| davadgebodit

Il pl. damadgebod| —-a---- daadgebodit | dagvadgebit | —-—---- daadgebodit
t

Il pl. | damadgebod| dagadgebodr] daadgebodne dagvadgebodn| dagadgeodng daadgebodnen
nen en n en n

232




S/0ind.| I's. II's. ll's. I pl. Il pl. Il pl.

Is. | cemmmm dagidgebodi | davudgebodif ------- dagidgebodit davudgebodi

Il's. damidgebodi| ------ daudgebodi | dagvidgebodi | ------- daudgebodi

l's. damidgebods dagidgeboda| daudgeboda | dagidgeboda | dagidgeboda] daudgeboda

Ipl. | cmmmmm- dagidgebodit davudgebodif ------- dagidgebodit davudgebodit

t

Il pl. damidgebodi| ------- daudgebodit| dagvidgebit | —-——--- daudgebodit
t

Il pl. | damidgebod | dagidgebodn| daudgebodng dagvidgebodne dagidgeodne| daudgebodnen
nen en n n n

RSC, = X; (damadgebod): template [X = -3, -2, -1, 0, 2,4 ]

REl = X15

RE, =Xy, 7

RE;=X15,8

RE4 = Xl, 7/8

RSC, = X, (dagadgebod): template [X =-3,-2, -1, 0, 2, 4 ]

RE; = X,5

RE, = Xz, 7

RE; = X2,5, 8

RE; = le 7/8

RSCs = X; (adgebod): template [X = -1,0,2, 4]

RE; =-3, -2, X35

REZ = -3, ('2)1 X35

RE3 = '3, Xg, 7

RE;=-3,-2,X55,8

REs = -3, (-2),X3, 5,8

REs = '3, Xg, 7/8

233




RSC, = X, (dagvadgebod): template [X =-3, -2, -1, 0, 2, 4]

RE; = X45

RE, = X4, 7

RE;=X,5, 8

RE4 = X4, 7/8

mq’opadis k’avshirebiti

A.
S/Oind.| I s. X 41 s. X {H s. X {1 pl. X I pl. i pl.
damadgebo | dagadgebod| adgebod dagvadgebod
d
Is. | —=m=m- dagadgebode davadgebode ------- dagadgebode davadgebode
t
Il's. damadgebod| ------ daadgebode | dagvadgebode | —------ daadgebode
e
l's. damadgebod| dagadgebode daadgebodes| dagvadgebodeg dagadgebode daadgebodes
es S t
Ipl. | cmmmmm- dagadgebode davadgebodg ------- dagadgebode davadgebodet
t t t
Il pl. damadgebod| —-a---- daadgebodet| dagvadgebet | —------ daadgebodet
et
Il pl. | damadgebod| dagadgebodr] daadgebodne dagvadgebodn| dagadgeodng daadgebodnen
nen en n en n
B.
S/0ind.| I's. Il's. ll's. I pl. Il pl. Il pl.
Is. | —=m=m- dagidgebode| davudgebod§ ------- dagidgebode| davudgebode
Il's. damidgebodq ------ daudgebode | dagvidgebode | —------ daudgebode
Il's. damidgebodq dagidgebode| daudgebodes dagvidgebodes| dagidgebode| daudgebodes
S S
Ipl. | —emmm—- dagidgebode| davudgebod§ ------- dagidgebode| davudgebodet
t
Il pl. damidgebodq ------- daudgebodet| dagvidgebet | —--o--- daudgebodet
t
Il pl. | damidgebod | dagidgebodn| daudgebodng dagvidgebodne dagidgeodne| daudgebodnen
nen en n n n
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RSC; = X, (damadgebod): template [X =-3,-2,-1,0, 2, 4 ]
RE; = X35

RE, =X, 5,7

RE; =X;,5,8

RE, =X, 7/8

RSC; = X, (dagadgebod): template [X =-3,-2,-1,0, 2,4 ]
RE; = X,5

RE, =X, 5,7

RE; =2X,5,8

RE, =X, 7/8

RSC; = X; (adgebod): template [X = -1, 0, 2, 4]
RE; =-3, -2, X35

RE, =-3, (-2), X35

RE; =-3, X3,5,7

RE; =-3,-2, X35, 8

REs =-3, (-2),X3, 5,8

REg = -3, X3, 7/8

RSC, = X, (dagvadgebod): template [X =-3, -2, -1, 0, 2, 4]
RE; = X45

RE, =X, 5,7

RE; =X, 5,8

RE, = X, 7/8

Il series
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c’qvet’ili

A.

s/oind.[1 s. X J1 s. x Jurs. x 1 pl. X Jupl I pl.
damadek/dg dagadek/dg | adek/dg dagvadek/dg

Is. | commmm dagadeki davadeki | —mmm-m- dagadekit | davadeki

Il's. damadeki | ———--- daadeki dagvadeki | —mee--- daadeki

l's. damadga dagadga daadga dagvadga dagadgat daadga

Ipl. | cmmmmem dagadekit | davadekit | —ooo--- dagadekit | davadekit

Il pl. damadekit | -caea-- daadekit dagvadekit | —o-e--- daadekit

llpl. | damadgnen | dagadgnen | daadgnen dagvadgnen | dagadgnen | daadgnen

B.

S/0ind.| I's. Il's. ll's. I pl. Il pl. Il pl.

Is. | commmm dagideki davadeki | —mmmmm- dagidekit davadeki

Il's. damideki | —o—--- daudeki dagvideki | cmme--- daudeki

l's. damidga dagidga daudga dagvidga dagidgat daudga

Ipl. | cmmmmem dagidekit davudekit | -coeaeo dagidekit davudekit

Il pl. damidekit | ccaeaee daudekit dagvidekit | ccce--- daudekit

lllpl. | damidgnen | dagidgnen | daudgnen dagvidgnen dagidgnen | daudgnen

This verb changes the root — dek/dg. So we can have changeable 0.

RSC; = X; (damadek/dg): template [X = (-3), -2, -1, 0]

REl = X15

RE, = Xy 7

RE; =X, 5, 8

RE4 = X]_, 7/8

RSC, = X, (dagadek/dg): template [X = (-3),-2, -1, 0]

RE; = X,5
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REZ = Xz, 7
RE;=X,5, 8
RE4 = le 7/8

RSC; = X3 (adgek/dg): template [X = -1, 0]
RE; =-3, -2, X355

RE, = -3, (-2), X35

RE; =-3, X3, 7

RE, = -3, -2, X3,5, 8

REs = -3, (-2),Xs, 5,8

REe = -3, X3 7/8

RSC, = X, (dagvadek/dg): template [X = (-3), -2, -1, 0]
RE; = X45

RE, = X4 7

RE; =X, 5,8

RE, = X, 7/8

Il k’avshirebiti

A.

s/oind.]1 s. X 1 s. X Jurs. X J1 pl. X Jiupl I pl.
damadg dagadg adg dagvadg

Is. | commmm dagadge davadge | —mme--- dagadget davadge

Il's. damadge | ------ daadge dagvadge | —-ee--- daadge

l's. damadges | dagadges daadges dagvadges dagadget daadges

Ipl. | cmmmme- dagadget davadget | —c-e--- dagadget davadget

Il pl. damadget | --e-a-- daadget dagvadget | —e-e--- daadget

llpl. | damadgnen | dagadgnen | daadgnen dagvadgnen | dagadgnen | daadgnen
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S/0ind.| I's. II's. ll's. I pl. Il pl. Il pl.

Is. | cemmmm dagidge davudge | —cme-e- dagidget davudge
Il's. damidge | —-m--- daudge dagvidge | —ccco--- daudge
l's. damidges dagidges daudges dagvidges dagidget daudges
Ipl. | cmmmmem dagidget davudget | -ceea-- dagidget davudget
Il pl. damidget | cceeae- daudget dagvidget | co-e--- daudget
llpl. | damidgnen | dagidgnen | daudgnen dagvidgnen dagidgnen | daudgnen

RSC; = X; (damadg): template [X = (-3), -2, -1, 0]

RE; = X35

REZ = X]_, 5, 7

RE; =X, 5,8

RE4 = X]_, 7/8

RSC, = X, (dagadg): template [X = (-3),-2, -1, 0 ]

RE; = X,5

REZ = le 5, 7

RE; =X, 5, 8

RE, = X,,7/8

RSC; = X3 (adg): template [X = -1,0]

RE; =-3, -2, X35
RE, = -3, (-2), X55
RE3 = -3, X3, 5, 7

RE, = -3, -2, X3 5, 8
REs =-3, (-2),X3, 5,8

RE¢ = -3, X3, 7/8

RSC, = X, (dagvadg): template [X = (-3), -2, -1, 0]
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REl = X45

RE2:X4, 5,7
RE; = X4,5,8
RE4:X4, 7/8
[11 series
| turmeobiti
A.
S/Oind.| I s. X 41 s. X H4H s. X 41 pl. X Hlpl I pl.
damdgomi | dagdgomi | dgomi dagvdgomi
Is. | —=mmmo dagdgomivar davdgomivar —------ dagdgomivar davdgomivar
t
Il's. damdgomixa ------ dadgomixar | dagvdgomilxan ------- dadgomixar
r
l's. damdgomia | dagdgomia | dasdgomia | dagvdgomia | dagdgomiat | dasdgomia
Ipl. | —emmm—- dagdgomivar davdgomivar ------- dagdgomivar davdgomivart
t t t
Il pl. damdgomixa ------- dadgomixart| dagvdgomixarf ------- dadgomixart
rt
ll pl. | damdgomian| dagdgomian| dasdgomian | dagvdgomian | dagdgomian | dasdgomian

RSC; = X; (damdgomi): template [X = (-3), -2, 0, 5]

RE; = X6
RE, =X, 7
RE; = X4 6, 8
RE, = X, 7/8

RSC, = X, (dagdgomi): template [X = (-3),-2,0, 5]

RE; = X,6
REZ = le 7
RE3 = X2,6, 8
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RE, = X,,7/8

RSC; = X3 (dgomi): template [X = 0, 5]

RE; =-3, -2, X356
RE, =-3, (-2), X56
RE;=-3, X3 7

RE, = -3, -2, X3,6, 8
REs = -3, (-2),X3, 6,8
RE = -3, X3 7/8

RSC, = X, (dagvadgomi): template [X = (-3), -2, 0, 5]

RE; = X,6

RE, =X, 7

RE;=X,6,8

RE, =X, 7/8

Il turmeobiti

A.

s/oind.[1 s. X 41 s. X Jurs. X I1 pl. X Jupl I pl.
damdgomod dagdgomod| dgomod dagvdgomod

Is. | comem- gdgomodi | vdgomodi | --eem-- gdgomodit | vdgomodi

Il's. mdgomodi | —-—--- dgomodi gvdgomodi | —emmm-- dgomodi

l's. mdgomoda | gdgomoda | dgomoda gvdgomoda | gdgomodat | dgomoda

Ipl. | cmmmmem gdgomodit | vdgomodit | ------- gdgomodit | vdgomodit

Il pl. mdgomodit | ------- dgomodit gvdgomodit | —eee--- dgomaodit

I pl. mdgomodne | gdgomodnen| dgomodnen | gvdgomodnen | gdgomodnen dgomodnen
n

RSC; = X; (damdgomod): template [X = (-3), -2, 0, 4]

REl = X15
RE, =X, 7
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RE; = X, 5, 8
RE4 = X]_, 7/8

RSC, = X, (dagdgomod): template [X =(-3_,-2, 0, 4]
RE; =X,5

RE, =X, 7

RE; =X,5,8

RE, =X, 7/8

RSC; = X3 (dgomod): template [X = 0, 4 ]
RE; =-3, -2, X355

RE, =-3, (-2), X35

RE; =-3, X3 7

RE,; =-3, -2, X3,5, 8

REs = -3, (-2),Xs, 5,8

REg = -3, X5 7/8

RSC, = X, (dagvadgomod): template [X = (-3), -2, 0, 4]
RE; = X435

RE, =X, 7

RE; = X, 5, 8

RE, = X, 7/8

111 k’avshirebiti

A.

s/oind.[1 s. X 41 s. X Jurs. X I1 pl. X Jupl I pl.
damdgomod dagdgomod| dgomod dagvdgomod

Is. | cemmmm gdgomode | vdgomode | --o---- gdgomodet | vdgomode

Il's. mdgomode | —----- dgomode gvdgomode | -eme--- dgomode

l's. mdgomodes | gdgomodes | dgomodes | gvdgomodes | gdgomodet | dgomodes
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Ipl. | cmmmmm- gdgomodit | vdgomodet | --m---- gdgomodet | vdgomodet

Il pl. mdgomodet | ------- dgomodet | gvdgomodet | —-—---- dgomodet

I pl. mdgomodne | gdgomodnen| dgomodnen | gvdgomodnen | gdgomodnen dgomodnen
n

RSC; = X; (damdgomod): template [X = (-3), -2, 0, 4]
RE; = X315

RE, =X, 5,7

RE; =X;,5,8

RE, =X, 7/8

RSC, = X, (dagdgomod): template [X = (-3),-2, 0, 4 ]
RE; = X,5

RE; =X, 5,7

RE; = X;5,8

RE, =X, 7/8

RSC; = X3 (dgomod): template [X = 0, 4 ]
RE; =-3, -2, X355

RE, =-3, (-2), X35

RE; =-3, X3 5, 7

RE, =-3,-2, X35, 8

REs = -3, (-2),Xs, 5,8

REe = -3, X3 7/8

RSC, = X, (dagvadgomod): template [X = (-3), -2, 0, 4]
RE; = X435

RE, = X4 5,7

RE; =X, 5,8

RE, = X, 7/8
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Poly-personal verbs:

Row/ conjugation

| conj. ( xat’av ) X

Il conj. (emalebi) X

Il conj. (shveli) X

IV conj. (udgas) X

ac’mq’o [X =-2,0,2] [X=-2-1,02] |[X=-20,2] [X=-2,-1,0,7]

[X=0,2] [X =-1,0,2] [X=0,2]

[X=-2-1,02]

[X=-2-1,0]
uts’q’vet’eli [X=-2,0,2,4] |[X=-2-1,0,2,4][X=-2,0,4 |-m

[X=0,2,4] [X=-1,0,2,4] |[[X=0,4]
ac’mg’os [X=-2,0,2,4] |[[X=-2-1,0,2,4][X=-2,0,4] |-
k’avshirebiti [X=0,2 4] [X=-1,0,2,4] |[X=0,4]
ma’opadi [X=-3,-2,0,2] |[X=-3-2-1,02]| [X=-2,-1,0,2] | [X=-3,-2,-1,0,2]

[X=-2,0,2] [X=-1,0,2] [X=-1,0,2] [X=-1,0,2]
kholmeobiti [X=-3,-20 2/ [X=-3, -2-1,0 [X=-2,-1,0,2,4[X=-3,-2,-1,0,2

4] 2, 4] ] 4]

[X=0,2,4] [X=-1,0,2,4] |[X=-1,0,2,4] |[X=-1,0,2,4]
mq’opadis [X=-3,-20 2/ [X=-3, -2-1,0 [X=-2,-1,0,2,4[X=-3,-2,-1,0,2
k’avshirebiti | 4] 2,4] ] 4]

[X=0,2,4] [X=-1,0,2,4] |[X=-1,0,2,4] |[X=-1,0,2,4]
c’q’vet’ili [X=(-3),-2,0, 2] [X=(-3),-2,-1,0] [X=-2,-1,0] [X=(-3),-2,-1,0]

[X=0,2] [X=-1,0] [X=-1,0] [X=-1,0]

Il k’avshirebiti | [X= (-3),-2, 0, 2| [X =(-3), -2,-1, 0] [X=-2,-1,0,5] | [X=(-3),-2,-1,0]
°] °] [X=-1,0,5] [X=-1,0]

[X=0,2,5] [X=-1,0,5]

I turmGObItI [X = ('3)! '2!'1! O] [X = ('3)' '21 01 2 [X = '1! 0! 5! 6/7] [X = ('3)! '2! O! 5]

[X=-1,0] °] [X=0,5]

[X=0,25]
Il turmeobiti [X=(3),-2,-1,0] [X=(-3),-2,0,2[ [X=-1,0,6/7] |[X=(3),-2,0,4]

[X=-1,0] g [X=10,4]

[X=0,24]
Il k’avshirebiti| [X = (-3), -2,-1, 0| [X =(-3),-2,0, 2| [X=-1,0,5] [X=(3),-2,0,4]
> 4 [X=10,4]

[X=-1,0,5] [X=10,24]

Table 1. Polypers.
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Mono personal verbs

Row/ conjugation | Il conj. Il conj. (vimalebi) X | lll conj. (vexovrob) X IV conj. (dgas) X
ac’mq’o [X=-1,0,2] [X=0,2] [X=0,6/7]
uts’q’vet’eli [X=-1,0,2,4] |[X=0,2,4] |-
ac’mq’os [X=-1,0,2,4] |[X=0,2,4] |-
k*avshirebiti

mq’opadi [X=-1,0,2] [X=-1,0,2] [X=0,2]
kholmeobiti [X=-1,0,2,4] |[X=-1,0,2,4] |[X=0,24]
mq’opadis [X=-1,0,2,4] [X=-1,0,2,4] [X=0,24]
k*avshirebiti

c’g’vet’ili [X=-1,0] [X=-1,0] [X=0]

Il k’avshirebiti [X=-1,0,5] [X=-1,0,5] [X=0"]

| turmeobiti [X=-1,0R7)] |[X=-1,0,7] [X=0"]

Il turmeobiti [X=-1,0(R)] |[X=-1,0,7] [X=0,6]
[11 k’avshirebiti [X=-1,0R7)] |[X=-1,0,3] [X=0"6]

Table 2. monopersonal

Ex. Find out the verbal PFM models in the following sentences:

es sakme
this  deal/job.

(1) me ga-v-a-k’et-e
I PREV- SBJ1SG-VER/N-do-RM

I did/made this deal.
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(2a) chit-i a-pren-s tavis bart’q’-eb-s.
Bird-NOM  VER/N-fly-SBJ3SG its(own) nestlings-PL-DAT

The bird lets/makes its nestlings fly.

(2 b) chit-i ga-a-pren-s tavis bart’q’-eb-s budidan.
Bird-NOM  PV-VER/N-fly-SBJ3SG its(own) nestlings-PL-DAT nest-FROM

The bird will let/make its nestlings fly away form the nest.
(2 ¢) chit-i Se-a-pren-s tavis bart’q’-eb-s saxl-shi.
Bird-NOM  PV-VER/N-fly-SBJ3SG its(own) nestlings-PL-DAT  nouse-IN

The bird will let/make its nestlings fly inside the house.

PFM conjugation tables

PFM Summary for Georgian verbs

Poly-personal verbs:

Row/ conjugation | | conj. (xat’av)X | Il conj. (emalebi) X | lll conj. (shveli) X | IV conj. (udgas) X
ac’mg’o [X=-2,02] [X=-2-1,0,2] [X=-2,0,2] [X=-2,-1,0,7]
[X=0,2] [X=-1,0, 2] [X=0,2]
[X=-2-1,02]
[X=-2-1,0]
uts’g’vet’eli [X=-2,0,2,4] |[X=-2-1,0,24] [X=-2,0,4 |-

[X=0,24] [X=-1,0,2,4] |[X=0,4]

ac’mqg’os [X=-2,0,2,4] |[X=-2-1,0,2,4][X=-2,0,4 |-
k’avshirebiti [X=0,2 4] [X=-1024] |[X=0,4]

mq’opadi [X=-3,-2,0,2] |[X=-3-2-1,02]| [X=-2-1,0,2] | [X=-3,-2,-1,0, 2]
[X=-2,0,2] [X=-1,0,2] [X=-1,0,2] [X=-1,0,2]

khOlmGOblti [X = -31 -2) O! 2 [X = -3! -27-1y O [X = -21 -17 O) 2y4 [X = -31 -27 -17 O) 2
4] 2, 4] ] 4]
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[X=0,2, 4] [X=-1,0,2,4 |[X=-1,0,2,4] |[X=-1,0,2,4]
mq’opadis [X=-3 -2,0 2[[X=-3, -2-1,0/[X=-2,-1,0,2,4[X=-3,-2,-1,0, 2
k’avshirebiti | 4] 2,4] ] 4]
[X=0,2, 4] [X=-1,0,24] |[X=-1,0,24] |[X=-10,2 4]
C’q’Vet,iIi [X = ('3)!'2! O! 2] [X = ('3)! '2!'1! 0] [X = '2! 'l! O] [X = ('3)! '2! '1! 0]
[X =0, 2] [X=-1,0] [X=-1,0] [X=-1,0]
Il k’avshirebiti | [X= (-3),-2,0, 2| [X =(-3), -2,-1, 0] [X=-2,-1,0,5] | [X=(-3),-2,-1,0]
°] °] [X=-1,0,5] |[X=-10]
[X=0,2,5] [X=-1,0,5]
I turmGObItI [X = ('3)! '2!'1! O] [X = ('3)' '21 01 2 [X = '1! 0! 5! 6/7] [X = ('3)! '2! O! 5]
[X=-1,0] °] [X=0,5]
[X=0,25]
“ turm60bltl [X = ('3)! '2!'1! O] [X = ('3)' '21 01 2 [X = '1! 0! 6/7] [X = ('3)! '2! O! 4]
[X=-1,0] g [X=10,4]
[X=024]
Il k*avshirebiti| [X = (-3), -2,-1, 0] [X = (-3), -2, 0, 2| [X=-1,0,5] [X=(-3),-2,0,4]
> ‘] [X=0,4]
[X=-1,0,5] | [X=0,2 4]

Table 1. Polypers.

Mono personal verbs

Row/ conjugation | Il conj. Il conj. (vimalebi) X | lll conj. (vexovrob) X IV conj. (dgas) X
ac’mg’o [X=-1,0,2] [X=0,2] [X=0,6/7]
uts’q’vet’eli [X=-1,0,2,4 |[X=0,24] |-
ac’mqg’os [X=-1,0,2,4] |[[X=0,2,4 |-
k’avshirebiti

mq’opadi [X=-1,0,2] [X=-1,0,2] [X=0,2]
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kholmeobiti [X=-1,0,2,4] |[X=-1,0,2,4] |[X=0,24]
mq’opadis [X=-1,0,2,4] |[X=-1,0,24] |[X=024]
k’avshirebiti

c’q’vetili [X=-1,0] [X=-1,0] [X=0]

Il kavshirebiti [X=-1,0,5] [X=-1,0,5] [X=0"]

| turmeobiti [X=-1,0(R")] |[X=-1,0,7] [X=0"]

Il turmeobiti [X=-1,0R")] |[X=-1,0,7] [X=0"6]
I11 k’avshirebiti [X=-1,0R")] |[X=-1,0,5] [X=0,6]

Table 2. monopersonal
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PFM conjugation tables

Row/ conjugation

I conj. ( xat’av ) X

RSC

ac’mg’o

[X=-2,0,2]
[X=0,2]
[X=-2-1,02]
[X =-2-1,0]

RSC; = X; (mkhat’av): template [X = -2,0,2]
RE; =X,

RE, =X, 7

RE; =X, 8

RE, =X, 7/8

RSC, = X, (gkhat’av): template [X = -2,0,2]
RE; = X,

RE, =X, 7

RE; =X, 8

RE, =X, 7/8

RSC; = X; (khat’av): template [X = 0,2]
RE; =-2, X;

RE, = (-2), X3

RE; = X;3,7

RE,=-2,X;8

REs = (-2),X; 8

REs = X5,7/8

RSC, = X, (gvkhat’av): template [X =-2,0,2]
RE; =X,

RE, = X, 7

RE; =X, 8

RE, =X, 7/8

uts’q’vet’eli

[X=-2,0,2,4]
[X=0,2 4]

RSC,; = X; (mkhat’avd): template [X = -2, 0, 2
4]

RE; = X;5

RE, = X, 7

RE; =X;5,8

RE, = X,,7/8

RSC, = X, (gkhat’avd): template [X = -2, 0, 2
4]

RE; = X,5

RE, =X, 7

RE3 = le 5/8

RE, = X, 7/8

RSC; = X; (khat’avd): template [X =0, 2, 4]
RE; =-2, X55

RE; = (-2), X35

RE; = X3, 7

RE,=-2,X;5,8

REs = (-2),X3,5,7/8

REs = X3, 7/8

RSC, = X, (gvkhat’avd): template [X = -2, 0, 2
4]

RE; = X45

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8

ac’mq’os k’avshirebiti

[X=-2,0,2 4]
[X=0,2 4]

RSC,; = X; (mkhat’avd): template [X = -2, 0, 2
4]
RE; = X;5
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RE, = X,,5,7
RE; =X, 5,8
RE, = X, 7/8

RSC, = X, (gkhat’avd): template [X = -2, 0, 2
4]

RE; = X,5

RE, =X, 5,7

RE;=X,5,8

RE, =X, 7/8

RSC; = X3 (khat’avd): template [X =0, 2, 4]
RE; = -2, X55

RE; = (-2), X55

RE; = X3, 7

RE,=-2,X,5,8

REs = (-2),X;,5,7/8

REg = X5, 7/8

RSC, = X, (gvkhat’avd): template [X = -2, 0, 2
4]

RE; = X45

RE, =X, 5,7

RE; = X,5,8

RE, = X, 7/8

mq’opadi

[X=-3,-2,0 2]
[X=-2,0,2]

RSC, = X; (damkhat’av): template [X = -3, -2
0, 2]

RE; = X,

RE, = X, 7

RE; =X, 8

RE, = X,,7/8

RSC, = X, (dagkhat’av): template [X =-3, -2
0,2]

RE, =X,

RE, = X,,7

RE; =X, 8

RE, = X, 7/8

RSC; = X; (khat’av): template [X = 0, 2]
RE; =-3, -2, X3

RE, = -3, (-2), X3

RE; =-3, X3 7

RE,;=-3,-2,X; 8

REs = -3, (-2),X3,8

REg = -3, X3 7/8

RSC, = X, (dagvakhat’av): template [X = -3, -2
0, 2]

RE; =X,

RE, = X, 7

RE; =X, 8

RE, = X, 7/8

kholmeobiti

[X=-3,-2,0,2,
[X=0,2,4]

4]

RSC, = X, (damkhat’avd): template [X = -3, -2
0,2,4]

RE; = X;5

RE; = X,,7

RE; = X,;,5, 8

RE, = X,,7/8

RSC, = X, (dagkhat’avd): template [X = -3, -2
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0,2 4]

RE; = X,5
RE, =X, 7
RE; = X,,5/8
RE, = X,,7/8

RSC; = X; (khat’avd): template [X =0, 2, 4]
RE;, =-3, -2, X35

RE, =-3, (-2), X35

RE;=-3, X5 7

RE,=-3,-2,X35,8

RE;s = -3, (-2),X5,5,7/8

REg = -3, X5 7/8

RSC, = X, (dagvkhat’avd): template [X = -3, -2
0,2, 4]

RE; = X45

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8

mq’opadis k’avshirebiti

[X=-3,-2,0,2,4]
[X=0,2,4]

RSC,; = X, (damkhat’avd): template [X = -3, -2
0,2,4]

RE; = X;5

RE, = X, 5,7

RE;=X.5,8

RE, =X, 7/8

RSC, = X, (dagkhat’avd): template [X = -3,-2
0,2,4]

RE; = X55

RE, =X, 5,7

RE;=X,5,8

RE, =X, 7/8

RSC; = X; (khat’avd): template [X =0, 2, 4]
RE; =-3,-2, X35

RE, = -3, (-2), X35

RE;=-3, X3 7

RE,=-3,-2, X35, 8

REs = -3, (-2),X3,5,7/8

REg = -3, X5 7/8

RSC, = X, (dagvkhat’avd): template [X = -3,-2
0,2,4]

RE; = X,5

RE, =X, 5,7

RE; = X,,5,8

RE, = X, 7/8

c’q’vet’ili

[X= (-3),-2, 0, 2]
[X =0, 2]

RSC, = X; (da)mkhat’: template [X = (-3), -2, 0
2]

RE; = X;5

RE, = X, 7

RE; =X;5,8

RE, = X,,7/8

RSC, = X, (da)gkhat’: template [X = (-3),-2, 0
2]

RE; = X,5

RE, =X, 7

RE; =X, 5,8

RE, = X, 7/8
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RSC; = X3 khat’: template [X =0, 2]
RE; = (-3), -2, X355

RE, = (-3), (-2), X35

RE; = (-3), X5,7

RE, = (-3), -2, X5 5,8

RE; = (-3), (-2),X; 5,8

REs = (-3), X5,7/8

RSC, = X, (da)gvkhat’: template [X = (-3),-2
0,2]

RE; = X,5

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8

Il k’avshirebiti

[X= (-3),-2, 0, 2, 5]
[X= 0,2, 5]

RSC, = X; (da)mkhato’: template [X = (-3), -2
0,2,5]

RE; = X,

RE, = X,,7

RE; =X, 8

RE, = X,,7/8

RSC, = X, (da)gkhato’: template [X = (-3),-2
0,2,5]

RE; = X,

RE, =X, 7

RE; = X,8

RE, =X, 7/8

RSC; = X; (da)khato’: template [X =0, 2, 5]
RE; = (-3), -2, X3

RE; = (-3), (-2), X3

RE; = (-3), X5, 7

RE,=(-3),-2, X3 8

REs = (-3), (-2),X;, 8

REg = (-3), X5,7/8

RSC, = X, (da)gvkhat’o: template [X = (-3),-2
0,2,5]

RE; =X,

RE, = X, 7

RE; =X, 8

RE, =X, 7/8

| turmeobiti

[X = (-3), -2,-1, 0]
[X=-1,0]

RSC; = X; (da)mikhat’: template [X = (-3), -2,
1,0]

RE; = ,X,5,6

RE, =X;,2,7

RE; = X;,5,6,8

RE,=X;2,8

RSC, = X, (da)gikhat’: template [X = (-3),-2,
1,0]

RE, = X,5,6

RE, =X,2,7

RE; = X,5,6,8

RE, = X,,2,7/8

RSC; = X; ukhat’: template [X =-1, 0]
RE; = (-3), -2, -1, X35, 6

RE, = (-3), (-2), -1, X35, 6

RE; =(-3),-1,X;2,7
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RE, = (:3), -2, -1, X35, 6, 8
RES = (_3)! (_2)1 _11 X351 61 8
REq = (-3), -1, X5.2, 7

RSC, = X, (da)gvikhat’: template [X = (-3),-2
-1, 0]

RE; = X;5,6

RE, =X, 2,7

RE;= X,5,6,8

RE, = X,,2,7/8

Il turmeobiti

[X = (-3), -2,-1, 0]
[X=-1,0]

RSC, = X, (da)mekhat’: template [X = (-3), -2,
1,0]

RE; = ,X;5

RE, = X, 7

RE; =X;5,8

RE, = X,,7

RSC, = X, (da)ekhat’: template [X = (-3),-2, -1
0]

RE; = X,5

RE, =X, 7

RE;=X,5,8

RE, =X, 7

RSC; = X; ekhat’; template [X =-1,0]
RE; = (-3), -2, -1, X35

RE, = (-3), (-2), -1, X35

RE; = (-3), -1, X3 7

RE,=(-3),-2,-1, X55 8

REs = (-3), (-2), -1, X35, 8

REg = (-3), -1, X3 7

RSC, = X, (da)gvekhat’: template [X = (-3),-2
-1,0]

RE; = X,5

RE, =X, 7

RE; = X, 5,8

RE, = X, 7

111 k’avshirebiti

[X=(-3),-2-1,0,5]
[X=-1,0,5]

RSC, = X, (da)mekhato’: template [X = (-3),
21,0,5]

RE, = X,

RE, = X, 7

RE, = X, 8

RE, = X, 7

RSC, = X, (da)ekhat’o: template [X = (-3),-2,
1,0,5]

RE; = X,

RE, =X, 7

RE; =X, 8

RE, =X, 7

RSC; = X; ekhat’o: template [X =-1,0, 5]
RE; = (-3), -2, -1, X3

RE, = (-3), (-2), -1, X3

RE; = (-3), -1, X3, 7

RE;=(-3),-2,-1, X5 8

REs = (-3), (-2),-1, X5 8

REg = (-3), -1, X3, 7

RSC, = X, (da)gvekhat’o: template [X = (-3),
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2,-1,0,5]
RE; = X,
RE, =X, 7
RE; = X, 8
RE, = X, 7

Row/ conjugation

Il conj. (emalebi) X

RSC

ac’mqg’o

[X=-2,-1,0,2]
[X =-1,0,2]

RSC,; = X; (memaleb): template [X =
2,-1,0,2]

RE; = X;5

RE, = X, 7

RE; =X;5,8

RE, = X;,5,7/8

RSC, = X, (gemaleb): template [X =
2,-1,0,2]

RE; = X,5

RE, = X,,7

RE; = X,5,8

RE, = X,,5,7/8

RSC; = X; (emaleb): template [X = -1
0, 2]

RE; =-2, X;55

RE, = (-2), X535

RE; = X3, 7

RE,=-2,X;5,8

RE;s = (-2),X3,5,7/8

REs = X35, 7/8

RSC, = X, (gvemaleb): template [X 3
-2,-1,0,2]
RE; = X,5
RE, = X, 7
RE; = X, 5,8
RE, = X, 5,7/8

uts’q’vet’eli

RSC; = X; (memalebod): template [X
=-2,-1,0, 2, 4]
RE; = X;5
RE, =X, 7
RE;=X,5,8
RE, =X, 7/8

RSC, = X, (gemalebod): template [X
=-2,-1,0,2,4]

RE; = X,5

RE, =X, 7

RE;=X,5,8

RE, =X, 7/8

RSC; = X; (emalebod): template [X 3
-1,0,2,4]

RE; =-2, X535

RE, = (-2), X55
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RE; = X 7
RE,=-2, X, 5, 8
REs = (-2),X3 5,7/8
REg = X 7/8

RSC, = X, (gvemalebod): template [X
=-2,-1,0,2,4]

RE; = X,;5

RE, = X, 7

RE; =X, 5,8

RE, = X, 7/8

ac’mq’os k’avshirebiti

RSC; = X; (memalebod): template [X
=-2,-1,0, 2, 4]

RE; = X;5

RE, =X, 7

RE;=X,5,8

RE, =X, 7/8

RSC, = X, (gemalebod): template [X
=-2,-1,0,2,4]

RE, = X,5

RE, = X, 7

RE; = X,5,8

RE, = X, 7/8

RSC; = X; (emalebod): template [X 5
-1,0,2,4]

RE; =-2, X35

RE, = (-2), X35

RE; = X3 7

RE,=-2,X;5,8

RE; = (-2),X3,5,7/8

RE¢ = X5, 7/8

RSC, = X, (gvemalebod): template [X
=-2,-1,0,2,4]

RE, = X,5

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8

mq’opadi

[X=-3-21,0,.2]
[X=-1,0,2]

RSC; = X; (damemaleb): template [X
=-3-2,-1,0, 2]

RE; = X;5

RE, = X, 7

RE; =X;5,8

RE, = X;,5,7/8

RSC, = X, (dagemaleb): template [X
=-3-2,-1,0,2]

RE; = X,5

RE, = X,,7

RE; = X,5,8

RE, = X,,5,7/8

RSC; = X; (emaleb): template [X = -1
0, 2]

RE; =-3-2, X;55

RE, =-3(-2), X535

RE; =-3 X357

RE,=-3-2,X;5,8

RE; =-3 (-2),X3 5, 8
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REg = -3 X35, 7/8

RSC, = X, (dagvemaleb): template [X
=-3-2,-1,0,2]

RE, = X,5

RE, = X, 7

RE; =X, 5,8

RE, = X,,5,7/8

kholmeobiti

[X=-3, -2,-1,0, 2, 4]
[X=-1,0,2,4]

RSC; = X; (damemalebod): templatg
[X=-3, -2,-1,0, 2, 4]

RE; = X;5

RE, = X, 7

RE; =X;5,8

RE, = X,,7/8

RSC, = X, (dagemalebod): templatg
[X=-3,-2,-1,0, 2,4]

RE; = X,5

RE, = X,,7

RE; = X,5,8

RE, = X, 7/8

RSC; = X; (emalebod): template [X 3
-1,0, 2, 4]

RE; = -3,-2, X535

RE, = -3, (-2), X55

RE; = -3, X3, 7

RE,= -3,-2,X;5, 8

REs = -3, (-2),X35,8

REs = -3, X3,7/8

RSC, = X, (dagvemalebod): templatg
[X=-3,-2,-1,0, 2, 4]

RE; = X,5

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8

mq’opadis k’avshirebiti

[X=-3, 2,-1,0, 2, 4]
[X=-1,0,2, 4]

RSC; = X; (damemalebod): templatg
[X=-3,-2,-1,0, 2, 4]

RE; = X;5

RE, = X7

RE;=X,5,8

RE, =X, 7/8

RSC, = X, (dagemalebod): templatg
[X=-3,-2,-1,0,2,4]

RE; = X,5

RE, =X, 7

RE;=X,5,8

RE, =X, 7/8

RSC; = X; (emalebod): template [X 5
-1,0,2,4]

RE, =-3, -2, X35

RE, =-3, (-2), X35

RE;=-3, X3 7

RE,=-3,-2,X;5,8

REs = -3, (-2),X3 5, 8

RE¢ = -3, X5 7/8

RSC, = X, (dagvemalebod): templatg
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[X=-3-2-102 4]
RE; = X,5

RE, = X, 7

RE; =X, 5,8

RE, = X, 7/8

c’q’vet’ili

[X = (-3), -2,-1, 0]
[X=-1,0]

RSC; = X; (damemal): template [X 5
(-3), -2,-1, 0]

RE; = X;5

RE, = X7

RE; = X;,5,8

RE,=X,,7/8

RSC, = X, (dagemal): template [X 3
(-3),-2,-1,0]

RE; = X,5

RE, = X, 7

RE;=X,5,8

RE, =X, 7/8

RSC; = X; (emal): template [X = -1, (
]
RE; = (-3), -2, X35
RE; = (-3), (-2), X35
RE; = (-3), X5,7

RE, = (-3), -2, X535, 8
RE; = (-3), (-2),X3 5,8
REs = (-3), X5,7/8

RSC, = X, (dagvemal): template [X =
(-3),-2,-1,0]

RE; = X,5

RE; = X, 7

RE; =X, 5,8

RE, = X, 7/8

Il k’avshirebiti

[X=(-3),-2,-1, 0, 5]
[X=-1,0,5]

RSC, = X; (damemalo): template [X =
(-3),-2,-1, 0, 5]

RE; = X,

RE, = X, 7

RE; =X, 8

RE, = X,,7/8

RSC, = X, (dagemalo): template [X =
(-3),-2,-1,0,5]

RE; = X,

RE, = X, 7

RE; = X, 8

RE, = X, 7/8

RSC; = X; (emalo): template [X = -1
0,5]

RE; = (-3), -2, X3

RE; = (-3), (-2), X3

RE; = (-3), X5,7

RE, = (-3), -2, X5 8

REs = (-3), (-2), X5,8

REg = (-3), X5,7/8

RSC, = X, (dagvemalo): template [X
=(-3),-2,-1,0,5]

RE; = X,

RE, = X, 7
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RE;= X, 8
RE, = X, 7/8

| turmeobiti

[X=(-3), -2, 0, 2, 5]
[X=0,25]

RSC,; = X; (da)mmalvi: template [X 3
(-3),-2,0,2, 5]

RE, = X,6

RE, = X, 7

RE; =X, 6,8

RE, = X,,7/8

RSC, = X, (da)gmalvi: template [X 3
(-3),-2,0,2,5]

RE; = X,6

RE, = X, 7

RE; = X, 6,8

RE, = X, 7/8

RSC; = X3 malvi: template [X = 0, 2
5]

RE; =(-3), -2, X56

RE; = (-3), (-2), X3 6

RE; = (-3), X5,7

RE, = (-3), -2, X; 6,8

RE; = (-3), (-2),X3 6, 8

REs = (-3), X5,7/8

RSC, = X, (da)gvmalvi: template [X 3
(-3),-2,0,2,5]

RE; = X,6

RE, = X, 7

RE; =X, 6,8

RE, = X, 7/8

Il turmeobiti

[X=(-3),-2,0,2,4]
[X=0,24]

RSC; = X, (da)mmalvod: template [X
=(-3),-2,0, 2, 4]

RE; = X;5

RE,= X, 7

RE; =X;5,8

RE, = X,,7/8

RSC, = X, (da)gmalvod: template [X
=(-3),-2,0,2,4]

RE; = X,5

RE, =X, 7

RE; =X, 5,8

RE, =X, 7/8

RSC; = X; malvod: template [X = 0
2,41]

RE; = (-3), -2, X35

RE; = (-3), (-2), X35

RE; = (-3), X5, 7

RE, =(-3), -2, X35, 8

REs = (-3), (-2),X5,5, 8

REg = (-3), X5,7/8

RSC, = X, (da)gvmalvod: template [X
=(-3),-2,0,2,4]

RE; = X;5

RE, = X, 7

RE;=X,5,8

RE, = X, 7/8

111 k’avshirebiti

[X=(-3),-2,0, 2, 4]

RSC,; = X; (da)mmalvod: template [X
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[X=0,24]

=(-3),-2, 0,2, 4]
RE; = X,5
RE,= X, 5,7
RE; =X, 5,8
RE, = X, 7/8

RSC, = X, (da)gmalvod: template [X
=(-3),-2,0,4]

RE; = X,;5

RE, =X, 5,7

RE; =X, 5,8

RE, =X, 7/8

RSC; = X; malvod: template [X = 0
2,41]

RE; = (-3), -2, X35

RE; = (-3), (-2), X35

RE; = (-3), X3,5,7

RE, =(-3), -2, X35, 8

REs = (-3), (-2), X35, 8

REg = (-3), X5,7/8

RSC, = X, (da)gvmalvod: template [X
=(-3),-2,0,2,4]

RE; = X,;5

RE, = X, 5,7

RE;=X,5,8

RE, = X, 7/8

Row/ conjugation

Il conj. (shveli) X

RSC

ac’mqg’o

[X=-2,0,2]
[X=0,2]

RSC; = X; (mshveli): template [X =
2,0,2]

RE,; = X;

RE, =X, 7

RE; = X, 8

RE, =X,,7/8

RSC, = X, (gshveli): template [X = -2
0, 2]

RE; = X,

RE, = X, 7

RE; = X, 8

RE, = X, 7/8

RSC; = X; (shvevli): template [X = 0
2]

RE; = -2, X;

RE, = (-2), X3

RE; = X;3,7

RE,=-2,X;8

RE;s = (-2),X; 8

REg = X5,7/8

RSC, = X, (gvshvevli): template [X 3
-2,0,2]

RE; = X,

RE, = X, 7

RE; = X, 8
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RE, = X, /8

uts’q’vet’eli

[X=-2,0,4]
[X = 0,4]

RSC; = X; (mshvelod): template [X 5
-2,0,4]

RE; = X;5

RE, =X, 7

RE; = X,,5, 8

RE, =X,,7/8

RSC, = X, (gshvvelod): template [X 3
-2,0,4]

RE; = X,5

RE, = X,,7

RE; = X,5,8

RE, = X, 7/8

RSC; = X; (shvevlod): template [X 5
0, 4]

RE; =-2, X;55

RE, = (-2), X535

RE; = X3, 7

RE,=-2,X;5,8

RE;s = (-2),X3,5,7/8

REs = X3, 7/8

RSC, = X, (gvshvelod): template [X 3
-2,0,4]

RE; = X,5

RE, = X, 7

RE; = X, 5,8

RE, = X, 7/8

ac’mq’os k’avshirebiti

[X=-2,0,4]
[X=0,4]

RSC,; = X; (mshvelod): template [X 3
-2,0, 4]

RE; = X;5

RE, =X, 5,7

RE;=X,5,8

RE, =X, 7/8

RSC, = X, (gshvvelod): template [X 5
-2,0,4]

RE; = X,5

RE, = X,5,7

RE;=X,5,8

RE, =X, 7/8

RSC; = X; (shvevlod): template [X 5
0, 4]

RE; =-2, X535

RE; = (-2), X55

RE; = X3 5,7

RE,=-2,X;5,8

REs = (-2),X3,5, 8

REs = X3,7/8

RSC, = X, (gvshvelod): template [X =
-2,0,4]

RE; = X,5

RE; = X, 7

RE; =X, 5,8

RE, = X, 7/8

mq’opadi

[X=-2 -1,0,2]
[X =-1,0,2]

RSC; = X; (mishveli): template [X =
2,-1,0,2]
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RE, = X,
RE, = X, 7
RE; = X, 8
RE, = X, 7/8

RSC, = X, (gishveli): template [X =
2,-1,0,2]

RE; = X,

RE, =X, 7

RE; =X, 8

RE, =X, 7/8

RSC; = X3 (ushvevli): template [X =
1,0,2]

RE; =-2, X3

RE; = (-2), X3

RE; = X3, 7

RE,=-2,X;8

RE;s = (-2),X3,8

REs = X3, 7/8

RSC, = X, (gvishvevli): template [X =
-2,-1,0,2]

RE; = X,

RE; = X, 7

RE; =X, 8

RE, = X, /8

kholmeobiti

[X=-2-1,0,2 4]
[X=-1,0,2 4]

RSC; = X; (mishvelid): template [X 3
-2,-1,0,2,4]

RE; = X;5

RE, =X, 7

RE;=X,5,8

RE, =X, 7/8

RSC, = X, (gishvelid): template [X =
2,-1,0, 2, 4]

RE, = X,5

RE, = X, 7

RE; = X,,5,8

RE, = X,,7/8

RSC; = X; (ushvevlid): template [X 3
-1,0,2,4]

RE; =-2, X;5

RE, = (-2), X355

RE; = X;3,7

RE,=-2,X;5,8

REs = (-2),X;, 5,8

REs = X5,7/8

RSC, = X, (gvishvevlid): template [X
=-2,-1,0,2,4]

RE, = X,5

RE, = X, 7

RE; =X, 5,8

RE, = X, /8

mq’opadis k’avshirebiti

[X=-2-1,0,2 4]
[X=-1,0,2 4]

RSC; = X; (mishvelid): template [X 3
-2,-1,0,2,4]

RE; = X;5

RE, =X;5,7

RE; =X, 5,8
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RE, = X, 7/8

RSC, = X, (gishvelid): template [X =
2,-1,0, 2, 4]

RE, = X,5

RE, = X,,5,7

RE; = X,,5,8

RE, = X,,7/8

RSC; = X; (ushvevlid): template [X 3
-1,0,2,4]

RE; =-2, X;55

RE, = (-2), X355

RE; = X35,7

RE,=-2,X;5,8

RE; = (-2),X;, 5,8

REs = X5,7/8

RSC, = X, (gvishvevlid): template [X
=-2,-1,0,2,4]

RE, = X,5

RE, = X, 5,7

RE; =X, 5,8

RE, = X, /8

c’q’vet’ili

[X=-2 -1,0]
[X=-1,0]

RSC; = X; (mishvel): template [X =
2,-1,0]

RE; = X;5

RE, =X, 7

RE; =X,,5, 8

RE, =X,,7/8

RSC, = X, (gishvel): template [X = -2
-1,0]

RE; = X,5

RE, =X, 7

RE; = X,5,8

RE, = X, 7/8

RSC; = X3 (ushvevl): template [X =
1,0]

RE; =-2, X;55

RE, = (-2), X535

RE;=X3 7

RE,=-2,X;5,8

RE;s = (-2),X3, 5,8

REs = X3, 7/8

RSC, = X, (gvishvevl): template [X 3
-2,-1,0]

RE; = X,5

RE, =X, 7

RE; =X, 5,8

RE, = X, 7/8

Il k’avshirebiti

[X=-2-1,0,5]
[X=-1,0,5]

RSC,; = X; (mishvelo): template [X =
2,-1,0,5]

RE; =X,

RE, =X, 7

RE; =X, 8

RE, =X, 7/8

RSC, = X, (gishvelo): template [X =
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2,-1,0,5]
RE; = X,5
RE, =X, 7
RE;=X,5,8
RE, = X, 7/8

RSC; = X; (ushvevlo): template [X =
1,0,5]

RE; =-2, X3

RE; = (-2), X3

RE;=X3 7

RE,=-2,X;8

REs = (-2),X3 8

REs = X3, 7/8

RSC, = X, (gvishvevlo): template [X 3
-2,-1,0,5]

RE; = X,

RE, =X, 7

RE; =X, 8

RE, = X, 7/8

| turmeobiti

[X=-1,0,5,6/7]

RSC = X (u/i-shvevlia): template [X 3
-1,0,5,6/7]

RE; =-2, X

RE, =-2, X

RE;=X 7

RE,=-2, X

REs =-2, X

RE;=X 8

Il turmeobiti

[X=-1,0,6/7]

RSC = X (eshvevla): template [X = -1
0, 6/7]

RE; =-2, X

RE, =-2, X

RE; =X

RE,=-2, X

REs=-2, X, 8

RE;=X 8

111 k’avshirebiti

[X=-1,0,5]

RSC = X (eshvevlo): template [X = -1
0,5]

RE, =-2,X,7

RE,=-2,X,7

RE;=X,7

RE,=-2, X, 7

REs=-2, X, 8

RE;=X 8

Row/ conjugation

IV conj. (udgas) X

RSC

ac’mqg’o

[X=-2,-1,0,7]

RSC,; = X; (mi/adga): template [X =
2,-1,0,7]

RE; = X,6

RE, =X, 7

RE; =X, 6,8

RE, = X,,7/8

RSC, = X, (gadga): template [X = -2
-1,07]

RE; = X,6

RE, =X, 7
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RE; = X,,6, 8
RE, = X,,7/8

RSC; = X; (a/udga): template [X = -1
0,7]

RE; =-2, X;6

RE; = (-2), X56

RE;=X3 7

RE,=-2,X;6,8

RE;s = (-2),X3, 6,8

REs = X3,7/8

RSC, = X, (gvi/adga): template [X =
2,-1,0]

RE; = X,6

RE; =X, 7

RE; = X,6,8

RE, = X, 7/8

uts’q’vet’eli

ac’mq’os k’avshirebiti

mq’opadi

RSC,; = X, (damadgeb): template [X 3
-3,-2,-1,0, 2]

RE; = X;5

RE, =X, 7

RE; =X;5,8

RE, = X;,5,7/8

RSC, = X, (dagadgeb): template [X 3
-3,-2,-1,0, 2]

RE; = X,5

RE, =X, 7

RE; = X,5,8

RE, = X,,5,7/8

RSC; = X; (adgeb): template [X = -1
0, 2]

RE; =-3,-2, X35

RE; = -3, (-2), X35

RE;=-3, X5 7

RE,=-3,-2, X35,8

RE;s = -3, (-2),X5, 5,8

REs =-3, X5 5, 7/8

RSC, = X, (dagvadgeb): template [X
=3,-2,-1,0,2]

RE; = X,5

RE, =X, 7

RE; =X, 5,8

RE, = X, 5, 7/8

kholmeobiti

[X = _3! -21 _l) O) 2) 4]
[X=-1,0,2,4]

RSC; = X; (damadgebod): templatg
[X=-3,-2,-1,0,2,4]

RE; = X;5

RE, =X, 7

RE;=X,5,8

RE, =X, 7/8

RSC, = X, (dagadgebod): template [X
=-3,-2,-1,0,2,4]
RE; = X,5
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RE, = X,, 7
RE; = X,5,8
RE, = X,,7/8

RSC; = X; (adgebod): template [X 3
-1,0,2,4]

RE; =-3, -2, X535

RE; = -3, (-2), X35

RE;=-3, X5 7

RE,=-3,-2,X35,8

REs = -3, (-2),X3, 5,8

REs =-3, X5 7/8

RSC, = X, (dagvadgebod): templatg
[X=-3,-2,-1,0,2,4]

RE; = X,5

RE, =X, 7

RE; =X,5,8

RE, =X, 7/8

mq’opadis k’avshirebiti

[X = _3! -21 _l) O) 2) 4]
[X=-1,0,2,4]

RSC; = X; (damadgebod): templatg
[X=-3,-2,-1,0,2,4]

RE; = X;5

RE, =X 5,7

RE;=X,5,8

RE, =X, 7/8

RSC, = X, (dagadgebod): template [X
=-3,-2,-1,0,2,4]

RE, = X,5

RE, =X, 5,7

RE; = X,5,8

RE, = X, 7/8

RSC; = X; (adgebod): template [X 3
-1,0,2,4]

RE;, =-3, -2, X;55

RE, = -3, (-2), X35

RE;=-3,X; 5,7

RE,=-3,-2, X35, 8

REs = -3, (-2),X3,5,8

REg = -3, X5, 7/8

RSC, = X, (dagvadgebod): templatg
[X=-3,-2,-1,0,2,4]

RE, = X,5

RE, =X, 5,7

RE; =X, 5,8

RE, = X,, 7/8

c’q’vet’ili

[X=(-3),-2,-1,0]
[X=-1,0]

RSC,; = X, (damadek/dg): template [X
=(-3),-2,-1,0]

RE; = X;5

RE, =X, 7

RE; =X;5,8

RE, = X, 7/8

RSC, = X, (dagadek/dg): template [X
=(-3),-2,-1,0]

RE; = X,5

RE, =X, 7

RE; = X,5,8

RE, = X, 7/8
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RSC; = X; (adgek/dg): template [X 3
-1,0]

RE;, =-3, -2, X;55

RE, = -3, (-2), X35

RE; =-3, X; 7

RE,=-3,-2, X35, 8

REs = -3, (-2),X3,5,8

REg = -3, X5, 7/8

RSC, = X, (dagvadek/dg): templatg
[X=(-3),-2,-1,0]

RE, = X,5

RE, =X, 7

RE; =X, 5,8

RE, = X,, 7/8

Il k’avshirebiti

[X=(-3),-2,-1,0]
[X=-1,0]

RSC; = X, (damadg): template [X = (
3),-2,-1,0]

RE, = X;5

RE,=X; 5,7

RE; =X;5,8

RE, = X, 7/8

RSC, = X, (dagadg): template [X = (
3),-2,-1,0]

RE; = X,5

RE, =X, 5,7

RE; = X,5,8

RE, = X, 7/8

RSC; = X; (adg): template [X = -1, (
]
RE; =-3, -2, X;55
RE; = -3, (-2), X35
RE;=-3, X3 5,7
RE,=-3,-2, X35,8
REs = -3, (-2),X5, 5,8
REs =-3, X5 7/8

RSC, = X, (dagvadg): template [X 3
(-3),-2,-1,0]

RE; = X,5

RE, =X, 5,7

RE; = X,5,8

RE, = X, 7/8

| turmeobiti

[X=(3),-2,0,5]
[X=0,5]

RSC, = X; (damdgomi): template [X =
(-3),-2,0,5]

RE; = X;6

RE, =X, 7

RE; = X,,6,8

RE, =X, 7/8

RSC, = X, (dagdgomi): template [X 3
(-3),-2,0,5]

RE; = X,6

RE, =X, 7

RE; =X,6,8

RE, =X, 7/8

RSC; = X; (dgomi): template [X = 0
5]
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RE; = -3, -2, X36
RE, = -3, (-2), X56
RE; =-3, X 7

RE, =-3,-2, X; 6, 8
REs = -3, (-2),X5 6,8
REe = -3, X 7/8

RSC, = X, (dagvadgomi): template [X
=(-3),-2,0, 5]

RE; = X,6

RE, =X, 7

RE; =X, 6,8

RE, = X, 7/8

Il turmeobiti

[X=(-3),-2,0,4]
[X=0,4]

RSC, = X; (damdgomod): template [X
=(-3),-2,0,4]

RE; = X;5

RE, =X, 7

RE; = X;,5, 8

RE, =X, 7/8

RSC, = X, (dagdgomod): template [X
=(-3_,-2,0,4]

RE; = X,5

RE; =X, 7

RE; = X,5,8

RE, = X,,7/8

RSC; = X; (dgomod): template [X =
0,4]

RE; =-3, -2, X55

RE; = -3, (-2), X535

RE;=-3, X; 7

RE,=-3,-2, X35, 8

REs = -3, (-2),X3,5,8

RE¢ = -3, X,, 7/8

RSC, = X, (dagvadgomod): templatg
[X=(-3),-2,0,4]

RE; = X,5

RE, =X, 7

RE; =X,5,8

RE, =X, 7/8

111 k’avshirebiti

[X=(-3),-2,0,4]
[X=04]

RSC, = X; (damdgomod): template [X
=(-3),-2,0,4]

RE; = X;5

RE,=X; 5,7

RE; =X;5,8

RE, = X, 7/8

RSC, = X, (dagdgomod): template [X
=(-3),-2,0,4]

RE, = X,5

RE, =X, 5,7

RE; = X,5,8

RE, = X, 7/8

RSC; = X; (dgomod): template [X 5
0,4]

RE; =-3, -2, X35

RE, =-3, (-2), X35

RE;=-3,X; 5,7
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RE,=-3, -2, X5 5, 8
REs = -3, (-2),X 5,8
REg = -3, X3, 7/8

RSC, = X, (dagvadgomod): templatg
[X=(-3),-2,0,4]

RE; = X,5

RE, =X, 5,7

RE; =X,5,8

RE, =X, 7/8

Mono personal verbs

Row/ conjugation | Il conj. (vimalebi) X| RSC
ac’mq’o [X =-1,0, 2] RSC; = X (imaleb) [X=-1,0, 2]
REIl, = <vXi>oc=({S1}<=>v, X, {M}<=>i)=[-2, X, 5]
REIl, = < Xi>o=({S2}<=>d, X,{M}<=>1i)=[(-2), X, 5]
REl; = < Xa>o=(X{S3}<=>a)= [X,7]
REI, = <vXit>oc=({S1l}<=>v, X {M}<=>i, {SIPI}<=>t)=[-2, X
5,8]
REl;= < Xit>o=({S2}<=> @, X, {M}<=>i, {S2PI}<=>1) =] (-2)
X, 5,8]
REllg= < Xian>o= (X, {M}<=>i, {S3PI}<=>an) =[ X, 7/8]
uts’q’vet’eli [X=-1,0,2,4] |RSC,=X’ (imalebod) [X =-1,0,2, 4]
REIl, = <vX'i>o=({S1}<=>v, X', {M}<=>i)=[-2, X, 5]
REI, = < X i>c=({S2}<=>0, X', {M}<=>i)=[(-2), X, 5]
REI; = < X’a>oc=(X,{S3}<=>a)=[ X, 7]
REl, = <vX’it>o=({S1}<=>v, X', {M}<=>i {S1PI}<=>1) =[-2, X
5, 8]
REl;= < X' it>o=({S2}<=> @, X', {M}<=>i {S2PI}<=>1) =[ (-2)
X, 5, 8]
RElls= < X’ nen>o=(X’, {S3PI}<=>nen) =[ X, 7/8]
ac’mg’os [X=-1,0,2,4] |RSC,=X’(imalebod) [X=-1,0,2, 4]
’ - e REIl, = <vX’e>oc=({Sl}<=>v, X', {M}<=>e)=[-2, X, 5]
k’avshirebiti REI, = < X’e>o=({S2}<=>d, X', {M}<=>¢e)=[(-2), X, 5]
REI; = < X’es>oc= (X", {M}<=>¢, {S3}<=>s5)=[ X, 7]
REll, = <vX’et>oc=({S1}<=>v, X', {M}<=>e {S1P[}<=>1) =[-2, X
5, 8]
REI;= < X et>o=({S2}<=> g, X, {M}<=>e {S2PI}<=>1t) =[(-2)
X, 5, 8]
REllg = < X’ nen >o = (X", {S3PI}<=>nen) = [X, 7/8]
mq’opadl [X =-1, 0, 2] RSC; = X (imaleb) [X=-1,0, 2]
REIl, = <dav X i>o=({PREV [A]l}<=>da, {S1}<=>v, X, {M}<=>1i)
[-3,-2, X, 5]
REIl, = <daXi>o={PREV [A] }x=>da,{S2}<=> @, X, {M} <=>1i) 1
['31 ('2)1 X, 5]
REIl; = <daXa>o=({PREV [A]}<=>da, X { S3}<=>a) =[-3, X, 7]
REIl, = <dav X it>oc={PREV [A]l}<=>da{S1}<=>v, X {M}<=>
{S1PI}<=>1t)=[-3,-2, X,5,8]
REll;= <da Xit>o={PREV [Al}<=>da,{S2}<=> @, X, {M}<=>
{S2PI}<=>1)=[-3, (-2), X, 5, 8]
REllg = < da X ian>o={PREV [A]}<=>da, X, {M}<=> i, {S3PI}<=3
an) =[-3, X, 5, 7/8]
kholmeobiti [X =-1,0, 2, 4] RSC, = X’ (imalebod) (X =-1, 0, 2, 4)
REIl,= <dav X" i>o=({PREV [A]}<=>da {S1}<=>v, X', {M}<=>1i) 7
[-3,-2, X, 5]
REIl, = <da X’ i>o = ({PREV [A]}<=>da,{S2}<=> @, X’, {M} <=>) 5
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[-3, (-2), X, 5]

REIll; = <da X’ a>o=({PREV [A]}<=>da, X’, { S3}<=>a) = [-3, X, 5]
REIl, = <dav X’ it>o=({PREV [A]}<=>da,{S1}<=>v, X, {M}<=>
{S1PI}<=>1t)=[-3,-2, X,5,8]

REIl;= <da X" it>o=({PREV [A]}<=>da,{S2}<=> &, X’, {M}<=>
{S2PI}<=>1) =[-3, (-2), X, 5, 8]

RElls = <da X’ nen > o= ({PREV [A]}<=>da, X’, {S3PI}<=>nen)=[
3, X,7/8]

mq’opadis [X=-1,0,2,4] |RSC,=X’(imalebod) [X=-1,0,2, 4]
’ : Hr REIl;= <dav X’ e>o=({PREV [A]}<=>da,{S1}<=>v, X’, {M}<=>¢

k’avshirebiti S[32.X.5]
REIl, = <da X’e > o= ({PREV [A]}<=>da,{S2}<=> @, X’, {M} <=>¢) 7
[3, (-2), X, 5]
REll; = <da X’ es>o=({PREV [A]}<=>da, X*, {M} <=>¢, { S3}<=>s
=[-3, X,5,7]
REIl, = <dav X’ et>co=({PREV [A]}<=>da,{S1}<=>v, X, {M}<=>¢
{S1PI}<=>t) =[-3,-2, X, 5, 8]
REIll;= < daX’et>oc=({PREV [A]}<=>da,{SBJ2}<=> @, X', {M}<=>
e {S2PI}<=>1t)=[-3,(-2), X, 5,8]
REllg = <da X’ nen > o = ({PREV [A]}<=>da, X’, {S3PI}<=>nen) =[-3
X, 7/8]

C’q’vet’ili [X: -1, O] RSC; =X (imal) [X=-1,0]
REIl; = <dav X e >oc={PREV [A]l}<=>da, {Sl}<=>v, X
{M}<=>¢) =[-3,-2, X, 5]
REIl, = <da X e >o=({PREV [A]l}<=>da, {S2}<=> @, X, {M]
<=>g) = [-3, (-2), X, 5]
REIll; = <da X a>o=({PREV [A]}<=>da, X, {S3}<=>a)=[-3
X, 7]
REIl, = <dav Xet>oc=({PREV [A]}<=>da, {S1}<=>v, X
AM}<=>e {SIPI}<=>1t) =[-3,-2, X, 5, 8]
REIl;= < da X et>o=({PREV [Al}<=>da, {S2}<=> &, X
{M}<=>¢e {S2PI}<=>1) =[-3, (-2), X, 5, 8]
REIl; = < da X nen > o=( {PREV [A]}<=>da, X, {M}<=>e
{S3PI}<=>nen) =[-3, X, 7/8]

Il k’avshirebiti | [X=-1,0,5] RSC, = X" (imalo) [X=-1,0,5]
REIl,= <dav X’ >o=({PREV [A]}<=>da, {S1}<=>v, X’)=[-3,-2, X]
REIl, = <da X’ > o= ({PREV [A]}<=>da, {S2}<=> @, X’) =[-3, (-2), X
1
REll; = <da X’s>o=({PREV [A]}<=>da, X’, {S3}<=>5)=[-3, X, 7]
REIll, = <dav X’ t>oc=({PREV [A]}<=>da, {S1}<=>v, X, {S1PI}<=3
t)=[-3,-2,X,8]
REIll;= < daX’t>o=({PREV [A]}<=>da, {S2}<=> @, X’, {S2PI}<=>
) = ['31 ('2)r Xr 8]
REllg = <da X’ n>oc=({PREV [A]}<=>da, X’, {S3PI}<=>n)=[-3, X
7/8 ]

| turmeobiti [X=-1,0(R)] | RSCs=X(malul) [X=-1,0(R")]
REIl, = <dav X var>c = ({PREV [A]}<=>da, {S1}<=>v, X, {AV1}<=>
var) = [-3,-2, X, 6]
REIl, = < da X khar > o=({PREV [A]}<=>da, {S2}<=> @, X
{AV2}<=>khar) =[-3,(-2), X, 6]
REll; = <daXa>o=({PREV [A]}<=>da, X, {S3}<=>a=[-3,X,7]
REIl, = <dav X vart > oc=({PREV [A]}<=>da, {S1}<=>v, X
{AV1}<=> var, {S1PI}<=>t) = [-3, -2, X, 6, 8]
REIl; = < da X khar t > o= ({PREV [A]}<=>da, {S2S}<=> @&, X
{AV2}<=> khar,{S2PI}<=>t) = [-3, (-2), X, 6, 8]
REllg = <daXan>o=({PREV [A]}<=>da, X, {S3PI}<=>an)=[-3, X
7/8 ]

Il turmeobiti | [X=-1,0(R")] | RSCs=X(malul) [X=-1,0(R")]

REIl, = <dav Xigav(i) > o= ({PREV [A]}<=>da, {SBJ1}<=>V
X, {AV1-past}<=>[v]ig’av(i)) = [-3, -2, X, 6]

REIl, = <da X igq’avi > o =({PREV [A]}<=>da, {S2}<=> &, X, {AV2
past}<=>iqg’av(i)) = [-3, (-2), X, 6 ]

REIll; = <da X iqo >o=({PREV [A]}<=>da, X, {AV3-past}<=>iq’o
=[-3, X, 6/7]

REIl, = <dav X ig’avi t > o ={PREV [A]}<=>da, {S1S}<=>v, X
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{AV1PIl-past}<=>[v]q’avi, {SIPL}<=>1)=1[-3,-2, X, 6/8]

REll; = < da X iq'avi t > o=({PREV [A]}<=>da, {S2S}<=> &, X
{AV2PI-past}<=>iq’avi, {S 2PL}<=>1t) = [-3, (-2), X, 6/8]

REIl;, = < da X ig’v nen > o=( {PREV [A]}<=>da, X, {S3PI
past}<=>ig’vnen ) =[-3, X, 6/7/8 ]

111 k’avshirebiti

[X=-1,0(R")]

RSCs = X (malul) [X=-1, 0(R)]

REIl, = <dav X [v] ig0 > o=({PREV [A]}<=>da, {S1S}<=>v, X
{AV1-past}<=>[v] iq’0) = [-3, -2, X, 6]

REIl, = <daXig'o > o= {PREV [A]}<=>da, {S2S}<=> @, X, {AV2
past}<=>iq’0) = [-3, (-2), X, 6 ]

REIl; = <da X igo > o=( {PREV [A]}<=>da, X, {AV3-past}<=>
iq’os})=1[-3, X, 6/7]

REIl, = <dav X [v] ig’vnet > o = ({PREV [A]}<=>da, {S1S}<=>v, X
{AV1PI-past }<=>[v] iq’vnet) = [-3, -2, X, 6/ 8]

REll; = < da X ig’vnet > o =({PREV [A]}<=>da, {S2S}<=> &, X
{AV2PIl-past }<=> iq’vnet ) = [-3, (-2), X, 6/ 8]

REllg = <da X ig’vnen > o = ({PREV [A]}<=>da, X, {S3PI}<=>iq’vnen

=[-3, X, 6/7/8]

Row/ conjugation | lll conj. (vcxovrob| RSC
X
ac’mqg’o [X=0,2] RSC = X cxovrob: template [X = 0, 2]
RE, = -2, X
RE, = (-2), X
RE,= X,7
RE,;= -2, X, 8
RE;s = (-2), X, 8
RE;= X 7/8
uts’g’vet’eli [X=0,2,4] RSC = X cxovrobd: template [X = 0, 2, 4]
RE; = -2, X,5
RE, = (-2), X5
RE;= X,7
RE,;= -2, X,5,8
REs = (-2), X, 5, 8
RE;= X 7/8
ac’mqg’os [X=0,2,4] RSC = X cxovrobd: template [X =0, 2, 4]
k’avshirebiti RE;= -2, X,5
RE, = (-2), X5
RE;= X,5,7
RE;= -2, X,5,8
REs = (-2), X, 5, 8
RE;= X 7/8
mq’opadi [X=-1,0,2] RSC = X icxovrob: template [X = -1, 0, 2]
RE; = -2, X
RE; = (-2), X
REs;= X, 7
RE;= -2, X,8
REs = (-2), X, 8
REs= X 7/8
kholmeobiti [X=-1,0,2,4] RSC = X icxovrobd: template [X = -1, 0, 2, 4]
RE; = -2, X,5
RE, = (-2), X5
RE,= X,7
RE;= -2, X,5,8
REs = (-2), X, 5, 8
RE;= X 7/8
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mq’opadis [X=-1,0,2,4] RSC = X icxovrobd: template [X = -1, 0, 2, 4]
k’avshirebiti RE; = -2, X,5
RE, = (-2), X5
RE;= X,5,7
RE,= -2,X,5,8
REs = (-2), X, 5,8
REs= X 7/8
c’q’vet’ili [X=-1,0] RSC = X icxovr: template [X =-1, 0]
RE; = -2,X,5
RE;= (-2), X,5
RE;= X,5,7
RE,= -2,X,5,8
REs = (-2), X, 5,8
REs= X 7/8
Il k’avshirebiti [X=-1,0,5] RSC = X icxovro: template [X =-1,0,5 ]
RE; = -2, X
RE; = (-2), X
RE;= X, 7
RE,= -2,X,8
REs = (-2), X, 8
REs= X 7/8
| turmeobiti [X=-1,0,7] RSC = X cxovria: template [X =0, 5, 7]
RE; = -2,-1, X
RE; = (-2),-1, X
RE; = -1, X,
RE,= -2,-1, X
REs = (-2),-1, X, 8
REg= -1, X 7/8
Il turmeobiti [X=-1,0,7] RSC = X ecxovra: template [X =-1,0, 7 ]
RE; = -2, X
RE, = (-2), X
RE; = X
RE,= -2, X
REs = (-2), X, 8
REs= X 7/8
111 k’avshirebiti [X=-1,0,5] RSC = X ecxovo: template [X =-1,0,5]
RE; = -2, X, 7
RE, = (-2), X, 7
RE;= X, 7
RE,= -2,X,7
REs = (-2), X, 8
REs= X 7/8

Row/ conjugation | IV conj. (dgas) X RSC
ac’mq’o [X =0, 6/7 ] RSC = X dga: template [X =0, 6/7 ]
RE,; = -2, X,6
RE, = (-2), X, 6
RE;= X, 7
RE,= -2, X,6,8
REs = (-2), X, 6,8
RE;= X 7/8
uts’gq’vet’eli | ceeeem | -
ac’mg’os | memeemeemeemeem | e
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k’avshirebiti

mq’opadi [X=0,2] RSC = X dgeb: template [X =0, 2]
RE, = -3,-2,X,5
RE, = -3, (-2), X, 5
RE; = -3, X, 7
RE,= -3,-2,X,5,8
RE; = -3, (-2), X, 5, 8
RE,=-3, X.7/8
kholmeobiti [X=0,24] RSC = X dgebod: template [X =0, 2,4 ]
RE; = -3,-2,X,5
RE, = -3, (-2), X, 5
RE; = -3, X, 7
RE,= -3,-2,X,5,8
REs =-3, (-2), X, 5,8
RE,=-3, X.7/8
mq’opadis [X=0,24] RSC = X dgebod: template [X =0, 2,4 ]
k’avshirebiti RE; = -3,-2, X, 5
RE, = -3, (-2), X, 5
RE;= -3, X,5,7
RE,= -3,-2,X,5,8
REs =-3, (-2), X, 5,8
RE,=-3, X 7/8
c’g’vet’ili [X=0] RSC = X dek/dg: template [X = 0]
RE, = -3,-2,X,5
RE, = -3, (-2), X, 5
RE;= -3, X, 7
RE,;= -3,-2,X,5,8
REs =-3, (-2), X, 5,8
RE, = -3, X 7/8
I k’avshirebiti [X=0"] RSC = X dg: template [X = 0]
RE, = -3,-2,X,5
RE, = -3, (-2), X, 5
RE;= -3, X,5,7
RE,= -3,-2,X,5,8
RE; = -3, (-2), X, 5, 8
REs = -3, X 7/8
| turmeobiti [X=0"] RSC = X mdgar: template [X = 0" ]
RE,; = -2, X,6
RE,= (-2), X, 6
RE,= X, 6/7
RE;= -2, X,6,8
RE, = (-2), X, 6,8
RE,= X 7/8
Il turmeobiti [X=0",6] RSC = X mdgariq’av: template [X =07, 6 ]
RE; = (-3), -2, X, (5)
RE; = (-3), (-2), X, (5)
RE; = (-3), X, 7
RE; = (-3),-2, X, 5,8
RE; = (-3), (-2), X, 5, 8
RE, = (-3), X 7/8
111 k’avshirebiti [X=0",6] RSC = X mdgarig’o: template [X = 0", 6]

RE; =(-3), -2, X

REZ = ('3)1 (_2)’ X
RE; = (-3), X, 7

RE, = (-3),-2, X, 8
REs = (-3), (-2), X, 8
RE, = (-3), X 7/8
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Georgian verb template

Georgian verb Template and Matrix

lprefixal version VERB passive {thematic causative thematic | imperfective suffixal auxiliary | plural
prevent person marke marker ROOT marker suffix} marker suffix marker person marke verb marker
Table 1. Georgian verb template.
-3 preverb| -2 prefixa -1 0 1 passivf 2 themati| 3 4 imperfectivg 5 6 7 suffixal 8
nominal | version | VERB | marker | suffix causative | marker mood auxiliary | nominal plural
marker marker | ROOT marker marker | verb marker marker
Table 2. Georgian verb template (our version).
# -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8
Markers | mi v u N d av in d i var s t
mo mimag| X a am evin od e xar o} n
da h e eb (+eb) 0 a(rs) es en nen
a S i ob a vart n an
amo m i xart en es
¢a ¢amo | gv ev arian an
Se g op nen
Semo @ vig’av(i)
c’a iq’av(i)
c’amo iq’o
ga iq’os
gamo vig’avit
gada iq’avit
gadmo iq’vnen
ig’on
Table 3. Georgian verb template with markers
# -3 -2 -1 0
Inflectional Preverb prefixal
agreement marker
Lex/Derivatio| Preverb version VERB ROOT
nal marker
Table 4. The prefixal domain
0 +1 +2 +3 +4 +5 +6 +7 +8
Inflectional thematic imperfective | mood auxiliary | suffixal plural
suffix marker (row) verb nominal marker
marker marker
Lex/Derivatio | passive causative
nal marker marker

Table 5. The suffixal domain
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https://en.wikibooks.org/w/index.php?title=Preverb&action=edit&redlink=1
https://en.wikibooks.org/w/index.php?title=Auxiliary_verb&action=edit&redlink=1
https://en.wikibooks.org/w/index.php?title=Auxiliary_verb&action=edit&redlink=1

The number of values in slots are as follows:

-3 {16} | -2{7} | -1{4} | O{N} | +1{1} | +2{7} | +3{2} +4{2} +5{4} | +6{12} +7{7} | +8{6}

Table 6. The quantitative info about the slots

A. Restrictions or exlusions
Total Exclusions (TE):
+1 & +3 => 3 combinations, and

+1 & +6 => 12 combinations.

Partial Eexclusions (PE):

-2{v, x}& +7 => 14 combinations,

-2{v, x}& +8 {n, en, an, nen, es}=> 10 combinations,
+1 & +5{0} => 1 combination,

+2 & +5{0, a} => 14 combinations,

+4 & +5{0, a} => 4 combinations,

+4 &+6 => 24 combinations,

+2 & +6 => 84 combination,

-1{e}& +1 => 1 combination.

Total restrictions — 167 combinations

Total theoretical combinations in Georgian verb:

-3 {163 X-2{7}X-L{4IXO{N}IX+L{1IX+2{7}X+3{2} X +4{2} X+5{4}X+6{12} X+7{7} X+8{6}
[25,288,704]-167 = 25,288,537N

Conceptual Features (CF):

a. Valecny: -3, - 2-,-1, 0, +3

b. Voice: -1, 0, +1, +3
c. TAM: -3,0,+2, +4, 45
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Flexional/Formal Features (FF):

-3, -2, +2, +4,+5, +6, +7, +8

CF and FF have the shared values: -3, -2, +2, +4, +5.

Multi dimensional relations between the slot values creates the holographic model of Georgian verb. The

keys for disentangling Structural Complexity of the Inflectional System of Georgian verb are exclusive
combinations at CF and FF.

» Multi dimensional relations between the slot values creates the holographic model of Georgian
verb, displaying the multilayered inter-level net of phonetic, lexical and grammatical categories.

» Cyclic repetition of slot markers creates the systemic models on the each level/layer.

« Inter-slot relations are linear, while the whole model is non-linear, and the combinations of the
elements usually are more than their mathematical sum.
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356500935 BMbJ30Mmb0MYdIEO FMOmRMEMY0s S
JoOm3gemeo vdbgdo

dga@mo Markers of verbal persons (Megrelian)
The markers of subject agreement:

I's. v-/b-/p-Ip’- I@®- I pl. v-/b-/p-Ip’-I@- - -t
Ils. @---- Ilpl. @ --t
Ils. ---- -s/ts,-n,-u-@ 11 pl. -- -an,-a, -nan, -es/-is

The object has no markers in the third person singular and plural.
The markers of the object read as follows:

Is. m-/b-/p-/p’ Ipl. m--- -t

Ils. g-/r-1@- k-1 Kk’- Inpl. g-/r-/@- k- /K- - -t

s, ----- lipl --

393-58-5 »,Jg0o"

s/Oi] Is. Il's. Ils. I pl. I pl. I pl.

Is. | cccmo Gakeb vakeb | cceooo Gakebt vakeb
g-o-ckv- | v-o-ckv-an{ g-o-ckv-an-t | v-o0-ckv-an-k
an-k k

Ils.| Makeb | - Akeb Gvakeb | ccoeoo Akeb
m-o0-ckv- o-ckv-an-k| m-o-ckv-an- o-ckv-an-k
an-k t

(896 dom)
(896 B396)

I11's] Makebs gakebs Akebs Gvakebs Gakebt Akebs
m-o-ckv- | g-o-ckv- | 0-ckv-an-s | m-o-ckv-an- g-o-ckv-an- | o-ckv-an-s
an-s an-s a(n) a(n)

(ol Bsm)
(ob 2g396)
Ipl| e gakebt Vakebt | cccmeeo Gakebt Vakebt
g-o-ckv- | v-0-ckv-an{ G-0-ckv-an-t| v-o-ckv-an-t
an-t t

Il pl] makebt | oo Akebt Gvakebt | —oo—- Akebt
m-0-ckv- o-ckv-an-t | m-o-ckv-an- o-ckv-an-t
an-t t

I11 | Makeben | gakeben | Akeben Gvakeben | Gakeben Akeben

pl.
m-o-ckv- | g-o-ckv- | o-ckv-an- | m-o0-ckv-an{ G-o-ckv-an- | 0-ckv-an-a(n

an-a(n) | an-a(n) | a(n) a(n) a(n)
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ckvapa —to praise somebody. Present

S> 0| I/O: Xy 3O X, 3 HIO: X3 3 1IV/O:  X; 37 V/OX,=gockvan | VI/O: X3= ockvar|
mockvan gockvan ockvan mockvan
IS | comeme g-o-ckv-an-k | v-o-ckv-an-k | ——o—-—- g-o-ckv-an-t v-0-ckv-an-k
Il's. | m-o-ckv-an-k | —-———- o-ckv-an-k m-o-ckv-an-t | cooo-—- o-ckv-an-k
Il's. | m-o-ckv-an-s g-o-ckv-an-s o-ckv-an-s m-o-ckv-an-a | g-o-ckv-an-a o-ckv-an-s
Ipl. | cceee—- g-o-ckv-an-t | v-o-ckv-an-t | —o—o--- g-0-ckv-an-t v-0-Cckv-an-t
Il pl. | m-o-ckv-an-t | —ceo-- o-ckv-an-t m-o-ckv-an-t | —-eea-- o-ckv-an-t
I pl.| m-o-ckv-an-a | g-o-ckv-an-a | o-ckv-an-a m-o-ckv-an-a g-0-ckv-an-a o-ckv-an-a
1. The first block:
RE; =X, =< X;k>o
RE;, = X;p=<X;S>0
RE3 = ch:<x1t >0
RE2=X1D=<X18. >c
2. The second block:
RE1 =Xpa =< X2k>G
REZ =Xpp=< Xzs >c
RE3 :ch:<X2t >c
RE4 :X2D=<X2a >c
3. The third block:
RE1 = X3, :<VX3k>G
REZ :X3b=<X3k>G
RE3 :X3CZ<X35>G
RE4 :X3D=<VX3t>G
RE5 :XgE=<X3t>G
RE6:X3F:<X3a>G
4. The forth block:
RE1 =X1a =< Xlt >c
REZ =Xp=< Xla >0
AYmd-0b6-0 ,585¢n35“
s/Oi. | Is. Il's. Ils. I pl. I pl. I pl.
Is. | cmemm- gemalebi vemalebi | —coo--- gemalebit vemalebi
g-a-tyob-u-k | v-a-tyob-u-K g-a-tyob-u-t | v-a-tyob-u-k
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Il's. | memalebi | —-——-- emalebi gvemalebi | —coo-- emalebi
m-a-tyob-u- a-tyob-u-k | m-a-tyob-u-t a-tyob-u-k
k
I1l's. | memaleba | gemaleba emaleba gvemaleba gemalebit emaleba
a-tyob-u-(n)| g-a-tyob-u- | a-tyob-u-(n)| m-a-tyob-u- | g-a-tyob-u-t | a-tyob-u-(n)
(n) na(n)
Ipl. | e gemalebit | vemalebit | ——-———- gemalebit vemalebit
g-a-tyob-u-t | v-a-tyob-u-t g-a-tyob-u-t | v-a-tyob-u-t
Il pl. | memalebit | —-——-— emalebit gvemalebit | - emalebit
m-a-tyob-u- a-tyob-u-t | m-a-tyob-u-t a-tyob-u-t
t
Il pl.| memalebian gemalebian | emalebian | gvemalebian | gemalebian | emalebian
m-a-tyob-u-| g-a-tyob-u- | a-tyob-u- | m-a-tyob-u- | g-a-tyob-u- | a-tyob-u-na(n)
na(n) na(n) na(n) na(n) na(n)
t’g’obini - To hide (from smb.) — Present
S>0 | 1o: X, 3 I/O: X, 3 /O X5 3 IV/O: Xs 3 V/OX,=gatg’obu| VI/O: X;=atq’obu
matq’obu gatq’obu atg’obu matq’obu
Is. | comeee g-a- t’g’ob-u-k | v-a- t’g’ob-u-k| ———-—-- g-a- t’g’ob-u-t | v-a- t’q’ob-u-k
Il's. m-a-t’q’ob-u-k| ------ a-t’q’ob-u-k | m-a-t’q’ob-u-t | —-—o--- a- t’q’ob-u-k
Ills. | m-a- t'g’ob-uj g-a- t’g’ob-uj a-t’q’ob-u-(n)| m-a-  t’gq’ob-uy g-a- t’q’ob-u-t | a-t’q’ob-u-(n)
(n) (n) na(n)
Ipl. | cceeeo g-a- t’q’ob-u-t | v-a- t’g’ob-u-t| —-—---- g-a-t’q’ob-u-t | v-a-t’q’ob-u-t
Ipl. | m-a-t’q’ob-u-t| —-eemm- a-t’gq’ob-u-t | m-a-t’gq’ob-u-t | cceee-- a- t’q’ob-u-t
I pl. | ma- t'q’ob-u; g-a- t’g’ob-ui a- t’g’ob-u{ m-a-  t’q’ob-u{ g-a- t’q’ob-uq a- t’q’ob-u-na(n)
na(n) na(n) na(n) na(n) na(n)

1. The first block:
RE; =X, =< X;k>o

RE; = X;p=<X; >0

RE; = Xie =< Xit >0

RE; =X, =< Xyna(n) >c

2. The second block:

REl =Xy =< ka>G
REZ =X2b:<X2(n)>c
RE3 :ch:<th >0

RE; =X =< X;na(n) >o
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3. The third block:

RE1 = X3, :<VX3k>G
REZ :X3b=<X3k>G

RE3 =Xz =< X3(N) >0

RE4:X3D=<VX3t>G
RE5:X3E=<X3t>G

REG =X3p =< X3 na(n) >0

4. The forth block:
RE1 =X1a =< Xlt >c
REZ =Xp=< Xl na(n) >0

Ay o7y [0To)

Markers of verbal persons (Megrelian)

The markers of subject agreement:
I's. v-/b-/p-Ip’- ID- ¢-

Is. @---

s -—-- -s/-i/-@ -n,-u

Ipl @- --t

I pl. v-/b-/p-Ip’-1@- - -t

Il pl. -- -an, -n, -nan, -es/-e/-ei/-ez/- esh

The object has no markers in the third person singular and plural.
The markers of the object read as follows:

| s.

11 s.

m_
IIs. ¢-

k- 1k’-

J9ds - m8393°8

Ipl. m--- -t, gv-
Ipl g-/k-/k’- - -t
HIpl. ---56[>5], -6, -9b [-0U]

s/Oi. I's. 39 I1s. 396 [1's. 3sL I pl. Bggb 11 pl. gggb | 11 pl.3son
Is. 89 | ------ 3m36d3°8 | 30963439 | ------- 336330807 3193d3°8
Il's. 398 0mI3d3oxn | ------ mI3d3o | ImIgdzoxnoe | ------- ™I;3d3°80
[1I's. ol| 3mI3d3o8L | amd3d3o8L | mI3d3on3L | 0mIEJ395390 | amI3d3°8300 MI3d3>8L
L 3m33J3080) 30d3d3o80 ------- 336332807 3093d3°80
B396

I pll 8:m03d3o%3 | ------- 03d3onm | 8mdEd3onm | —----- ©03I3onm
0J396

T pll 80093935850 3039355358 ™B3J355396 | BmB3d355396 | 3m03d395358 mB3J355396
obobo
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©505¢ngs - t’k’obini

s/Oi. | Is. 99 II's. 996 [1's. AL I pl. Bggb 11 pl. ©d396 | 111 pl.8son
I's. 89 | ------ 3O3MBY(®) 3oH3MOY(®)| -=-=--= 3°0309(M) 3(309(M)
(o))
I's. 898 Bo¢()3mdY(®)| ------ 5G3M0Y(M) | 335H3M0Y(®) | ------- 5$3009(6)
/
05%)3M09(M)»
TS| 85330096 | 393™d96 | 53396 | 23533096 | 35G)13dY(®)| 53md9b6
ob 053 3md9bsb | »
T — 39503M0Y(®) 35AIMDY(O)[ ==-=--= 3°03MBY(O) 35(3MdY ()
B396 o o ”
I pll Bs¢3mdg(@)| ------- 53Y(M) | 3353WY(O) | ------- 5(H3™dY(M)o
03396 | o ) )
05%)3M09(M)»
I plf 8533009656 3533009658 53309656 | 33533009656 | 303309658 533md9656
obobo / B5®3m09bsb
399
s/Oi. | Is.99 II's. 996 [1's. AL I pl. Bggb 11 pl. ©d396 | 111 pl.3son
Is.dg | ------ 230563 3056 | —m----- 2305bBm | 3dobx
Il's. 99 ddSbMgy | ------ 2305bx3 3300bw®w  f —mmmeme dobmgy
305b ™
T s| 3dobeyggl | dsbxl | Bobuygsls 2305bxls 2dbMBm | Bsbeyg3ly
ob 30555356 23056356
| ]| pEEE— 2305bne | PR | ------- 2305bne | 3dHBYB®
B30b
I plf 8dsbrygne | ------- 305bNBm | a30bBd | —------ dobmagomn
0g396 2d3bwa3s6
T pll 3d5bma3sb | adobsh | Bsbry3sb | 930905396 | adobzsh | dsbr3sb
obobo 30555356
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bakhupi — to beat

s/Oi. I s Xy 31 s. Xy 3Hs. Xg g1 plb Xg 311 pl. X, 311 pl. X3 4
mbakhup gbakhup bakhup bakhup gbakhup bakhup
I5.89 | -==mm- gbakhup vbakhup | —-ea--- gbakhupt vbakhup
o503 305003 0BG | 3BBNB
II's. 898 mbakhup | —----- bakhup mbakhupt | —oeee-- bakhup
ddobmg dobmgy doob g3 dobmyy
I11's. oy mbakhups | gbakhups bakhups gvbakhups gbakhups bakhups
dobNRL | 2dobGL | dbRL 23053y 205bvg396 | dIBYRBL
I 0] | ——— gbakhupt vbakhupt | —-eeem- gbakhupt vbakhupt
B30b 2305bne | 30sbmzm 305bMmm | 3dsbRm
Il pl| mbakhupt | —ccceme bakhupt gvbakhupt | -=----- bakhupt
0g396 | AdbBYZm dsbmgo | /mbakhupt dobnm
30obNBm
1l pll mbakhupan | gbakhupan | bakhupan mbakhupan/ | gbakhupan | bakhupan
obobo | AdBYBIG | adBMBIG | Bdbg396 gvbakhupan | adsbmazsb | dobemasb
30555356

1. The first block:
RE; =X, =< X;S>0
RE, = X3p=< Xlt >0

RE; = X3c = < Xjan >

2. The second block:

REl =Xy =< XZS>G
REZ =X2b=<th>G
RE3 :ch:<XZan >0

3. The third block:

REl =Xz =<VX3 >0

REZ =X3b=<X3S>G
RE3 =X3=<VX3t>o
REs =X3p =< X3t>0
REs = X5 = < X3t > &

RE6:X3F:<X3an >c

4. The forth block:

RE; =X =<mX;t >c

RE, =X1p=< gles >0

RE3 =X =< gVXlt/ mX1t>c
RE4 =X1g=< gVXlan /lean >c
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Lgs6w96m0

Markers of verbal persons (Svan)

The markers of subject agreement:
I's. Khw- I pl. khw ----d
Il's. kh-, @- Il pl. kh-, @- ----d
s, - 11 pl. -- kh

The direct object has no markers in the third person singular and plural. Only the indirect object is

marked in the third person.
The markers of the object read as follows:

Is. m- I pl. n-gw-
Ils. j- Il pl. j----kh
Ils. kh-, s, @- 11 pl. kh, s, @- ---

To prise §gds - woxydsfo

s/Oi. I's.mi Ils.si Il s.ejas I pl. nai Il pl.sgai I pl. ejars
I's. mi gakeb vakeb | ccoeoo gakebt vakeb
X->-885©-| bj-o- X->-885©-| b)-o-gdc-
0 109©-0 0 0
Ilssi | makeb | oo akeb gvakeb | oo akeb
3-5-3400-( b-5-384- | b-s3d4 -0 b-5-d4 -0
(]
111 s.eja| makebs gakebs akebs gvakebs gakebt akets
8-2-889©-( X->-8IH©-| 5-dA©-0 | b-0-83f-0 | X->-88H©-| >-gdAw©-0
o o-b
33->-88H©-0
I pl. nai| —ceo-—- gakebt akebt | oo gakebt vakebt
X588~ | b-o- X->-887©-| bY->-g8d0-
0-© B0JQ-0-© 0-© 0-Q©
I pl| makebt | oo Akebt gvakebt | ccco--- akebt
Lo
0-5-30v9c0- b-5-3d4- | b-9-d¥-o- b-5-334c0-0-
0-Q© 0-Q© Y Q@
Il pl. | makeben gakeben akeben gvakeben gakeben akeben
9X05® | 8->-88H©- | X->-83H©-| »-887©-0- | 6-5-88H©-0-| X--88H©-| >-gdiE-0-b
o-b o-b b b o-b
33->-883 -
o-b
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39d5¢ngd0 To hide (from smb.) ¢03ggmboc / wodgy

s/Qi. I s. Il's. Is. I pl. I pl. I pl.
Is. | oo gemalebi vemalebi | ——o—__ gemalebit | vemalebi
X-0-309-0961 b)-0-337- X-0-307-0961 b)-0-35-06-
Ils. Memalebi | ——--—- emalebi gvemalebi | oo emalebi
0-9-393-096- 6-9-339-296-| 6-9-393-96- 6-9-339-096-
Ils. memaleba | gemaleba emaleba gvemaleba gemalebat | emaleba
0-9-337-096-| X-0-339-096] b-9-359-096-{ 6-9-339-06- | X-0-393-0961 b-9-333-19b-
S S S 5S¢ (Oex) Seo-b S
3-0-37-096-
5S¢ (Oin)
Ipl. | oo gemalebit | vemalebit | ——o-__- gemalebit | vemalebit
X~0-339-061 b9-0-339- X~0-339-06) ©§-0-399-06-
SQ-Q© 0b-5-© SQ-Q© S
I pl. memalebit | —-—---- emalebit gvemalebit | —oo--- emalebit
0--30g-b- 5-0-33g-095-| 6-9-39g-96- 5-0-33g-09b-
SW-Q SW-Q SW-Q SW-Q
I pl. | memalebian | gemalebian | emalebian | gvemalebian | gemalebian | emalebian
0-9-397-096-| X-0-339-096] b-0-359-096-{ 6-9-339-06- | X-0-393-0961 b-9-333-19b-
Seo-b Seo-b Seo-b Se-b (Oex) | Sao-b Seo-b
35-0-37-09b-
S¢o-b (Oin)
9995 - 3340 To prise
s/Oi. Il s Xl 21l s X2 3 I s. X3 31 pl X3 3 1 pl XZ 3 1 pl X3 B
mapshwdi japshdi apshwdi apshwdi japshdi apshwdi
I's. X->898©-| bf-o- | —-mmmm- X->-838©-| bH-o-gdd0-
0 109©-0 0 0
II's. 8-5-3840-( ------ b-5-8d4 - | 6-9¢38M©-0 | ------- b-9-g384 -0
(]
HI's. | 8-5-838A0- X-2-88A0©-| »-33f©-0 | 6-5-388©-0 | X->-g0de-| >gdfhw-0
o 33-9-53890-0| 0-b
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N X-o8890- | bF-o- | -mmeee X->-833-| bd-o-gdie-
0-© BII©-0-© 0-@© 0-@©
[pl. 0-5-804Q- | ~=----- b-5-d4 - | b-9-884©-0- | ------- b-5-3d4-0-
0-Q 0-Q @ Q
HEpl. | 8->-380- | X-o-8B8d©-| >-8Hw©-0- | 6->-8dHe-0-| X--83A0-| >gddw-0-b
o-b o-b b b /' @a3-91 0-b
gdge-0-b
Pshwdi - To prise
s/Oi. Il s Xl 21l s XZ 3 I s. X3 31 pl X3 3 1 pl XZ 3 1 pl X3 B
mapshwdi japshwdi apshwdi apshwdi japshwdi apshwdi
Is. | ccmeme- j-a-pshwd-i | khw-a- | —==m=-- j-a-pshwd-i | khw-a-
pshwd-i pshwd-i
II's. m-a-pshwd-i ------ kh-a- n-a-pshwd-i | -=----- kh-a-pshwd-i
pshwd-i
llI's. | m-a-pshwd-i j-a-pshwd-i | a-pshwd-i | n-a-pshwd-i | j-a-pshwd-i-| a-pshwd-i
/gw-a-pshwd- kh
Ipl. | oo j-a-pshwd-i- | khw-a- | -==-—-- j-a-pshwd-i- | khw-a-
d pshwd-i-d d pshwd-i-d
IIpl. | m-a-pshwd- | ------- kh-a- n-a-pshwd-i-d ------- kh-a-pshwd-i:
i-d pshwd-i-d d
[lIpl. | m-a-pshwd- | j-a-pshwd-i- | a-pshwd-i- | n-a-pshwd-i- | j-a-pshwd-i- | a-pshwd-i-kh
i-kh kh kh kh / gw-aj KN
pshwd-i-kh

The polypersonal verb has the four blocks for the each row in Svan. Here we observe the differences

inside ER between the transitive and intransitive conjugations.

The first block:
RE; =X; =< X;>0
RE; = X;p=<X;d >0 = ( Xy, {SBJ2PL}<=>d)
RE; = X;c=< X;kh >o = ( X, {SBJ3PL}<=>kh)

The second block, which includes the 1l and the V columns :
RE; =Xp =< X, >0
RE, = Xpp=<X,d >0 = ( X,, {SBIIPL}<=>d)
RE; =Xoc= < X,kh > o =( X, , {SBJ3PL}<=>kh )

The third block:
RE1 =X33 =< khw X3 >0 = ({SBJ1}<: > khW, X3)
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RE, =X3,=<khX;>c = ({SBJ2}<=> kh, X3)
RE; =X3=<X3 >0
RE; = X3, = < khwX3d > 6 = ({SBJ1}<= > khw, X3, {SBJ1PL}<=>d)
REs = X3 = < khX3d> o = ({SBJ2}<=> kh, X;, {SBJ2PL}<=>d)

REs = X3; = < X3kh > o = ( X3, {SBJ3PL}<= > kh)

The forth block:
RE; =X3, =<n X;>c = ({OBJ1PL}<=>n, X;)
RE;=X3, =<nX3>c/ <gw X, >c = ({OBJ1IPL}<=>n, X;) / ({OBJ1PL}<= > gw, X;)
RE; =X3,=<nX3d > o = ({OBJ1PL}<=>n, X;, {SBJ2PL}<=>d)

RE, = Xsc= < nXs kh > 6/ < gw X, kh > = ({OBJIPLY<= > n, X,, {SBJ3PL}<= > kh) / ({OBJ1PL}<= > gw,

X5, {SBJ3PL}<= > kh)

To hide (from smb.) ¢003gsw965¢ / w039

s/Oi. I s. Xy 1 s. Xo gHs. X3 31 pl. X4 311 pl. X, 311 pl. X3 4
mép’ezhunal | jép’zhunal ép’ezhunil nep’ezhunil jep’ezhunal | ep’ezunil
/gwep’ezhunal
N X-0-339-0961 bA-9-339- | ------- X-0-333-096) b3-9-339-096-
Il's. 0-9-339-096-| ------ b-9-339-096-| 6-9-399-096- | ------- 6-9-397-096-
HI's. | 8-9-399-096-| X-0-339-061 b-0-339-096-| 6-9-339-096- | X-0-339-0961 b-9-339-0)6-
S S S 5S¢0 (Oex) Seo-b S
3-0-337-096-
5S¢ (Oin)
L X-0-339-06) b9-0-839- | ------- X~0-339-06) ©&-0-399-006-
SQ-Q© 0b-5-© SQ-Q© S
Ipl. | 8-9-339-096-| ------- 5-9-339-096-| 6-9-339-296- | ------- 5-9-339-296-
Sao- Se-© Se-© Se-©
HEpl. | 8-9-339-096-| X-9-339-061 b-9-339-096-| 6-9-339-096- | %-9-339-096] ©-9-339-96-
Seo-b Seo-b Seo-b Se-b (Oex) | Seo-b Seo-b
3-0-337-09b-
S¢0-b (Oin)
lip’ezhundl / lip’ezh -To hide (from smb.)
S/Ol Il s Xl 21l s X2 3 I s. X3 31 pl X3 3 1l pl XZ 3 1 pl X3 B
meép’ezhunal | jép’zhunal ép’ezhunal ép’ezhunal jep’ezhunal | ep’ezunal
Is. | comeme j-é-p’ezh-un{ khw-&- | ccceeee j-é-p’ezh-un4{ khw-é-p’ezh-
al p’ezh-un-al al-d un-al
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Il's. m-é-p’ezh- | —e---- kh-é-p’ezh- | n-e-p’ezh-un- | —coe--- kh-é-p’ezh-un-
un-al un-al al al
Il s. m-é-p’ezh- | j-é-p’ezh-un{ kh-&é-p’ezh- | n-é-p’ezh-un- | j-é-p’ezh-un4 kh-&-p’ezh-un-
un-al al un-al al / gw-é{ al-kh al
p’ezh-un-al
Ipl. | comeeee j-é-p’ezh-un{ khw-&- | ccccaee j-é-p’ezh-un4 khw-é-p’ezh-
al-d p’ezh-un-al- al-d un-al-d
d
I pl. m-é-p’ezh- | —cee--- kh-é-p’ezh- | n-e-p’ezh-un- | —cce--- kh-é-p’ezh-un-
un-al-d un-al-d al-d al-d
Il pl. | m-é-p’ezh- | j-&-p’ezh-un{ kh-é-p’ezh- | n-é-p’ezh-un- | j-é-p’ezh-unq{ kh-&-p’ezh-un-
un-al-kh al-kh un-al-kh al-kh  / gw-é{ al-kh al-kh
p’ezh-un-al-kh

1. The first block:
RE; =X; =< X;>0
RE; = Xpp=< X;d >0 = ( X;, {SBJ2PL}<=>d)
RE; = Xic= < X1kh > o = ( X, , {SBJ3PL}<= > kh)

2. The second block, which includes the Il and the V columns:
REl =Xy =< X2>G

REZ = X2b=<de >0
RE3 =Xp=¥< szh >0

3. The third block:
RE; =X3, = <khw X3 >o = ({SBJ1}<=> khw, X;)
RE; =Xsp=<khX;>o = ({SBJ2}<= > kh, X;)
RE; =Xsp= < khX3 > = ({OBJ3}<= > kh, X,)
RE; = X3 = <khw X3d > = ({SBJ1}<= > khw, X;, {SBJ1PL}<= > d)
REs = X3, = < khX3d> o = ({SBJ2}<= > kh, X;, {SBJ2PL}<=>d)
REg = X3¢ = < khXskh > 6 = ({OBJ3}<= > kh, X;, {SBJ3PL}<= > kh)

4. The forth block:
RE; =X3, =<n X3 >c = ({OBJ1PL}<=>n, X;)
RE;=X3, =<nX3>c/ <gw X3 >c = ({OBJ1IPL}<=>n, X;) / ({OBJ1PL}<= > gw, X;)
RE; =X3,=<n X3d >0 = ({OBJ1PL}<=>n, X;, {SBJ2PL}<= >d)

RE4 =X3c=<n X3 kh >o/< agw X43kh >0 = ({OB\]:I.PL}<: > n, X3, {SBJ3PL}<: > kh) / ({OB\]:I.PL}<: > gW,

X5, {SBI3PL}<= > kh)

(X,, {SBIIPL}<=>d)
(X,, {SBJ3PL}<=>kh)
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The Current Researches on GESL

49th ASEEES Annual Convention. Chicago. USA, November 9-12. 2017.

The Georgian Sign Language (GESL) verbal morphology. GESL is less studied language for today. It is a
language of Deaf and Hard of Hearing people (DHH) in Georgia. These people are the linguistic minority without
any national diversity inside their community, and GESL is a united language for them. GESL has its individual
grammar system, but unfortunately till now it never had been investigated in details.

It is known that there was a dominant Russian Sign Language in The Soviet Union and it had a big influence on
the all Sign Languages (SL) in this space. In the post-Soviet reality these SL began to reintegrate. The former
Soviet Republics perform the investigations of these reintegrated SL in their countries. Georgia is typical in that
and now we are doing the first steps. Namely, a few scientific works and teaching guides were published with the
financial support of USAID and Save Children International Thilisi Office. | investigated the GESL linguistic
system in general and published a book “The Georgian Sign Language”; in a close collaboration with the local
Deaf community | elaborated the first Georgian Dactyl Alphabet and introduced it to my colleagues at the
different International conferences. Last year, | published “The GESL Dictionary” with 4000 lexical units and
created its electronic version as well (www.gesl/iliauni.edu.ge). This project was supported by Shota Rustaveli
National Scientific Foundation. “The GESL Election Dictionary” was published last year with the financial
support of USA Embassy in Thilisi.

Main Projects

» The Georgian dactyl alphabet and the font for it was elaborated by T. Makharoblidze with the Union of
Deaf of Georgia;

» GESL grammar was investigated supported by USAID, NGO Save the Children International Thilisi
office, MOE;

GESL dictionary (4000 units) - supported by Shota Rustaveli National Scientific Foundation;
GESL children dictionary (500 units) - supported by The Bank of Georgia;
GESL election guide dictionary (500 units) - supported by USA Embassy Thilisi;

YV V V V

GESL guide books (3 levels) were published - supported by supported by USAID, NGO Save the
Children International Thilisi office, MOE

» Computer translation from sign into spoken languages and vice versa - supported by Ilia State University
is in process

The most important milestone for the Euro-Atlantic paradigm of values is a development of non-stop processes
for integration of disability people into the civil society. In this light the deep investigations of the GESL
morphology is a very important and topical, as it meets the life demands of DHH in Georgia. This project will be
a base for any type of future works in this field and for Deaf education as well, as the elaborated GESL material
can be additionally used for GESL teaching-learning processes. The presented project can be considered as an
important contribution to overcoming the extremely serious problems in DHH education in Georgia. It is clear
that only after the detailed scientific researches of GESL it will be possible to elaborate the manuals and textbooks
for schools and universities on/about this language. Crucially the importance of morphological researches for
different humanitarian and inter-disciplinary studies in this field is out of doubt.

Besides the abovementioned works of mine, unfortunately no other investigations about GESL have been
performed. The only fundamental work about GESL is my book “The Georgian Sign Language”, which is a
general overview of this language. Meanwhile its grammar still needs to be researched carefully. There is a big
challenge for linguists to reveal the detailed morphological structure of GESL, its grammar categories and
systems. In the light of fundamental studies it is very topical and important to perform researches of GESL verbal
morphology. In addition, the main conception of GESL development stresses the importance and meaning of
GESL scientific researches.
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For today, I work on the project of Verbal morphology of GESL. This project aims to perform the detailed
investigation of the GESL verbal morphology. In order to achieve this goal, the following objectives have to be
fulfilled:

[] Thoroughly acquainted with foreign literature and consultations with foreign colleagues, the international
field experience;

[] Working with GESL Deaf sources to reveal the language forms;

[] Organizing Video and photo filming of GESL signing process;

[] Computerization of language materials and creating a systemic base /archive of GESL material;

[] Digitization of GESL forms via Leap-Motion;

[] Performing the descriptive linguistic analysis of GESL verbal forms;
[] Revealing the grammar categories of GESL verbs, revealing the systems and markers;
[] Providing the typological analysis of the described verbal categories:

[] Writing the parts of the book “The GESL Verbal Morphology”;

[] Preparing the theses and papers, and participating in international conferences and symposiums;
[] Preparing the publications;

[] Elaborating the syllabus for Ilia State University MA level, and preparing the readers for students;

[] Preparing and publishing the book “The GESL Verbal Morphology”;
[] Making a presentation of the results of the project.

The mentioned tasks will be implemented in phases by the concrete actions according to the project time-line set
out in 36 months. In each period the work is divided into several stages:

I Working with DHH and revealing the GESL forms, video filming and photographing of GESL
material and data digitization via Leap-Motion;

Il. Elaborating the titles for video and photo material, glossing and translating into spoken Georgian,
computerization of GESL material and filling GESL working data/archive;

Il Linguistic description of GESL material and typological parallels with the other SL;

V. Preparing the publications and conference papers, writing the parts of the book “The GESL
Verbal Morphology”

In terms of the project (GESL Verbal Morphology) I intend to perform the detailed investigation and description
of the following issues of the GESL verbal morphology:

[1 Verbal semantic groups in GESL;

[] Subject and objects;

[ 1 Animated and in-animated arguments, classifiers in GESL;
[] Valency and argument agreement, argument alternations;
[] Transitivity, active and passive forms;

[] Version;

[] Causation;

[] Spatial categories in GESL verbs;

[] Conjugation — TAM (tense, aspect, mood)

[ ] Modal verbs;

[] Verbal phrases;

[] Verbal negation;

[] The word order in GESL;

[] Verbs and nouns in GESL

Each objective of course implies the concrete results. Overall the expected results of the project are:
[] The final result will be the most clearly presented by the published scientific book “The GESL Verbal
Morphology”;

[] The scientific publications will be published concerning the research issues in high-impact international
journals;
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[] The papers on the GESL verbal morphology will be presented at international conferences and
symposiums;

[] The syllabus with readers for MA level will be elaborated and implemented at Ilia State University;

[] GESL computerized systemic archive of video and photo material with titles, will be an additional result
and it will be possible to use these materials for future scientific works and for DHH education process as
well;

[] Qualified staff will be prepared — MA student working in this project gains considerable experience.

The pure linguistic methods are descriptive and comparative, also typological. The GESL verbal categories should
be revealed by working with GESL native-speakers - language sources. The opposition systems and markers of
these categories should be determined.

The research work can be divided into several stages:

I Working with the Deaf language sources following this scheme: DHH will answer the specific
questionnaires, describe the illustrations and discuss topics of their interest among each-other. Deaf
cameraman will film the signing process by video and photo cameras.

Il. The video and photo materials will be subtitled. Then these sign texts will be glossed and
translated into spoken Georgian. Video-materials will be placed on YouTube, photographs will be
sorted and saved as GESL systemic archive in GESL laboratory at Ilia State University, i.e.
meanwhile the GESL data archive will be created;

Il Performing the detailed linguistic descriptive analysis of GESL materials and the possible
typological parallels with the other SL data;

(\VA Preparing the publications and papers for international conferences, writing the concrete parts of
the book “The GESL Verbal Morphology”.

In the presented research the innovative methodic approach implies the filming GESL forms additionally
involving Leap-Motion data-information. By adding the Leap-Motion parameters we can receive more detailed
information about the signs - as 3D digital data via infra-red rays. Such data will be easy to convert for the
different translation engines and it can be also supportive for future computational researches.

The proposed research of the GESL verbal morphology - as the first fundamental research of the GESL grammar,
will be a beginning for future fundamental and applied researches in this field. This research will keep its
scientific value for many years.

The product elaborated in terms of the presented project will be very important for Deaf education in Georgia. It
will have the practical usage for DHH special schools in teaching GESL, as well as for practical and theoretical
courses for university teaching at BA and MA levels. In order to integrate the results of our research into the
education process, a syllabus for MA level will be prepared and implemented at School of Arts and Sciences at
Ilia State University.

As a result of the research the book “The GESL Verbal Morphology” will be published in Georgian. It will
be disseminated to educational institutions and libraries of Georgia. The GESL data systemic archive will be
created and it can be used for different type of future researches in this field. The talks at the international
conferences and published thematic papers in foreign journals will integrate the results of our research into the
word-wide academic community.

The continuation of the completed project can be the deep typological researches of some concrete issues,
cognitive and neuro-cognitive researches concerning GESL, investigations of DHH agrammatism, GESL nouns,
pronouns and adjectives can be investigated in details, etc. | also expect to have scientific discussions on the
specific issues.

In addition to the main goal, the abovementioned project elaborates the first well-described, titled, glossed and
translated materials on GESL. This will be the first step forwards the creation GESL corpora. This material can be
also used for GESL learning process, and this is very important as there is a shortage of such material — as a
matter in fact in fact, very little is done in this field in Georgia.
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Agrammatism in Georgian

(Theoretical discussion)

Agrammatism as the one of the most important field of the work in clinical linguistics had not been
investigated deeply in Georgia. The work was limited by surface treatments of the general logaoedic
models. Full analysis of the system of the Georgian language never had been conducted in this regard.
The major theoretical characteristics of agrammatism in the Georgian language structure are not
identified. Soviet and post-Soviet speech therapy in Georgia was primarily based on the general
phonological approaches revised in the Russian scientific literature. Speech therapy problems in
Georgian never have been identified at any level of the language hierarchy and the specifics of this
concrete language structure never have been taken into consideration.

In fact, the present work is the first step in this discussion. The report includes a theoretical
discussion about speech therapy at the all levels of the hierarchy. Thus, the estimated linguistic spaces
for speech therapy will be illuminated at phonological, morphological, syntactic, lexical and semantic
levels. Additionally the inter-level possible agrammatism will be also discussed.

Hopefully the systemic theoretical analysis through the Georgian language structure in terms of
speech therapy will be a valuable base for future practical researches in this direction.
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Theoretical Frames for a Sign and Dactyl Recognition System
Keywords: Sign languages, sign recognizing, GESL, computer linguistics

Abstract

Georgian Sign Language (GESL) is a native language of approximately 2500 Deaf and Hard of Hearing people
(DHH) in Georgia. These people are a linguistic minority in the country, whose main problem is lack of
communication with hearing people. The same problem occurs with other DHHSs all over the world. Engineers of
modern technology try to resolve this communication problem. Currently creating a computer translator from sign
languages (SL) into spoken languages and vice versa is a challenge for scientists.

Research on technological solutions for SL recognition already has its history, as during the last two to three
dozen years, a number of virtual studios worldwide carried out various experiments (see the list of references).
Despite such an intense interest in the issue of a Sign-Spoken language translator (SSLT), such a device has not
yet been developed. This paper presents the theoretical frames for sign language recognition systems and includes
an overview of the existing sign recognition systems, devices, methods, and challenges. In this work, a new
theory, the theory of neutral signs (TNS), is presented, the sign classification system is offered, and the sign-
producing phases are revealed. The static sign recognizer, including the dactyl recognition system, is elaborated
for GESL, and the engine can be used for any other sign language.

We have observed two basic technical paradigms to solve the problem: Graphic and Non-graphical processing.
Despite the existing different methods, the environment in this field is almost identical, in general, for all studies.
The various devices were used for sign recognition. To get information, Human Computer Interaction (HCI)
devices follow these steps below:

» Data are written in the computer from the device;
« Database primary learning/elaboration/development is performed,;
» New data is compared with the existing one.

The results appear with various approximations, depending on the approaches and methods, processing principles
and algorithms and on combinations of these factors.

There are two approaches for sign-recognizing: SVM (Support Vector Machine) and HMM (Hidden Markov
Model). Along with HMM algorithm of bottom-up approach, we revealed a hybrid method of Bottom-up and
Top-down approach.

The present research sheds light on the theoretical frames for SL recognizing systems and exposes new
challenges.

The signing process (and sign neighborhood) is as unpredictable and nonlinear as it is in spoken languages. In
addition, taking into consideration the individual signing (kinetic) manners depending on the mood and physical
conditions of a signer, we can say that NS variations in the sequence are chaotic.

Main references

1. Gao Wen and Chunli Wang. "Sign language recognition.” Series in Machine Perception and Atrtificial
Intelligence 48 (2002): 91-120.

2. Tang, Matthew. "Recognizing hand gestures with microsoft’s kinect." Palo Alto: Department of Electrical
Engineering of Stanford University:[sn] (2011).
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Marin, Giulio, Fabio Dominio, and Pietro Zanuttigh. "Hand gesture recognition with leap motion and
kinect devices." 2014 IEEE International Conference on Image Processing (ICIP). IEEE, 2014.

Li, Yi. "Hand gesture recognition using Kinect." 2012 IEEE International Conference on Computer
Science and Automation Engineering. IEEE, 2012.

Murata, Tomoya, and Jungpil Shin. "Hand gesture and character recognition based on kinect sensor."
International Journal of Distributed Sensor Networks 2014 (2014).
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Negative modals in Georgian Sign Language: partial suppletion and concord

Makharoblidze Tamar & Roland Pfau. Annual meeting of the German Linguistic Society
(DGfS) - workshop on "One-to-many relations in Morphology, Syntax and Semantics”, 7-9
March 2018, Stuttgart; https://www.dgfs2018.uni-stuttgart.de/en/index.html

Background: In sign languages (SLs), clausal negation can be realized by manual signs (particles,
adverbials, n-words) and/or a headshake [4]. Interestingly, across SLs, certain signs — mostly
existentials, completives, and modals — commonly involve an irregular negative form, resulting from
suppletion, affixation, or cliticization [3,5]. In addition, some SLs allow for Negative Concord involving
manual negators, while others do not [2].

Present study: We investigate the behavior of modals (and the verb KNow) under negation in Georgian
SL (GESL), an understudied language. Our study is relevant to the workshop for two reasons: (1) under
negation, these verbs display a (partially) suppletive form, i.e. a morphological one-to-many relation;
(1) in the past tense, these suppletive forms obligatorily combine with the manual particle NOT, i.e. we
observe Negative Concord, a syntactic many-to-one relation.

I. Partial suppletion: In general, GESL clauses are negated by the particle NOT. The modals CAN and
WANT and the verb KNow, however, behave differently: they take an irregular negative form, which is
characterized by change of movement (CAN, WANT) or handshape (kNow). We discuss this pattern in the
context of a typological classification of irregular negatives in SLs [5]. We argue that the forms are
neither fully suppletive nor morphologically complex, as the observed phonological changes only apply
to a single sign, i.e. they don’t fit into the proposed classification. We therefore suggest to extend the
classification by adding a category “partial suppletion’.

I1. Tense-specific Negative Concord (NC): Things get even more interesting in the past tense. When
used in a past tense context, the irregular negative forms have to combine with the particle NOT, as is
illustrated for wANT-NOT in (1a). Using only the partially suppletive form leads to ungrammaticality
(1b), and so does combing WANT-NOT with the particle NOT in the present/future tense, irrespective of
the position of the particle (1c). That is, this type of NC in GESL is tense-specific (note that tense-
specific negation strategies are also common in spoken languages [1], but to the best of our knowledge,
they never apply to only a subset of verbs). In the past tense, we thus observe at the same time the
combination of two meanings in a single form (WANT-NOT) and the expression of one meaning by two
forms (NC).

1) a

YESTERDAY

“Yesterday I didn’t want to paint.’
b.  * YESTERDAY WANT-NOT PAINT
C.  * TODAY WANT-NOT NOT PAINT / * TODAY WANT-NOT PAINT NOT

Analysis: What causes this idiosyncratic behavior of GESL modals? We hypothesize that TnsP is only
projected in the past tense, and that it dominates NegP (note that GESL verbs never inflect for tense).
NegP has to be lexicalized. In the present/future tense this is achieved by moving the modal to Neg,
yielding the irregular form, but in the past, the modal moves further up (as evidenced by it preceding
NOT), and therefore merging NOT in SpecNegP becomes obligatory.

References: [1] Miestamo. 2005. Standard negation. Mouton de Gruyter. [2] Pfau. 2016. A featural approach to

sign language negation. In Negation and polarity. Experimental perspectives. Springer, 45-74. [3] Pfau & Quer.
2007. On the syntax of negation and modals in Catalan SL and German SL. In Visible variation: Comparative

292


https://www.dgfs2018.uni-stuttgart.de/en/index.html

studies on sign language structure, 129-61. Mouton de Gruyter. [4] Quer. 2012. Negation. In Sign language: An
international handbook, 316-39. Berlin: De Gruyter Mouton. [5] Zeshan. 2004. Hand, head, and face: Negative
constructions in sign languages. Linguistic Typology 8. 1-58.

Cross-modal typology: Tense-specific negation strategies are also common in spoken languages [1]. A
pattern that is strikingly similar to the one we described for GESL is attested in Lewo (Austronesian):
future tense is negated by the post-verbal particle re, while in the past, the same particle combines with
the negator poli. That is, just as in GESL, one negative marker is used in both tenses, and in the past
tense, we observe NC. Still, to the best of our knowledge, such tense-specific patterns never apply to
only a subset of verbs.

15} Ho M3 Morphology
[ VERB.NEG NOT Jpast Syntax
\ Neg Semantics
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A negation-tense interaction in Georgian Sign Language

Makharoblidze Tamar & Roland Pfau. A negation-tense interaction in Georgian Sign Language.
The seventh meeting of the ““Formal and Experimental Advances in Sign language Theory”
(FEAST) University of Venice on June 18-19-20, 2018.

Background: In sign languages (SLs), clausal negation can be realized by manual signs (particles,
adverbials, n-words) and/or a headshake (or some other non-manual). The way in which such manual
and non-manual markers of negation interact, however, is subject to language-specific constraints
(Zeshan 2004). Interestingly, across SLs, certain signs — mostly existentials, completives, and modals —
commonly involve an irregular negative form, resulting from suppletion, affixation, or cliticization (Pfau
& Quer 2007; Quer 2012). In addition, some SLs allow for Negative Concord involving manual
negators, while others do not (Pfau 2016).

As for the feature tense, the available evidence suggests that it does not usually play a
(morpho)syntactic role in SLs, as verbs do not inflect for tense (but see Zucchi (2009) for LIS). Still,
some authors suggest that Tense does project in the phrase structure of some SLs (e.g. Neidle et al.
(2000) for ASL; Pfau & Quer (2007) for DGS and LSC; Gokgdz (2011) for TID).

Present study: We investigate the behavior of modals (and the verb kKNow) under negation in different
tense contexts in Georgian SL (GESL), based on naturalistic data from three (second or third generation)
native signers, combined with elicited data and grammaticality judgments. GESL is an understudied
language which is used on a regular basis by approx. 2,500 people in Georgia.

We first demonstrate that these verbs display a (partially) suppletive form under negation, i.e. a
morphological one-to-many relation. Second, and more strikingly, the data reveal that in the past tense,
these suppletive forms obligatorily combine with the manual particle NOT, i.e. we observe Negative
Concord (NC), a syntactic many-to-one relation.

I. Partial suppletion: The available data suggest that GESL is a manual dominant SL. In general,
clauses are negated by the particle NOT (1). The modals cAN and WANT and the verb KNow, however,
behave differently: similar to what has been described for other SLs, they take sign-specific irregular
negative forms, characterized either by a change of movement (CAN (2a), WANT) or handshape (KNOw).
(2b) shows that the combination of the modal with the negative particle is ungrammatical. We argue that
these forms are neither fully suppletive nor morphologically complex [5]; rather, they display ‘partial
suppletion’, i.e. sign-specific stem-internal phonological changes (non-manuals neglected in examples).

(1) INDEX; LETTER WRITE NOT
‘I do/did not write a letter.’

(2) a. INDEXj; LETTER WRITE CAN-NOT
‘I cannot write a letter.”

b. * INDEX; LETTER WRITE CAN NOT

I1. Tense-specific Negative Concord (NC): While the deviant behavior of modals under negation is
well-documented in the SL literature, we encountered an unexpected pattern in the spontaneous data
when negative modals were used in a past tense context. In such contexts, the irregular negative forms
have to combine with the particle NOT, as is illustrated for WANT-NOT in (3a).
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b. * YESTERDAY WANT-NOT PAINT

“Yesterday | didn’t want to paint.’

C. * TODAY WANT-NOT NOT PAINT / * TODAY WANT-NOT PAINT NOT

Discussions with the informants confirmed that using only the partially suppletive form leads to
ungrammaticality (3b), and so does combining WANT-NOT with the particle NOT in the present/future
tense, irrespective of the position of the particle (3c). That is, this type of NC in GESL is tense-specific.

Note that tense-specific negation strategies are also common in spoken languages, as is illustrated
by the example from Arapesh in (4). In the future tense, negation requires the clause-initial particle
kobwi (4ab), while non-future tenses are negated by a combination of the two markers wo and e (4cd)
(Conrad & Wogiga 1991; in Miestamo 2005:257). However, to the best of our knowledge, such tense-
specific strategies never apply to only a subset of verbs. In the GESL past tense, we thus observe at the
same time the combination of two meanings in a single form (WANT-NOT) and the expression of one

meaning by two forms (NC), as illustrated in Figure 1.
L 15} 15 Morphology
[ VERB.NEG NOT Jpast Syntax

N\

A% Neg

Figure 1. One-to-many and many-to-one relation in Georgian SL

Semantics

(4) a wotak m-u-lpok
more  1pL-IRR-fight
‘We will fight some more.’
C. n-a-nak
3SG-R-gO

‘He went.’

b. kobwi wotak m-u-lpok
NEG more  1pL-IRR-fight
‘We will not fight anymore.’

d. wo n-U-nak e
NEG 3SG-IRR-JO NEG

‘He didn’t go.”
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Analysis: What causes the idiosyncratic behavior of GESL modals? We hypothesize that NegP has to be
lexicalized by a manual sign. In general, this is achieved by using a negative particle (NOT in (1a)),
which is merged in the head of NegP, and this explains why GESL is manual dominant. When a modal
is used in a negative context, it obligatorily moves to Neg, and the resulting Mod+Neg complex will be
spelled out by the irregular form (2a) (cf. Pfau & Quer (2007) for DGS/LSC). We further assume that in
past contexts, the modal moves further up to Tns, as evidenced by it preceding NOT (3a), due to [+past]
being a strong feature. Following Neg-to-Tns movement, Neg is vacant, and thus, merging NOT in NegP
is obligatory in [+past] contexts.

While details of this analysis may have to be reconsidered once more data become available, we
take the tense-specific NC pattern described here to strongly suggest that Tense is grammatically active
in GESL in a way that has not been previously described for any other SL.
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Georgian Sign Language Researches
(Abstract)

Panel on Caucasian Languages and Cultures at the Deutsche Orientalistentag -”’Asia, Africa and
Europe”. Jena. Germany. 18-22 September 2017 http://www.dot2017.de

The Georgian Sign Language (GESL) is a language of Deaf and Hard of Hearing people (DHH) in Georgia.
These people are the linguistic minority without any national diversity inside their community, and GESL is a
united language for them. GESL has its individual grammar system, but unfortunately till now it never had been
taken into consideration for any kind of typological researches about sign languages.

In the Soviet period sign languages in this region were highly influenced by the Russian language and Georgia is
typical in that. Interestingly, many active members of the local deaf community are non-Georgian native speakers
(as bilinguals) and in addition, during the Soviet period there were no books about Georgian sign language. The
Russian influence is easy to find in the lexical units and in the old Georgian dactyl alphabet, which was totally
based on the Russian one. In practice this means that many deaf people can communicate in this “Soviet sign
language” and they would like to keep this possibility. However the process of nationalization has begun
everywhere in the post-Soviet region and sign languages are reintegrating creating their own dactyl alphabets and
providing the scientific researches of their own national sign languages. Besides Georgia such processes take
place in many other former Soviet republics, such as Ukraine, Byelorussia, Estonia, Lithuania, Latvia, Moldova,
etc.

GESL is less studied language for today, but in recent years the GESL linguistic system was investigated in
general and a book “Georgian Sign language” (650 pages) was released, the first Georgian Dactyl Alphabet (and
its font) was elaborated, “The GESL Dictionary” with 4000 lexical units was published (with its electronic version
- www.gesl/iliauni.edu.ge) along with the other publications. The new technological projects are in process.

Keywords: Sign languages, Georgian Sign Language, GESL, dactyls, dactyl alphabet
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Concerning the modal constructions in Georgian Sign Language (GESL)

The 7th Meeting of Signed and Spoken Language Linguistics (SSLL2018) September 28 - 30,
2018 National Museum of Ethnology (Minpaku), Osaka, Japan

Georgian sign language (GESL) is an understudied language of about 2, 500 Deaf and Hard of Hearing
people in Georgia. This is an independent language with a big influence of the Russian Sign Language
(RSL) onits lexical level.

The modal constructions on GESL are constructed by the combination of modal verbs and finite verbs.
The word order is not strictly defined, but in the most cases the main verbs follow the modal verbs.

(1) WANT DO IT.
| want to do it.

This is an example with the first pronoun drop, which is common for GESL. The category of tense does
not have any kind of grammatical markers, and by adding the adverb of time YESTERDAY to this
sentence, we will receive the past tense.

(2) YESTERDAY WANT DO IT.
Yesterday | wanted to do it.

Negative forms of modal verbs have the specific signs with the different phonologies. The positive form
of modal verb does not combine with the negative particle.

(3) WANT-NOT DO THIS.

I do not want to do this.
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Interestingly enough, negation has the tense-related strategy in GESL. In the past tense the negative
forms of modal verbs are combined with the negative particle NOT. Thus, we have a negative concord.
Such combination of particle and negative modal is limited only to the past tense. The example 4 below
shows the partial suppletion and the negative concord:

(4) YESTERDAY (S)HE WANT-NOT NOT GO THERE.
Yesterday (s)he did not want go there.

The sentence 4 will keep past tense content if we remove the adverbial of time YESTERDAY, because the
combination of the modal verb and the negative particle NOT can be accepted only in the past tense.
Without such a combination the past context will be ungrammatical.

(5) YESTERDAY (S)HE WANT-NOT GO THERE.

This example (5) is not correct, as the negative particle NOT is missing. Conversely, the appearance of
the combination of the modal verb and the negative particle NOT leads ungrammatically.

Crucially, the modal constructions in GESL do not repeat the spoken Georgian data and neither are
influenced by RSL.

Main references:

Fischer, Susan D. 2006. Questions and negation in American Sign Language. In Ulrike Zeshan (ed.), Interrogative and
negative constructions in sign languages, 165-197. Nijmegen: Ishara Press.

Makharoblidze, Tamar. 2012. Kartuli jest’uri ena [Georgian Sign Language]. Thilisi: Ministry of Education and Science,
USAID, Save the Children International.

Pfau, Roland & Josep Quer. 2007. On the syntax of negation and modals in Catalan Sign Language and German Sign
Language. In Pamela Perniss, Roland Pfau & Markus Steinbach (eds.), Visible variation: Comparative studies on sign
language structure, 129-161. Berlin: Mouton de Gruyter.

Quer, Josep. 2012. Negation. In Roland Pfau, Markus Steinbach & Bencie Woll (eds.), Sign language. An international
handbook (HSK — Handbooks of Linguistics and Communication Science), 316-339. Berlin: De Gruyter Mouton.
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Concerning Some Issues of Imperfective Modality

in Spoken and Signed Georgian
(Theses)

Conference on Historical Linguistics of the Caucasus. Paris, Ecole Pratique des Hautes Etudes,
April 12-14, 2017 pp.124-127 http://immocal.ifeaistanbul.net/paris2017conf/

Modality is one of the most fascinating and most complex fields of the language studies. In linguistics the
term “modality” has been used for different types of reality. In general, there are three traditionally
accepted meanings for this term, depending on whether one is referring to logical, discursive or
grammatical facts. Recently it has acquired a new meaning, related to the channel employed in forming
messages. Even if we consider only grammatical content of this term, modality is an extremely complex
category resisting a general common definition capturing all the factors involved. (Herrero-Blanco &
Salazar-Garcia. Acc. 2016 15.10.)

Modality can be classified into deontic and epistemic modality (Palmer 1979; Hoye 1997): (a) Epistemic
modality is concerned with matters of knowledge or belief on which basis speakers express their
judgments about states of affairs, events or actions (Hoye 1997:42). (b) Deontic modality is concerned
with the possibility or necessity of acts in terms of which the speaker gives permission or lays an
obligation for the performance of actions at some point in the future (Hoye 1997:43). In Georgian (and
not only) sometimes the difference between the epistemic and deontic modality is not very clear and the
same modal verb or particle (unda for example, which is the most frequent element for modality and now
is becoming a particle) can display epistemic and deontic contents. Unfortunately in Georgian linguistic
literature there is a lack of researches concerning the modality.

In modern spoken Georgian modality content often occurs with the following verbal forms: minda ‘I
want’/unda ‘should’, Seizleba /Sesazloa ‘it is possible’, vpikrob ‘I think’/sapikrelia ‘one could /may
think’, ve ¢'vob ‘I doubt’ /sae ¢'voa ‘It is doubtful’, vwaraudob ‘I soppose’ /savaraudoa ‘It could be’/
‘sopposed’, vgrznob ‘1 feel’ / igrznoba ‘One can feel’, c’xadia ‘it is clear’ natelia ‘it is clear’. Besides the
abovementioned verbs spoken Georgian uses the particles: lamis ‘almost’, titkmis ‘almost’, k’inayam
‘almost’, ikneb ‘maybe’, egeb/egebis ‘let it be’/if’, net’av/netavi ‘() wish’ — to display the
approximation, willing or expectation. The combination of the modal (non-verbal) element with
approximation semantics and the finite verb looks as follows: A. The particle of approximation + aorist =
past tense with non-realized action (lamis movida — He almost came, but the fact is that he has not come
and we have the negative result.) B. The particle of approximation + optative = present tense with almost
performed action (lamis movides — he is about to come and we are not sure how the process ends.) The A-
type forms are the avertives and B-type forms are the approximatives.

The difference between perfective and imperfective forms of the following modal constructions is
principal, compare: A. net’av xat’avdes ‘I wish him/her painting’ and B. net’av daxat’avdes ‘I wish him
to paint’. The first modal construction (A) means the wish him/her to be able to paint, or being in the
process of painting; while the second one (B) means that the wish is to have a result — painted (something)
by him/her. Imperfective modality is process oriented action in difference from result-oriented perfect
forms. Deductively, this difference seems to be universal.

In spoken Georgian the preverbs have the crucial role for the category of aspect. The temporal and spatio-
temporal functions of preverbs in spoken Georgian will be discussed during the presentation.
Interestingly, Georgian verbs may have perfect or imperfect /durative forms almost for the all rows of
conjugation — including even aorist, perfect and pluperfect (Compare the forms: vc’ere and dav’cere,
mi’ceria and damic’eria, mec’era and damec’era).

Imperfective modality can be displayed by the certain constructions — the combinations of the modal
verbs displaying epistemic and/or deontic content and the proper forms of finite verbs.

Modality /Georgian form Modal verb Finite verb Semantics
Epistemic vici ak’etebs/ak’etebda | Present Present / Imperfect Knowledge / feeling of th
process, but not sure about th

300


http://immocal.ifeaistanbul.net/paris2017conf/

results

Epistemic vici gaak’etebda Present Future subjunctive convincing semantics  (Bein,
sure about the results)

Epistemic vicodi ak’etebda Past Imperfect Knowledge / feeling of th
process, but not sure about th
results

Epistemic vicodi gaak’etebda Past future subjunctive Knowledge / feeling being sur

about the results

Deontic minda (ga)vak’eto Present Optative Wish having the resut (with
proverbs)

Deontic minda vak’etebde Present present subjunctive Wish having the process

Deontic mindoda ga)mek’etebina | Past Pluperfect Wish having the resut (with
proverbs)

Georgian Sign Language (GESL) also can display the modality semantics with the combination of manual
and facial signs. Modals in GESL can occur in the pre-verbal, clause-final, or clause-initial positions like
the many other sing languages. Crucially, imperfective modal constructions are displayed by the repeated
signs. In the presentation the imperfective modality in GESL will be described including the negative
forms.

Keywords: modality, imperfective modality, Georgian, Georgian Sign Language, GESL
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Georgian Preverbs and Argument Agreement

Abstract
Paris. 2016

In the presented paper the functions of preverbs are described in Georgian and the other Kartvelian languages
as a contribution to the typology of this issue. Preverbs have different meanings and activities in different
languages. The typological classification of the functions of preverbs appears as follows:

PREVERB

SPATIAL TEMPORAL OBJECTIVE  LEXICAL

Dir41 in sp\Y aspectual/valency ffecthg wqrd derivation

Orientation towards the speaker tense changing  object role-shifting

The three functions of Georgian and other Kartvelian preverbs - spatial, temporal and lexical - are well-described
by a number of Georgian scholars, but the objective function of preverbs and object role-shifting effect of
preverbs in these languages are first described in this paper.

The objective content or function of preverbs has a derivational effect, such as changing the valency of the verb.
The lexical and objective functions are derivational. The later shows an argument linking effect, while the lexical
function performs lexeme derivation. As the affected argument always is an object, | named the argument
linking function as ‘objective’. This function of preverbs (particles and adpositions) and the effect of
transitivisation are described in the Indo-European languages by a number of linguists. Some scientists describe
the argument-structural preverbs and particles with a morphological approach, while other authors consider
particle verbs and preverbal constructions as syntactic matters. Jochen Zeller offers a hybrid approach (Zeller
2003:203). This hybrid theory seems to be the best approach. Following this logic we can consider preverbs (and
particles with verbs) as morphosyntactic matters, and for monopersonal languages this is a convenient analyzing
tool. On the one hand, anything concerning verbal valency in these languages should be considered on the
syntactic level only, since there is no morphological marking for objects in the verbs. On the other hand, the
proper morphological verbal forms with preverbs and/or particles create a concrete morpho-semantic base for
any changes of verbal valency. In this light, the objective function of the Georgian preverb in the frames of a
polypersonal verbal system seems to be very interesting from a typological point of view.

The paper also discusses verbal argument structure alternations signaled by preverbs in the Kartvelian
languages. | argue that preverbs also affect verbal valency changes and stimulate object role-shifting in Georgian
verbs and in the other Kartvelian languages as well. Preverbal object role swamping or so called ‘argument
alternations’ may occur in the Indo-European languages and it is well-attested in these languages. | name this
function of preverbs as ‘object role-shifting’ taking into consideration that it is a morphosyntactic phenomenon
with certain morphological references existed inside the incorporated Georgian/Kartvelian verbs in difference
from primarily syntactic ‘object alternations’ with semantic and pragmatic components. Actually, contextual
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factors are very important for argument alternations in general, but for object role-shifting the verbal
morphosemantics is crucial. Object role-shifting can be considered as one type of object alternation and these
two issues may have a single linguistic umbrella.

Keywords: preverb, object, valency, verb, Georgian, Mingrelian, Svan,typology, morphology, syntax
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Spatial Systems in Spoken and Signed Georgian languages
Santa Barbara. 2016

In languages spatial content can be displayed by lexical or grammatical means, or by the combinations
of these two means.

In spoken Georgian, the following lexical means index spatial content:
f. Geographical names
g. Personal pronouns
h. Motion verbs (the verbs with vectors)
i. Adverbs of place
j. Postpositions and prepositions.

Interestingly, the third person pronouns (personal and demonstrative pronouns) don’t distinguish gender,
but they show location in space towards the first (speaking) person. The following is a three-
dimensional model of spatial relations in these pronouns:

es “this” (sing.) — near the first person

Eg “that” (sing.) — near the second person (that near you)
1s (ig1) “that” (sing.) — far from the first and second persons
Eseni “these” (pl.) — near the first person

Egeni “those” (pl.) — near the second person

isini “those” (pl.) — far from the first and second persons

Grammatical means for space in spoken Georgian are shown by: a. Cases, b. (Cases with) postpositions
and c. Preverbs, and d. Verbal prefix vowels (a-, i-, e- u-).

In the Georgian language simple preverbs (CV, V structures) show direction. Compound preverbs
(CVCV, VCV structures) are produced by adding mo- preverb to the simple preverbs in order to convey
that the speaker is at the last point of destination. Thus, Georgian preverbs can display two types of
spatial content: direction in space and orientation towards the speaker.

The main directions in space are displayed by the simple preverbs. The compound preverbs with mo-
have the same spatial vectors additionally showing the orientation towards the speaker.

a. mi- — away /from speaker

b. mo- =~ towards /to speaker

Cc. mimo- —— back and forward

N

d. a-/amo- ' up
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e. ¢a-/camo- ! down

f. Se- Semo- 9 from outside to inside; semo- © around

g. ga- gamo- C from inside to outside

h. c’a- c’amo- — away /from something / somebody

N

i. gada- gadmo- overcoming, across

j. da- (damo-) l,*—* over a path

Georgian (Kartvelian) preverbs can show spatio-temporal content as well — as a result of the
combination of the two mean functions for preverbs.

The spatial relation occurs in polypersonal (incorporated) verbs of Georgian and it may be displayed by
prefix vowels. Some linguists distinguish the additional verbal categories such as situation (so called
“sazedao” when the verbal act is performed on/superface of the indirect object). The category of version
also may have some spatial contents along with wider destination semantics. For instance, superessive is
a spatial category of the indirect object. The verbal act performed by the subject is oriented towards the
indirect object. Actually, there are the two types of objective version: a. The objective version with
possessive semantics, and b. Superessive forms of the objective version with the spatial orientation
towards the indirect object.

The sapce in spoken Georgian (and not only) is subjective (speaker sensitive) and it is described from
the speaker’s point of view. This is a common semantical and lingvocultural phemomenon, but
interestingly spoken Georgian finds the concrete morphological means do display this semantical
content in its grammar.

The Georgian sign language (GESL) shows the two types of spatial relations: kinetic vector, which can
be considered universal for all sign langugaes (SLs) and pure linguistic spatial vectors, which are
specific in different SLs. GESL shows an exception to to the common rule of SLs having the noun cases
and additionally showing the spatial content of the indirect object.

Keywords: Georgian, Georgian Sign Language (GESL), space, spatial system
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Teaching spoken Georgian to Deaf children

and the problem of agrammatism

Agrammatism as the one of the most important field of the work in clinical linguistics had not been
investigated deeply in Georgia. The work was limited by surface treatments of the general logaoedic
models. Full analysis of the system of the Georgian language never had been conducted in this regard.
The major theoretical characteristics of agrammatism in the Georgian language structure are not
identified. Soviet and post-Soviet speech therapy in Georgia was primarily based on the general
phonological approaches revised in the Russian scientific literature. Speech therapy problems in
Georgian never have been identified at any level of the language hierarchy and the specifics of this
concrete language structure never have been taken into consideration.

The Deaf children are missing the natural process of learning spoken Georgian via audio memory-
channel unlike ordinary children, and this causes the total agrammatism among such children and
also among the other members of the local Deaf community. We believe that special programs for
teaching spoken Georgian to Deaf children must be elaborated focusing on the high activity of visual
memory-channel. Innovative technologies and visual multimedia programs will play a significant role
in such educational process.

In fact, the present work is the first step in this discussion. The report includes a theoretical
discussion about speech therapy at the all levels of the hierarchy. Thus, the estimated linguistic spaces
for speech therapy will be illuminated at phonological, morphological, syntactic, lexical and semantic
levels. Additionally the inter-level possible agrammatism will be also discussed. I also intend to
discuss the conception for teaching spoken Georgian to the local Deaf children.

Hopefully the systemic theoretical analysis through the Georgian language structure in terms of

speech therapy will be a valuable base for future practical researches in this direction. I also hope
that this topic will find the interests among young specialists.
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Power and The Construction of Identity in a Deaf Community

Makharoblidze Tamar, Smith Wendy (2018) ICS-2. Sesond International Conference on
Sociolinguistics. Insights from Superdiversity, Complexity and Multimodality. 6-8 September
2018. Eotvés Lordnd University, Budapest ics2.elte.hu

This paper presents the results of a study of the naturally occurring interaction of thirteen
participants in a Deaf* NGO in Thilisi, Republic of Georgia. There are few studies of the Deaf
Community as a community in its own right, rather than a pathological variation from the hearing world,
and fewer in terms of a true sociolinguistic community of practice. Following IRB approval (#16004;
July, 2016), we hired one of the participants to videotape eight hours of data over the course of several
weeks in July-August 2016. The only instructions we gave him were to videotape any interaction
between participants he encountered in the normal course of a day. Our analysis is based on nine
vignettes of interaction from the eight hours we collected. Georgian Sign was then translated into spoken
Georgian, and from there into English into a turn-by-turn format.

As stated by Eldredge (2005) people negotiate identities in the context and flow of daily
interaction, and in portraying themselves in interaction, they tell stories about themselves. Within these
data, we have found both narrative and conversation in Georgian Sign. Interestingly, the cameraman
appears and participates in all of these bits of data. We analyze the data in terms of footing shifts
following Goffman. The data illustrates how the cameraman negotiates and take power and agency with
the other participants and how shifts in identity occur as this happens. Additionally, we examine how
power gets constructed within these identities in relation to each other and to the hearing world.

* Deaf is used to identify “cultural affiliation” and deaf is used to identify simple audiological deafness.

Eldredge, B. K. 2005. The Role of Discourse in the Formation and Maintenance

Of the Deaf World. University of lowa (UMI Ann Arbor DA 3139420)
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Case marking in Georgian Sign Language

The seventh meeting of the ““Formal and Experimental Advances in Sign language Theory” (FEAST)
University of Venice on June 18-19-20, 2018.

Georgian Sign Language (GESL is a language of Deaf and Hard of Hearing people (DHH) in Georgia. As a
language of former Soviet space, it still has a considerable influence from Russian Sign Language (RSL),
especially on its lexical level. Crucially, however GESL has its individual grammatical system, which is not
only different from RSL, but also from spoken Georgian.

Usually, sign languages (SL) do not have case marking. One of the few studies that claim the existence of
case marking in SL is Meir (2003), who argues that Israeli Sign Language (ISL) features a case marking
pronoun, which is grammaticalized from the sign PERSON — the regular index pronoun directed in space at
either the signer/addressee or a location in space. Meir found that there are several relevant differences
between the signs PERSON and the case-marked pronoun labeled PRO[bC]. Meir (2003) considers, that “ISL
agreement verbs is a manifestation of the dative case’. She outlines, that ‘marking case distinctions on the
verb is very different from the more usual mechanism of case-marking in spoken languages, namely, by
marking the nominal arguments’. Makharoblidze (2012, 2015) and Borstell (2015, 2016, 2017) had trials to
describe case marking in SL.

|
K |I SOMBEOE0B0L GOBHGEN
1

\

a. Ergative b. Dative c. Genitive d. Vocative

Table 1. Case markers in GESL

Crucially, the GESL case marking does not mirror the system of spoken Georgian. While we acknowledge
that the system of case markers may have been influenced by spoken Georgian, the GESL case markers show
clearly different properties with respect to their distribution and use. For instance, Georgian has seven cases
which are used for all types of nouns. That is, we are not dealing with ‘Signed Georgian’, but with a
grammatical phenomenon in a natural sign language.

a. Nominative in GESL is widely used. This is non-marked form, which was revealed as an opposition to
other cases.
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b. Ergative in GESL is rarely used among the signers. Only 10% uses it in natural signing process. Although
it appeared among the signers few dozen years ago (in post Soviet time), and is considered as “good or
correct/ standard signing”. The GESL teachers teach these cases at Deaf schools. This case differs from
spoken Ergative. It is used only with human class nouns, while in spoken Georgian this case can be used for
any type of noun. Interestingly, the marker of ergative is a sign for HUMAN / PERSON - outlining the content of
human class for this case. This sign has the identical form across languages (see the table 1a).

c. Dative in GESL has also the same history as Ergative. It appeared during the reintegrating process and it is
taught at schools. So, that new DHH generations in Georgia will sign these cases. Dative in GESL is used for
indirect object nouns: INDEX1 TELL MOTHER-DAT. The marker is an extended index finger (see the table 1b). In
difference from the same type indirect object deictic marker the dative case marker does not move in space.
d. Genitive for GESL is a marker of positivity used for human (see the table 1c). MOTHER-GEN BOOK compare
with DOG BONE. This case was always used in GESL. With non-human animated referents the possessivity
marker “for” appears CAT FOOD-FOR. Note, that it appears after FOoD, not after the possessor and this marker
can move in space towards the possessor, while the genitive case marker does not move (like the other case
markers).

e. Vocative (see the table 1d) is an old case in GESL. Although there were some discussions about this case
(for spoken Georgian) weather is can be considered as a case or not.

The research is interesting, because it is the first study to describe case markers in a sign language. The study
can contribute to sign language typology as well.
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	    Spoken Georgian is the main language for education for Georgian DHH and therefore, it is very important to have a good knowledge of spoken Georgian and to overcome the existed agrammatism among the community members. 
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