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J6bsemn Im3bos mby ‘9bal, mmaozobs ©s 398 y39mgdal’ (39680l nba(z0s-
03000 s bogMmadmEnbm bLnd3dmbaydal LLC ©og3nbsblbgdoom, Mabmgabsy bamm-

3060bs(30m 3m30B)g@L NrEm3gl dommdal dmgoblbgbgdo.

a0dm (3930l Mgsd@mmgdo

PREFACE

This journal introduces a new volume of “The Georgian Journal for Language Logic Com-
putation” edited by the CLLS of TSU with support of the International Sympozium LLC.
The aims of the journal are twofold: It should increase the availability of the most funda-
mental publications of logic and linguistics to the general Georgian audience by translat-
ing them into Georgian language. In addition it should promote the international access to
important papers of Georgian scientists hithero untranslated by editing them in English. The
volume will therefore establish a forum for the Georgian public and international and Geor-
gian scientists to promote the awareness of the international research in logic and linguistics
in Georgia. It should be considered as part of the efforts to reestablish Georgia within the
European research space.
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J60 AM3M&AG 3JOVIRIA(N) @MK()
&3060LO RO B6Md3NIMIBIL 3M&HNOL

&- 3 ﬁgﬁSnam;;bJonb

36md0gF78ab 3MMdmg3s nb§gMmEnb3n3mnbsmnm 39Mmb3gdEngzs3n

dmbgmgo: Hbgonb 3936090 gdems 83909300b goembmegaals 0B6LE NG

BrITh MOXKeET, mpexe Ty0 yKe pOAHICs LIeToT
U B Ge3apeBeCHOCTH KPY>KUIIUCS JTHCTHI,
U Te, KoMy MBI ITOCBSIIIIAEM OIIBIT,

Jlo ombITa IprOOpeH YepTHI.

04693 By@Bmmds sOLgdmds ssbBEmm dog gl

©> b9d8r] B>OBGIORbYL 0Jbgd Bmamygdag,
5 doma babyg, g3oba(s 3mdmgbom godmaemadsl,

30dm033900 04690 3093 Iobsdg — M.

0©.0.095Mm3b30L  Boabds ,gLodogyMa  Imgmgbgdo ©s  Gzobo® (1971)
3o6as bboo gogbbeim 03 Goymo 3GmMdmgdol LsdgzbogHm ©s Fommbmaoyn®
a56bom3sl, Mm3gmo(s 393300750 (36mdagmgdabs s 3mabodonmo 3Gm3gbgdal
MO009MM303Mm7d98L  dormnsbmdsdo o dom  ,do@gMosen@®  LndbGMoL®,
3ol dobsbosmgdmagdo 93 Bemgdol Fobdomdg 0dmgbo  oFNBYG  ©s
361535ma56bMBnemgdosbn s@3mhbos, Mm3d G30bal 5d@ngmdal 3obysmaDsznsbmab
53939069890 894b030L gob30m8M5d5Lmsb gMme, 3sMomJbamaos, Fogmsd
d0yomndmads  geOmazsto ,mmzemmo  sabmb@ozoddn”. b, Mo I@3o3ge
©o©3gb0e0 3393Mbs @3, YBM™ 8gGo(3, @ongmb gmzgmeEegmor RsLEYNRISMES
3e0bog®o Imbs(39990000 — doMomawo bgbbmMymo s 3maboGonmo Bnbdi0gdal
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m3amndgdsl 3ammobbdmd — owmagb hgdmgal w339 Logggm brgds dsabadym-
9DmbbLYmo gMbzombomu@no GmImamsgnal, gmgd&Mmmgbzggemmamagnabs

©3 3mDbo@OHmbym-93nbonEo §mImaGsgonmo 33mg3950b Logmdggmdy, Hmdgmos
dobgogomsz 003393 oMs doMBm ob, Gm3 bgdabdng LgMombDym 3mabo@oy®

36m39L30 3060l M8gbndg Mdsbas Rstmmo, sMsdgwe obocs, M3 3mabo@ oo
3Mm39bgdobogol  @sdsobabosmgdgmos  LEGsGELGZNMo  gsbybabdmgMgmmds,
0603005 NM0  3oMNbGNMMbS s sMILEGOdOMYOHMS, Mo(3 FMOZIMKIMO©O
(3009900 dobgezoms3 @LENM©YdS

3Mabodond  33mg39830, asbbsgmmmgdom 3o bgocmdgzbogigdsdn, wown
3MmaMgbol doybgosgee, gbogmxabogndo 3Gmdmads 33mseg (bodg 3odsmal
Logbo MhAgds. o@gsmyGo ©s LYodogd@o — GLodognd  3oGgamMosbosb
30306053530, (36mdngfn ©s 3Ms3bmdngmn 3Om39Lgdal YOMgM®Bndsmmygds,
a®dbmdobdngfn  bs@ob Bgommagobommmgom@o  0b@gM3Mg@ o300l  LoMormemg,
Ladogd@a® dmgmgbgdbs o dom bgommEobsdogne  Fo@omMgdmgdl  dmEob
0bdmMIMAHB0bIob 3MmMdmgds — gb ob mgdgdos, HmMImgdaz bommoe ©s Medsdsw®
bomdmafinbs ©.0.006MM3L3038 mogol Boabdo s EMImMadbs o oy aMmasgzl
3J&ommds doggbgsgem 0dabs, Mmd ¢339 40 bgmdg dg@o(s 3o 3og0ws.

396@omyma  3Om39bgdalb  (bydog @  Mgommdosb)  smbgfmabsl
©d  bgommzodbommmaon®  3Om39Lgdmsb  dsmn  dgmabowgdabsl  ,0bLbsd0
hogommbadl” goab@nmgdm, Msdwgbows(z 356@smuMa 3Mm(3gLbgdo sMagkgadagzyMo
36m39bgdos, Moz 03sL 60dbogl, MmI dgdmagdgmos domn dy3sbs LogM(se-
MM JMmmME0bs@gds3mg (bsggmoalb dobgmgzom, (3bmdogMgds sfals Mgsmmmdal
ob  ob3ggd@o, Gm3gmoi  3MEISGYIMMIdy 396  ony3bgds, ob. Harens,
2001: a3.101). bgoGmgodommmann@o 3Gmigbgdobs ©s domgsb gsdmbzgmemo
396@omMn  dpamdsmgmdgdal 3sMomagmufn smbgMs 39Moxmom g3gbdamgds
3obbo gog(390 dgzombzal, oy Mmamm bosmdmdmdl BgaMmbymoa Jbgmab 3930
Lmdogd& M damdomgmdsls, amdbmdsl, Mgnmgdbosl o6 BMm domama Mogob bbgs
396m3gbgdL. o o6 dgozgoms (36mdagMgdals dgbobgd s@mbgdymo Gubosdgbdnco
bomdmmagbgdn, 5333560 Rogemmbgdo 396 ondmggs s of oogmes sbsemndoznmo
gommbmggool gosdbyzg@o Mmemo.

Lndogd@neo Mgommds, qualia, b Bgbm3gbsmnEn (36mdngMgds, dgndmgds
0mg3ol, (396@Mom@ 3Mmdmgdal bomdmoagbl o3 wEMommmgbo bsgzombgdol
atMmgado. 830Dy, 3gMdme, dogmomgdl gogmdsbo (Edelman 2004), &mdgmos
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bodaobdom  ombndbogl, m3d gzmmyses  asbsd@zogdms 03 Lydogd Mo
39b6m396980L BoMIMJ860L MBoEL, MmBmgdos FoMmabsmyMmaw 360d3bgmmasbas
a@Om  domamo  Mogolb  3Mm3gbgdobomgal.  dogbgmoege  8dabs,  3mobogym
3Mabo@ont d9(3609M9dsL qualia-bLoygob xgM 3oz 39O Y3Mzgos ©©YI3SGYYMO
3MME0bsdgd0.

5bndbyymnl dgbobgd obgMomoas s sbmsz 0bgMgds YLbodrgmm Mommgbmdals
LEOG0gdn o Boabgdo; 3MMEmgdol ™MebsdgMmgg Bamdsdgmds sbsbmmos
ndMHm3L30Ls s Lbbgs 333mg36Mgdol 65dEM3gddn (ob., dogaomomew: JydpoBckuii
2011; Jlexktopckuii 2011; @uan 2009; Penpko 2011; Uepaurosckas 2008, 2012a).

(36md0gM930L  smbgMobal  33megz0bmgdnMaw gs3maygbgds asbbbzsggdamon
D00 gMnbababssmdmgam 60dbgdo, dmax gt MowogomMgdaz 3o: dogomoms,
smabggfoman mag0b gboJmmmaoodo gobobomagh gbodozsb Mmam& 3 mmann®
LobEgdsb; bEMEMBS(300L gosdNdsggdal 3Gm(39Ld0 (36mdagFmgdol 3mbsbomgmdals
LodgMgdo, GmImgdo  94L3gM0dgb@gddn  asdmgmabrs, dohbgmmons, m3
R3d@™MEM0350 50 (3913939060908 §3060L LGN IG L. g0 ngmal, Hm3 ,Ladgstmb
8dm(36mdab” s38m3oG Mo dgddbols 3m39Lgd0 3MMEM(3bmdngMa 3Mm(3gLgdas
©5 99300 gm0d 83 ,0dm(36Mbdsms” Fofmmgdymmdol dgdmbBdgds L3gznsmymo
399960b30m; 53356 39Jo60D3o 0g0 (36mdagMgdsl sbobgmgdlb (Amnaxsepros 2000).
dog ™53 030 (36Md0gFgds gMmagzemn ,Mg30bmMEM0s”, 353nb ModOM brgds madsms 3o
dob Labgmdgddy (bommaob@nmdy, dommemgaon@dy, stdsnmbyg, LobzMgdnmdy
s Lbg.), Ms3gbswsi gl 3obaLybgmbo, asbodmgMmgdowsb gsdmdwnbamy,
MM 9m35b@Mbo brgdnsb.

dobgoge 0dobs, o9 Hmam® asbabodmaMgds (36mdogMmagdol doMomswn
»30bgdgdo, dmogsmns, dmadgdbmb smg339&YM0 gmo — Gmam@i gsdogzmab
39000@s@0. 30MoEsw dg oM dganmads BMm dmogmn 3oboowsdo, 30Mg gb sl
396050 9bs. RO s YPMm 30M6INbogdo, MmM3 LEMMgE dobo 3gdzgmdom
339Lo0Mgds B 30bo, dobo obIoMgdoo azod3b 0dgwn, Gm3d dogogbgdo od
3609369mmd53L s LEGNJE ML, 08 60dbgdLs m) nblEMN36E gL, HmMBmgdLa(s
bobsdgomadn 094gbgdl @Egzobo. Mmowgbos gbal Hmmo, Modwgbowsi LEMMg©
ob 330h39658L, BmamE 636g3MEgds s MmMame FmMIoMads sadnsbnbsmgals
Lodyo@m. sfs dgmbos, M3 o sMgymo ogmb 9M®3sbgmdn dodbgbo s dgwgan
(3gasbbgbgdm, Mm™3, ozmbol Jobgozom, 9653 s03yMm 3060 s gb 1 3obsb3bgmo
adgmgdamo gsbs dgagdmes sbam 3ommdgdl — Deacon 2003, 2006; ob. safgmgy:
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bukepron 2012). bobsdgomgdn madsmszns g3039b9@& 0306 3Mm(39Lgddy (AHOXHH
2009). 33ms3 3o30bbgbmo sbwgrad @ sdo:

Sl v calOBHUK, s )K€ U IIBETOK
B nycTeiHE MUpa 51 HE ONUHOK
Ha ctékna BeuHocTu yxe nerno

Moé ngerxanme, Mo¢ TETI0

89 350 88502933 @3 3oM Y3930,

JO@o o6 356 ggoMoger mge J399o6ody,
s Agdo bomdm bybozobmeb ghmaw
39003593009 133003980b 3990360 d0bsdg.

3ogM53 Hmam™ 355356@ g0 @b 3ANmL, HmBgemoag sdmE9dL (36mdogMgdsl o
439mo539Mb, M3 (36md0gmgdsl sbmagl (3s0 dmmMab — L3g (30930396 3mEgdbss) bbgs
96980bog 56, Bomgsb, MmImgda(z badystmdn Rzgbl sMLgdmdsL MDMNYE3gmymeyq6?
3b Bmame sMab sgqdgmo ,,mgdbogmba” Azgbl &306d0? MoGmms(3 s3Mommmmawm
3mgmom, Mmd 0d 43zgmoxghn ,sbymdam-pomagqgdymoas” — 803gdals dabgogoo:
3mg3om, 39MdomyM 96530 LoBygzgdo oRaNBIOPmas Ig@yzgmgdol bsBomagdals
dobgegom, b 30093 RO ©obsbgzMgdnmew — asdmymgnmoas dmMmggdgdo,
93930, mgdbgdgdo; 56/ @omsagdmns godmyqgbgdals LobdoMolb dobgwgoom,.. ob
3Mb 369G NmmMdo-33bEMs & mmdol adnmabdomgdol dobgogom,.. 56 sbdsbmMogals
dobgogom,.. 56 dbasgbo dggMomo dgoagbommdbol dobgwgom, Lowsi Mom3gdocs
dgdmeab... dogmMad hggb gb oM g030m, hggb bmd oM 30300, M 3M0b(3039d0m dSbogbl
&30b0 Ladysmmb  3emobogngzsz0ob. 0dobomgal, M3 Gmammems dmzobgmomm
95mMdd @S 33dgMo 0g0 dos dmbdsm 9dnl, sodnsba@mo (NB!) dmbdem 9dols
30bbom, (3bs©0s, yzgmodg dg@owe dabomgdo 0dbgds LodMagmaggdoo m3gFmamgdols
avs. gb 339x8omE 3M0b FmEIMmoMgdnmo 396GMsb (gmbl Hmoo godm3yegl
mogobo  3obmbgdn (a priori) dmbgdowasb, ogn oo d9bgdsl dooffgmb). (396@0
1965) o boidgbmebsi (A3gb Imgofiyzgo Lodystrm, &mdgendn dggszodmns
300mbgdmm, dogofigfgor dob Lbymengdo, bobyda, Bhoodnmgdn, dobyBgdo o
downagdn, dmd@Esmds o md@momds, am@ds s dobssmbn: 58 yzgemogg@do (d 9bols
©m3ds§gdol gomadg 39Ms306 dgdemgdws (36m36938L, ombosiz gHmo [fedoo.
domb googsm odobs, gb omadsdgdn bmmms oM oMol sdd 0390 mo. (36m 360 9ds
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36 amd 96@o@ o6 3odmmagde; (36mM 36 9d0b 30mm3 90l Fsdmbscmgaendn dg3mdsc;
Bgndgvaém@o omamﬁgb_ngogm) (Nietzshe 1882). @mam (3 Mnobgso s0bodbsgl, ,XX
Lom3mbob @oLabEMEOL d©sdnsbals ggbmdgbmmmaon® (36mdngMgdsl dbgemoc
dggdmm bomdmgmanbs, Mm3 Msndg 05Mmbgdgdes 3008(30L (36mdngMgdol go6gdg
(85306 30b6ms LG NMgd©s, BMA gb Mondy sMbgdmadl?)* (Pyanes 2000, 178).

0 yzgmoxmmabmgolb Rzgb 398gamGndszonbs s gmobogogsnalb wbstn
335J3b o gb gbodn sbggg sdzm Lbgs sMbgdgdbss; mydze abobo Lbgs Momazab
39 9amM0dso0ol  sbgbgb, dogsmomew, dsdabsis 3o, GmEs gJb3gMndgb@do
3bm3gmb  gsodygmagdor hggblb LJgdgdb ao3y3bgb, oby Emzss 3sLBsgmom s
mo3b gobgggom hggbl 3mmEmE0bsGgdl. 30 FogMed, Mol 3sdmbdgdor 83 EOHML? —
B somzgobmb Lbgs, s M Fomo, 3Mab(303g60 s 3oMsdg@Mmgda (AmaLgol
&9gMdabmmmaonsl oy g0dmgaygbgdor YRG™M GsMom, momddol dg@oxrmmymo
3603369cmmdom); 56 04690 36106303980, MM gda(3 3ogqgdemos Mmams dsbobymo
SmamM0omdgdo s MmImgdai commge Bzgbasbl o3l — Momsz o3 Gndabo:
dgomBog dbaogbo. Lodsgngmme 39ModgdMmagdn yzgmaob asbbbgeggdymoa o3l s
abobo gobbadmgmsaggb Umvelt-b — bs 399006 gmggmo domemmaon&o babgmdobomgal,
3 5M3xgM0 30350 0bngzngddyg (Uexkiill 1928). 54349 0bws go30bbgbma dbgagbo
339300 a5bohgbo 30839638 g0babs: Lodysemmb 396 dodoGo oMmeg00m560 36EEH b gs
565 07 3b.

dog™s3 dgdmgdgmos o6 o39msbbmm gsdmmddym sdML, MHm3: ,GHmam(y
Robl, AmALgol  a0gsb@M@3s  o3@MM0GgBIs  bg3M  333mgzeomb  ©ss306ys
3omgmbgzMmmmaonbs s JzgmedsmgmmonyyMa stdgmmmanal dombgzgzdo ©s
a50@s3o dgbs@yzobmdgdal dogdsd 3ndmog@n® ,6M9300bam In@o0sbs” s
3690508 3m3d0b0Mgdals Ly 33omE a3056 3odmazmaborm 3mbs(3939dL ImMal. sbgag
dommgdgmo Asblb bLadnmabdoMm ¢ 30NEaLbmds — Mm(3d 3M0ds@memma 9db Joshbosm,
m3 momgdolb gMhmbsnfo NMMNgMomdgb gMm3sbgmlb dmMol ssdnsbgdass
s 350396900(3“ (Kosunnes 2010, a3. 646). s@bgdoma (36mdgdo s dgbadadabo
a56bomggdo Bamdmeagboemas dogem Mog dMm3dgddo (bapynun 2012; ITanos 2005,
2008; IIunkep, Jxaxenmodd 2008; Pesnukora 2011; Tomacemno 2011; YUepHurorckas
2006; duty 2000; Liverman 2002; Read, 2008; Botha, Knight 2009).

Mmaméi bgdmo  30060dbs, GLogmxzadoznco 3EMdmgdol gssgmobamzgals
Logo®ms 303mgmo gobamgda aobbbzegadymo 3mgdobomgal, oy Hmam® gowsznogo
96m0 3MmEnsb dgmmgbg. LbmMgo 0dolb godm, Mm3 56 33543L abgmo 0bLEGMM3gbE,

11
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AMaMM0(350 3gMdamMo 9bs, s 5Ms ndol 3odm, Gm3 §94b03M0 dgbadmgdemmdgda
339309, 396 bgMbogds Lb3s (36m39madal 396G oMo LogM(z0b sbsbgs.

Logbgdoo dgbadmgdgmons, Mmd g5M 33990 3Mb(393@9d0L Mabosymmommmdals
0o (Fodor 2009) sé3oy abyg g4bEMo30856@ M0 0ymb, doybgosgsw 0dabs, Gmd
3oL Lgeboamgdol gMdgmo dmgogo dmbrgalb. sbggg dgbadmgdgmoas, Mm3 6goMmbo
(®9® 30©93 dmagstn 3mmadsadyg bgMgoggma Lob@gdnbs) dommag agmb ghmazato
3mbymdoemmds, Hm3gemag sbm@309mgdL o6, o, oMo, dodnb s dbmenmm dodob
s bbgs G03dalb mmaogn® m3gMs30gdl, bmmm b6gommbam Jbgmdo 80dwnbatmy
3mgmagbgdo s dsmn NFMmogfm 3ogdntgdo dgodmgds smabgMmb 3Mm3mbazommo
mma03ob3dgdzgmdoom (McCulloch & Pitts 1943). 05 35063, & 3060 m30b0 39698 0396s©
mobmsymmoamo bstom bocmdmdgel ,ha@mbama®, Mmdgmdss ,oMmbgdmds aslbbmm
doggb”, emmyol bom 3oL Jobroggb: ambgdsl owggdo whbrogds dsdob, @m(zo
0 ygol o Jdob. godsMmmgdygmos  sbommaoyMagg 00g30b  9330060L  9bab
303503, MMImoal 3330b930L 3mGgb(300 Mobdygmmamaos, dog®sd gl 3m@gb(zns
353m3m0bgdsl abygdlb dbmemme 35dab, Gmzs gd3nMonmow dmbogds dgbgds
96mdM0g a53m(300mgdsLmsb. 035Lmdb s39330Mgdom, o Mmame 0m3z0bgdgb
9600, 93 gEommgbo gmeol dgbsobgd (3mEbsl, sMbgdmdl mMo ©osdg@MmsomyMmaw
ao6bbgeggdmmo mgombsdMmabo: (1) 96s 0ggn@hdbads s 0dM@gds, MMasbnddob
3basgbo (g.0. 0b Robsbobol Loboo &0l dm(39dmo) ©s (2) gbsb asdmzomagdols
bogdzgmbg 300m30L700,30b BMEFamgdslb gobgbm 3o 339mma dsbsbnscmgdmgdals
dobgwzom ((3bmdomo tabula rasa, ©350930056). ssdnsbo, HmEgbsz bydolbdogm
53790 bbogmmdl, 3gblbogMgdslb oMsmmm 30 o6 5dmaglgdl gomMzzgmo god@gdoom,
0033900 bLbogmmdl goa3gdel ©o 06@§9Mm3G g§o0sL, Mo 6036gdmsb Fndomdsl
6036s3L (Jlorman 1965, Isarturopekuii, Mamapaamsuau 1982). 83060b dmgdg0gdsbomab
053538069000 MH00gM0nLaBbssmdmgam Gog@gdo Medwgbowdg asboggda bogds,
AmEgLy(3 3oe30N35MmM 0bxrm@mds300l 3owsdndsggdol Lbgsmsobbgs Ladmaomagdol
bgommbgdom@ognd asbbomgzsdg (Chernigovskaya 1994,1996,1999; Yepuurosckas
2008, 2010, 2010a; dunn 2009).

aoboggdos, Mmd 3mbomo s@bgdob gbs Gobagn@-dodoncos, dogmsd gb ob
0bggm@mBa30s o6 oMb, MHMImol sbdsMgdomsy Dgdmambadbym 3Mmdmgdgdl
d3dmago: dmzgdgm gbsdg sbgmoamo &qdbo bmd Mbos ,ass0mamadbmlb“!
305305660 g60@sb bbgs 50830569 §bsbg MMadbabab 3o LagoGms gogmgm s
16s gog0mzgomabbobmm 3oy yzgms 3emsb@o, sbmznsnzos oy 3mb@gjLbdo.

12
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©6cMm3zLgol  dobgwgom, G30balbdngfa  3mEgdal  gdogMomgdals  dbMong
Lodmons g9 3oz Mom3Gndab@Mos: 306L dg3Mn gbs o bl M3gb@n
odab s yggms ghmeEmmumem 3mddgoadl bLbzswsbbgs ©mbgdg Lbgswabbgs
00MgLdBgdmsb...  dogomoma, boGMmand-gomoydal  domsblbo  s¢y30mgdgmos
sbmzgmms xregegdobsmgal mbdmmgammszool dgbebsmhnbgdmow, dmaogHoma
bogmogMgdol, dsgsmoms, dogfabs ©s 8d0bmdgeggdal, GMsbdmMEamgdobsmgal.
9L Mom@gba 360d36gmmzsbo gbss — gMm-gMmo MrMgool ©mbybg sGLgdmem
965m5356. 30353653, M3gbs 3603369mmz5605 0g0 3Mmabo@onn sd@ngmdobomgals
— 9L bm3 dgyseMgdmom domamn s 016G gaMmamMo 3mab@ns? — o) o6 0343539096
MROIIo0, M 0dds Mbws, godMgds ob dnbogebo goMgdm, Moz Jmmosbmdal
486als (milieu interieur, Gmgme dob gmme dg@mbstn Nbmegdlb) (Knon bepnap
1878). 5333560 L3gEosmyMa gbob sdobsbosmgdgmo m30bgdgdn ysmodogdmms
9330900 gubjiool  BodognM-Jodogmo  God@mEmgdol  aszmgbom. gl
1 39060b3bgmbo YBAHY63gmymRgb FMbzombomycn Lob@gdgdal, 3m3gmbEsdal
MO009Mm 353300960L  BMmEAZoMgdsl, mMasbnddaolb  Bomosbmdalb  dgdbol s
s@a3@o(300L dggob0D3nlb gobgomamgdsl. dgbadmms, gzmmyyzonMo 3Gm39Lgdo
Logomesz 9bnggMbasmuMo nymb. bmd o6 dgodmygds domoa bodbgda smdmgshobmo
ofs dbmmme  dommmaoy®, oMmedge aoblbbzegzgdnm, oMbosi 0bxm®mdszogm
LobEgdgddn, 39MdmE, 3gMdarn® 965307 gb boobGgMgbms 56s Fbmmmo MdngdgdL
dmF0b 5MLgdmmo doMomswo 3sbbbzszgdal godm, s6sdgw asbbommma 3Gm(39L9d0l
LoRgofggdl dmmal 360d3bgmmgabo  gobbbgoggdal godms: sbgyem smsbmdoom
bgmo — 3mdgmbGe@ngn®o bob@gdgdal Rodmbsoysmadgdmow s 35gdLadyd somggem
0m3bmdom Bgmo — 3gMmdsme@n 960b Rsdmysmndgds-gsbzomamgdobomgals (Hatounn
u ap. 1992, Natochin, Chernigovskaya 1997 ; Chernigovskaya et al. 2000).

oggo  93mmgEesh  odsb  aemgzgamo  gboggdbocrgto  ggd@m™gdo,
0bbEEM396@gd0 s 30Bbgday 3o, 35d0b Mbws sMLydmMdEgL NYMMmogMmmamadbals
Ladgomgds 0d gbgdl dmMal, Amgmms dobgogomsz sbgMomoas hggbo (sbmgmgds.
ymggm d9dmbgzgzedn, 30byMzgdmn, Mm3 gb sby aymb. gammobbdmd ocs on-line
®9bb39ML MMl mgMmddy, Hmamm(z ymggmmgzob begds bmmdyg digzobs s
dobo goDommmann®o Lagmdgmgdol sbomoDdobsb, 5MsdgE MMadsbl LEmMg©
30MsdoMo  360dgbgmmdom.  3bsGzmmo  moBgGe@nfal  dmomadbgmads
aob, ®m3 dbGo maMmadbs dgyydmgdgmos, M3 Bod@mdMagow brgds dg@-
bogmgdom bomdsdgdnmo ,a5008065“ ghmo gbowsb gmmgdy. ;mgoo 6s6sMImgdals
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LANGUAGE

093M0M705(3 3o L3gEsmM N IMIbsEYdsL Imambmgl (ab., dsgsmomsw, Hukonaena
2012, Mamapnamsuiu 1997).

3530653 30, M35 335615305 NRO™ RzgnmgdMog dmamgbgddg s 565mnbgdgb
3oM(3b96s s 3oMK396 bobgz9MbRgMmMgdal abzMg@m ©s 393G smE & g6gdl,
o3 oM bd Ig@oxnmMYmo FmMIMmomgdgdo 35dmnygbmb, gbobsgm, MmI od
96960056 momgdbs dgndmgdgmos, omds LbmMgo gb gbgdo  qdGHMbggmyme3gb
LEnEymgom IMsgomasbbdmdnmgdnsh sdOHM3bqdsL (Manun, 2008, 2012). GmamE
333960360 a5bLobM3Ma3L 8ol RgMbagbzn msegol msobssg@mMgdmeb gMms:
»0b& 0300006 mmaoznadg gomsbgmobsl 0bgmMmdszos gowsgonbgds gMon
Fnegmowsb dgmmg, gBcm dmmbgdsg s bszmgdo dmnmmdol gnMggmda. o3
ML 0bxm@ds300b bobomo 03oMggds. ©d35M MmO nbgymMIs(300L oMgdmmgds
©53m30@gdnmos 033dg, o) Ms 30bbom dgadmgdmes dabo godmygbgds. gnmegeoal
ogmegdob dobgogom, dgodmagds Mamsi LoGs(30530 ©sFsMaMmn nbgm™mds30s
39@o© oMgdmo scdmhbogl, bmmm mmann@ds smamM0madds ggmst 0dndsmb®
(Yepnasckuii u 1p. 2004, a3. 194).

350 3370bbdgdom, HmA Ladystmb mman3n@ds smbgMmsd dgadmygds bgma
dgmdommb 0d sbomo (3mEbols domgdsl, Gmdgmoaz oagbom Bgb-356mbgdda 396
203b0gds. M 0 3o by, mmMan 3o 35630005608, 35300 gobLB3s39dmm 03mbEoLaddn
Ly pxEm Mobmmgmgds 0dsb, Msbsi Aggb Mgoma@ Lodystime dngnhbgzm ©s,
hgd0 sDM0m, yzgmedy 9B9JGNH0 93 abody 30l 313 3oxn0m mmanzs, MmM3gmba(s
GMo@azommae 3ggbsdsedgdmes hggnmgdaga dom3bgbobggmmmo 354s6n0bgda,
dg 3o dsb 83 39460D3gd0L LaM3zobgdm FgbdmEmgdl dgzmsbsgdwn (Punn 2009;
Manun 2012). sb®m36980b dofomswo 3Gm39L980L mg000 odm@mdogmo smbgFes
35M339mm0 sDM0m 3odmbomzgsbms, 35(3609M96930L bm3gb 3@ Mol dbasgbaw:
339089960 3g4ob030L aohgbolb dg3ga Mmomgmbos oMmsdbs@ztyma mdngd@ob
30356 doam3ol 5M5d 3ox0mds, 04) 56 30@ Y300 — dMEG0LEG MM, 339 soMagal
19360b gbg@baymmdal. sbsmmmann@ewagy godbomgsebrs, dgo(zgoms Bamdmmagbs
&3060b M babgzombggnm BMbd0mbomum LE®YJGNGsdg. 3oM33gnma sdGHoom,
9L gucm dgqbsdsdgds 3936096930l ebsdgmmgg damdstgmdsl dm3gdme
Lgzgmmdo: ¢339 S0 3MLYdMBL ob, Moba(z sy 9bmmgdmes 350K 3965 3060 vs.
dof(3bgbs 3060, sbg3g, Fomo G (30900L dabsGymo Mm3mba30gd0b mgoo bos(s
s sMbgdmdl (Uepuurosckas 2006, 2010).

5@530060L (36mdogMgdals gobbbgoggdmmo, (3mmbsdy sdysmMgdmma Gndgdals
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3mobogngsznsdgbadmagdgmos gobbmm30gmogl (3m©bol dsbobgmmo d3Mm3gmal
&9M30bgddo. 3g(3b0gEmmo (3m@bs BoMdmamagbl dqddsmodgdsbg mGngb@omgdmem

06530396 85Dsb. Lodg(36ngAm (3MEbaL 3Mm3gENEgdo gundbgds dg3bngFagdals
Y39es 3Ma0bmzgal bagHom mmaozob (bsgombsgns, 39Mdme, Gm3mab?) 30bmbydl,
obg3g — BoJBJdabs s IM3Mmmbgdalb ggMoxozszonb Igomwgdl, Mm3magdocs
L3goxogPcos  dg3609Mgdol  3MbyMgE Mo  sManbamgal (asboggdos, Gm3
38 30(3900L 3M0b(303900 g5bLbgs39dnmns 393abo@oMm s Ladybgdobdg@yzgmm
39(3609693933d0). Rzgnmadtngn 3gbbogMgds gdysmgds 56 dbmme F9ddsmnd)gdsl,
061539003956 ,,(396@ M gdm“ b J&nMgoLss. hggnmgdfngn sbOHmM3bgdobomgals
535bsbosmgdgma G odoymn 89bgb(30s gobmagom 8 9bwgb(30s 3535ME03930b5396 —
080l go8mgzmabgds, Hm3 LodysMal dgamdbgdal (mmanne 3mbLmbablLl), Mmdgmacs
sgoms doombggs dsMGog LEONJGN9dd0, Y3oMsGgbmds gbodgds mman n®
b33N 7dsLMdb FgaMmgdom: gMmbgm domgdamo gdnmads 3gdwmama Momymagsl
oM 9439800905693, bbgoms dmeal, LEmMgo dobo Wom3ymeggmo ©gdnmgdgdol
3oMB030 Yamgdgmymaoo (Kyznenos 2006).

mamdig  AsbL, @3060 Lbgoobbgs sMgbs@msb (Mmdgmoi  dgodmyds
aymb Logmomog 306303 s Jogm mMasbodddoz) Bobogm-Jodond ©mbgdy
MO009MMdobamzol 0ygbgdl ofs dbmmmm Lbswsbbgs qbslb, 9689w 0MAgsl
Lboabbgs  dmEmbl  asbbbgseggdymo  3mb@od@gdobs o  dozMm-mbggdals
305bMgdobomgal =  badgbogm  ©mbosb  obygdmmo  MoGmemyGo s
ymxgoomo ©mbolb Rsmgmoo. sbgzg, G30bo goswal gfmo gbosb dgmmgby
308039m dgdmbggzedn o6 dgbodmgdmmdbsms ©gBandob Mmb, 0.d56060b
dogm 3d39bngMom 8 ©g@SmNGme smbgFamo dg3mbggzal baszbow, Mmse
»30M (36965 bobgzoMbggOmMbmazal @edsbabosmgdgma® 3ombgal s BgMab mbsmal
Mmgdomo ©s3eMazs megoboom 3m33gbboMs ,35Mx3965 bobgzembggmmbogal
©33sbsboomgdgmo® BgMbgfmoms s ba@g0oo (Manun 2012). gom@gbae boob@gMgbms
dobo dgbndgzbs, MmMI 96s3 (mngomgsmsmhgball dobbom) asdmnygbs doommmany®-
gomgmmmnmo bddgemgdgdo Mmammi Logymems, Moms msgobo bLomadsbom
93091693065 55305605 M3Mdgdn s 0(3bmzMs Bg3nm GFMo©o(305380, 836 FMMdal
353mhgbals BmmmEnbdo... 30093 gMcbgm MBS 50060dbmL, MM 3MmEnMgdol MM,
LodyoGmb dgbobgd (3mebal ,dgxmczobab® Bbsggmmo gm@mIs dgzMom YBE™M
LENE s g3mMbmBoyMas, Ladg(zbogHm BMMIsLmsb dgmsmgdoo.

5bndbyymmsb s 3ogdnmgdoo  bos  asg0bLgbmo  0.3.53M563-359969(3300,
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.8.3600009689Ma0bs s  b.L.oggM0b3g30L  godm3zgzmagzgde  (2001), 396dme,
BMo00gbdgMa0l  Fommbmgon®-3gmEOmmmaonmo  mgmMos  gbobs  ©o
(36md0ge9d0l, bo@abs ©s (36960L YAHMogPmze3damol dgbobgd, Gmdgemdocs
30530560 Md(30mbammdall m@Iomgdol sfdommo Labyobgdo bomdmAgbomoas
8000Ls s M 3rm@ab (3698980b boggydzgmdyg (Ppeitnendepr 1998): ,[F oG dmbob 30l
960l go@omsmadbs (36930L 965%9 dgmdmgdgcos” s ,(36md0g96 930l abGmmos
- gb o@ol  obGmEns  aomgbsdgemml  [69bobogeb  gobmogolbyamagdobs o
bsdnxol goomads dnbogsbo Lodygsmmbs 396%. sogymmo Bemolb 3gdmgy mozmego
039mMgdL BMngbdgMmaol sDAL (s6s dambos, ms3mal bzmbmos dob dgbabgd):
3069bmgB0gncn bigdgdo gobs306Mmdgdgb dgamddn godmba@zol 3mb(393&omy®
gmm376L, MmImgdbsz dggbodsdgds bomdmbabgom-306gbmg@ngnta 3mb39389d0;
03 3965b3bgmms Lagmdzgmbdg yomndwgds dg@oxmmgdo, Mmdmgdag sbabsggb
bbgnmgdcog asdmoomgdsb s o.9. (Lakoff 1987). 536563-359969(3308 dmoboobs
30M3gmymgomo  sDMM3gb9d0L,  dommmmannto  dgdmddgogdol  abGmEonmo
30Dg80L Bg3mBLEMNI (300 S Bomma sAzg6s, HmM3 Joommmanna Lovyggdgdabs
5 b38gd0l 3omgmbgdseb@ngnmo dgbbsgmolb dgmgasm ©anbogds dgbadsdobmds
»J6m0 3bM03, b8 gdal, MmImgda(z dsbabyMas dommenmaamdo sDHM3bg00bsmzal,
bboabbgzs gMomdmomdsbs ©s, 3gmeg 3bMog, 3oMggmaw 9bmdmng (3690698L dmEnb;
LEmAgE sMnmo (36mdogMgds asbos Labyabo ofs Fbmemme doommmannEo
Lomgg@&gdobs s bs@gdobasmgal, sMs3gm LoGygzolb dmmalbgdonbmgabs®. @mMsbg-
398969(330L  Bobggom, JommmmaonMa BaM3mmagbgdabs s dzgmo  gbgdob
m9dbognMo dgdsagbemmdol LobiMmg@0bdn  dmIabsmgmdl mgom sMdoymo
(36m3096930b bb 369G B3obagsb (1929).

Lbgoabbgsmman 3s, 3emobognEobagsbgsbbbgeggdmmo,smbgmaldg@egmemma
0bbB®N3g68gd0, LobzMg@NdIo — gb o6 oMab B YMab  gobzomamgdol
Bombyymo, gb M0l ol doems, Gm3gemog by RROE™ s HRO™ sd&onMaw 03yHmdL
06 gmgd@omm@badysmmb. (3030mnbs(300b0bEMMNsa39bgds,MmMAbgemm3zbgdals
bdoMom (s 3o9(36mdogMgdma) sbaboosmgdl 3maboGoymo goMmggzgdo, Mobscs
BbEo s Ladmbgdobdgdyszgmm 3g36096dgdn  msgnsbmo dgmmegdom 50bg390.
533356 dogomomgdl Labgmow mggombo 34300 (3Md35mms Im@al ab. Lehrer 2007).
3ogM5d gyemndMygormmds 0dbgdmms asg393mm bysmasdymyn, Bmameg gb sbem
botymdn oym, Goombocny® dg;360960 93565 s aMmszombam® b gemmzbgdsl
dm@olb  —  dmbommebymalbegsb w@nsdg@momuman  gobbbgseggdam  smbgmgdl
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3630090000 Bmam@z 89(3609Mms, obg dbsGgoMmms sbgamndgdls oy Imambgdgddo;
obg3g, 56 Mbos s3030b9Mm, M MS MMl 05353mdL dbsG3Madabs s Lbgswabbgs
&030L  ImobEIM3bgms  J39(36mdngFn, aog3bmdogMgdgmo  abBgmgd@memedo
demas (Bogomomaw: Anamap 1970; 3andenxo 2010). dmgobdmd Godwgbndg dsgsmomb.
3mmE 3mbg (083MgLombBabEa!l) Bg@b: , 353emes dgudengdgeml dgz93009: doensbosbo
fyoema, doemobo mmd ombgge [ ymolb bom&dgdo. mmeie myn@agd — 8d3960960
bobobomdss, dogmed dgodengde g m0sb dgodsenm, Gmze 5ol obsdgob (3o0mmd.
0by, 39 bmd gmggemmgol obgor H0d 993l 3300093 bgeb... sMos 56 ff yoenmdl dgon:
90890 bodn g 396 a0 sdnbwo gMmmbagmaz o6 gmeaaems, obgs s nbyz doff 936
Fob0bo@$ 930l go@s 390939, y39eo8960 bmd 359 wmd 9d000 0BMH©gds o dff 356 ds.
Imyge, 396939 3gbroggb dogrgs @ 39PegM0m 39 g30- dwobomgdo fgocro
bob do@enmdl, bobsz gmgdmmmdl, gmor eyl [ ysma df 30690, dgme g omal

= 450090, Bmaxg® drobsmg by sdmdmgds, bgom Jomgs @@95o6RITO
mo3bbdol  dgdrmga, bodogomo  boomazomo [odmgs!  gmon  bodyzoom, hgdo

dmbzg6930 56 04bgds* (Mone 1969, a3. 98). scvgdge d60@3g: »dbogs — gb oMol
bgrmgbmmn 9bs, alboemom gdmeno dubogorm@a 9bs, md 3530 9b0 Mozomboenn®
93896353000, momJmbros bgdebGngol gomagdg (obg, dnbo ol onbrz of 5L
03060 bgdsbGoys, MMbos(3 — sMmoboggdmEn). 56 07693 9b ool 9bs, GmIgendocs
bgdsbBon g5 dgdmbzgzomns, 653LbsM 939305300 dodmeRsb@emn. mom Jmb ssdnsbo
08 doemgdl JoGmmogl, mmdmadoz dob o6 gdm@Boengds. s0, 30]350, Gmam (s
xomJmolb  dggommo, Hmam; ssdnsbn, Gmdgemory dogonm  gm®dmmgdl
049bg0l, dogmsd 396 enmdl 0d doemgdl, Mmmdmadors 59 gombby® bodysz99L
Im3y39%5, 396 d 3o 50935 oo (Lnutke 1994).

9L y3gmoxkgmo oMol J(309mmmds, as3zoamo gsbbbzszqgdmmoa g969d0 ©s domo
Bgbgdo. o33, 50, Ml 35LYbMAL Bgemabo dgz00mbzadg, o) Mol dgbobgd sMab dobo
gomado: ,030b 0 dds MHmI dg39demmU, dmgm GMBsbL s36gMn”. 3mgbaals, Ixboal,
(393300 g6 56 005033690 ,MdMamm® 3MmMmDbal bMgog ggMmdsmy® gbsdy... 0byggy,
Mmagm@g o6 0maMmadbgds LoBIsMn, aoNM 339390, dnbomzgsbo damdsmgmds,
M3(36mdngMo 3Mm39L9d0, 393m S adbLsgNMgdoo — LyyMbgemn, dg@ o300 Y
a566ymds... Bzgb d0gM gsb(30mo aMdbmdgdom sgMmgamo g.6. godmznmgdol
Lo 3dome 3mBMEaMO Bqbs, Mmool smbgMaba(y (3nmmdL bgmm3zbgds s Gm3mals
(39mbobs 0aMadbs oMz 3390890908, Gm3 dgbodmgdgmn asbogl  badgsbogmm
965y (30630 oMbLgdymo Mondg  3meob  Logndzgmdg), sbgzg LgFombym
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LANGUAGE

35M 3mmgdsl BaMmdmowagbl Mmammy bgoMmayobomemmaoydo 33mgz9dnbomgal,
sbg3g dmEgmomgdobasmaal: of bmd beom@dmby 3o oM, qualia-bgs @d356s 30
(500603699mmsb s353306gd0m ab.: Chernigovskaya, Arshavsky 2007, YepHuropckas
2004)!

%9396@magn  (Jeckendoff 2003) a30535bmdlL bowolb gowgdsl, ghma dbMog,
30dm3ngmgm s Mz0md oM §30bbs s, JgmMg IbMng, asfgash badysmmb dmmals
©5 33 30Bboo a3megodmdL frmind 3mb93@L, GmIgmo dgodmads gozngmom
Hmame(y 3MmbG94LELmz0l Mgmg356E MM G3060b ¢dbgdolmzal @odsbobosmgdgm
Bgofmbos Jugmdo goM339mmo 3mBd0bs(30960b 3MEM9dal Mbstn dbgdfngn 9bol
Ladmamagdoon.

moomgqe Azgbasbl dgbbogmgdsdo dgdmbabma 593L doMomsn 3m3gb@gdo —
396> LogM(39d0 HMB 5 S0 3oMaMB. gb 653 (36356 ,,8500mgbLs" 3g53L, sbg 3o~
Bmdgmo Mmd Rsmm 3GbGds Mmd30L MMIs6do s 3oMammo EMmab dogdsdan™:
m3sbol 3303y, Mmis 336030 gb bed3bgamn dgdeds, gsnbbgbs bm@Isbmnsdo
(3m336930) 3o@oMgdmmo 85333MBs, (... 39 9339 bdoFmow 369005300, M35 39dmb
oo 3mbobgsgon o8 ,dooem9b03mgdL, domn bo§gds 339 sdmmms 3mddmagdn
358oM gdmmo  ©m9ggdol ImagmbgdgdlL®). 88 gobogoyggdgm bod3b369dL ©gnws,
Aunt Leonie, q3bmds 358sMs dombgmb; 8obo 803d3mdol 3moomgds o3 gg3mmo
dmbs 35d0b, Mm(3s 338MEML YboMEs Mozl oblLbs 83 3MmMz06(3000056, HMIgma(s
dgdwga dobogol ,o30Mammo Ladmmbg“ gobos (3magzosbgdom w©sbgMmb, Gm3
bedmmbg BbmEmE s 3SMA Mo dgadmagds agmb). ,odo@mdo(z 3390905 3oM 339700
Bbgmdmogo gomo, 3sdnsbymn dnddgemmdab 3zoem0 — 306 o6 GO 3350936 oI
35enb? domodgdonmmgdgdo. 3GubGobogol sbyom dosdgdomagdol v 03d0mogds
»domnb9d0“. ogmdoymems, FodM a35m9dmemn bod (363560 9d0. 3GrbE@L 9ym byemogmo
bodsdorz9 o 3oddgmomds bondobmeo, mmd gb bds gogambs, dgymzbgdaemoym oo
dgmg dgnbzabgderos gdmdsgs, Lobgoenomo o@oggmo go@ogom s odmggshs
o gemo msgobo ffombyemn 58 659363600306, 659 (36360l babash, Hm(zs 6533653560
33¢mAL d99b30sbs” (Mamapnamsunu 1997).

396350 gbs dMb3gmymal bybbmEmmo gbom dgdmbnemn nbgm@mdsznals
396@omM 0bGgM3MgGo(300L s, 8dg3zoMom, 0bpogomsmuMo godmzamgdol
»M309d@030D5(305" brgds, Mab dgogasmsz bodyscmb smbgmobs s 3m3mbagsznal
dgbodmgdmmds g39dmggs. gb 0dslb 60dbogh, Mmd LbmMgE gbs s Fbmmme
965, MmIgmoi FHmEYOYm Bgbmdgbsw a393mabgds, doybgwsgsw 0dabs, MmI
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3969039050 356LsdEgMNY sSemamMomadlb gxdbgds, 535330Mg0L gofg Ladgstmb
™309&98b6g0MmB0bamemgon®dmgmgbgdmseb 3mbggbz0mbacmm&abgdom@ogmdo
399960bgdal g0dmygbgdoom. hzgba s gds dgndmagds snbgemb MHmame 3 dgosmgdom
md0gd@nen dbmmme bobgmwgdol 3mb3zgb(30mbasmmdbal g88m — MHm3 dgzmsbbdwom,
mamt dggxgosgm hggbb dgamdbgdgdl. dgmymzol gmgasb@ymmds, dmds ws
bomobbo o33mgds gbowsb 5653, 0bEoznEoEsb nbongnwsdwg. BMm™ dgd0(s,
Bma M ©oMM39390Lbs3 36309800, — o bMENm s s (30653006 s ddaba(s
30, 353633 gbs s B30bo 83 yzgmaxngmlb megh osMmdgaL. Rzab bn@dyzgdo Mbws
©5393933060m0 Imgemgbgdls s bogbgdl; dmaxgf 35L dgsMgdom 3oMas®
3obgMbgdo (Hmamm(z gb ggMgdobs s bodgdal dgdmbgggsedns), Bmax g — YBMH™
3 (Mmamtig gb by@bgmabs s 393mb dgdmbgggadas). dmax g dgodmads
s@a0o 3Jmbrgl Lobgbgbasbs — bgbbmEmnmbs g 3mabo@on®b — Mmzs s Jdabs
a56bbgeg39dmmds Imammdgdds dgadmgds §Mm3s69030 go(339emmb ,,a58m (30 gds
©5 06396@oM0". (36mdamons, ®m3 d33mddgm ssd0sbms MAM3mabmdsl 330b Bogo
0d3L, og&onMams(3 0ygbgdl o3 bodl s LEmMgw gb gobmagom gfm-gfMmn dmsgsmo
0bbGMdgbBo bgmmgbgdobe: sMabBmBgmyg, boy@mbn, gmgmyg, 3gmd3mm 3o,
L3M0sdabn, 3obeoblgn, dgmgdggbgo... (Cytowic 1989; Engen 1991; Emrich 2002;
Yepuurosckas 2004; 20120).

Mmamey dsdsMesdgamo 0Mb3nbads, (36mdogMmagds — gb ob 3sMmsmdbos,
m3gmbsz 3geegmom dggangdo. 3ogMsd o9 oMy, sgMdgmgdl s38mMon, gL,
M30639magb ymgmobs, gommbmgnal bagsbo oym, mgl Logwszns dgnzgoms ws
Ladbgdabdg@yzgmm bodg3bngfm doamds s3xgMo bmd 56 >l ©s39390mO
»(36M8096980L  g3030Lb"  3Ma3sM0Mgdom?  ©s  sdsGgdoo:  Mmameis  AsbL,
dM0mE0bagfolb 3o@0b goMgdg ooz sMeggmo gsdmab... Ladbabsmms, Mm3 ogo
06 @Ml 5sd056M gbsl, LEmMgE ol gobmozm hggbmgal bgmdabsebzomdo
(36m309( 930l 9bo.

dbomodgmnenos gsbooem gdnbs s dg3609Mgdals bodobolGmmb
16.740.11.0113 36560005 00

@mbgool mbosd gbGmmo 33093900 gmbols
Ne 11-06-12035-0¢pu-m-2011 36568 000.

19



LANGUAGE

@0§MGYHS

AsepunnieB C. C., ®pank-Kamenernkmii U. I., @paitnendepr O. M.. OT ciioBa K CMBICITY.

[IpoGnemsr Tpomorenesa, M. 2001.

Anamap XK. MccrnenoBanue Ncuxonoruy npouecca n300peTeHus B 00JacTu MaTeMaTiuki. M.
1970.

AnnaxsepaoB B. M. Co3nanue kak mapajnokc (DKclepuMeHTalbHasi TICUX0NOoTuKa, T.1) —
CIIo6, «M3narensctBo JJHK», 2000.

Anoxun K. B. JlonroBpemenHasi naMath B HEMpOHHBIX ceTsax: KieTouHble U cUCTEMHbIE
mexanu3mbl. Hayunas ceccuss MUDOU-2009. X1 Bceepoccuiickas HaydHO-TEXHUYECKAs
koH(pepenmms «Heliponndopmarnka-2009». Jlekiun no HedpouHpopmaruke. — M.:
MU®DU, 2009. C. 14-34.

Bapymun A. H. K npobieme niepexo/ia OT 3aKphITOH 300CEMHUOTHYECKOI 3HAKOBOW CUCTEMBI
K otkpeIToii. U. 1. CBHcT.// Boripocsr si3piko3Hanms, 2012.

Bepnap K. Kypc o6meit ¢pusnonorun. JKusHeHHbIe SIBJICHHS, OOIIHE )XKUBOTHBIM U PACTCHUSIM
(nepeB. M. AutoHoBuua, Cri0. 1878).

buxepron Jl. fA3pik Agama: Kak JIOAM CO3[aJIH SI3bIK, KaK sI3bIK co3fain jroaeil. [lep. ¢ anm.
M.: «SI3pIKH CIaBSHCKUX KyIbTyp», 2012.

Bypnak C. A. [Ipoucxoxkaenue s3pika. GakThl, HCCIe0BaHMs, THHIOTE3bl. M.: AcTpens, 2011.

Hyoporckuii JI. . AxryanpHble TpoOiIeMbl HHTEpCYObeKTUBHOCTH. B kH. “EcTecTBeHHBIN

n uckyccrBeHHbd uHTEIUIEKT (pea. . U. Jlyoposckwuii u B. A. Jlektopckwuit). M. 2011,
KAHOH+, 129 — 148.

3unuenko B.I1. Co3nanue u TBopueckuii akT. M., SI3bIKK ClIaBIHCKUX KynbTyp, 2010.

Kant U. [Iponeromens! ko Beskoi Oymytiedt Metadu3nke, MOTYIIEH MOSBUTHCS KaK HayKa.
Cou. B 6-ti ToMax. T. 4, yacts 1. M.: Mricib, 1965, 67-210.

Kosunnes A. I. IlpeapicTopust si3bIKa: OOIIUE MOIXOBI // POCCUNCKNI APXEOJIO-
T'MYECKHWI EXXETOJHUK, 2010, Ne 1, 642- 646.

Kysumeno O. Il. KorautuBHOE MOmenmpoBaHHE CIa00 CTPYKTYPHPOBAHHBIX CHTYyaIlWH.
/ IlocnenoBckue utenus: CO. Tp. BbIN.7, VICKYCCTBEHHBIN WHTEIJIEKT — MPOOIEMBI U
nepcrektuBbl/ M: TTonmutexn. myseit; Hayd. pea. I. I. I'puropsn, B. JI. Credantok, M.:
nexadpn 2006, 86-100.

20



J6d

Jlextopckuit B. A. HccnenoBaHue WHTEIUIEKTYyallbHBIX IIPOLECCOB B COBPEMEHHOM
KOTHUTHBHOH Hayke: (hmnocodckue mpodaemsl. B kH. “EcTecTBEeHHBIN N HCKYCCTBEHHBIH
unremwtekt” (pen. J. . Jlyoposckwmii u B. A. Jlektopckuii). M. 2011, KAHOH+, 3- 16.

Jlorman 0. M. O nmpobneme 3HaYeHUI BO BTOPUYHBIX MOJEIUPYIOIIMX CHUCTeMax. B KH.
“Vuen. 3am. Taprt. roc. yu-ta”. 1965. Bem. 181 (Tpyasl no 3nakoBeM cuctemam. II),
210-216.

Mawmapnamsumn M. K. TICUXOJIOTUYECKAS TOIOJOTUA TIYTU. M.IIpycr
«B mownckax ytpauennoro BpemeHwm». Jlekumu./ W3n. Pycckoro Xpucruanckoro

rymMaHuTapHoro uHcTutyTa. JKypHan «Hesa». Cankr- [letepOypr 1997.
Manun 0. Maremaruka xak Mmetadopa. M. MITHMO 2008.
Manusn 1O. U. Cosa u comaie. 2012 (pyKomucs).
Mome K. B xn. “Mactepa nckycctsa 00 rckyccrse”, T. 5, M. 1969.

Harens T. «MpIcTIMOCTh HEBO3MOXKHOTO 1 TTpo0IIeMa Tyxa U Teiay.// Bompock punocodun,
2001, Ne 8.

Harounn 1O. B., Menmytkun B. B., Uepaurosckas T. B. OOmue uepTsl 3BONIOLMU B
TrOMEOCTAaTHUECKuX M HMH(OpMaunMoHHBIX cucteMax // JKypHanm 3Bomion. OHOXHUM. U
¢dusmon. 1992, 28, 5, 623-637.

Hukonaesa T. M. O uém Ha camom jeine Hanucail Mapcens [Tpyct?.//SI3biku criaBsHCKOM

KyasTypsl. M. 2012.

[TanoB E. H. 3Haku, cuMBObL, s3bIkd. KOMMyHUKalus B HAPCTBE >KUBOTHBIX MU B MHpPE
moneit. M.: KMK Scientific Press, 2005.

[ManoB E. H. Opyauiinast gesTenbHOCTh M KOMMYHHKAIUS IIUMITaH3e B iprpoze // Pasymuoe
noBeJieHUE U A3bIK. Bein. 1. KoMMyHUKaTHBHBIE CHCTEMBI JKUBOTHBIX U SI3BIK YEJIOBEKA.
ITpobnema npoucxoxaenus sizbika / Coct. A. /1. Komenes, T. B. Uepnurosckas. — M.:

S3bIkM cnaBSHCKUX KyJIbTyp, 2008, 231 —260.

IMuakep C., xakenmopd P. KommoHeHTHI si3biKa: 4TO cHeUU(GUYHO JUIS SI3BIKA U YTO
cneunguaHo s yenoseka? / Pazymuoe nosenenue u s3bIk. Boim. 1. KoMMyHukaTuBHBIC
CHCTEMBI KMBOTHBIX U SI3BIK YesoBeka. [Ipobnema npoucxoxnenus s3bika / Coct. A. J1.

Komenes, T. B. UepHurosckasi. — M.: fI3bIku cnaBsiHCKUX KyibTyp, 2008, 261 —292.

[saturopckuii A. M., MamapgamBumu M. K. CumBon u co3Hanue. Meraduzndeckne

paccyXJIeHHs 0 CO3HaHUM, CUMBOJIUKE U si3bIke. — Hepycanum 1982.

21



LANGUAGE

Penpko B. I. MopaenupoBaHue KOTHUTHUBHOM HBOJIIOLMM — AaKTyaJbHOE HAampaBiICHUE
nccnenoBanuii. B. Ku. “EcrecTBeHHbIli M nckyccTBeHHBIH wHTeekTr” (pex. . W.
Hy6posckuii u B.A. Jlekropckuit) M. 2011, KAHOH+, 61-79.

Pesnukona XK. . KorHuTuBHOE MOBEIEHUE JKUBOTHBIX U €TI0 Pa3BUTUE B OHTOreHe3e. B KH.:

«Teopust pazBUTHAY, U3A-BO «SI3BIKH CHABSIHCKUX KynbTyp». M. 2011, 279 - 315.
Pymues B. I1. IIpous ot peansHOCcTH: UccaenoBanus o grrocodun Texcta. 1. M. 2000.

Tomacenno M. Mcroku uenoBeueckoro oOmienud. Ilep. ¢ anmi. M.: SI3pIKu ClaBIHCKHX

KyasTyp, 2011.

Ourr B. K. CuHTe3 mo3HaBaTeNbHBIX MpoueAyp M mpobdiema wHAyKmw // Haydno-
texandeckas napopmarms. Cep. 2: MadopManmmoHHbIe TPOIIECCH M CUCTEMEI. 6. M31-Bo
«BUHUWTHU PAH», 2009, 1-37.

Opank-Kameneuknit U. I. IlepBoObITHOE MBIIUIEHHE B CBETe A(DETHUECKOH TEOpHU H
¢unocodun // A3k u mureparypa, JI. 1929. T. 3, 70-155.

Operinendepr O. M. Mud u nureparypa apesHoctd, M. 1998.
Uepnasckuit . C., Kapn B. I1., Pommiranr U. B., Hukutun A. I1., Yepnasckas H. M. Pacnos-

HaBaHHe. AyroguarHoctuka. MeiuieHrne. CHHepreTHka 1 Hayka o yenoseke. M. 2004.

Yepuurosckas T. B. DkcriepuMeHTanbHas JMHIBUCTUKA HACTYTUBIIETO BeKa U KOTHUTHBHAS
HayKa KaKk CHHTE3 T'yMaHHTapHOTO W €CTEeCTBeHHOHayuHoro 3Hauusi / CO. crarei,
nocBsLIeHHBIN 106meto npod. JI. A. Bepouukoid. CI16. 2006, 214- 230.

Uepnurosckas T. B. Eciu 3epkano Oymer cMOTpeThCsl B 3€pKajio, YTO OHO TaM yBHJIUT?
(x Bompocy 00 3BoNFOITMH sI3bIKAa W co3HaHus) // CO. HaydH. TpynoB «KorHUTHBHBIC
uccaegoBanus», Beim. 4. M. 2010, UIT PAH, 67-89.

Uepnurockast T. B. 3epkaibHblii MO3T, KOHIENTHI M SI3bIK: IICHA aHTpororeHesa //
Poccuiickuii ¢puznonornyeckuii xypHan um. U.M.Ceuenoa PAH. T. 92, Nel. 2006.
+ B kHHUre «VICKyCCTBEHHBIM MHTEIIEKT. MeXINCIUIUTMHAPHEIA moaxomy / pen. . W.
Hy6posckuii u B. A. Jlekropckwuit). M. 2006.

Uepuurosckas T. B. Mo3r u s3bIK: BpOKACHHBIE MOIYIH WK oOywaromasicst cets? // B
kH. «MO3I. ®ynnameHnTanbHbele W OpUKIagHble npodaeMbl». [lo marepuanam ceccun
Oo6mero cobpanust Poccuiickoit akagemuu Hayk 15-16 nmexaOpst 2009 (mom pen. akaf.
A.U I'puroprena). M., HAYKA. 2010a, 117-127.

qepHI/IFOBCKaH T. B. Or KOMMYHUKAIIUOHHBIX CUTHAJIOB K SA3BIKY W MBIIIJICHUIO Y€JIOBCKA:

22



J6d

sBoMIOLMsT WM peBomonust // Poccuiickuii ¢usnonorndyeckui xypHamn um. M. M.
Ceuenosa. 2008a, 94, 9, 1017-1028.

UYepuurockass T. B. Cemuoruka 3amaxoB: BepOajau3aiusi, CHHECTE3Us, MaMsTh.//
[leTepOyprckoe AuHrBUCTHUECKOe 00ImIecTBo. Hayunbie utenus-2003.11punoxkenue K

KypHaIy «SI3bIK U pedeBas AesTeNbHOCThY, T.5 CIIOIY, CII6. 2004, 171-176.

Uepranrorckas T. B. UenmoBedeckoe B HelioBeKe: co3HaHWe W HelponHas cersh // [Ipobmema

cosHanus B puiocodun u Hayke / Pex. J1. Y. Jlyoposckuit. M.: u-T dunocodun PAH, 2008.

Yepuurosckass T. B. fI3plku co3HaHWs: KTO 4YMTaeT TEKCTbl HelponHou ceru?// CO.

MOCBAIEHHBIN FoOmItero akaf. B. A. Jlekropckoro, M. UuctutyT hmnocoduu PAH, 2012a.

Uepnurosckas T.B.. Hute Apuagas! wiw muposkabie Manmen : Heiipornas ceTs 1 co3Hanue//

B mupe Hayku / Scientific American, # 4, 20126.
ITautke A. becensl ¢ Anbdpenom HInutke. (Coct. A.B.MBamkun). M. 1994.

Chernigovskaya T. Cerebral asymmetry - a neuropsychological parallel to semiogenesis //
Acta Coloquii. Bochum publications in Evolutionary Cultural Semiotics, Language in
the Wurm Glaciation //Ed. by U. Figge, W. Koch. Vol. 27. 1996, 53—75.

Chernigovskaya T. Cerebral lateralization for cognitive and linguistic abilities:
neuropsychological and cultural aspects // Studies in Language Origins // J. Wind, A.
Jonker (eds.). Amsterdam; Philadelphia. III. 1994, 56—76.

Chernigovskaya T. Neurosemiotic Approach to Cognitive Functions // J. of the Intern. Assoc.
for Semiotic Studies //Semiotica. Vol. 127. 1/4. 1999, 227—237.

Chernigovskaya T. V., Arshavsky V. V. Olfactory and visual processing and verbalization:
Cross-cultural and neurosemiotic dimensions // Speaking of Colors and Odors, John
Benjamins Publishing Company, “Converging Evidence in Language and Communication
Research (CELCR)”, vol. 8, Eds. Martina Plumacher and Peter Holz, Amsterdam-
Philadelphia, 2007, 227-239.

Chernigovskaya T., Yu. Natochin, V. Menshutkin. Principles of evolution of natural and
computer languages and physiological systems // «Becoming Loquens» - Bochum
Publications in Evolutionary Cultural Semiotics (Bichakjian, Chernigovskaya, Kendon,
Moeller - Eds.), Peter Lang, Frankfurt am Main, Berlin, Bern, Bruxelles, New-York,
Oxford, Wien., 2000, vol. 1, 211-236.

Cytowic, R. (1989). Synaesthesia — A Union of the Senses. N.Y. et al.: Springer.

23



LANGUAGE

Deacon, T. W. Multilevel selection in a complex adaptive system: The problem of language
origins// B Weber & D Depew (eds.) Evolution and Learning: The Baldwin Effect
Reconsidered. MIT Press, 2003.

Deacon, T . Evolution of language systems in the human brain. In J. Kaas (Ed.), Evolution of

Nervous Systems. Vol. 5, ¢ Evolution of Primate Nervous Systems, 2006.
Edelman G. M. Wider than the sky: a revolutionary view of consciousness. Penguin, 2004.

Emrich, H. M. Welche Farbe hat der Montag? Synisthesie: Das Leben mit verkniipften
Sinnen. Stuttgart et al., 2002.

Engen, T. Odor Sensation and Memory. N.Y.:Praeger, 1991.

Fitch, T. The evolution of speech: a comparative review / trends in cognitive sciences — 2000
—Vol. 4,258 - 267.

Fodor J. Where is my mind? London Review of Books. Vol. 31.Ne 3. 12 February, 2009.

Jackendoff R. Précis of Foundations of Language: Brain, Meaning, Grammar, Evolution. //
Behavioral and Brain Sciences. 26 : 651—707, 2003.

Lakoft G. Women, fire, and dangerous things: What categories reveal about the mind.
Chicago; L.: University of Chicago press. 1987, 353-363.

Lehrer, J. Proust was a Neuroscientist. A Mariner Book. Houghton Mifflin Co. Boston: New
York 2007.

Lieberman P. On the Nature and Evolution of the Neural Bases of Human Language /
Yearbook of Physical Anthropology 45:36—62, 2002.

McCulloch, W. S. and Pitts, W. H. A logical calculus of the ideas immanent in nervous
activity. Bulletin of Mathematical Biophysics, 5:115-133, 1943.

Natochin Yu., Chernigovskaya T. Evolutionary physiology: History, principles // Journal of
Comparative Biochemistry and Physiology, 1997, A, vol. 118, N 1, 63-79.

Nietzshe F. “Die frohliche Wissenschaft”, 1882, Aphorism 121, KSA,3.

Read, Dwight W.. Working Memory: A Cognitive Limit to Non-Human Primate Recursive
Thinking Prior to Hominid Evolution // Evolutionary Psychology. 2008. V. 6, 676-714.

Botha R. and Knight C.. Ed. The Prehistory of Language / by Oxford, New York: Oxford
University Press, 2009.

Uexkiill, J. von. Theoretische Biologie. Berlin: Springer, 1928.

24



J6d

G6Ma0IAISNL I6J30:
306 30N6ITMdL 6I06MBITN)
JdLITOL BIJLSIBL?!

&- 3. hg@bogm3zl 3505

59 bB OG0l EbgML nEgs FMBsbms 3. . mgd@mMbgabs s ©. 0. EMIMMZL 3ol
dogf dm3bogdym Boabdo (Ecmecmeennvii u uckyccmeennviti unmennexkm, 2011)
ROMEINEocgdmmds bdds ImbobEHd3:

e $30b0 sMmbgdmdL Ladysmmdo s badystm smbgdmdl &306d0;

e bydogd&madmamdamgmds s yzgms gbodo3ntMo ggbmdgba — (36mdogmo oy
5M5(36mdogMa — bgoMmbym Jugmdo bsmdmnddbgds s LagsManomm 3ysgl
30093 2©M9LsG 0, Mm3gma(y bomdmddbomo ,,&qdLbEgoob” 06@gM3Mg@ 30l
obgbL 86 MdMsmmE Ron3ombagb dso.

e Mol Logndzgmdy zmzmom, GM3 FMEIsmME-mangnco dSbMHM3bgds,
(3 0530060L dgbadmgdmmdgddas, ©og39bdomagds dbgdals 356mBgdals
ombobgMa@? gobs Mom@gMmbsGogmas?..

»©0000 35680 335Lbsgmos, M3 Mm, LogMzg s Jodgb-dgrgamodmamds dogemn
3330060 356mMmbDMB0gFMgdoms s yzqms dgbademm gm@mdom Azgbl (36mdngMgdsda smbgdmal
LEESE MM 30EYdms® 03 Md0gdd&gd0obogsb, MmM3mmgdoz dsmdos BomImmoagbnmo
s 35 F0nbosMl 3b0sb; sbyy, Lbgs Lo@yzgdbom MMI gogzom, 3s0msb gMmbsofaw
dogoma bydngd@nwsb 56 Mdngd@nwsb sdmbgemam; 5808m3 nbinbn gMmbsnfsw dgndmads
dogoRbomor Mmamds bgogol, ©s330603900L Ladmsmgdgdse, MmBmgdbsai bmdogddo
BemdL, sbgzg — Mdogd@nb m30bgdgdsw, Madgbswa(y gb ©)3965L3bgmo sl MdagdGo
(396&3b: dmgmgbs), 9.0. Bomdmeoa 96s“ (LLlonenraysp 1992: 147).

I ms0dgdws 36gdnmdo ,, Yenosex 6 mupe suanus, k 80-remuto B. A. Jlexkmopcrozo® POCCIIOH, M. 2012,
cm. 403-412.
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boggmolb  LEsGsdn ,dgndmgdmals aosdMgds s bLymabs s bLbgyemal
36mdm 3“3 30530m@ 50l BMEOINmogdmmo dgdgan3mDa(zns: ,Mbws gomnsmmom,
™3 (36mdogMgds Mgommdal ab sb3dgd@ons, Mm3gmay 3Mb393E Mo YMmadeg 396
©ony3obgds” (Harenms 2001: 101). 33mog30bmgdnmae, d96@smm@n 3mgmgbgdal,
,bd0gd@neo Mgommdal” smbgMobsl s domn ©sY3560LsL &306d0 Fndnbatg
bgofmgabommmaonm 3Mmm3gbgdsdoy ,hogoMmmbs 3god3lb sbLbsdo® s gb ndn@md,
™3 396G oMo 3Gim(39L9d0 sG8x0D0 FNENS, Mo (30856 60dbs3L, HMA gb 3GM(39Lgd0
396 0504356905 LogM(3M-EOHMO0 JMMEEN6sEG gd5dwY.

dgmeg dbGog, bagmdgmms 0dob 303909, MmM3 FadogyMo oM sMab
®0b3bmgdo 3gb@omm@abs, dogMad Lo gnmbagas — Mmamm? 3sMamgmumo smbgfs
bgofmgaboommmaona 3GMmi3gbgdobs ©s dom dogfM asdmbzgmmn Lbgswabbgs
396 oMo dpamdatgmdabs ggMogmom eg3qbdamgds 3ndsbybmo dgz0mbgsl,
09 Bmame Bsm3mdd6ob bgommbamo  Jbgmob Jigze Lbzowbbgs Lwdogd@n®
dgmdstgmdsl, atdbmdal, Mgxmgdbosl s domamo Mogol Lbgs gbmdgbgdl. oy
o6 Jgo(33emgds Bbsdgb@ o bamdmmagbada (36mdogMgdals dgbobgd, Mmam(s
boggmon 300Rbagl, 396 ondmggs sbLbsdn smbgdmma Dgdmo s0badbymao hogoMmbes.

3(390M0 S 35396339 3obLodrgMadgddo.

&9gc3nbo (36mdagMgds a5dmnygbgds 3060dn3 mEo gs6bbgeggdmema 360d369-
mmdoo: MmamMis 3mEbsm 3Mbgdgddo 83 m30Lgdcamdol Jobsbosmgdgmo s
Amams 35A396909mo0 (36mdngFgdol 3o 339mmo dogmdsm gmdgdol s @mbggdol
36bgdmdabs. bobsdwgzgnmgdn o3 (3698530 ho@gmmos 3owgs 39360 gsobbbgseggdamo
3603d36gmmds. dofomawo 3mb@g4b@gdn sab dgdwgao:

e (3bmdogMgds  oq3b  bg9d0Ldngm  damdbmdosmg  oMbgdsl,  GmMIgmbocs
953069853 dgdmos. mamE 1bos gomostmm 35dob, Mm3 (36mdagMmgds
sdgm mg3vgdL, 30939@ 9oL s 5.9.7

e 5> LOBIMOLYYEmO s oM 3MBddn YmBbob Famdsfgmds. 3dsdab, o3
dgdmbgggadn, GmamE  asbabodmgMgds  LoBIGALgmmo  Famdsmgmds,
3036mDob damdsmgmds ©s 5.9.7

*  a53bmdogMgds: Bzgb oMs Fom@m dgagzndmos as35(36mdngFmm, 5Medg
035bs(3 39(36Md0gMgdm, MHmM3 35(36Mbdogcgdm. 35306 Mo ImzmbgMbmo 358 oM
3533390L7 o — domamasbznmomgdam sModmmadams g 5Mbgdgdl?
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e 9.6. What is it... (ob. T. Nagel, What is it to be a bat, 1974), G35 gzmogobmdgb
bomdmgomanbmm, o Gmammos badgsmm gsbbbgeggdamo (36mdogmgdom
dbsbyymo — Fogomomsm, ggmemmgoznolb 3gmby edy®malb (36mdogMgdom,
ob Mg3o9039bsL  (36mdngMgdom. 83 sDEM0m, 0O NEe FMmdbEMgdmn
D(EbM3mabyGgmo sMLgdgda 6930L30gM BobogH (3bmzggmdy dg3M@ YBE™
35913 9056Mbo HmMEo 5M0s6.

Lydogd&co Mgommds, qualia, b B9bmIgbomyMo (36mdngMgds, msadob
(396@MomMo 3MmMdmads asbogl o3 Moymgbo Lszombgdol gobbomgabsol. sdsb
boDL b393L (36Mbdomo Ms6s3gEMmmM3g bgafmgabommman gogmdsbo (Edelman 2004):
(36md0gFgdal (396@Eomna 3Gmdmgds 393d0Mads dgzombgel — gabagnco
dm3zmgbgdo Hmam Bom3mddbals byydogd&nm as6(3093L? dobo sBM0m, ggmee 300l
Jdgogase 39630 godystms 0d Lydogd@meo dmgmgbgdol bomdmddbol wbsotn,
m3mgdo(s Yo gbo 36n0dgbgmmgabos madm domamoa Mogolb dmgmgbgdabamgal.
5mbabndbagos, MmM3 3mobognMds 3mabo@oy®mds dg(36096M7ds3 KgMKgMMboc 39M
a56smogbs qualia ma30lb 3oMowngdada.

035%y sbgMamos s 0BgMmgds 3003 98Mag30 Mammgbmdol LEsGs oy
bogbo o mogem 3Mmdmgds Ly3dome 33ox0mE sl IMbsdYmn ©.0.0MdMm3L 0L
dcm3gddo (Jlyoposckuii 2008,2011). 396 3bgmsogm dbmmm ndsly, M3 30(3000. bo@gdo
5 BoM3mmagbgdn Mmmons 3m3nMgds o6 ombrsz Mg393@mMgdnEsb domgdamo
30dognco Logbsmgdals gsdo, oo Aggbo Ggzobo O3IBIBL. Lbgs LoGyzgdoor ™I
30 g30m, ob, Mobaz gbgegm, 339L30b o9y Bgbgdoo dg303Mdbmdm gsobbbgeggdamos
R39b dmEoboi o Lbgoswbbgs Lobgmdol (3bmzgmadl dm@obss; gb bogds oMs
030l g88m, M3 3dbeggmmdol, L3gbol, 4ombzal s 8.3. Ns3sDMbgdn yggmab
Lbgoabbgs og3Lb, oModgm 0dn@ma yzgmes (3msbom sMLYdsl ofgb aobbbgsoggdymo
&30bo, Mmdgmorg o3 LybbmEMm Logbsmgdl assesdndsggdb ws bydogd§n®m (1)
658 gL BoBmM436ab... s6s Bbmemme 3obbbgaggdygma babgmdgdabmgal, sGsdgw gfm
Lobgmdado dgdszomn aobbbzozgdmo ssd0s6gdobmgabss qualia gobbbgseggdmemos.
obgsg, babo gbws gogybgecm 0dsl, G™I LyYdogd& Mo Mgommdol godmgmgbs
dg9dmgdgmos dn3g30m@ob@ymn dgommgdom s, Hmam3hsbl, gJb3gMadgb@nmo
3badmgds b3g(znom® 396G oMM s34)ds3905L Lagnmmagdl.

5bndbymmsb ©s3ogdomgdom bws dogghgomm ©s LgHombyyma dgbbmmgdgdn
393089bmm  0bmngomemu®, gmbozn®, 3mbygbbombsmum, 3Hmagbombsemay®
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s Lbgs Jam@amam ao6bbgeggdgddn, Mo 3060l sgqdmmgdsl gobbodrgmagl,
s dbggg — 3obbbgeggdmmo 5s3056530L bLndngd@u® Lsdysemgdda. G30bo sMab

domosMmEmdoo bgoMmbgdobs ©s dsmn 393306gdal o MdMsmm Koo, M3 o
&3060 5600 50b0dbmm %3l + 0bngnsmNEo gsdmamgds, HmIgmdss hggbo
&30b0 s33m 5 336ym. 3 dds — gb 30l (3mEbol SISNIEM() sdmgshgs s Ladysmb
3MbLbGMaMgds. asbbzsggdymo miEbomo Lol gdgda s3sL bbgowsbbzsggzemowm
abgmbgdgb, Lodysmmado bbgsmabbgs dobsbosmgdgmb (Bsgsmomsw, dogbo@m&n 39emo
3b 3mmaMobgdygmo bobsommy) gs8mymagb s aobbbgsggdmem Umwelt-9db 559396.
LbgoEabbgs mMasbnddo Lsdystmb Lbgesobbzoggze® LyGemb dbob. LEmMg©
Lydogd&mo bodysmb sMbLgdMds s mogo bLydngdGo asbobbgeggdl ssedsbl
300mManbogsb, KgMxgOMdoom... 505d0sbl  bbgs dommmaon®o  bobgmdabasb,
3mM3309&9Mabgasb 0y , bm3dabgsb” gobobbgaggdl abs, ®ma3 3ol 3L arbitrium liberum
— mogobagamo 6988, b0 080bs, HMI MogsE gos39mmb dgabgdamoa s@hgzebo
d0mgdmmo g50569y39@&0mgdol dgbodsdnbae — voluntarius consensus (YepHUroBckas
2008).

3. 5. mgd@mabgzo bg@b (Jlekropekuii 2011), Hm3 yzgmes 3mabo@ono 3GMm39bo
= gb M0l 0bgmmds300b gowsdydaggds aom3zgnmo bgbgdobs s smamMmomdgdols
dobgez0m, @ ®m3 G30b6dn oMol 3gbBomamo Mg3Mgbgb@ (30980, MmM3gmoms
39d39mdoma(s 3yommgds 3mb@od@o La3YsMbmab (50bndbnmmsb ©s3z93d0Mgd0m
ob.: Fodor 2009 — x.gmom®alb 3Mmgmgsigogmo bEsgos Where is my mind?). gb
30bmazm 303mmgbgdo — dsmmgbo embob s8bLEMsg30980, HmMAmgda(z bagmdgmawo
1093L  Lodys@mb  LyFomb; o3 ¢3965L36gmal  gddoMommo aboom dgdmbdgds
dgmdmgdgmos,  GoEasbsz  ,mdogd@nen”, ,b6s3mgomo®  LyMsmn  Ladgysembo
MdMSmmME 56 3MLYdMBL, 86 ngo Fbmemme d9dJbgemds oob. LEsGALEING©
LobEm MomEgbmdnl 3s3056ms sBMNL saFMM3gds sGoxgMb ndmgss, Modwgbaws(s
dom yggmsb ssbemmgdom ghmbonto §30bgdo sgzm. 3ob@o 3@ 3039 sb33bal, HmA
»3Mbgdol 30 96 g5dm3yogl 3obmbgdo (a priori) dbgdowsb, sMsdgo dmbgdslb dosbgmlb

doo” (Kant 1965) (00bndbymomsb ©s3ogdnmgdom ob. Peapro 2011). 396oxoom
053506930 0536 babogsmmdg30mbgsl: Me@m3dgadmgds gmmdsmnosbHmM3bqdab
30dmygbgds Mgomamo badysmb 30856107 Mo@m3d dogohbgzm sdbomdsw, Mmd R3JB(
smam@0omndgdal RofmAmgddn Rsdmysmodgdamo, 3oMas ™mMasbodgdymo sbo
F9335608057 ol Fgddocn@ns — Ibmeme R3IB() sDHM3bgd0lb hochmgdda.

od 339 396o@MgLmsb g3543L Logdg: B 3060 oMmbgdMAL bad ysmmdo s bodyscim
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omlgdmL 3 306d0. Gadogne Lsdysmdn bLydogd@mEo gsdmwamgdal dmdagds
(9:0. ogbsi LybbmEMma LEGINmgdolb 06&gbLogmMdal bLobom) sdLyYMos: ob
0d o6 oMbgdmdL, edwabosz Lwdogd@nEn asdmmomgds s0ggds §306do,
&3060b 8358 gd0m, BI3MBOT3TIZIEIT LogM(3gdn. 306 MyuEgdL 3gbGomy®
936090968 5(3090L7 BoDogYMo Imzgmgbgda s0bobgds mo30L 30630 bgommbydals
L3gEBOZPO0 5g&03Mdals baboo, o368 306 Sb9bL Joo nb§HM3M 9B o(305b7

3obgbo moogmb  (sbowos — ,39%, FogMed Moms bbgs asbbmdnmgdnwsb,
bbgs LogM300056, B30bals Jogbowsb, sMs MmamMi BodogyMa mdogddn, sMsdgw
mam® 3 oo 3o bmdogd@o. §30bo bmd LadMMAL (3005(35L™Mb)......0d gab 30b
9356053900 (,04 36 bos Babyymnysgzn“...)? sMg sbg 3L gdbgb — Jofmxg9bs
o doM(zbgbs bobgzombggMmmagdo, Mmammz mMo gsbbbgogzgdnmo 3ommgbgds (ab.
Chernigovskaya 1994, 1996, 1999). 3sg653 mgl bLyFsma dgzMoe PBO™ FMgmos s
&30baz — 393650 NRO™M ,babmgdyma®.

abg 30,dg0dmgds &306L 3960mm? 83060L 3m@B 963060 b0, HMI 30Mmgbgdsls
d0obmemb  oMs doMm@m Ji3amn LgbbmEmnmo o bLydsbogyMo 0bgmEmdszos,
3615390 5557335 Md© d0539m36mb d9a6dbgdgda Im 393 Lydogd@b, joMgswe
s6al (36mdomo gbodoggmo 3smmmmannEsb. ModshsbpmMobds msgol 33mg396do
dmR3969800 d9acdbgdgdmab s393d06gdnm (Ramachandran 2008) shggbs, ™3 3
M 3obob3bgmms 356508 mMgs“ Fgbadmagdgmos ,ambgdMngn sMBINbgdom®; 353,
353m@al, ®m3 5MLYdMBL Ladnsemgdgda, Mm3gmms d533gmdomsy dgbadmgdgmos
bgdmgdgogds 533356 94LEGMgdsenEm-s6mdsmn d9amdbgdgddy.

(36md0gMgdobs s  BgbmdgbomyMo  gsdmzomgdol  odoEabEMmgdgmo
3608 9M0ndgdal bagombo, G mdds ¢bws, DgMmmmoas, MM sMoxgMo gmdzsm
035%g, Mmd dgodmgds gomadsmszmo dab §03gddg (Jsgsmomas, 39M9n30nmdy,
Mmdgmoz LabbmEmo bo@gdoo ™M3gMMgdlL, o ™m3gMoonmdy, MmIgmocs
b gmmdsl dONb3gmymal). (36mdogfgdol 30 gModse mnmgmlb dgodmgds
Ronmgammb bLoddmmmms 068 9M3Mg&s(300L Mbsfn, bstn 0dabs, Hm3d 6gdabdngMa
doMnm (3mEbs s gowsab(3g 0go Lb3sL (s Ly gymam mogls(y). Dma R gH madsms mdgb
dobogsbo (3m@bals 83 39Ms© gedmbs@mmo gm@mdnm BsMdmmggbol dgbobgd ws o3
d93mbgggedn (36mdogmgdal smbgdmds 3601939890090 s bs3sbb 39006 0339 Lagdgm
bgds, ondze dommsb qualia-b s@Lgdmds-smsmbgdmdal dgbobgd 3owg3 dgodmads

303Lbggmmon.
Amamii ©dMmgbio  smbndboglh, dsmomasbzomsmgdym (3bmggmgdmsb
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0bggm@m3ds300lb dgbobgd Bomdmddbomn 0bgm®Mdszns LoMoyymalb mgsmbsbmabom
393650 BO™M ©ddmo  ©EMboLLY, 30067 ©©3305690msb, 396 308yz0m, Mm™I
3o03mas6300006M9d9m (3bmM3z9mgdL 8300 M30m3737(36980 @S Magabygsma bgds,
dogMsd, Mmamts sbms Bomgmo gobws, dom dgyydmosm Moo 3mabo@ oo
33m(356980L 5dmbLbs, dgndmasm msegn gosMmzsb goM 33939 damdsmgmdal s
30bbal dobombygem 3053900mb LEMM sMRg3560; 5dal gsdm adymgdmmbo gofm
bogmgdom (36306069 mmgd3s dg3bgmo dom gbodozn® boddosbmdsl dombgosgsw
030bs, M3 ,3gmGemn ImEgmocgdol LobEgdgdo® dsmmgol dommbgzgmos (ab.
dodmboegs Yepnurosckas 2006, 2008a). Moz gx®m gmsbmmazogdoo 903056,
doo xcm 0dMEgds Bbodognco magzobyymadol bofmabbo — magobygsemo bgds.
396bos 3motgdom Lonb@gMgbms 83 mgambadmabom bbgs dommmann® babgmdgddo
3mabo@ogma dgbodmgdbmmdgdal by gnmba (Pesnukosa 2011).

od Mbws go30bLbgbma 3mEdbgz0, MMIgmoai 5bndbogb, MMI ,a5505805690
= gL 960b 5083056MAMdal 3mBs@gds 3503b6d0” (Mopmmes 2007: 43); sbgszg Mbwo
3030bLbgbmm @. g doMEgbals bomggzseda: ,d9Lsdgmemo 3gMommal sbsbEMmosb
dmymmgdmmo, 500 domombo Bemolb  gs63s3mmdadn  yxMgomgseb  Ladystmdo
oG mmos  GbodoggMo B g33gMeGMs. 35bdEmgdnsb  gs56d@mgdsdwy,
3mabBnEsb 3mob@sdwyg, MmamM 36sbgm, bgMgomma LobEgdgdo, pari passu,
Ly YBROM ©s YPO™M OHOMYEEIdMES ©d 3Mb(39bEMnMogdmms. Ladmmmme,
3610358 9dmab  hodmysmodws 03gbs Imgborma s 3dmogMn nsforo, MmJ
domn dmdgzbm Loggbymo dbmmmeo dogmo (3bmggmymo gbodogzol LEHWmo
30@sbaMdgzolbs s Lagyme® ™msgdn JMmbLmmowszool 30Mmdgddo dgadmgdmws
aohgboemoym (Iapaen 1987: 139).

mEgbs  s@sdnsbol  L3g0xkogn®  3mabodogm  ,Mbsmgdbg“  3x0 MM,
33mog 80hbrgds dgdmagan dggombge: sdomasb Mmdgmos Azqgbo Bg0bo — d9@ME Lo
obgmobgmo (Russell 1946) ,,bodGsogmg yggms 0d bod@msgmabs, Hmdgemaz bsgnmso
mo30b  gmgdgb@lb of bomdmowalb”, oy Gg3ambymo mgomdzdeta dgwgzo,
Mm3geos ©9390bnmbaggd08smmgdsdns 3sbdo abadzgd 30mmzgbgdsbmab, mmaemal
MMa560b3dn(3 Mmegem 50l gsbmagbgdmema? Msdo g30b sl 85306 gobmegbgdyma?..
3 33Mmdm0s oY) sMs gomeagemo (ob. Hutton 1976)?

XX bagy 360l 39360969353 36 Jo@mGm Bodamms LabmgMgdo msegal (3om3gyym
LygEMYdL AmMab, 5839w (30MAL Somzgabmb 3mabodonmao badmsmgdgdalb dmgma
3Mbgbammn, Maba(g baygnbggdal dsbdombg bgmmgbgds ymmdws — sfswab 3Mg@ o
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5 oMadgogom smbgMgdo. dsgomomsm, &3060L 3domdobmab ©s3s3d0Mgdmmo
MO00gMNL30M0b30Om  BodBgdo 0339 asbsggdo bogds, Mmeabs 306ygdm
0bgzm@ds300L  go@edMdsggdol  Lbgowsobbzs  Ladmsmagdol  BgaMmbgdom@ozy®
obomadlL (Chernigovskaya 1994,1996,1999; Uepuurosckas 2008, 2010, 2010a; Dietrich
2007; Manun 2008; ®unn 2009; Fink et al. 2009).

55305690 — gb 0l oMb gdgd0 56056, HmMIgmoms(3 930 (36mdngMgds, sbsbosmgdm
M9gmgdbos s 436056  aobbLazmomgdym  Lgdombygmmb. o3 ®m3z0bgdMomdab
B0 gommds 33ma3 94393938 asb 0dob godm, Hm3, HmamE(3 9339 900b0dbs, bommao
396 Bom3magnmagbos, Go Mbos ngmb 30 gmonda (36mdogMgdol s@Lgdmdaby,
a56bsgmgdon — (3bmggmgdmsb. 360d36gmmasbos oboa, ®m3 3mabogogymo
36m 39980 d03E0bsMgmMdL 5Md nbengnEsmYMow, sMsdgr bbgs s@sdnsbgdmab
0] 30 9B39EJ00b 3MmMEboMgdym YHmngmmmdada. $3gbsw, donbgosgse
03abs, 00y Bmam® a39bdob  (36mdagFagds, ngo dgadmgds gsbzobommo, Mmame(s
35056560mgdmmoa 3Mm3gbo. @abinbogdo o6 Bywmgds 035Lmsb ©s3sgdoMgdom,
M0l Y] 305 dbgdMngn 9bs, Mm30LgdMogom 3obLbgaggdmo bbgs Lozmdnbogszom
LobEgdgdabogeb, Rzgbn  Lobgmdmogo  L3gEoGognMa  dobsbosmgdgmo, oy
Sbnmm3ma gbgbdn 36n0dzbgmmgeb Gmel msedsdmdos 3bsfMmo Nbafn y@®mm Jomsmo
56300 begnomu&o Jizgz0bs.

3boos, HM3 5830560 Mebsdgmagg boboo Rsdmysmndes smbgdsw, MmImals
LobgmdmMogo dobsboomgdgmo oMol m3gMmomgds bLoddmemmgdoms s dgmMsoo
dmEgmomgdal LobEgdgdom, Mo dbgdfng gbsb gumdbgds s DgbGMYdGncgdlL
4860b. 5dg356 Lol gdgdlh asbgimomgbgds bgmmabgds s dgsbogMgds, Mmamm(s
dgmgan  393mgdggdomn  dmeamomagdobs, Gm3gemoai  dgbsibmdo  mdogd@ob
d93bs(33mgdgem  sbommmal  (g9M3399mo  sbFom)  J3bab. bgmmzbgds, msgabo
a56bo3mgdnmo  3mbLEMNJEogmo  dgbgdal Bysmmdom, sMshzgnmagdtngo
dmgmmdobs s 93mbmdogmmdal bofmgdy LEYmymMPomsw 0bsbsgl Mormm
0bgm@ds300lb s, 93539 MmL, dob dgmdmos aobaMEmb gl abgmmdszos.
bgmmzbgdol 60dxmdgda Focmmzgal odobabosmgdgmo 3 ¢bogsmyMa mgzabgdom
35M3390mbomae dommmaon® bLobBgdgdh q3Lsgsgbagdosd s gsbbsgmommgdmem
o0l 03539396 03 yzgmoxg®b dm@al, Mabay s@sdnsbo Jdbals (Jlorman 1965).

admomgal 38 30(390mgdom, dmbgdol bogbo dsmgds@ozol gbsdgs abgmamo.
abyg 30, 9boggMbamyMa gbs — gb doMoms Fomgds@nges? s megom domgds@ngs
obo gbss, — ©30bal gbs bmd oM6? odgseb syomgdmmdom bmd of ¢bws
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©5350b3360m, M3 Bgabo — gb oMol 3m33oydgHo, MmIgmog ,gM®0sbgdoms s
bmgdon” m3gc0mgdL? Mo g69dbg gemedsms 3gds G30bo Lo mmam maglb (3969800056
©d YROJEIO0056 ©obygdymo Fomasbzg bomdmddboem 3o 30bs(309853007)?
AMam® gmosfs3gds E30bo domash mmasboddL, — Mmammi msogalb dbasgblb?
5 5M0b 50d0sbols bodg@yggmm gbs s MoBM3/Mabmgzol sMnsb gl 9bgdn obyg
396bbgseg9dmba? dgagzodmos 30 9©g339@ Mo s3babmm Ladysmm dmbgdMago gbal
89339md0m — 360l dsbdn Lo 3domabo bLadmemgdgdo bssdobmm? s Mo gbss dgbogs?
LodysMmb dmEgmamgdal gobls 3nmmMgdnmo Godo — Jomgdsa@ngzaol dbasgbo, msgabo
Bymdoms(3 3007358 03oL Mmd 3gs3L, Bogced Lbgsazomom DgdmJdgmgdl?

&3060 = gb sM0b YA mabo LGN IG NG, mamtag 3o dgndmgds mznsdHma.
dogMsd M oMol dobdo 39698 039Ms@ Rogdmmo s Ms bafmabbom, s Fmagsma —
356Mg3mbs s aodmiamgdol bgasgmgboo Gmamm s0bymds gl 0bbE 368 n?
9L dg300b3980 MgLsg Moo MRgds. bgammdgbngMmgdgdo 0339396, o Hmame
308000656gmdlL gl Ladydom Gmamz domosb bgommbam  Jbgedo, abg dob
@oomgne dsbdg, Hmamm as0sbs6omogds bgommbamoa xamygdol sq@ogmds,
Amamm s M3@m3 6oMImngdbgds sbomn Bubgzombamy@a  3ogdomgda, MHmame
b99mgdggdlb 93 3Mm39Lbg goMgsb dgdmbymo 0bymMmdsns ©s a9bg@ogndo
BoJ@mMMgda, MmImgdo(s Lagndzmae Nw©g3L 3MmaboGon® 3m339@gb(z0sb.

03 Ld3YsMmMdn, EMIgmbs(z d030d39300 s MMBgmbs(3 goEMdm dmzgHamo,
65 3600 Lo 3mo@og 3obo s Mo 560l hggbo E3060L BngM bomdmdbomn? — 533356,
333 (396@MomMos Lyzombo, Hmamm as030xbmb Lyydogd@o s Mdogd@o.

1339 3oMas bobos 83 Logombl gobobomszgb oo dmabmmMzbgbo s Jom
dmEol ggbosmy@o qb&mdbzai, Gm3gmoa 93dmds, M3 o6 sMbgdmdl oM
Lmdogd@o o oMz Mdogd@o, BmM3 Aggb Lo oM 3™ 3oyMgdmgda, B396
3mbsBomagbo 3000 s MmM3 dbgds Azgbo @amgdss, 564 ngo Mmoo dmb of (3 5GLgdmMaL
F3906396 ©33mY3009dmo@. 30b0dbnmmsb s 3s3d0Mgbom Mbrs asgabbgbmo .
305&0a3mMb 3o s 3. Jodomesdgnena (IlaTuropekuii, Mamapramsunu 1982), Gmdmagdo(s
30Ms3060 53dmMdgb, MM ymBngMgds s (36mdogmgds 9Mmnsb 3mb@nbaynadlb Jdbob
5 H™M3 5bMHM36905 o 3MLYdMdS gMMIsbgmlb mebbgrogds.

Lo o309, mmM3mob EMmmbLY(3 33930 mdogd@ o oMo a353bad330M390mabogsb
©33m9)30090mo@, B0odogobmgal Lsgdomm  Bo3bmdos 03 @AMOELb, m3s
0436g0m@s 335680 mgmMos s dbmymom assmabs dMnmEabagMol  308sd.
5833500 Loyygg@goom, MmImgdaz sMm39396 hzgblb Azgnmgdfng Bomdmoaqbgdl
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Mmbs s bogM39dg, Mmams Bodmmdgb, bagbgs 339b@Ma (9.0. ogMm) badystm
@> 0f Y39moxIHo ©330M393gmbge M orgdgmo. 3ebobsbyr MMy
30 36Mmbadgsmdn 3basgbo ggbm3gbo xaM o6 wogodboMmgdams. gb xobnzsedo,
3MEbomo bobEgdgdal 3gdbbsegmgm bbgs dg(360969d9830 30 333063950l Hmema
dgndmgdgmons Lomabsme o6 dggogabman.

Lmdogd@ NG Lodysmmadn @MMOL ©Nbgdsbmab ©s393d0Mgdnm MegdMEsdbggs
d9300b398L  sGsgmmo BmabMMzby aBaMados: Mo oMal ,obms“? 83063
»obsOMMme Mmame dgmegbs gMmdsbgml Mmool Lbswsbbgs dzoms -
30mdomn mdogd@nen Mm, (3bmzMgdol 3oMowa dgoms, SGMemuMa MM,
Mmool Lbzosbbgoazomom 065636530l 1bsma (dw.: Varela 1999; FOpacos 2011;
Yepuurosckas 2012)?

96 0-gHm0 306390 0a560, HmIgmoz babmbBasm3gmamgdsda 3obomsd Rsgsmms
Mmob  dgbobgd asbbgolb ML, gobmesm bBgGemo s33nbENby, G™Igmds(s
355(36md0gMs, MM bombyyma 339 303005, IMBsgomo gJM o6 ©dadMS s S63Ym
®00dmb 363 30LgdmMdL, 56 3oMnjocn — Fbmemme ob sMLgdMAL... BaMbymo magal
5@bgdmdal hggbl 3gbbogmgdsl ¢bws Mdsmemmugl, 3mdsgsmo 30 — 039wl (ABrycTun
1991: xu.XI, 1. 14-28).

bmd o6 360b ™ Rgzgbo (36mdogFmadol Bogmaezn, o6 3owg3 YBG™ @omgbo
— Boymgo hggbo Gg0obobe? XXl Layyznbgdo dgazadmoas 30 gogzem, GmI MHm
1By39@m0g s M33mgmo Lofdsom dognbgds, Mo 0ds b, MbIdMs© ©s gfmo
dodsmogmgdomn? Mmams hobl — 56s, s Nbos ©s8393d300Mdmm boyEmbobgmem
39898MM3L @MMoLS, HM3 MM 560l dpnbsm g, 35dnbsmy. & 3060 353m©3gd00 ¢bws
356boDMgMe3aL, O Mo, Mo 036303 3MMdom, Lo s MmEob brgds, ssMgdogl
03 yggmoxygmb s J8bngl, Medmgboraz dgbadmgdgmos, Ladystmb s@g335@®
LyEomb. 335Lmsbsgg, 56 Ybms s3030bymMm PAHMLMSL s 3o3d0Mgdemn nemdogdo,
M3 ©Mmob  dgusbgds  ©sdmznEgdymos  gdmEo®  Lodyeznsdg  (Mmame(s
dobogobdy, nbg aoMgasbdy) s .9., Moz ddgzgbogMom oMol bomdmmagbomo sbfn
396abmbmab (beprcon 2001).

53539 MML, mgom §3063d0 gobbbgseggdmmoa 3Mm(3gLbgd bLbzoabbgs LoRdsGom
3030bsmgmdl s  sMLgdmMAL  Mmal  LoM3zdmgdo, MmImagdois azgbdomgds
dgdmbyymo  0bgm@dszoolb  3mobognznmgdado.  Ladgwbogfme, G30bdn  sMal
BomB9d0b LobBgds, MmIgma o6 5G9MgdL Lbgoabbgs Labalb ,oMobagamm®
0bgm@ds(300b. gofes 53abs, gb BomEHgdo shomgdgb o6 sbgmgdgb smbsgdgem
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3Mm39LgdL 0dobomgol, HmI o6 smdmghbwgm Lodysznsdn, Mmammoag gb sMab
gom3ddo 85803, HmIgmdas 6sR3969805, BB 3yabog® (3960 mgsmmsbgwmzom)
3mgmagbgdlh  (MmamMozss,  dsgsmoms,  GYzoob  g@gbs)  dgbodmgdgmos
9893mdMnzo0 ags330Mmgom (Eagleman 2010, 2011). gb, aom339m LabdmzMgddo,
dofmmay begds dgbadmagdgmo §306d0 Lbgosabbzs @oMmmggzgdal sMbgdmdal
dgdmnbgggada. Lbgs Lo@ygzgdom M3 gmgzom, MM, MmIgedn(y 3(3bmzGmdo, hggbo
&3060L Bo63mbsgdbos s qbgs qulia-b gMomazemn 3oM0sbE0s.

a565bb3o390L o 9™ E3060 abgom (369390L, Emam@madozss ,d5b603g" o
»398009a"“? 96 mgl, XXl bamznbgdo, Mmammo sdmzogdnmgds Mbos 334mbogl
3onbommdol  dodommn?  ogo  o30mgdmem  bws  ¢393d0MgdmEal  ©MHmom
3obsbnomgdmgdlb? s bws honmgzgammb mdagd@Mam, Mm3s madsMszns pMmdy?
bo@Mbmsb o 3obGmMsb MM LydlLEoboymas, g.0. Mmdogd@nmns, dgMabmbmab
= bdog &M, 0gn 0bgmads, 0393dgds, ymabogds... &306Lb dgyydmoas Lszymso
®035d0(3 00535dmb Jodogg@o 3GIm(39Lgd0b bgmdgbymdoom. gb 3Mm(3gLbgdo dgadmgds
0ymb Bmami 9bomagbydon, aby aofMgosb dgdm@sobamo: dogsmomsw, 3mzonbbs
5 3oM0byebsl dgydmosm dg(339mmb ©M™; bynMm@Mabbdn@gMgdo, em3sdabo s
30Mgbsmnbon, ol JodoyyMo bogmogMgdgdas, Mmdmygdos doMesdat bgdm dgogdgb
Mol 80 gdsdg. Mol gRm@mBnmgdsl sbogbl dmangMomn osgsmgds (dsg.,
356 306Lmbabs, s (339039M0b ss350989d0, JobmyEgbas).

00 bsbos (36mdamos, HmI sbgmo Gommo bobBgds 0BG smamEomndy
396 ©o0y3obgds. Rzgbo (36mdogmgds Bomdmewaqgbl, Lym (3mEs, 0bxm@dssnal
3005393539800 gMmdg dg@ Lodyomgdsl, oyd(3e Fomasb yggms Mmwo dgadmgds
d93039(36mm (g.0. 3godmagds o613 309 399013690M©aL (36md09F9850) 56 gsdmmzgmgdom
3036 gmmm, @Mooz0mo 3039800, 3sb3omo BgMs, Mm3 ambgds bgms 3damab,
030 domnsb 39360 Bod@L 0mgamabbobgdl, Bs3sbymd ommgds s 036G gds, o6
dgmdmos gMoms dmgmMmgoaglb. amdbmds bbgsggzemaw Imdqogdl: gsd3wdgdom s
dgnbogMo. Moy 3obgamn magol ,0DMgddn" NEmMwYdl aMmdbmdsl, dmsegmbgdsl,
399U, ,a56b%0b smemb®, bobsdgomgdn sxbadbagl (3m(zbamo Mgsmmdals ¢dygsmm
50gdsl, aobbgomn (3mEbabs s MoombayMa godmmazmagdals badomMobdnMme.
960 bosdmzgbadsy Mbws ggzobbmgogl: 39 dgodmgds go3mM@y Momd(z S o6
30(3m@y, O3 gb go(zo.

©53790M0bmgm 3sbgomb, — momgmb 5339bE0bgL asdmdsbamos: ,86dymdn
smsbmegbdgzymgbmgdom. 30bbgbgdmbombymlb;360bslbbsMdg@yzgmgdordmadsgamb,
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m00gdmb g306ms ©sogohjstma dobo dombg bgemo bLgems; o6 Bodbymb 0do@md
30bbgbgdm, MmM3 dg3ohgMmmo dobo BaMmdsgommds. obgmo bobponbgwsggdo 3o6mm,
3 Aggbogol dobzmdgm ©mmMgddo @s39bg@gdom s bmma 96 3g0dMmdm 0d
9me@gfo MMy, h39b HmI 3393m0360b.. 563gm s@sbMmb 50l hggbn Ladnbby.
Log@ome, hggb sM3s 3(3bmgEmdo, Jbmmme 3s30Mgdor (3bmgMgdsl...“ (Ilackans
2003,Crarpsa IV —VII).

533356050, Mmam s Bobl, bgommbaemoa Jugemal 894LEgdL FobrmmdL mogew
bgoGmbaymo Jbgmo ©s 83 Jugmdn hggbs oMo dmymeomn, 56 0dbgd F396 Mozo0
Bomdmgaaqgbo 3b... bmmme ob 4353930098, B3 dorgmn badystim(s o3 Jugmdos
dmymeomo, 56 04696, ®300mb ol 50l Ladysmm. dobo Bm@Igdn, dobo Lod 330343,
Jbmgol bobs@oxg, ImJbommds s EMg3oEMdS — yzgmsexgmo gb (3msbomos, ogyd(se
h396 dgagzodmoas sdmgdbmgmm Rzgbmgal Laby@mggmo Lobg, o6 ©s394398gdsMMm™
doemmbgdl, ®m3mgdo(s a priori gggdmggs bodysmal Imbadmzgdmeac.

PS. gL 8mg@domgdgmo  bEModmbgdo gdmzbgds dgbsbodbsg  s@sdnsblbs
©>  dmobMmM3zbgl  gmowobmoeg  smgdLsbomgb dg  mgd@mmbzolb s 3Ly
94L3960dgbGymn  3mabo@onmo 39(3609Mgdal godmbobgonwsb boda gogzybges
sbomobyfn  gommbmgoal Gmemb, Gmdgmbsi Agdo  gmmgagdo  Lamsbome
3960 95sbgdgb s Mm3molb aomMgdgi dgdmadgmos LbmGo 068 gM3Mg@sz0s
993060 3mbs(39890Dy dysMgdmmo 3mb3Mg@mmo 3g(360gEmmo mgm@ogdabs.
axcOm 9o, dbsmadymo Gommbmegnal sdm3ebsl dgomagbl asbbabemgMs ad
Lo gombgdabs, GmImgdaz megewm gd3nmanmds dg36096M9ds3 1bos dgobbogmmb ©s
d90dmbamb Lsgmsmn gdb3gMndgbgdom. 3. s. mgd&mMb 3ol IMmMIgda BoMImawagbls
dgbobndbog Lobgmddmgabgmmb, MM gmos a35LBsgmob 3mabo@noymmo 3Gm(39L9d0b
LEmMs© gosdEgdab.

dbomodgmnenos gsbooremgdabs s 893609 90l bLodobolGmmb
16.740.11.0113 365600s 0

Mmbgool Bbosed gbdmMo 339390006 Bmbronls
Ne 11-06-12035-0¢pu-m-2011 gm0b@Gnon.
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PLANT NAMES IN THE GEORGIAN GOSPEL

Marine Ivanishvili

Ivane Javakhishvili Thilisi State University

The Georgian Gospel, the oldest and most important literary monument of the history
of the Georgian language, “preserves a very remote form of our language, an extremely
archaic, precise and flexible vocabulary, perfect and expressive grammatical forms, and an
enviable syntax” (Imnaishvili 1979, 1986).

Thus, for the researchers of the Georgian or Kartvelian languages the Georgian Gospel
is a very important source of information.

Translators of the Biblical texts attempt to express with the great exactness the formal
and semantic equivalence with the origin. Therefore, during the translation of vocabulary,
especially of religious and anthropological terms, entreaties to God, prayer formulas,
idiomatic phraseology, they select exact equivalents.

A. Kharanauli in her research concerning the translations of the Bible notes: For the
Church the old translations of the Holy Scriptures were the true word of God expressed in
various languages. But in order to remain the word of God in translation as well, the Holy
Scriptures had to satisfy several demands. Those demands were set to the translation from
the beginning, and after translation it was checked how effectively they were carried out.

Adequacy and accuracy has always been the main demand of the translation of the
Old and New Testaments: the Bible was regarded as the word of God and, therefore, “Holy
Scriptures must express one and the same” in every language. The translators of the Bible
were not to add or extract anything, but to keep the original form and wording. Accuracy of a
translation means, first of all, the correct preservation of the theologically relevant contents,
and does not at all exclude formal accuracy in the translation of the Holy Scriptures — a
maximally exact and adequate reproduction of the style, idiom, syntax, and vocabulary. The

ancient translators did not adapt the texts just to ease readers’ task; they were to transmit
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the wording of the original as exactly as possible — both in its semantics and in its style of
expression. For them the primary criterion in the process of translation was the inner sense
of faith, thus preserving what “The Holy Spirit gave them” (Kharanauli 2003: 17-21).

The quality of any translation is defined how naturally the forms of both languages
correspond to each other. So, besides the desire of translators of Biblical texts for maximum
closeness to the original, they always kept this in mind and that’s why the language of the
ancient Georgian Biblical texts is deep, simple and wonderful.

During the investigation of the plant names in the Kartvelian languages we concentrated
on the corpus of the plant names which are attested in the Georgian Gospel. Our goal was
not only to determine etymologies and to study word-formation, but also the issues related
to the Georgian translations of the Biblical texts and more generally, a study of the history
of culture.

According to the purposes of our research a few basic questions arise: how are the plant
names transferred in the Georgian Gospel texts — by borrowing, translation, or replacing
them by equivalents having a similar semantics? Are there any Proto-Kartvelian roots
among the plant names attested in the Gospels? Are there any examples where together with
the borrowed vocabulary we also come across Georgian (Kartvelian) synonym forms? Did
the borrowed material appear in the Georgian language system by way of the translation
of the Gospels, or did it exist before? Which cultural, religious motives are related to each
plant name in the given context? How are the Kartvelian and borrowed roots distributed (for
example, depending on whether the plant grows in Georgia or not)? How adequate are the
lexical equivalents and how are the errors to be explained? etc.

We shall try to answer these questions.

To our mind, such research related to the various semantic groups of words gives us the
opportunity to present a thorough picture of the linguistic situation that existed at the time of
the translation of the Biblical texts into Georgian.

There are twenty-five plant-name stems attested in the text of the Georgian Gospel:

1. “alo”, “halo” (Alo€ L.)

aloé in the Georgian Gospel is presented in two forms: o dmowgl s gmemo
InGobs s semmeboe da moiyes ayreuli murisa da alojsaj; dmocm 3qfa dgDoggdymo
Joenmemwyfmor moiyo muri Sezavebuli halojturt [“and brought a mixture of myrrh and
aloes”] Jo. 19,39.

alo, halo forms confirmed in the Georgian Gospel redactions is derived from Greek
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aAon (compare Syrian ‘alwa; Persian alba); together with it, in Georgian is also met sabri,
the later borrowing from Arabic sabr. As the Georgian variant of these words of the foreign
origin, Sulkhan-Saba Orbeliani assumes azua, the trace of which in Modern Georgian,
Kartvelian languages and dialects is not shown.

2. “danak’is k’udi” (pinik’i) (Phoenix dactylifera L.)

In the Gospel by John we read: dmomglb ®@&me ©sbsjob 3cmogsb moiyes rt’oj
danak’is k’udtagan [“Took branches of palm trees] Jo. 12,13.

The ancient Georgian name danak’is k’udi should be coming from the elongated and
sharp shape of its leaves. The usage of the synonymous forms (pinik’i, p ‘alma) of danak’is
k’udi should have started in the later period. According to J. Loewi, Arabic gummayz//
gummayzat — palm tree, is borrowed from Aramaic. S. Frenkel indicates that gummayz as
diminutive form, emerged later. Already Javaliki mentions the form fit “‘ay/ as one of the
indicators of the word being of non-Arabic origin. We think that this fact is an interesting
parallel with the Georgian diminutive form (ak - is an ancient derivation affix in Georgian,
for example, saxl-ak -1 “little house”, dan-ak -1 “little knife” etc. (Shanidze 1976; Sarjveladze
1997)). It seems that also this nuance was taken into consideration by the translator of the
Gospel and has found a maximally precise adequate Georgian form for this plant name.
Neither palm nor persimmon is found in the Georgian Gospel texts. It is noteworthy that the
translator uses for the plant the Georgian derivative. Palm is a non-endemic species for the
Caucasus region and while giving the name the key point was made out of the shape of the
plant leaf.

3. “ek’ali” (Smilax excelsa L.)

ek’ali in the Gospel texts is found in next examples: @ssagb dob gymmnbs azMazbo
daadges mas ek 'lisa gwrgwni [“and platted a crown of thorns”] Mrk. 15,17; sgdmb(396@gl
Jgombo, s 3g5dmzglb ogo aymoscendes ek ’alni, da SeaStves igi [“and the thorns sprung
up”] Mt. 13,7; Mrk. 4,7; Jo. 8,7; Lbyoe 0ogots ggoemos dabs sxuaj davarda ek 'alta Sina
[“and some fell among thorns”]; Gm3dgmo-ngn ggocmms dos sgmgbs romeli-igi ek ‘alta
Sida daetesa [“He also that received seed among the thorns”]; bbmoe @og35M©d g35emos
dobs sxuaj davarda ek’alta Sina [“And some fell among thorns”] Mrk. 4,7; &m3gmmbo-
080 ggocmoms dobs ©ogmgbbglb romelni-igi ek ‘alta Sina daetesnes [“they which are sown
among thorns”] Mrk. 4,18; Gmdgm-ogo ggocmoms dnbs sgstes romel-igi ek alta Sina
davarda [“that which fell among thorns”] Lk. 8,14; byyngng dg3endasb gjzomosgsb
ym&dgbo nuuk’ue Sek’ribian ek’altagan q’urzeni [“do men gather grapes of thorns”] Mt.
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7,16; dgobdglb a36a360 ggemoboe Setxzes gwrgwni ek lisaj [“they had platted a crown
of thorns”] Mt. 27,29; Jo. 19,2; ofs ggommegsb dgogfndosh mgmz ara ek’altagan
Seik’ribian leyw [“for of thorns men do not gather figs”] Jo. 6,44.

As the correspondent of Georgian ek ‘al- stem in Megrelian is confirmed k’alia, k’alie,
which is a Georgian borrowing, the initial vowel is missing. The Laz and Svan corresponding
of Georgian stem ek 'al- same with meaning but phonetically different stems are: Laz. cig-,
m-cig-ur-a “thorny plant”; Svan. cag-, cdg- “thorn”; cag-ar “thorny”.

Although we cannot reconstruct the Proto-Kartvelian stem of ek ’al-, but undoubtedly,
the plant name comes from the ancient Georgian vocabulary and therefore is reflected in the
Georgian Gospel.

4. “vazi”, “venaxi” (Vitis L.)

vaz-, venaq- stems in the Gospel are found in following verses: s6s o) 30639 osaMs
Bgd mabs, gobgamms ngo aofg gomamzs 300, go638s ara tu vinme daadgra cem tana,
ganvarda igi gare vitarca vazi, ganqma [“If a man abide not in me, he is cast forth as a
branch, and is withered”] Jo. 15,6; 353856 30637 oobbs 396050 kacman vinme daasxa
venagqi [“A certain man planted a vineyard”] Mrk. 12,1; 3g 356 30%0 me var vazi [“I am
the true vine”] Jo. 15,1; 30%0 ogo 3obggb Lbyooms vazi igi misces sxuata [“will give
the vineyard unto others”] Mrk. 12,9; Jo. 20,16; ymggmdsb 39655956 Gm8gm Bgd mobs
0593300090 oMb 5Ms gsdmommlb bogmezn, Im3ggomb ngo q’ovelman venagman
romel ¢em tana damk’wdrebul ars da ara gamoiyos naq’opi, mohk’uetos igi [“every branch
in me that beareth not fruit he taketh away”] Jo. 15,2C; gomst(3s 35086 396 gsdmommb
bogmgzn mogom mzboom vitarca vazman ver gamoiyos naq’opi tavit twsit [“as the branch
cannot bear fruit of itself”’] Jo. 15,4C; Gm3gemo gobg00s 30bmnsm ©aanbgdsw 34dsjors
3960565 ozbbes romeli ganvida gantiad dadginebad musSak’ta venagsa twssa [“which went
out early in the morning to hire labourers into his vineyard”] Mt. 20,1; Bstogemnbbs ngobo
3960565 o3zbbs c’aravlinna igini venagsa twssa [“he sent them into his vineyard”] Mt. 20,2;
dmggenom ogdngbis 396556 Bgdbs movedit tkuenca venagsa cemsa [“go ye also into the
vineyard”] Mt. 20,4; bst390 ©mglb s 0ddmeyg 30bbs Rgdlbs c’arved dyes da ikmode
vazsa ¢emsa [“go work today in my vineyard’] Mt. 21,28; 36dms 5960506 8mgdgobs
dob hrkua venagis mokmedsa mas [“then said he unto the dresser of his vineyard”] Jo.
13,7; s6noms gbggs 980gM0mgsb bogmanbogeb 30l 396s50bs aryara esua amieritgan
naq’opisagan amis venagisa [“l will not drink henceforth of this fruit of the vine”’] Mt. 26,29;

Mrk. 14,25; Lk. 22, 18; 65¢953b dmgzomgb ¢g3omo ogo 396050bs 8ol razams movides
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upali igi venaqisa mis [“when the lord therefore of the vineyard cometh”] Mt. 21,40; Gsoms
dmommb bagmazn 396050bs 3obs rajta moiyos naq’opi venagisa mis [“that he might receive
from the husbandmen of the fruit of the vineyard”] Mrk. 12,2; 3mgoogl o 6s6bg3nwgl
3md8gbo ngn 8ab 396050b56n movides da c’arc’q’mides mokmedni igi mis venagisani
[“he will come and destroy the husbandmen, and will give the vineyard unto others”] Mrk.
12,9C.

The word vaz- (vine) name of the plant that bears grapes is evidenced in the Georgian
written sources from 9th-10th centuries. A corresponding stem is not found in other
Kartvelian languages. Thus, it is a name that appeared later on the Georgian basis (cf. Proto-
Iranian raz, Armenian vort).

The old Georgian name of waz-i, wenagq-i finds corresponding forms both in Zan binex-i
and Svan uendg-i. The term wenagq- in the Georgian language has undergone reinterpretation
and from the name of this plant it turned into the garden of this plant.

Kartvelian *wenag- “vine (vineyard)” *uein-aq- (*uein-ak-) Geo. venax- : Megr.
binex- : Laz. binex-, benex- “vineyard” is also an ancient and very important lexeme, widely
documented in ancient Georgian monuments. In Zan with w >b and typical e > i moving (see
Melikishvili 1975: 122-128). In Svan is presented the later borrowed stem tiendg-. Thus,
*wenaq- Georgian-Zan archetype is reconstructed. Batsbi and Tsezi languages have adopted
the Georgian stem.

According to the scientific literature Proto-Kartvelian tenag- is an Indo-European
borrowing and is derived from Indo-European *yei- “rolling” stem. Gamkrelidze-Ivanov
connect Georgian stem with the Indo-European *yein-ag (dialect) form which is attested
in Slav stem *vinjaga “vine”, “vineyard” (I'amkpenuaze, Banos 1984: 649-881). In their
opinion, the Georgian basic stems were replaced by borrowed cultural terms connected with
viticulture.

With regard to this stem a word fijvo. (1f7jvog) — from Pre-Greek vocabulary of unknown
etymology which means “wine” should be taken into consideration (Furnée 1979, Gordeziani
1969).

For us H. Fiahnrich’s connection of Georgian yun “bend, bow” with wine meaning seems
to be convincing. In particular, Proto-Kartvelian *yun- stem is restored on the basis of the
following correspondence: Geo. yun- “bend, roll” : Megr. yun-, yun-k’-u-a “curl, bend, bow”
: Laz. yun- yun-i “(bee) hive”, etymolog.: “twisted” : Svan. yvn- (u-yun-a “elbow”). On the

basis of the culturological analysis of product wine and linguistic analysis of the word yvino
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we suppose the borrowing of the name not from the Proto-Indo-European, but vice versa,
from Proto-Kartvelian into Proto-Indo-European.

5. “zetis xili” (Olea europala L.)

About zetis xili in the Gospel is written: dogobs... dmobs mabs, MmMIgmbs 3706
g0l boemorse mieaxla... mtasa tana, romelsa hrkwan zefis xiltaj [“came... at the mount
called the mount of Olives”] Lk. 19,29; 3mgoogl 8masbs 3ol dgmab boemorsbs movides
mtasa mas zetis xiltasa [“they went out into the mount of Olives”] Mt. 21,1; 26,30; Go¢o3L
300056 300Bos ngo dosbagombs 3ol dmobs gmal boemorselbs raZzams vitar miic’ia igi
Stasavalsa mas mtisa zetis xiltajsa [“and when he was come nigh, even now at the descent of
the mount of Olives”] Lk. 19,37.

Georgian zet- stem comes from Arabic zajt. The multiple illustrative material of the
mentioned name (zeti, zetis xe, zetis xeoani, zetis-xili, zetis-xilovani) in old Georgian texts

shows that this stem has been well established in Georgian vocabulary.

3 3

Arabic zajtin means “zetis xe” (tree of olive) as well as “zetis xili” (olive). For
indicating the meaning of this plant in Georgian is used Arabic zajt “zeti” (oil), supplemented
consequently with “xe” (tree) and “xili” (fruit), and “zeituni” zajtiin form — for indicating the
oil distilled from this fruit.

6. “ipkli” (Tritium vulgare Vill L.)

93608 0 gemo 3abo Lombyxgbs Sek’ribos ipkli misi saun3esa [“gather his wheat
into the garner”] Mt. 3,21; Lk. 3,17; sboborqggmo nggfemobose asistueli ipklisaj [*“an hundred
measures of wheat”] Lk.16,7C; 93353356 a0dmgncmbmgbs ogmgb smfsm gomot(zs
09 jemo eSmak’man gamogitxovna tkuen aycrad vitarca ipkli [“Satan hath desired to have
you, that he may sift you as wheat”] Lk. 22,31; 835306-t0s Loggb ngzgemo magbs dsb dobs
masin-ya saves ipkli tavsa mas Sina [“after that the full corn in the ear”] Mrk.4,28; 09 dmo
0gn d93M0dg Lombyxgbs hgdbs ipkli igi Sek’ribe saun3esa Cemsa [“gather the wheat into
my barn”] Mt.13,30; 65393999 3936900bs 3ol mamdmoababs smdm3gbamsen nggfemoczs
nuuk’ue Sek’rebasa mas yuarzlisasa aymohpxurat ipklica [“ye root up also the wheat with
them”] Mt. 13,29; @sbogbs cps@dma dmmob 0gggfembs 3sb dastesa yuarszli Soris ipkisa
mas [“sowed tares among the wheat”] Mt.13,25; G350 ©08500306mb ¢)g30mdsb dmbsocms
ozbms bges dozgdse go3Ls ngdmal Lobysmemn romeli daadginos upalman monata
twsta zeda micemad zamsa ipklis sac’q’auli [“whom his lord shall make ruler over his
household, to give them their portion of meat in due season”] LK. 12,42; sbo m(300900mg9emn

0 jemoboe asi ocdaateuli ipklisaj [“an hundred measures of wheat”] Lk. 16,7; 39900
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365 oM (3790 03 femnboe @ogoMEgl Jgysbsbs uk’uetu ara marcuali ipklisaj davardes
kueq’anasa [“except a corn of wheat fall into the ground”] Jo. 12,24.

To the Georgian stem ipkl- corresponds Megrelian irk- (<*ipkr — as the result of loss of
p and metathesis of r). In G. Klimov’s opinion, ipkl- is related with *pkua / pku “gring, mill”
root (Klimov 1998: 83). The material was correlated by 1. Kipshidze (Kunmmaze 19146:
249). *ipkl- archetype for the Georgian-Zan unity period is restored by G. Klimov (3CKs
: 104).

7. “K’urostavi” (Tribulus terrestres L.)

B399 893608006 ggommagseb yumdgbo obyy yaEmmaebomegmsgsb mgmz nuuk’ue
Sek’ribian ek’altagan q’urzeni anu & ‘urojstavtagan leyw [“Do men gather grapes of thorns,
or figs of thistles”] Mt.7,16.

In Sulkhan-Saba Orbeliani’s dictionary we read: k urostavi, t’at’asi; and the latter is
explained as follows: ¢’at’asi is an Armenian name, and it is called k ‘urostavi in Georgian.

In Georgian as well as in other Kartvelian languages it is often that a composite of a
genitive attribute is used as a name of a plant: such members of a composite can be in both
number and possessive case marker can be lost totally or partially. The name discussed by
us — k’urostavi — is of the same type. Compare danak is-k 'udi, okros-3iri, 3aylis-ena, also
xarisk uda, virist ‘erpa, devisp 'ira, mgelisq 'ura, melisk 'uda/melik 'uda, etc.

Zan and Svan names of this plant are not restored.

8. “lerc’ami” (Arundo donax L.)

my@bsdn 3gdnbgmomn 5@ 3068 gbmb lerc’ami Semusvrili ara gant’exos [“a bruised
reed shall he not break”] Mt. 12,20; engmbsdo 8abzgb 8ol 8oGigmgbs Sgembs Bablbo
lerc’ami misces mas mar3uena gelsa missa [“and a reed in his right hand”] Mt. 27,29;
dmomgb mgmbsdn s 3b(39909L mogbs dabls moiyes lerc’ami da hscemdes tavsa missa
[“and took the reed, and smote him on the head”] Mt. 27,30; 3momm 0M9dgmo s sa3bm
ddmoms s dsmas mymbsdo s sbyydnes dsb moiyo yrubeli da ayavso zmrita da
daadga lerc’ami da asumida mas [“and filled it with vinegar, and put it on a reed, and gave
him to drink”] Mt. 27,48; Mrk. 15,36; codgmo ss3bgb dd@nms oo qb3bs msbs ©s
0039b myMmbsdn s dmsmmyygb 3oMbs dabbs yrubeli ayavses 3mrita mit usup’sa tana
da daadges lerc’ami da moartues p’irsa missa [“now there was set a vessel full of vinegar:
and they filled a spunge with vinegar, and put it upon hyssop, and put it to his mouth”] Jo.
19,29; Goabs go3mbgoom Medbmbs bomgewm? mgmbdnbs, 3otnbagsb dgmygmmoabs

rajsa gamoxuedit udabnosa xilvad? lerc 'misa, karisagan Serq’eulisa [“What went ye out into
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the wilderness to see? A reed shaken with the wind”] Mt. 11,7; Lk. 7, 24; 3b(399090 3sb
»o3bs my@mbdnms hscemdes mas tavsa lerc 'mita [“And they smote him on the head with
areed’] Mrk. 15,19.

Geo. lel-, lel-i; ler-c’am-i : Megr. lar- lar-C’am-i/lar-¢’em-i “cane”. lel- > ler- is result
of dissimilation. Geo. lel- : Megr. lar- is regular correspondence of Kartvelian languages.
Compare /ar-¢’em-, the name of the old Megrelian musical instrument (Fahnrich,
Sardjveladze 2000: 305-306).

G. Rogava compared Georgian and Megrelian material (Rogava 1945: 231). For the
Georgian-Zan unity period G. Klimov restored */el-, *lel-c’1am (DCKSI : 120-121); *ler-
c¢’lem- archetypes (Klimov 1998: 108-109).

9. “leyu” (Ficus carica L.)

leyui “fig” occurs many times in the texts of the Gospel: b6am3mg 93603056
935356 yuMdgbo sbyy  3pGmebmogmogeb gz nuuk’ue Sek’ribian ek’altagan
q’urzeni anu k’urojstavtagan /leyw [“do men gather grapes of thorns, or figs of thistles”] Mt.
7,16; 56 g3ommagsb dg03Mndosb mges ara ek’altagan Seik’ribian leyw [“for of thorns
men do not gather figs”] Lk. 6,44; oboms cmgmz gfomo gbsbs bgws ixila leyw erti gzasa
zeda [“And when he saw a fig tree in the way”] Mt. 21,19; oboems mgem3 dmoo ixila
leyw Sorit [“seeing a fig tree afar off”] Mrk. 11,13; cmngmz 30b3g goas bghao baggbsdgbs
ozbbs leyw visme edga nergi savenaqgesa twssa [“a certain man had a fig tree planted in
his vineyard”] Lk. 13,6; abomgo mgem3 @s gmggmbo bgbo ixilet leyw da q’ovelni xeni
[“behold the fig tree, and all the trees”] LK. 21,29; 30ms6 399bgmmom a0638s mgm3 gbg
vitar meq’seulad ganqma /leyw ese [“how soon is the fig tree withered away”] Mt. 21,20;
35633 mgm3 0ao dgybgmmae gangma leyw igi meq’seulad [“and when he saw a fig tree
in the way”’] Mt. 21,19; Mrk. 11,21; oboemgb emgem3 0o 30633gemo dofnomgsb ixiles leyw
igi gangmeli 3iritgan [“they saw the fig tree dried up from the roots”] Mrk. 11,20; 36 Jqsm
mgeabs 53sL hrkuat /eyusa amas [“ye might say unto this sycamine tree”] Lk. 17,6C;
0yog foe mgmabs Jmgdg iq’av raj leyusa kueSe [“when thou wast under the fig tree”] Jo.
1,48; goboeyg emgemabs dmgdyg gixile leyusa kuese [ saw thee under the fig tree”] Jo. 1,50;
mgmzbogob obboggo ngogo leywsagan isc’avet igavi [“now learn a parable of the fig tree”]
Mrk. 13,28; o6 ogm ¢odo mgzboe ara iq’o zami leywsaj [“and seeing a fig tree afar off
having leaves”] Mrk. 11,13; 5o boenm emgemzboe 530l 3ymon ara xolo leywsaj amis hq’ot
[“ye shall not only do this which is done to the fig tree””] Mt. 21,21.

Geo. leyu- leyu-i : Megr. luy-, luy-i : Laz. luy-, luy-i “fig”. Geo. leyu- < *layii- is result of
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umlaut; Zan */oyu gave both in Megrelian and Laz /uy-. For the Georgian-Zan unity period
*Jayu- stem is restored (Féhnrich, Sardjveladze 2000: 302; Klimov 1998: 107).

10. “leyusuleli” (Ficus sycomorus L.)

sm3s  mgmnbaengenbs ayqda leyusulelsa [“climbed up into a sycomore tree”] Lk.
19,4; sevdnmds mmgeabaemgebs 3ol arkutmcea leyusulelsa amas [“ye might say unto
this sycamine tree”] Lk. 17,6.

As the equivalent of the Georgian stem leyusulel- in the Greek texts of the Bible we come
across with oukduvov. In the Gospel in one occasion we have the same stem - GuKApUVoV,
and in another - cukoudpoc. leyusulel- is same as tuta “mulberry tree” and the composite
“leyusulel-" is the result of the translation. In Greek popoc “mulberry tree” (fruit, black),
and popog - suleli “stupid” (in the first syllable o instead of ®). leyusulel- is the result of the
confusion of these very two stems.

11. “manana” (Erica L.)

manana is the food, which according to the biblical tradition (Exodus 16,14), during
forty years every morning had been falling upon the Jews departed from Egypt while
travelling in the wilderness: dsdoms ogqgboms Fodgb dobobse Medbmbs bgos ©s
dmbyrglb mamata tkuenta ¢’ames mananaj udabnosa zeda da moc’q’des [“your fathers did
eat manna in the wilderness, and are dead”] Jo. 6,49; 3s3s0ms 3o Rmgbors dodgl dobsboe
080 5 Nsdbmbs dsb dmbywgl mamata mat Cuenta ¢’ames mananaj igi da udabnosa mas
moc’q’des [“our fathers did eat manna in the desert”] Jo. 6,31C; gomat ogo dodgb dsdsms
ogdggboms Jsbsbse vitar igi ¢’ames mamata tkuenta mananaj [“not as your fathers did eat
manna’] Jo. 6,58.

With the influence of the Greek Holly Book this word has been widespread in many
languages with form — manna (instead of Hebrew long vowel the consonant in Greek was
duplicated). In this regard, Georgian and Armenian are excepting, where we have manana
form (Nedospasova 1978: 74-75).

Biblical manana “manna” means the species of ialyuni (Tamarix) from the Sinai
Peninsula. Tamarix - ialyuni — -d\s; Salix - ¢’iripi - ~=i=al,, The Arabic name of ialyun-i
is phonetically very similar to the Georgian ¢ irip-i (Salix), but the proper Kartvelian stem
denoting this plant is *3 ec’ n -, which is restored on the basis of following accordance: Geo.
3ec’n-, Megr. zi¢ on- and Svan ggnc is-.

12. “maq’vali” (Rubus L.)

maq ual- stem in the Georgian Gospel is presented in the following examples: sto
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9393336 3903008056 M3z, SM(3d dogpommagsb dmobogmnsb ym@dgbo ara
ek’altagan Seik’ribian leyw, arca maq ‘ualtagan moistulian q’urzeni [“for of thorns men do
not gather figs, nor of a bramble bush gather they grapes”] Lk. 6,44; maq ‘ulovan- (the bush
of bramble): doyyenmzgobbs bgws gocmsM-ogo m3gHoo g8 yzb, 3sb maq ulovansa zeda
vitar-igi ymerti et’q’ws, mas [“how in the bush God spake unto him”] Mrk. 12,26; 3mbg(3o
obys dogmemmzsblbs dsb bgs moseca auc’q’a maq ulovansa mas zeda [“even Moses
shewed at the bush”] Lk. 20,37.

*magq i- is a Proto-Kartvelian stem, it is reconstructed on the basis of the following
correspondance: Geo. maq 'u- maq 'u-al-i; maq u-l-ovan-i : Megr. mu’- mu’-1 / mu’-e
“bramble bush”, 3igiri§ - mu -ia “bramble bush”: Laz. mugq -, mug’-i “bramble bush” : Svan.
muq ii- “bramble bush” (Fahnrich, Sarjveladze 2000: 320).

13. “mdogvi” (Sinapis L.)

The stem mdogii- is used already in the Gospel translation: 39909 g999bogl
LaMBANBMgdse, FomaM(zs BoMzmemo  Jomgzbse uk’uetu gakundes sarc’munoebaj,
vitarca marcuali mdogwsaj [“if ye have faith as a grain of mustard seed”] Mt.17,20; Lk.17,6;
30000035 domgazbe doMzmomo, Mmdgmo ©ogmgbol  Jmgysbsbs vitarca mdogwsa
marcuali, romeli daetesis kueq’anasa [“it is like a grain of mustard seed, which, when it
is sown in the earth”] Mrk.4.31; 3bgoglh oMb ... doMzmombs domazbsobs msgavs ars...
marcualsa mdogwsasa [“is like to a grain of mustard seed”’] Mt.13,31; Lk.13,19.

For the Proto-Kartvelian level *mdagii- archetype (is derived from the verbal form
dagva “torment”, “burn”, mdagavi “something or someone that burns, tortures”) is restored
on basis of the following correspondence: Geo. *m-dag-u > m-dog-u : Megr. dog-i || dong-i
: Svan me-dgii-a || le-dgui-a with the meaning “mustard”.

14. “mxali”

mxal- stem in the Gospel is met in the following examples: ogs3L semMdnbonb,
MBOmMb b 030 ymggmmes Jbsenos razams ayorzindis, uprojs arn igi q’ovelta mxalta
[“which indeed is the least of all seeds”] Mt. 13,32; 04dbol ngo xGmal ymgzgmms
dbsemors ikmnis igi uprojs q’ovelta mxalta [“and becometh greater than all herbs”] Mrk.
4,32; s500gmembs s@omgdo 308)6530L5Ls @ Ggasbobsbs s ymgmabs dbemabsbos ateulsa
ayiyebt p’it’nak’isas da t’eganisasa da q’ovlisa mx/isasa [“for ye tithe mint and rue and
all manner of herbs”] Lk. 11,42; qa6mal ymggmos dbsenosbs s6b uprojs q’ovelta
mxaltasa arn [“it is the greatest among herbs”] Mt. 13,32C.

In the Etymological dictionary of the Kartvelian languages *mxal- stem is restored
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by T. Gudava according to the following correspondence: Geo. mxal- mxal-i : Megr. xul-
xul-i “a kind of garden herb”. Megr. xu/- < *mxol-, o > u with the influence of m, which is
disappeared in #-C position (Fahnrich, Sarjveladze 2000: 346).

15. “nardi” (Nardus L.)

nard- (nardus, siler, oleum nardeum) the plant and the aromatic oil distilled from it in the
Georgian Gospel is met in the following examples: dmomm mo@Moe gfon bgmbssbgdgemo
bomonbs moiyo lit’raj erti nelsacxebeli nardisa [“then took Mary a pound of ointment of
spikenard”] Jo. 12,3; 54¢bos smadsb@oms bgmbazbgdgmo bsmmnbs La@bInbmabos
akunda alabast’rita nelsacxebeli nardisa sarc’munojsaj [“having an alabaster box of ointment
of spikenard very precious”] Mrk. 14,3.

It seems that the stem nard confirmed in the Georgian Gospel comes from Greek through
the translations of the Gospel texts. In the Greek etymological dictionary vépdog — nardi is
explained as a stem derived from Semite (Phinikian); compare Hebrew nérd, Aramaic nirda,
Babylonian landu.

16. “nazvi” (Picea orientalis L.)

nazvi, najovani in the Georgian Gospel is met in the following place: go3mgos Booe
393bs 3oL bodmgoblbs gamovida c’iay qevsa mas nazovansa [*“he went forth with his
disciples over the brook Cedron’] Jo. 18,1.

On the basis of the regular correspondence Proto-Kartvelian stem *na3- is reconstructed:
Geo. nazu- nazu-i; naz-ov-an-i; na3v-i (Modern Georgian) : Megr. na3u- / nuzu- nuzu-
“cedron” : Svan. nez- nez-ra “cedron” (Fahnrich, Sarjveladze 2000: 354).

Th. Gamkrelidze and V. Ivanov suppose that Old Iranian form *nauca — “fir-tree”,
phonetically isolated from other Indo-European dialects, also Persian ndjii, Oset. ncezy forms
are borrowed from the Kartvelian languages (cf. Vogt 1938: 355). If we assume the contrary
way of borrowing it should have happened not later than the first half of II m. B.C.

We think that the oldest trace of lexical gender in Svan roots denoting “conifers”,
also Kartvelian borrowed roots in Caucasian and Indo-European languages, confirm their
ancienty and strengthens Th. Gamkrelidze’s opinion about the location of Proto-Kartvelians
inhabit places in South Caucasus’s central and West mountainous regions.

17. “p’it’nak’i”, “p’it’na” (Mentha L.)

p’it'na in the Georgian Gospel is presented in the following contexts: dmoggdo
s0gnmbs 308bsgobs s (39Mg3meabsbs s dofMsjobsbs moiyebt ateulsa p’it'nak’isa

da cerecojsasa da 3irak’isasa [“for ye pay tithe of mint and anise and cummin”] Mt. 23,23;
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s0gembs smomgdm 308 bognbobs ©d Ggasbobsbs s gmgmabs dbeobsobs ateulsa
ayiyebt p it 'nak isasa da t’eganisasa da q’ovlisa mxlisasa [“for ye tithe mint and rue and all
manner of herbs”] Lk. 11,42.

Phonetical correspondence of Georgian p it 'nak’- and Persian fudan | fudna “mint” is
so evident that it is obvious that p it 'na in Georgian is a Persian borrowing: pudina > putina
> pitina > pitna.

18. “t’egani” (Ruta graveolens L.)

Plant #’egani is confirmed in the Gospel of Luke: sognmbs smomgdo 30865 30bsbs
5 §98560bsbs s ymamabs dbmobobs ateulsa ayiyebt p’it’nak’isasa da t’eganisasa da
q’ovlisa mxlisasa [“for ye tithe mint and rue and all manner of herbs™] Lk. 11,42.

In Iv. Javakhishvilis opinion, Georgian t’egani is a disfigured Greek name p ‘eganon
[myavov]; we also share this opinion.

19. “usup’i” (Hyssopus L.)

usup’- in the Georgian Gospel: gg@ggmo smogbgb ddtoms dom 9bydbs b
¢’urc’eli ayavses 3mrita mit usup sa tana [“and they filled a spunge with vinegar, and put it
upon Ayssop”] Jo. 19,29.

H. Lewy in his important research ,,Die Semitischen Fremdwdrter im Griechischen
about Yoownog mentions that the name of this plant spread in Cilicia comes from Hebrew
‘ezob. This opinion is shared also by Renin and Miiller (Lewy 1895: 38).

This stem of Greek origin is also borrowed in Arabic through Aramaic (compare
Georgian usup i, a bush with aromatic leaves) (Nedospasova 1978: 34).

It should be noted that the mentioned stem is reflected in the ancient Georgian mythos
Amirandarejaniani as the proper name of a man — Usup, a brother of Amiran.

20. “krtili” (Hordeum L.)

krtili [keri] in Georgian Gospel: so3bgb 653mbMgzams dom som@Ig@o  3mgeo
byoms dsm JHmoemobs 39Momsgsb ayavses namusrevita mit atormet’i k’ueli xutta mat
krtilisa p’urtagan [“filled twelve baskets with the fragments of the five barley loaves™] Jo.
6,13C; Gm3gmbs odnb by Sngds JMmoomab s ™6 og3d romelsa akus xut queza
krtilis da or tevz [“which hath five barley loaves, and two small fishes”] Jo. 6,9C.

The coincidence of Georgian ker- and Greek xpify stems witnesses their common origin.
keri “barley” is confirmed also in Zan and Svan but not - the stem Ar#i/-. In Svan there is met
also another stem - ¢’gmin- (Mapp 1910; Chikobava 1938; Charaia 1995; Dondua 2001).

Compare Ossetian kceer- Georgian borrowing with more general meaning “food” (Tedeeva
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1975: 83-88) and Abkhazian ak ar-, Armenian gar- “barley” (Abaev 1958: 73).

21. “yuar3li” (Lolium temulentum L.)

yuarsl- stem is confirmed in the Gospel of Matthew: @sbogbs meomdemo oggdmbs dob
dastesa yuar3zli ipklsa mas [“sowed tares among the wheat”] Mt. 13,25; 30652 508mb(396000
mamdmo  vinaj aymoscenda yuarzli [“from whence then hath it rares”] Mt. 13,27,
30000635 030 393608056 @eFmdmn s (39(3bemnms ©sb3s6 vitarca igi Sek’ribian yuarzli
da cecxlita dac’wan [“as therefore the tares are gathered and burned in the fire”] Mt. 13,40;
35306 a0dmhbs mwsmdmo ogo masin gamocnda yuarzli igi [“then appeared the tares
also”] Mt. 13,26; dg3600go 3ofggmae musmdemo ogo Sek’ribet p’irvelad yuarzli igi
[“gather ye together first the tares”] Mt. 13,30; coomdembo ogo 56056 dgbo ¢39mM0bsobo
yuarzlni igi arian 3eni uk’eturisani [“the fares are the children of the wicked one™] Mt.
13,38; Boombom Rmgb 0gogn ngo m@smdemobse dob s sgofszobse mitxar Cuen igavi
igi yuarzlisaj mis da agarakisaj [“declare unto us the parable of the fares of the field”] Mt.
13,36; 6999399 3936905Ls BmBatgmabs ol myemdmabsbs s3m3gbamsen ngdmoss
nuuk’ue Sek’rebasa momarglasa mas yuarszlisasa aymohpxurat ipqlica [“lest while ye gather
up the tares, ye root up also the wheat with them”] Mt. 13,29.

In the etymological dictionary of the Georgian language is reconstructed the stem
*yuarzl- for the Georgian-Zan unity period: Geo. yuar3l- yuarzl-i “plural weeds” : Megt.
yurzul- yurzul-i “plague, trouble” : Laz. yurzul- yurzul-i “poison, plague, trouble” (Féhnrich,
Sarjveladze 2000: 508; Klimov 1998: 224).

To this stem is connected connotation of wickedness, malice.

22. “$rosani” (Lilium Candidum L.)

SroSani in Georgian Gospel is confirmed in the following examples: gobo(zogom
dmmdsbo, gomam-0g0 smmMdabool: ofzs dnMmgdabe, stzs 3bmagh ganicadet Srosani,
vitar-igi ayorzindis: raca Surebis, arca hstavs [“consider the /ilies how they grow: they toil
not, they spin not”] Lk. 12,27; 8abgogor dmmdsbors ggmobsms mixedet sroSanta velisata
“consider the /ilies of the field”] Mt. 6,28.

Georgian Srosan- is derived from Persian (+s0+0 [siisan], which in turn is a Hebrew
stem.

23. “cereco” (Anethum graveolens L.)

cereco (k’ama) is confirmed in the Gospel of Matthew: Msdgoyy dmosmgzboom
30@bogabse, (39Mg(3mabse s dofszobsa rametu moiatevsit p’it’nak’isaj, cerecojsaj da

zirak’isaj [“for ye pay tithe of mint and anise and cummin”] Mt. 23,23.
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Iv. Javakhishvili notes in connection with cereco: Geo. cereco, Megr. ceroce || coroce,
Greek dveBov, Lat. Anethum — ancient Georgian correspondent of these stems is survived
until today. Iv. Javakhishvili considers cercw, cerecoj, ceroce, coroce and rogii stems
together, singles out rcv- root and considers as a name of “seed”, “grain”. Though such
conclusion seems logical, to our mind it appears somehow doubtful.

24. “zeli” (xe)

3eli (xe) (*3,el- tree, green tree, oak Proto-Kartvelian stem): In the Gospel of Luke 3el-
(xe) stem is confirmed in the following example: ¢ 39900y dgebs bgmbs 3L mymezgb,
389embo 3ol MoeBgms ¢ymb uk’uetu selsa nedlsa amas uq’open, qmelsa mas rajmeya uq’on
[“for if they do these things in a green tree, what shall be done in the dry”’] Lk. 23,31C.

For the Proto-Kartvelian level *3 el- root is restored with “tree, oak” meaning on the
basis of the following correspondence: Geo. 3el-i : Megr. 3a : Laz. 3a||n3aljm3a : Svan.
3ihral|3tral|3ira. In Georgian toponyme ¢ ’q ‘n-et-i is saved another stem ¢ 'q n- with meaning
“oak”: Geo. c¢’q’n : Megr. ¢’q’on- : Laz. ¢’q’on-/mc’k’on-/¢’k’on-. Klimov reconstructed
*c’ q’an- “oak” archetype for the Georgian-Zan unity period (Klimov 1998: 317). We think
that coexistence of different roots : *¢ gan- and *3el- “tree, oak” is connected with an
ancient human tradition of belief in trees (cf. from the typological point of view a similar
picture for the Proto-Indo-European languages).

25. “zirak’i” (Cuminum cyminum L.)

zirak’i is presented in the Gospel with p’it’na (mint) and cereco (anise): ®odgory
dm0omyg3bom 30@bs3oboe (39Mg(3mebse @s dnMsjobse rametu moiatevsit p’it’nak’isaj,
cerecojsaj da zirak isaj [“for ye pay tithe of mint and anise and cummin”] Mt. 23,23.

9 ¢

Georgian 3ira must be borrowed from Persian e [zire] “cummin”,“plum”.
Etymologically — “bottom”, “under” — in Persian as well as in Georgian.

Thus, to conclude:

* The world of plants in the New Testament is not distinguished with chromaticity, but to
each plant name, that is generally significant for the Biblical texts, a very interesting, exactly
determined cultural-semantic model is related.

* On the basis of the above analysis we conclude that more than half of the plant names
attested in the Georgian Gospel have Georgian (Kartvelian) origin: ek’al-, venaq-, ipkl-,
k’urostav-, lerc’am-, leyu, leyusulel-, maqual-, mdogu, mxal-, nazu, yuarsl-, cereco, 3el-.

* Most of the borrowed plant names are non-endemic species for Georgia, and it causes

the existence of synonym forms: alo, halo (Hebr.), manana (Hebr.), nard- (lard-) (the Hebrew
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origin root, attested in Persian, entered in Georgian through Greek way), p it 'na (Pers. Gr.),
t’egan- (Gr.), usup - (Gr.), Srosan- (Hebr. entered in Georgian through Persian way), krtil-
(Gr.7), 3irak’- (Pers.). The last two stems have apparently Georgian suffixed endings.

* The other two complex compound names are the determinants of non-endemic species
as well: danak’is k’'udi (the name produced on Georgian basis) and zetis xili, the first stem
of which is of Arabic origin.

* In general, the symbolic-sacred definitions are the cornerstone of the allegorical
language of the New Testament. In this regard, the vocabulary of the plant names attested

in the editions of the Georgian translation of the Gospel gives a particular shade to the text.
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bmgso smbgMobomgal, bows s g08mbscdzedndggbgds ‘yzgms P-b’ (‘Dictumde Omni’),
3b ‘oM 39@a P-b’ (‘Dictum de Nullo’). 83 dg38mbggzadacs, gb 3mb6@g4bEgda dgadmgds
6930bd0gM0 LoMorymal ymgaemaym, Lawsy g9d8mbasmgzsd p-ob dgdsagbemmdada
04690m@s 3568gmMgdoma 3356@mMgdn, 3og. ,30005(350 MyzoML yzgmes 5©@sd0sbo” ob
MREOM domamo Mogolb 3mbLEGMMI (309005 30. Bgdn sbFom, Lodrmgemn MebsdgMmsy
‘30M39mo Mogol’ s ‘domamo Mogol’ mman393L dmEob doMomssaw domgdsdnnen
‘Lobgdgdal Lagombas’, BMIgmbes d3ox0me o6 dggbodsdgds Mondy ‘BobGmdn’
311690603 asbbgsdo. 0dob N@G™ ©g&ImNEo 3sbdsmBgdabmgal, o Hmam
dggbedsdgdmes ,Dictum de Omni et Nullo”- bm@gdaemo ©ob@modenals 3Gabzndo
M0 3030L @obdg9d ol 33bol — pomdegmaom dmbm@EmbymL (Lowas(s YBm demngFo
36903580 565(33mgdL gx®m biybEb) s sedsgmo ImbmE@MmbyMmL (bawss LybGo
36190035800 begds gudm dmogmol hobs(3gmgds), ob. Van Eijck 1982, van Benthem
1986, Sanchez Valencia 1991 s Hodges 1998. @Mowoz0qymo mmaogs o9 dmgmgbgdl
0339305 bbgosabbgs &odob godmbsmdzsedms dogsmomndy Mbodmm s dabsmmem
369035(300L dmMal ymggmagsmo LadmaMol — 3MgongsGos mmanzal 3M0bdom
3bsbamo abBMEMonb 3oz gHmo oE@YDmEYmo Gog&ob — gs6gdg.

Mbs 0mgzol, Hm3 gb Lymoi o6 60dbsgb, MM yzgmoxngho bosmgma oym.
3oModom, GMooogmo mmaogzol 60bsdg sMbgdmds Jmageto  LoMormg:
doMmans, 356 dgdmm 03 Maomo gbmdMogo 3mbLE M d(30900l, bansbs(z @b 3zbs
Mbs ao39mgdmoym, bobBgdydo smbgfs s Jobgomambogmmmo gosbMgds,
3ogM3 33mags(3 0mbgzgmo agm 3556@mMM9dnl 3odgme 9dol dmgmgbol dmaswo
sbomoba. LEmGge 935bg Bommomgdl Dummett 1973, Lows 50bodbymos, GmI
36939L 3m33m30boy@3s dnamdsd, MmIgmos ammobbdmdl bmmme (39t 3gmmo
33908 mM9d0L sblLBoL s ©s6sMAGL gobszgmgdgmlb 3m33mbazamEmdal 3606303
305bmMAL, ,a0@ogMs ol 3Mmdmads, Mmdgmoay smabbmgnmal dsbdomdg hobdo
0J393@s  @Fe@oiogm  mmaogzmbgdl: dMsmme  8obo  0gbmMomgdolb  aboo.”
doMmamos, 83530 oMol LodsMoemal  doM3zemo,  Foacad  bodsmnmmds(s
Logdompas. doMmmais, Mmam@i 3mbadbamoas LabRgbol 3G9  obEmEame
a0dm33mggsda (Sanchez 2004), g&m bLodsGmnmosbo 0d6gdmes o) oG ymwom, Hmd
g 3mMasbn bomdmaaqbl mman ol obEmmasda dzgms drgs@lb ImbmEmbymmdbals
360b(3030L  360dgbgmmdall  aosbMgdal  mgombadmobom. ol dgdrga  Logdg
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03999bmdabgab Bogows, dogMmed GmamM(z d93@™MM0  afMmboyyms dgbadbagl,
Mmdo 3m303sMmnmgdom 09 308mdMe39000m, Ms0dba30dmg ©s dgdga g
Loy 3Mbggde3y, 3 dgdmbggzedn(3 IgmBsmgmds byym MRMm gondxmdgbogdmes...

Smdam 50331000 330330M009L, H™I Mo (3099 mma03mbL bsdsMmmmmdol
35b3ms  3oAbmgdmms, Mmzs  L3gbodg ®ebsdgmMmgg mmangs  gsdmhbws,
615900965005(3 93 13565L369mds dMdmms GMs@a(30Mmo mman3olb JoMosGnmobmab
o0bym. Bommmas, 89-20 Lazmbob dmmrmdpg aMdgmegdmes d(3gmmdgdo
356930000609806500  Lommaob@ogs dmbmEmba@mmdol 3606303 @oxwdbgdmem
LENEYmEBam seFn3b3530y, Mabag IMB3mdL Sommers 1982 (Gm3gmoa(z 1960-0560
Bmgdolb 39Mbogdl dondMbos) s Englebretsen 1981. 53 s3@mtMos sbMom, sbgomo
doamdom ¢bws dgfdbomoaygm 3oMggmo Mogal mmgozol Logmbmabgbstnsbo
MG gMbs@ogs, MmIgmoaz  3gdmgdes 90sd0sbol Mgsmyma gsbbgol Lszzebdm
LEOYIGNHMJO0L  addmzgmgbol YRO™M  vg339@ M0 FmMdom. dogMsd  obobo
LENENsES3 56 330035DMd96 M™MAo 3 nLbgmsb. dsgsmomse, bmdgMmbal Bogbo
&9d6030L MgombadMHoboo LEYmMoE dgqbsdsdgds Msbsdgmmag bEsbosM@ L, Maba(s
3mBImdL Lab@ oLy BMEFgdalb Lol gdncn smbgMs, sgdomn s YsMymBomo
LobBodLyMo  3MBEBgJLEBYdNL sM0MBgGngmmo smMazbzs ©s obgzg asdmyzsbal
LJg39d0, BMIMgddnz BobdMasEgdnmos  3MbzgMmbLonl s JMbEGMI3MDa(300L
dbaogbo godmyzsebals GFownzonmo dgmmeEgdo. 3356 tmman 3530 3MbEMGggmenm 30
o6 35dmb3gg300, JogMad goM33gmboma s0babs bbgs bygmmaddyg, dsgsmomsw,
m0bazob@ngody, 3M33onGgfmm dgbogMgdsbs s, @3ebabibgem  bsbgddo,
3Mabo@onm 89(36096Mg0sDg. sbms 53 Lygombl gobznbomasgo.

3. Ambm@mbymmdalb 3Mnb(zn3n d9bgdMng 96530 > 3356@0xg035(300L
356bdmad0gdnma mgmEas

1970 o 1980-056 bemgddo, Hmze mobazob@qdds @s mmaozmbadds, 3mbdgannl
%dg8qdemama badmm3al (Montague 1974)° 335m@s 335, gMomdmongsm @s0bygl
39969dM0g0 gbal 33magze (6MbLdMAL Medgbndy (36mdomo ghmmdmogo Lo s,
doo dmnl, Barwise & Cooper 1981), a5bbgal sbsmobab bggmmdn stsgmma dbgagbo
3Mmomgds g53moggzgms. (390 ©03mhbws, M3 LbmMo mmgozyco BmIgdal
353mgmgbobmgol d¢bgdcogo gbs sMsmyy ‘bgmalbdgddmgmon’ ggod@mmMos, sMsdgwo

6 98 bgggmmdo Emgobmgalb sMbgdmmo 8amdstgmdal 3gbobgd ab. bLbgswabbgs msggda Bogbowasb van
Benthem & ter Meulen, eds., 1997.
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mdmmb badoms banbGgMgbm s bamzMaw Logmsbmobybsmansbo dogbgdgdabmgals.
demb @s dmemmb, 56306, mz0m 63nbes domgds@nimbgdai 3o byMombdamawo
363LEMML gobobomogwbgb 3Mg003o@m mman 3ol gobbgal nsmemaw (0b. J3gdmm).
396dm, 3mbBga093 gobsbm(30gms 3356@¢MEvmn O a3sdmbom J309 930l sbsmobo
39893mMM05m5/803g00lb mgmMool goMamgddo, GmImals msbsbdowasis gbmdmngon
Lobgmowo 4 gMababgsb gomgdo Lobgmow BMsbs OA-b, MmIgmoary smbndbsgos
»30bgdoms m30b93sL (B). dg39(390mm Mo3gbswdg 3o0b(3 3063356 &m0 gb dbgmaw
aoboggdo gm@m3gmomgds: bgdebBognMon 3356@MMgda asbobomgds MHmame(s
361900358 98L dmGals bobs@eymo J0doMmngdgdal o3bndgbgmgda. bLgds@Mac:

0 AB A

dogomomo@, o3 3960L oog@sadol 3basgb gm@3s@do, ,yzgme A ool B
39mobbdmdl, Gmd A-B sMg (3960gmos, ,bmgogmo A4 scalb B bodbogl, Hmd
2065339005 ANB dg0(393L 96100 md0g &L 85063, brenm magz@m Gormmo godmbsmdzsdo
»13989bo 4 560b B* 60dbogl, Gm3 mdogd@gdob Gommgbmds ANB-30 smgds@gds
o MomEgbmdsl A-B-do. 530l goMms, amMmsds@ogmmo  gsdsMorgmmdol  (sb
3535Mmomdol)  dggobgdsbmeb gMmow, ©sb33bqd0l doMombmBngFmgdol s
33O nmDMIngMgdol  gsbbadmgMoi obms w339 960d36g9mmzba  donhbggs
d1bgdMago gbal gMabgdal goggdabmzgol s mabagzab@gdai 3o sm0smgdgb, MmA
Ly336G N3 YM0 MgMMNgdo Mbs sbobogbgb 53 sbdg@ L.

3560mgsmgdagemn 335680930358mMgd0 5 ImbmEmbymmds. ImbEgaonL
353580 30b 3g3amad 3396@0x3035(300L gobbmasgdnmds mgmmnsd sbsmabl dg@o
Ly3sbE oYM o3y dgbdaba: gb nym 33emgz0mo 3EMaMmsds, Mmdgmo(y Lbogmmdos
dbgdMngn 96900l 3396@0x3035(300L MO39 BgMM3Zb Mg39MEG MMl (dm. Keenan &
Westerstahl 1997) o (300mmmdos 3500 353m3bs@3gmmdomo domoab dgbabgd bmgswo
396mbgd0l gm@EInmomgdsl. 83 3Mm3g9Ldo 3mbmEmbyEmmdal 360b(303L 33emsegs(s
Lo ggebdm Mmmo gMam. 3sgsmoms, bndsbopmdmagns dam mgEnbmb ©s 330603909,
3ol mobsbdowass 9.6. ‘pofmymgama 3mmamMmdal bo@yggda’, Gmammgdozss “at
all” sb*“ever” 30560369096 ,oMygmxom 3mbEGg4LEJddg" 9bmdMng 3odmbsomd3539ddo,
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bows(z obddZ3gd0s oETsgom=-mbm@mbyMa asdmdnbsMgmds 3Mgw0 3@ gdnwsb
939-367900358gd0b dodsMorymgdam:

“If you ever feel an ache, I will cure it” g<nmabbdmdl

“If you ever feel a headache, 1 will cure it”.

Amamdg bgbo, gaMygmyoma 3mmammdalb LoGygzgdo o6 a3bzwgds smdsgsma
353mInbsmgmdol 3dmbg 3mDa@oym 3mbGg4b®gddo.

Bmaseo Bod@gdo doMomsmn 3356@0x035@MMgdal dgbobgd sbgmoas: aboba
dgodmgds ogmb osmdsgomo ob @omBdsgamo ma30bo mMngg oGamdgb@ol dodsmon.
dog0momdE, 3356@0x0358mMMa “All” oMol omdsgmoe dmbmEmbyma msgzobo
oM (36905 501996 0L JndoMmm s dFsgms MbmBmMbyMo ot 39bs samdgb@ ol
dndomon. bgdo@mMoc:

IMON 09 Q AB ©5 A’EA4,35306 O A'B

MON? o) Q AB 05 BEB’,3530b Q AB’

5@30m0s  dogomomgdal dmdgdbs ©sbsmhgb Lsd dgbodemm  3mM3dobs(305by:
dogomoms, “Some” 04bgds TMONT. 530l bsdofMobdomm, 3356@0x035&™E0 “Most”
s60b dbmemmo MONT s dom(3b965 56393 96@ 0L 30356 ab o3 ‘omdagsmons’ s
o6 (3 ‘omdsgama’. 33068053035 MMgdL, HmImgdaz Imbm@mbyMas (T 96 |) mtogg
56391396@ 0L odstrm, ‘m@M3sgom ImbmEmby@L’ bmogdgb.

3mbbgMmz380mmmas. 3536153 3mbm@GMbymmds sds dbgdfngn 960l 3356@0-
R03IGMOmS (5 Dmasmsm, babgmewo BMsDgdal Jobsmdmgdgmo gsbbabmgMgdomo
30dmbomg353gdab, dog. “Mary’s”) g@omsgmmon bs3gebdm mgabgds. s®Lgdmdl 30g3
96m0 bgbo, HmIgmo(s g30hz3969dL, 9 30Mz9mo sMa)dgb@0 Mmam gs6s306Mmdgdl
3Mb&94bLEL dgmeobogal:

Jmbb g 35 0menmds O AB 35306 o 3bmeme 85306, oy Q A(BNA)

mamdg RsBL, 3MBLyMZeGmmmds yggmes d4bgdcog gbsl sbsbosmgdlb. gb
dgodmgds gsbzobommor GmamE(y doMggmo 3Mgeozs@olb A-L dogH 3Mgwo3ed
B-bogol 2obbodmz@alb ool o6 Gmmal gMmggemo dgdbmnogs. HRcm dmaswsw,
boboowgdada sMbgdoma bLobgmgdo admgznsh dmmosb ©obinmbdo mdogd@gdal
9939568 M g56LsDMgMal sMggdl, 3396@0x035@™MMgdo 3o Inmasb 3Mgwnssosl
35633999 56303009304 mISL sbnggdab.

bmgsese, bgdmbbgbgdamoa  bgdsb@ninen  mzobgdgdo  a30h3969396, o
Bo@mI  oM05b  3mbzMmg&mo  (mmangn®o) (3658960 gbmegb 60dsbomdmongo.
339605035300 356BMasgdMmds  MmgmENsd  asbbadbmaMs, oy s Godab
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30dmbsmd3sdgd0 538symxomgdgb 53 3M0@gModgol s goszbmdogms d4bgdmngon

960b g98m3bs@zgmmdomn dos. 335bg 9335Md© 9@ Y39mgdl d3gdmo dmyzsboemo

dgmgagdo van Benthem 1986-0w0b, Gm3dgmo a330h39698L, Gm3 GFMomozommo

33908 0g030@mMgdn  dgodmgds gsbbomym 0dbgl GmamEy  ymbLgmzs@0meno,

dwowomo d60d 36 genmdol gbmdmngn as8mbsmgzedgdo — mmmbo Mbos segsds@mm

300093 g0 Ggdbognfo  3ofMmds, MmImol  0obsbdoaz 339060y e300

dbobosmgdl dojbndsemnma gobdsbbzeggdgmo Jdgwgds:

39685Lb303950m3s o A%, 353060 AB Gm3gmadq B-bogal s 70 AC Hm3gmndg

C-bLogob.

2 9m 985 M3MBodsms 3330M@ 30 Fbmmme 3 33568 0x035&™MgdL — “All”, “Some”,
“No”, “Not All” — sbsbosmgdor 3mbLg@gs@ommmds, m@dsgo dmbm@m-
Bmds s 3o63sbbgeggdemmds.

dog®d dbgdMagn 9bob 33568050358 MMgdol 3mabogngszns LbgsgzsMama(s
dgodmgds,dsgsmoma, 3mb3Mg@&memn 33968050358 MMgdobmgobosdsbsbosmgdgmo
ge9dionco b]gdgdol Logmdzgmdg. Godogmo dsgsmomns ‘3mbzgMboal’ Bgbo,

Amdgmo(s 9339 Mbgdmdms GMama(30mm mmaonado:

bod g&Mmons 0 AB 35306 s 3bmm 35d0b, oy O BA.

83 3oMmdal, Mmami  bgbo, ©33sgmgzamgdgb  abgmo  gs8mbomgzedgdo,

Mmammgdozes “Some”, “At least n”, “No”, “All but at most n”.

s30m o35LEMMade 83 Imzemyg dodmbomgab. aszomgdom YRO™M ©gESEYMo
0bggm@m3s300bmgal 3396050353006 3obbmasEgdnmo  mgmMool ©s Fobomsb

0539330690 mmo  3Mmgd@&gdolb dgbobgd dgaodmosm obommo @M sMgymo

bystmgdo van Benthem 1986, Keenan & Westerstdhl 1997 56 dmbmgmogns Peters &

Westerstahl 2006.

4.1980-0560 Bemgdalb ‘39bgdMngn mmgnzab’ 3GmaMmads

1980-05b Brgddo gohbos 3mbadMgds, Gmd bgdmblgbgdam 1od@gdlb audm
Loe®3obgmmo 360d36g9mmds  3Jmbrom. &¢bgdMogn gbs ofal ofs Ibmemme
Lodmomgds Ms0dglb Lomddgmo 96 dgbodymdnbgdmo, sMsdge dob og3L msgzaba
‘dbgdMogo mmangs’, 39Mdme, dsM@ngn dmemgdol LobGgds, Gmdgmaz sbobagh
a56bxob Mbogg@bomn® gm@m3gdl s MmMBgmbsy dgndmos 08mddgomb Mdnsmme
316906030 960L dgosdoGnm LEGONJGNMsdg Rzgnmo mmaninco FmEGIMmadol
3569d9. 9L 0gs YBO™M IGIMNMIE ©sFNId30d addmyzgmg3zgddn van Benthem
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1986, 1987, Hm38mab doMoomsm ©gdmmgdgdlh J3g8mo Bamdmgnoagbo.” doMomaon
d9350a96mgdn Bomdmmagbomos bsdo dmeemoo:

(a) BmbmEBMbyOMdsdy agndbgdmmo aobbgs 56 36 g0 0G0l Fsbo;3ecm9ds,
(b) 3mbLgMzsGOYmMds obgy 3™ Y0 3o@dnb d9Bmymmgs s Sbg3g

(©) smagodymo  gobmbgdo  gmbyMgdme  mgdboggma  gMagygdel
©309JE0gmo mgobgdgdobomgab.

Mo mgds qbws, 9bgdfng gbsdo oMmbLdmAL Lbgs dMsgsmo bdybgdfngn
J39L0b®93900, dom  dmMab, asbbxs FmmgdEoyMa  3Mgngsnal  dgbabgd,
B0bgdmmgdo, sbogmMs, aMsds@ngmmo EMHm ©s dmasmsm, MHmamoa Ms3mbo.
dmogM0 3OmMdmads nbss, Mm3 3506 339L, 09y M8 gbsw dgbadmadgmos bbgbgdmmo
353m3nbomgmdgdal domgds dmsmme dmbgdMngn 960l DgwsdoMmym ©mbybg,
0Ld(3 J399Mm® YBO™ EgEIMYMoE adbzobomagm. Jowagz gMomo LoMoyymyg abos,
oy Mmame dmgddgegdgb gL J39LobEgdgd0 gMomdmogee s 3sMImboyma
9600 5©530560L gmbgdadn s Jzgdmm hggb 83 (Modwgbowdy Mammgdgmymaom)
Lo gombbos dngndMymbogdoo.
ytomgds dns (3090, o) sbgma Joamds 3oMggemn Mogolb cmmgozol bobGogdbobgsb
omE9b 3obbbgogqdmmom sysmndgdl asbbxrol Lob@gdab s 3390b GMoazogmo
3 05653906Mm39 mmanzob go3yme3 badb. ob gEm LybGos 03 MmgsmbsbHabom, Hmd
dommgdym 3396805035306 35dm3nbsMgmdgdL dbmmmm babommdMag smbgmU,
35gM53 YRM™ doEsMos 0d sDMom, Mmd, Mmammy dgdmmsy 9m3gbndbgm, stss
30d3mo HmIgmodg 3mbiMg@& e mmanin® Lob@gdadg (ob Jdgomns Mmame(s
dgmeg Mogob, 0bg 3oMggmo Mogolb mmaozobomgobs(s). dogad o4 Bodmagmgds 300093
9600 L3bGgMgLm Lo gombo: Lo oMol sgomgdgmo 3oMzggmoa Mogal mmanzob
353mygbgds dmgmo msgobo LogsMdoo. Jzgdmom dgdmamegabdgdor me dgbademm
3abiybb.

5. 3m33mbogonma LEOYIGYMS, LobGsdbayMma sbsmada s YgsLmE
domgdnmo 33dmy356ab MM (39096

03obmgal, mm3 d4bgdcozds mmanisd 0dndomb, Lszdsobo o6 oMol bgdm-
bLgbgdnmo  9Mm-339680x8035@MM0sbo  35dmMInbaMgmMdgdal  ©gdmbLEMmamagds.

7 8magnsbgdoom, Boabdn Sanchez Valencia 1991, 8033mgmmos o3 a@golb bLonb@gMHgbm 3aMggmo
806036935 30Mbob b65dH™330.
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sbggg LagoMms 0dob smbgMa(s, oy Mmam® dmddgegdgb gb gsdmdwnbsmgmdgdo
69dabdng@o  Lomoryemal  [obowowgdgddn. dmaswms gb dgndmgds as3gmegb
3396803035(300L  g56DMasadmo mgmMoobs ©s oG gamEonmo aMsdsGogol
0009960b dg@bydom. sbgma smMn3b30L s gnmo bys@ims van Benthem 1986, 3sg653
54 Rzgb doMomaswaw 3n3943gd0c van Benthem 1991-30 dm 393 abab.

gmblbgmgs§omemmdalb gogmzmds. 3oMggmoa dogsmomo gbgds 3mbbgMgs-
Gommdol gofmmm  gogmgbsl. asobgobommo gsobdgmMgdomn 3396 0x035(300b
Boboogds ,yzgms 3oL MyzomL Joema™:

QARQOB

5d3oMss, Mmd mMogg 36M900358L, A-La o B-Ly b sbsbosmgdogl
3d93%zgmo Imddgmgds. Mmame 839009896 535bL? dbgmo o6 oMol 080l ©sbsbgs,
5 gb dgodmads god8momazammb sMsgmma bab@odbymo sbsmobal gomamgddn, HmI
BoJ&ogMee Aggb agegdsb

0,4 R Q,B 35306 s 3bmmme 35306, o0y O,4 RN(AxB) O.B

960 bo@yzom, 30Mggmo 3Mgn3e@n drMsgh dnbstmmoa dodsMomgdol R-al
30Mgzgm 3Mamdgb@l, bmemm dgmMg 3Mgmozs@n bonwssb dgmeg sMandgb@l.
58 o bbgs dogomomgdol Lagmdzgmdg 3mbbgMgzsdoymmdol asbdsdnmmdgdgem
LY3sbBoIYM s godmdenbamgmdoom 3gdsbnbaL dgadmgds gbmemlb 3G g0 5@
d9Bmmegs — dnbgdfngo mmaozolb doMgzgmo 8603369mmagabo sb3gd@n, Mmdgma s,
Gmams Robl, yzgmes dbgdmog gbsl sbsbnsmgdl:

ombgdomn  bobymgdo Bmmmozgb Joommsb s 353006 gdmem 3690 3od e
Meem 930,

dmbm@Gmbymmds maormen 60bsswgdgddn. sbommaonMae, Mormm Bobsws-
©969330  Imbm@mbymo  a53mImnbsmgmdol  bLEmmymagomo  gsdmzsmgzobomgols
33406985 obgmo aMsds@039mo mgmmons, Mmdgmoai NdMHMb3gmympEs ngMsm-
Jommo bob@odbyMa LGMYJG ML SbomadL. dbmEmm Lo ygzsms Mogn Moyl
dm3(3930s. ddsgsmomsw, Aggb 396 30 9z0m, bogygs “women” Bobswswgdsdo

“Johan admires some men and women”

©53d35m-8mbmBmbyFns oy ofs, bobsd o  gobgLodmgmogm  “some”-
ob  3mgdgegdol  ofglb. mEMIBOMZbgdal  aoboMygzgze ©s  Imbm@EmbyEmmdals
bob§gdogmmo sm@a3b30L dobambgzo dgazndmos asdmznygbmon mmansbmab
mo3bgdoo gMsds@ninmo gmMdsmaddo, 39MdmE, o@gamMmonmo aMmedsdo go.
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©3bobyobobomgal, go630b0mmo Babowsowgds

“No mortal man can slay every dragon.”

h396 30L9M39d0m, 353ma3gcz5s 83 bnboagdol yzgmes 3Ggwn3o@nb 60dsbo,
30gM53 dom 56 gd5hbnsm BmabsmyMa moMgdmmgds’. Bogomomsm, NYOMYMBPomo
60dsbo Mbs dogbgmmlb oy sfs “dragon”-b, sdmgzowgdmmos bobssowgdol Lbgs
96mgnmgdolb 3mddggdol s69Dg. 830mbggmb dgndmos mogem sMbINbrogl, Hmd
“every dragon”-ob 3nbm 0b@gmMm3M 9@ 300b 3g8mbggzod0® 0bBmaz0mMow gb gMads
sbgor m@3sL Fonegdb:

. +

“No mortal man slay every dragon.”

dsg0momo, 9Jgseb g353mdnbsmgmdl, Mm3 oM (3 9o dm 330083 dmemobongmb
o6 dgdemns yzgms s 3mbol 3mzgmes 56 oMz gMo 3mzgmsgl o dgyydemos yzgme
bm3gmob dmgzgms. “every dragon”-ob ggoGom 0b@gM3Mg@o3nnlb dgdmbgggadacs
(sbgomo  0bGgM3MgGo0s  YBROM  bgrmmzbyMos, FoaMad  bg3Mobogal  donb(s
dobomgdns’) 30 gb gBomgmmgdo sbgo 603693L Bnnmgdobyb:

“No mortal man slay every dragon.”

dga30dmos gxcm 35635Dmasmo. dgadmads ¢)3bsyMaw dmgghzgbmm, dogmad
367900358 980L goms bbgs gMognmagdbsis dgodmagds dogbgMmo bodbgda, Mm(ss
Bobsogdal 3mbLEM300L LsgdsMabaw Bmaswo mgsembsbdMaboo gobzobomsgon.
dogomoms, bobsmomgdowsb “No mortal man can slay every dragon” sd3sMaw
353m30bsmgmdl “No or very few mortal men can slay every dragon”.od dbsbemgfMgemo
“No or very few” ob@goiogmon gudm bybGos, gopmg “No”; obggg, Gmams
3Mgengs@o “animal” gudm LybGos, gomg “dragon”. s3wgbsw, 3Mgwnzs@gdol
dbaogbo dbodrgmgmgdbsy dgndmgds dmbmEBmbymom Asgbszzmmb Lomsbsom
900 gnmgdo 3omngg 96mdMngn 308 9a3MM00056. gl Imgmgbs LEMmosm bmgaswas s
6930L30gM 3598 gamM0sdo gMmgYmms 35gMM0569dal (36535 DYLEG S gobababmgMs
1980-0060  Bemgdals  Imbm@mba@mdal  smfozbzol  mgmMogddo, GmImgdbss
dggdmmo g533me396mbab yzgmes @ndnb godmbsmgzedgddo godmdwabsmgmdgdals

8 306390 Mogob mmangal gm@3nmoao: 73x (dmy3mo50(x)& Vy (0&s 3mbo(y) — dgmdemas
dmg3ems(x, ¥)).

9 gm@Igmoor: Vy (oMo mbo(y) — 7 dx (8mygo050(x)&d gmdenos dmzzems(x, v))).

67



LOGIC

3Mmdmgdsl. s mgdds gbrs, gL yzgmoxygMo bws gmobbdgdmogl asm3zgmem
0b@90(305L. 396 301335bMIm 330mbzgmb megem dgedmbamb, Mm3 “every dragon”-
0l 3066m 068 9M3M 9@ o(300L dg3mbgg3530 60dbgdn sbg obsbommads:

+ — — — - +

“No mortal man slay every dragon.”

dmbmBmbam3dab 3589a3mF0yemo spmoibzs. dmaswem, 396 a340Mads nbgomn
mabgz0b@ Mo 394560b3n, MmIgmo igdom/Memymaom b0dbgdlb dosbgMws
6930L30gH 358980l ©s 33539 MML dgdmgds Im393mo gsdmbsmgzedgdal
LobEOJLYM S65MnBL. AMmamE (3 50dmAbs, 530l go3gmgds BaMdsGgdom dgndmgds

3o&gamMogmn  aMsds@ogolb Lbgowsbbgs 39Mbogdal goMamgddo: sowy3gzohol
B67(300000 330300l 395G gamGomm aMeds@ngadn b BMM Moy, msddggol
396Mb0sdo, ®m3gemo(3 dgndmgds bomdmaznanbmo Gmam& (3 3bdosms s3mn ool
domBogo LobBgds godwoMgdnmo dgdbroymo (‘gfmamemnsba’) moddos-
3dLEGMo(300L 8TsGgdamn M3gMs3n0m. ©EgGIMYMs gb bsjombo gobbommmos
bodmmdgddn van Benthem 1991 s Sanchez Valecia 1991. 54 dbmmme 53 3Gm 390060l
dofomsm 6gbgdl dgdmamsgbgdm:
9L Bgbgdo M Bodo xaNR©yds:
(@) gmd3mBaznol Bmaowo 7 gbgdn:
90 gmmgdo, MmImgdos 3363090006 RNb0nGa  83mogsonl  A(B)
353mbabnmgdal 4 656oemdn, 0656MANME9d96 05300600 memammdasl,
9fogamgdo,  Omdgmoi  a3bzgdosh  moddps  8dLGMai300l  AxA
30dmbabmmgdol A 6560mdn, 065669396 530560 3memsmmdal,

bowsz BMb0mc godmbsbmmgdal 3oMggm bobamlb dgyydmoas gosbgo@mamml
®030b0 5633968 0b 3mbmEMbYHMInL badsboa. Jsgsmomaw, “Most AB”-30 o (36960

a3 m3gb@o ‘aomMm33g3gmos’s ol 3M(3 ddogomoas s 3M(3 EOM3d3dmn. dogMad
03039 “Most AB” 3mbm@mbnmmdals 06g3mMds305L 0bs@hnbgdl magol dstx396s, B
363396@L @s gb Bommocmgdl hzgbo seobgzobogol bogo®m nbgm@mdsznals dgmeg
boggebdm Byommby:

(b) 3mb 36 9&memn0o 0bgym@ds(z00 g Jbogme g o gymos dgbobgd:
dog.: “All”-0b g3mbg (30960 0o ool e — (e — 1)
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5d mMo G030l nbgxgm@mdsz00lb 3m3doboMgds dgdwmgabsoMam brgds. xgé ghoo,
bmgss, A(B) gnbd300mM3s 53emn 33008 dgbademms go5m43mb 3mens@mmdol bodsbo
B 563896830 ombgdmo gMomgnmgdobogol. dsgsmomew, “best (friend)”’-do o6
bomhmbrgds 6ndsbn “friend”-obmgol, Moasb 3obasb o6 godmdmnbsmgmdl st(s “best
girlfriend” s o6 (3 “best acquaintance”. dgobscmago “best” @osss sdm3owgdymo
3M6894LB vy s gb 83 Jgdmbzgzedo gosdbyzgd MmmL Madsdmdl.

3ogM0d bmax g ImbmEBMbnEmmbolb 60dsbn BsMAMbogds — Gmzs 330l
Ladnomgdsl ndmgzas gMbdns 4. dsgsmomar, “blonde friend” gmmobbdmal “blonde
acquaintance”-b, Mo@asob bgobsmmsg “blonde” b ofgb doMmBogo ‘msobsdzggmo’
360d369mmds, HmIgmoa(z §860b dgmal 3mbonbdznsb “blondeNB”. mgmm bmgswmsw,
o) B67300L Lobyobo 3mMI3mMbgbGal — A-b Godo 5ol a — b, bows sMa1dg6E
a-b 543b 603560, BMb0YM 33mn3si308dn A(B) oscadgb@0 B 03539 3mmammdasl
d00cgdb. gb bLBoL 0dsl, oy EMmamE (33086 3MEMMASL YoMympomn FEMsbgdo,
mame 96sMAmbgd96 dob 3o3d0Mgdo s 5.3. gb 60dbgdo (oEgdoma/symenmn),
mamg bgbo, 3560b5DgM9d056 MgdLogYMo 0bymMmdszool bogdgzgmbyg, dogmsd
9b®s o00bodbml gMhomo asMgdmgdsz. obobo dgbodmms aobobsdmgMmb Ax M,
m53ds 3dLGMdG(300ma(3, BMAmal Godo otal a — b, bowsi a 0gdlb sgdom
60d56L. 3980 bogbsabomgal 330mbgzgmb dgndmos bgdsabGogsz dgedmbImb.

03 3Mm(39nEalb 3565b369m0 dgdsmagbgmo sMab  gsdmogmolb dgdgan
mo30bmage (3boswo bgbo. gMmgnmms 60dbgdolb omagbs bmgds sbsmabal bab

16493980 %og30L bLogdgzgmdy:

(c) 3mmommdgdol 3mdd0bom 9d0l sM0cd 9o go:
++=+ — =+ + = — t+t=—

9L oMb Fbmemme gMm-gMon 39dsboddn ndobmgal, MHmI dmbgdMago mmaogs
Bbo gogbsmo. dogsd dabo bodsbobm 398 gamEammo LEEMMIGMOS dgzErRg®
0dbs  o08mhgbomo  3Mozemo  vsd0sbal  dogE: ol dMomme  dubgdMogas!
0dabo, Aggb 303mggor dmbgdMogo mmaozolb 3owgs gMon bszgebdm sb3gd@o.
dmbm@BmbyMmdol 3memammdgdol @oagbs brgds d4bgdMogo gbols bgdolidngm
Rggbogol 3obamgd bbby sbsmnbMNSb ghmaw, Ma3 dgbadmgdmmdsl ndmggs
LEMoBO® s dE3gnMs© 3560LsDEZMML dgbadadobo godmd@nbsmamdgda.
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099056  gosbzgzs: Bdmemalb  moddws  semMoibzs.  Bgdbognco  Bbstom
©506@9MgLgdym 3300b39mb 3moz5dMdo Mgboydgl dmemab §n30Bgduen moddwos
3036306 8963069830 — qbbobEgds bagmdgmem Mgzl ymggmoggdgdmm Jdnmoal
1398 9bmdab(van Benthem 1991). 453mboc3530L sbmes ) 3033060gds ‘dmbadbyemo
&039d0’" s hg9b 0boyioncem asbzbabmaMagm, o Mmam® wbos gsnmMzzgl
30dmbsmd3s3do J3qa0dmbomng3zsedal agdoma ob gomymaoma dmmammds:

x, gM30b dgdsagbemmdado x oMol sEgdomo,

M, _, (N) 396730096 93mogs05do bobyobo dgdsmagbgmo M s6ob @swgdomo,

o) M-0b §030 560l a” — b, 3530b M__, (N)-do N s6ols @o@gdomo,

o) M-0b §030 560l a™— b, 35306 M, (N)-do N st0l godymazomo,

x s M, a53mbobygmgdsdo M s6ob ©ogdoomo s 3909350 domgdymo @odo
ngbgds a’— b.

©3boMAgbo  sbobymos Bgdmblbgbgdmm godmmgmom bgbdo (c) o6 sbggg
dgagodmos gb mgobgds dgz080bmm 0boydon® 3obbsdmgmadsda. bamgmaos, GmA
9L aobLabmgMgds dgodmads aobngMmb s dmoasgel ofs Fbmmme gybdomdo
03900, Mg a*b bsdmogemmmo §ndgdocs, Bmdgmoi mdogd@ms byzomagdol
94360l badmamagdsl ndemggs.

dg§smgmmns: mobombolb mgmmgdgda. gb mmaonz o doamds mo30lL bsgmomem
36mdm 393l BoMdmdmdl. gMo-gma domgsbos Dgdmblgbgdygma Lab@sdbyo
3dmbodgbals 3Mm(3gm@al ‘Lobeymy’. dgbsadmagdgmos oy s 83 aboo yggmo
Ly3sbE0gYMoE FMbMEGMbYMo nbxgMgbznmmo 3mbaznal s0dmhgbs?

3L YEMAL M) 56 M0bMbal cgmEMgdal obgmn goMmsb@ o, Hmdmol msbsbdawas(s
439ms  1gdsbBogmMmo  AmbmEBMbyYMma  mdogd@n 0dogEEMYMIE  ©IYdOMN(3
04658m@s bgdmblgbgdama 358 gamGogmo goagdom?

9L gobogfMzmdos 03 dgogal, Mmdgmoai dowgdymos  3aMggemo  Mogol
Lob@gdobogol. 3sbyybo EoEgdomos Msddgzol gMom(33moEnsba 3o gamMoyma
setozbzobogol (gb Imegm-mgmGommo dgmgan 3@ 3o3gdmmos van Benthem
1991-30) — BogM53 Ly gombo 33megs(3 0o Mhgds Bmasmsm dgmalb M3gMsGmEmnsb
&03950b mgmEonbogob.
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dbgdMogo gbol msddws smMaibgsl o asshbos 3ofMggmo/dsmama Magals
3539mg0 Lodmgsmon. ghmegMmn bodsbo, Mmm3gmoz Fbmemme 30Mzgmo ogob
339605035@8mMmMgdL sbobosmgdm, ImbmEBmba@mdals 6036gdals 839G Mompgbmds,
o3 dggbodadgds hggbl sy ao39mgdam 996033656 Fsmo abyg@gbzommo
36035mRgMm306930L Mmamdsdy.

dmemmb ©s 3memb, bom@dobgyemo o Bdgesdamaemo sbsemn®n? 53 J3gomszal
obobEYMmL  Fobws  ©036036m, M3  Jgdxnmmgdal Bodgbog gzodsl. Omse
9308900 9330 0Jgmo @ 3oggMgsgees, 0®33939, Hm3 Azgbo ,69bgdMHoge
mma03d" 0bsdgMmgg Lol gdss, Mm3gmoaz dmombmglb babssowgdol LEHm
3bomodL — bybEowe nbggzy, Omammz bbgosbbzs Godolb mmanin&o Lob@gdgdo
dmombmzgb gm@mInmgdolb sgqgosl s@mIMHn mbosb — J39dmsb dggom. bmd
o/ 30l gb ‘Loggmoealb 3mzbol’ Gmmasbo dmbgdMmngn mmaozol 3Mmagd@nbogal,
m3gmbsg  bogoMomome  Dgosdadm  bob@odbdy wbws gdmddgws? bgdmm
dmygzobogmo sbomobo dgodmagds GFMbxrm@mBamgdnm 0dbglb s Dgdmmsb Jzg30m
dodstogmgdomsy 0dmdomb (van Eijck 2005). ghomspgmo o3, Mobo (3mobs(s
a3g0M@gds  dgdeagbmol  dImbm@Bmby@mmdol  bndbob  obowggbow,  sfMab
Boboagdol ogMsmdonmo bgGNIEMs o8 dgdowagbmol Bgdmom, bmmm bbgs
3bomhgbn ‘a39Mmomn 3m33mbgb@gdo’ dgazndmns gomsbsmobgdmo s3@mgmo.
sbgm dg3mbzggzedoz 3o Ybes 330sMm, MM Mozl dmemm3deg dgwbogMsm oM
336dbmd. Fmbm@BmbyMmmdol  3o@gamGonmo smMoisbzs bodegomo o oMol
dbmmme dgrsdommma bGMYJG ML sbsmobn s Mbsdgommgg mnbagzab@ymo
5 mman 3o bob@qdgdaol 8baszbaw ol 08 3060343 dg 9@ L sobsmnbgdL, goMmg gb
(30 q09mo 0dbgdmms dmbgdMngo goblbgol 33mgz0bomgal. dmbgMbrgds oy oM
03 0ol LEGog0 s gBgd@neo gobbmmogmgds, o9y gb dbmmme Jodgmses?

3ogMsd o3 3MmMdmgdgdal doyybgwagse, 1980 bemgdol 33mg3980L doMomawn
30006939803506(3bogMomgdms.hggbndnbgdMagngsdmdonbsmgmdgdn giydbgdnsb
36900358 M dgbnE3sL ©8 MbMEMbYOMdIL s oM Ladnmmgdgb Logsbagdm
mma0396 3356Ms@b: 0bobo LaMagdmmdgb Lob@odbyMa sbsmnball dgmagagdom,
dogM53 sbgmo sbsmoba 6960L3ngM dgdmbgg3530 04690mes RsbsGomgdgma.
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6. 36936030 mman3ab Babsdg 5@Lgdnma sbgMama boMorymaggda
bbgs dMsgomo oobgsei oMLYdmAL Rzgbo ‘d9bgdfngn mmaozol’ dmddgogdals
©0535bdMbmab s 3ogdnfgdoon.

3memosmo 3356800358 mMmMgdn.  O¢bgdtog  gbsdo  gozomgdoor  dg@on
339068 0g035(300b bgds 336300905, oMy 83l bgdmm gsbbommmo gMmggHowo
©d a0bdgmMgdomo 3356@)053035(300 ammabbdmdws. 1980 Bmgddn godmgmonbos
bbgs 3m3dabs30gdn, MMAmgdas 5O ony3zobgdmes oM@ oz ao63gmMgdomdsdy,
3og.: gmdemozom@o gmmdgdo “Ten firms own 100 executive jets” ob 306d§mgdoon
bJ99900“Most boys and most girls knew each other”. 3m(3939mo gMHsDgdo dmombmgl
3mbm@Gmbymmdal 3mmammdals 5mbndzbol sbom gmmMIgdl, Mo ©sdmogdymons
035, o9 MOmam® bogds Jomo  360d369mmdal  gosbMmgds.  830b  goMmeo,
33908 0g035(300 5bg3g9 amobbdmdl ymemgJon® 3G g0 53006 (“The boys lifted
the piano”)ob sMomgemo@ 339600 03000 (“the teachers drank most of the wine”),
3ol 06g9Mgbzomo Ibsmg Dmasa bomgmo o oMol — oM (3 mabazobG o
Ly3s6@03obmgol s sM(3 MEbsdgrMmmag mmanzobomgol.

bbzs bLbMmsgn g39b0bBgdgdn. dgbodmms agm@mm bLoob@gmgbm ogmb bszombo
030l dgbobgd, s6bgdmdgb o9y ofs dmbgdMog gbsdo Lbgs LiGogn Bgoodnmmemo
0bg 9 9b3006 Lolb§ydgdo. B39b w339 39bLEBgm 3MBLYGZsGONmMdS Mmamt(s
Bobo@agdgddn 3Mgwno@gdalb bmaswn Mmemnl d9dEmymes0 89s60b80. 3g3ndmas
dmgoygobm Msdwgbndg Lbgs dogsmomary, MHmammoiss X-ob ‘0bmngoysmydo
3mbozogdo’  obgo  aodmbomgzedgddn, GmImagdos  odmgzs  @nBomb 30089
69d0bdogMo olG@dm 3006 Ladyomgdsb — X,V X) — o(X) V (X,)."”

10 3oz gfoo Bsgsmomn ogm gasbboemygemo Stanford RTE 2007 Bemolb Lgdnbomdy: 364 g0 308930l
M0msbod 339mmds. MmBgmo 3s8mbocgdzedgda MbomRMbgdgb ©8 mzabgdob? Bmbm@mbaGHmds
3996935 sbgm0 BMEAI0b godmIabsgmdal: P < Qammobbdmdlbp(P) <¢(0) . 33653 o4 BR396 a3543L
365 063 bayn Bs658dmze6n, 563390 9L 3mnbon@a Bs658dmgema (8936086530, Bmd PNQ = &
85806 s 8bmmmme 35806, o9y P £70),89b53530b 3mb6&9JLE30 Bogomgdo: P < 7Q ammabbdmdl
P(P)<7 9(0)’. 3orz3gmma Gogol mmanzsda gb 60dbsgl Imbm@mbymmdal 8bgsgb gsdm8onbsmgmdals
5Mbgdmdal gm@E3mmobs ©s dob memb dmEab, Gm3gmai 8onmgds M3gMe@m@da Mafymayals
36950dbob Beogao: P < 7Q anmabbdmdl ¢P)< ¢™!(Q)’. 350dGm3d, dgodmads dmadgdbmb
3oMggmo Gogob bobodbo, HmBgmoa(z 8sL HBOMbggmyMBs. NRGM dmaswaw, 3oMzgma Mogol
mmangsdn  BmEgm-mgmGonmo 3MgbgMmazsgonl dMsgema dgmggn dgbadmagdgmoas abg 0dbgl
9068 9M3MgG0Mgdamon, Gm3 dogommo b3gogegncd dmEsbady MmMgbGomgdama Labdsdbo
3M63M9@mo 35dm3abastgmdgdabomgals.
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@W@n0gmngdgrgdgdo. gb M3 dggbgdmes (39 39mm 0bygMgbzomm Lol gdgdl. Mo
0735916y, 300093 90 Ld30Mb0S, M BHMaMG NMHM0gH M Jdg dg6 nbobo d6gdMago
960b  Lbgs dofomo  3oboboomgdmgdmab. dogomoms, bo(zzombobgmymads
obogm®Mad  dgbodmms  ©sdsbaMgzgmo  bgaszmagbs ogmbomb  dmbm@Embymmdals
353m3@nbomgmdgddg, Mmamt 535l dmbdmdl dgdwmgan dsgsmoma (van Benthem
1986; gL ©s33063985 Lobsdwgnmgdn Lomsaggb omgdl Geach 1974-006 s 3owgs
MRBEOM 3 Mo bsdMmmdgdowsb):

“Everyone with a child owns garden.
Every owner of a garden waters it. 5300bsc:

Every who has a child sprinkles it?”

53 d93mbggzedn bo(zgombobgmo “it”om3o3d06M©s sMLEM® 9b6&q(39090EL.
33mo35(3 99360dbo30, HM3 0bgymMds(30s domnsbo Bobswawgdal LEGYJ& Mol
dgbobgd dombg 360d3bgmmzgsbas sbgmo sb3zgbgdal mo300056 sLs(z0mgdmeaco.

399mdnbsmgmds dmgdggdob smob  3sbbsdmzmab gomgdyg?  ©odmemb,

Bgs3nmmm mbgbg asbbmmM(309mgdem aobbgsl 3033060 gds 300093 900 YBRO™
363939 3mdmgds. 093 33LML ol 33bal god8m@oebs gbmdmago goggol bgmsednmmasb
dogLndsmm@om dosbrmmgdaem mbgdy, 3930 0d69dms, o) 56 Imaz0b930s yzgms
3396@0g035@mM0lb ImJdgmgdal oMol mMsbOHM3b9d0L goobyzg®e — o Mo
dg0dmgds 8980 53393360 MBSBOMZ560 35dMbsm359930b boggydzgmby.' bdoMo
LEmMs© by 3094qgbgdo dbgdcng 9bsl. 3gMdme, bgdmblbgbgdmm ©Ms3mbal mE
dogomomdo, bosz IMbndbymo ogm FmbmEGMbYMMIal dmmommdgdo, bgdobdogmo
0b@ 93698 o(300L5L Koggdn 7-sb & gMomgymo 0bs@hybgdes magol 60dsbl.
dgodmgds 3mndgdbmb 300093 RO™ DgosdaMyym w©mbgdy dmddgwo d4bgdfngo
mmg03d 0bgmo ©sb336560bmgal, MMImgdbg s MESDOMZbgds go3mabsl oM sbwgbl?
o mbs 3oblbgbmm dmmm babgdal 33mg3980L dmgmo Gogn, Mm3mgddocy Lab@sgbo
‘dmmmBog 3obbodmgMmn’ o6 s6ob: van Deemter 1996, van Eijck & Jaspars 1996,
Fernando 1997 s d5300a3m30 dMm3gd0.

11 sbgoo Boamds sbsbosmgdl mmgdbozn@-gnbdombema® amsds@nzsl; deom. van Benthem, Fenstad,
Halvorsen & Langholm 1987.
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7. 0930056 330363935 §Md00Yma mman3s S I(3069 nbggMgbzoyema
96930
a0bg0bommmdmbgdMngnmmaonzol 33mggzob jogzgMomndadsmmmmgds.mmam(s
30300 390 Lay3Mbggdol mman3mbgdds onbygl IMogsem3356@0R03dGMENO
30dm30bsMgmdgdal 3mabogngs(zns. 83mgbsw, dom gofmaswm Nbymwbab, Hma

“Some P R all 0” g<qmabbdmdlb “All O are R-ed by some P”,

5 ™3 LadnMob3oMm dodsMoyymagdol godm3nbsMgmds sMsbbmMa ngbgdmws.
R3gmmadtog  Lamdo@mdo 3356800353006  aobdgmEgdsmds, Mmamt  RsbL,
dgdrmnmos (bamzgmgbm 3gdmbgggzado ab bLed @MBaL smBg3L, Mmam (3 BMsbsdo
“Youcanfoolsomepeopleallofthetime”). 5360, 05308 0b303500hg30358030L(39300
dobgosze, 30bsbdgbmbamo 0dbgdmms, oy sbgomn 3m3dabs30gdabogal d(30tyg,
3M63Mg& o doDobdy gomgmom 5xmbndgbgdl dgdmzgomgdrom s 39(3090M©0m
dom 5gdLomdsGnbs(305L. Moss 2005 scol 53 dodstorymgdom dg3bngfymo 33mgzob
a0bsbmagdol 3oMggmo 3(zgmmds, MHmImob dgmggem Rsdmysmndos sMsgfmmo
L6 M gbm s oMM gdmmao 3Mnb(3030. "2

03 33mg3960Lb  goMms, Mm3gmdoz dmegsto  yudememgds oMy gbgdal
99 don® bLob&nmgb 9439mes, Pratt 2006-d0 gsbbm 309mgdmmos gsdmomgmoamo
LoMogmaol  sbomado  dmbgdMogn  gbol  Medgbndg d306g  aosbyzg@ow
gMba396@dg. o3 dgdmbggzedn dgmagan MBMM sMsbobaMmdngmms, Modogbsma(s
3bom0b0 dg@nbdg@ew dgadmgds gsmmemmgl, 35363 5x%mdqdl, 09 s3gmmEgdom
5 3M5]@n3o30 gbsbagm dob 3mddgmgdab.

8. 96036 353mm3zms3 w9

d9bgdtogo  mmgogzol  asbgomomgds  sbgzg gomsnzzgos  3M330g@ M
3936090 9d5bmasb.

nbgam@mds(300b 9394890 339ds3983. }x g6 gm0, sEdgMMbgem 3gbndbago, Hm3
d0dommgdom dmbazgdms dobady oxmdbgdamoa FoMmBogo asbbygs 3Mgwmnzs@oms
mmaogzolb dbmeme 3306 656omb 0ggbgdl s M3 LogoGms dmbmEBmbyEmmdals

12 abogg 9bws gomostimm, Gm3 58 Jgomeon gy xgmdom 396 bgfMbogds “Most”-al dbgagbo domamo
0gob 3396805035@™MMgd0lb sbsmabo.
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sbomabal Ro@omgds dobo sbsMAgbo bobamoabmgabss. dgbsdsdobse, Purdy 1991
5 d9800am3 35dm 739469890 bsdMmIgdo dmaze3b Dgdmon gebbouema dobomal
m39@gbmdab. sbgzg, ©obsdgMmgg 33mg3zgdo dmbgdogo gbol edn3dszqd0l
bLygEmdo s 3MbiMmgdma, ‘BgdbBob Lom@dabgnmo sbsmada’, Gmamis
Robl, dbasglh doDbgdl abobagl s dombggzgdacs sbommaoymo s43b. van Eijck 2005-
do ©sdMdaggdamos 33mggzolb mabgazob@mo g@odalb dgmgagdo 3Mmamadamgdals
Lbgoabbgs 894b030L ao3mygbgdom IMbmEGMbammMdal smMazbzobs s godma-
©0656Mgmd930L Fobmsb s 39330609040 M@ 5d0b M3G0d0Ds(300Lm3z0b. 5GLgdMmo
dmbs(398900b omonm 533060mmo 33emaga3s ob. Manning & MacCartney 2007-3o. Nairn,
Condoravdi & Karttunen 2006 a3ms35Dmdlb og@smjommo 60d6gdal 3memsmmdals
smfo3bzol d9bgdfngn mygdbogmGo asdmdabsmgmdgdol ‘god@onma’ dbgdom
35360(3md0b dobboo. Medmgbae sMab gb ymggmongg gucm 356030, gomg dabo
306M39m0 Mogob sbommagdo, 1bos 3506 339L ©g@&smMo gsdmmgzmomn boMormol
sbomobal dgmgasm s Mmam3 5Mg 3 0mdss, bagan dbaxmmmgda o3 Lszombdy

%96 30093 0Fmdgb.

0gdnesb gowsbzgzs: odmsga bgMmGomal mmgngs. gsdmogmom 3mb@gdL®L
d1bgdMogo 3mbLbEOM(30900 30Mggmmn Mogol mman ol GgoMamgdl goMgom gosdsl,
sbgmons, dogsmoms, &Mbbadonma s 39839 (3mgababodgms30s) s Mggm@bonmo
356LobE3M 93980, HMImgdal mdGoz0 [ oM Gomalb M3 9@ o@me 9dlb dgn(30396. Fogod
Imbm@mbyMmds 83 dgdmbgggado of 3oMgagl oML s dg@n, ob Lsgzgzsbdm
RJ@™MM0s. Dmass, sBML dmzmadygmoas sbama P 3Mgmngs@olb Mgga@bogmo
356badmgMgds Px — ¢(P)(x) — 353653 ol DML dg0dgbl, o ¢(P) Lgdsb@ oMo
dmbm@BmbyMo 0gbgds P-b dodsto (Ebbinghaus & Flum 1996). s60b gb 94603060
©3dmbgg3s, 09 Momd(30L 3ob0dbgdgmo — dbgdMogo mmaozol mzgembsbdMoboo?
04693 gb 35653690 5364bsgdgmas bAHomn 3sbbodmzMgdgdal Jodsmon?

bgemmzbagmo 0bGgmagddo ©8 ‘@ggmenGumn’ mmgngs: ‘smsdmbm§mbamo
smfnzbgs’? 3ogMsd oMLYdMAL Lbgs, 3m33oy@ gt 35(3609M9dsbmab dabo
303560 gdob g™ bs3zmad bGsbosmEmma sb3g9@gd0. 3gMdm, xmb ds35ME0bs
@ daobo Lgmemolb 3ogM bgmmgby@o 0b6@gmgddolb Gomamgddo gss6smmndgdmem
0gbs ‘gobbgs Loeo sbMab Loggymdggmdy’. gb dmogegms 3Ms dbmEmE FMbmEmMby®
353mI@0bsfMgmdgdL, 5835 sModmbmEBmbyMmba(s, bows(33Mgwn3e@gdnb abzmybas
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36 0gm bd3dsM0bo b 3360L Fgddamn@gdals dgbobsmbmbgdmo. 535l goazysgstm
©IBMEEYO0 mmanzolb bggMmdo, Hmdgmo 3moaghb mam@ s jmobogn® yo®
©303369dL, sbgzg 3MOLIdMEMM, asbfjmmgdem asdmdnbsm gmdydl, Gmdgmos
dgodmgds  ofymgnm  0gbsl  sbomo  0bgmmMdszool  Bomgdol  335m@s 3gom.
dogomome@, Mmamtg bgbo, ,ho@gdb dgndmose gMgbs”, doamMad sMLgdmML
obgmo g53mbsgmoabo, MmamMoses 30ba30bn, Gmdgmoa HRO™M ©dsRdsKIOL...
bg3mblbgbgdmmo Fmbm@mbyma smmazbzob LobEgdnGo gogsmmmads, MHmIgmocs
2b939 3>083mo3RIdMES 3GHIRFIGS 0b3ernDosdy IBYIbYIYm RIBMEEGYH
033m035(3090L, doembg LonbBHgbm 3Gmgd@o 0dbgdmms! MmMagb@nfow dgadmgds
309 0bsb 03 bgggmmdo 339 sMbLdMmo mmaoznmo Lol gdgda, Hmdmagdo(s
1339 ©obgbgb do@gMosmyMmo o IBMMEGYMo domdomn  gsdmbomggedgdals
3™M360b0Mgdsb.

gmd3060M93s, 3608989 s baMmarmemyg. sdmmmb, 30386brgdo by znmeng
599693603 mma0 3ol o 3gMdme, 0dsl, Mobo(y 3 3oz goEaygmgm 3Mmdmagdao
3030 5 MMIgebsaz o6 5(36mdogMgdwbgb o3 1980-056 Brmgddo s oM(3 sMg.
Lo gdoMabn o6 50l gogesbsmadmm dbgdMogo godmdwanbamgmds Mmam 3 LbMoga
9439L0bE 98980l  gMMMEmomds! Lobsdwgomgdo B3zgb o FoMm 0bmEOMgdaemo
3Mm(39bmMgdal oMomm LodMmogmyg. Mbos dmbrgl dmgmo 83 0bxm@mdszoab
Jmdd0b0 935 s dgbadmgdgmo bws oymb gMon dmemmob LEMsgo Rstmgs
dgmMgdo. Lo gombagos, Ms &ndab ‘dnbgdMogn’ dmsbmmaby Lol gdgda goto hggb?

o 8ogmo gb Bsdmbygds gommmoa asdmbggzolb B0bsdg agds. 130bsb3bgmo
smbmgnmoab mmaoznm bob@gdgdmsb 39domdal gedmznmgds a30h39693L, H™I
»00Y530 5 0d58mbg" sbomo@Goznmo LEMSGga0s ymzgmmzal of sdsMcmadl.
dogmo cmmaonzob boMoryymyg o6 oMol 3m33mbgb@gdols LoMoymggdol dogbodyadl.
ob dgodmgds MoogomuMmom  as0daMomb, MoEash LoMoymolb ©sds@gdomo
Bystim  ymdd0bomgdol [ gbos, g.0. 3m8mbogsins Lbgswsbbzs abggmgbonem
3mEmgdl dmEob. BoMomsis, (36mdomos Me8gbndg dybgdcnzn dogsmomo,
AmEe  aoebyzg@emn mmanzgdolb gfmo dgbgogom @byobsto  3m3dabss0gdo
dom0sbmdsadn J360bgb asonbyzg@gm 0bygmgbzomm Lob@gdgdl. d936036s3m,
3 gb ygmggmmgolb sbg 9Mss ©s 3936 dgdmbggzedn godmbagaml ‘asbdmgggdamo
mmaon3zgda’(Gabbay 1996) admggs. dogmMad bogMomby do0b(g sMbgdmdL.
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Rggbo obygbs 3o sbgmos: Lobsd of 33946500 LEMmo boMmdmeagbs dnbgdMago
mmangob bogmom oM Jodgd§neeby, 356365090900 dobo g399@0sbmdal dgbabgd

booMg30 0o ONLIdNMgdgmo ngbgds.

9. 3mabn@goycan 53609690

deaemem bggfm, Mm3gmdo Emgbomgmdoo magl ofigbl d¢bgdMoga mmagongzs,
om0l g4b3gH0dgbGmma 3maboGoyma 8g(3609Mgds. Azgb ©bsdznmgdom goom,
M3 553060l 830630 L3360l 3MM(39L0 36 8GNl gMmn gsbmymagmo dmazemgbs,
oM0dg 39300 dmEemol  gMomdmogo  domabbdgzolb dgmagan, GmIgmomsgsb
bdmgogoma Rzgbl gbmdmMog Mbomb v39330Mwmgds, YBGm g@o 3o — Insrm
30D 3bomnbL 96 Lgds@ @ BoMdma bgdL s Lbzgdo 30 Bgnbals 0d 1dbydL,
m3mgdo(3 0393335 s gobbmM(z30gmgdol Bbd(3090L Jomaggb (Knauff 2007).
dndnbsmyg  bgommdg3bogmmmo  gJL3gM0d96@89d0lb  ebIsMmgdom, GMPmgdLa(s
bogdgmo Ma3b 303mmgdgdo gbmdmngn dmbs(393980L dgbobgd (Geurts and van
der Slik, 2005) <1339 ©06ygL 030l 30633935, 04, Fogsmoma@, Hmame bpgds, Hm3
Imbm@mMbyMo  g93mInbomgmdady 3sbybl 839300696 3060l  gobLbsdrgM MmO
136900, bmmm 3dmsegf 3oMggmo Gogol mmaozabg — bbggdo (o9 gb LagMome
dgbodmgdgmos).

10. ©sb3363: 30093 gMObgm M3653gMM3g S GMSEaGoYma mmanzab
dgbobgd

3116906030 mmMa03s 3300535dMBL sbam 035mbBENLL 8©sd0s60lb Lggmmdal
d1bgdM0g 0bgygMgbzonm Lob®gdgddy gobbbgsggdom MsbsdgrMmmay mman3znbash,
mdgmoz Y39mash ‘gm@dsmym bolbBgdgdlh’ bgwsgl. 3gndMmd, 330b as3gmgds
oMb ymggmogg bgdmo sbabgmgdamo dobgbgdal godm. dogcsed abas goMzzgzom
Mbs 000 g3ol, MM dg oM 3YMgd 5350, Mmam (3 Mol gobsbmgdsl Gmoazogm
mma035Ls 8 M3653750MM39 mman ol dmEal. cbos(s 03 ‘s 3Mdsmemo oM@ Ydol’
addm:  d9bgdfngn mmaozol Agdmgol (36mdaemn  sbasmMndasbobggzo LobEgdgdo
dbmmme  msbsdgemmgg mmaozol  Ggdbogobs o 3sdmbs@zol LEOboomEgdl
0y4969396. ¢39bgms gsdmMasbymos.

309089 E M @3 gssbgmsms babBgds. hgdmgol 53¢s350 yzgmadg Lonb@gmgbm
oM Jogaddmme o  gowolbgmoms Lob§gdss. gobsggdos, Gm3 msebsdgmmmgg

71



LOGIC

MmM3a039, GMon(30mmab dgsMgdom, asbbgol sbsmababmgzol @mmmdl yymm
dsbgomambog@mam 3gommgdL s yzgmsedg LonbGgmgbm ol @b nymb, o9y Mmool
mbs 3mbrglb dsmn godmygbgds. 83 mzgambabdmabom domgdsdnineo dbggmmdol
sbomobn, Mo »dds bs, ghm-gMmn 03 bygHmmagsbos, Lo GMomaoymo
mmao3zob 3(3egmmdgdo asbgdsm@e LndzzMogzal, byzg&mdal, bmaMgdal ©s .9.
(3690900, botrn3s@qoman @obMmes (dom. Friedman 1985 3omgds@ngodg 3ob@ab
3mbabMYdgdal gbobgd). ogmad ‘goabgmada’ ng o6 Mbws 3gdgdmm, Laws g
A6l s sMmogMo mabsdgmag dg(3609ML gamgds. Hean(z09ma mmaon 3o
0357 g5(30mgd00 3osMn nym, 300069 d93ML 3gmbos s ob mgdeg 13 3mazmgds
3L gmmdol 56smadL dbgdMogo 9bnbs s Lo sDMab bszdomm GFoMmmm smgsamal
goMamagdda. 300390 Mogol mman sl smdoo N30Ma@gbmds 1bos dog(3gL, Hmzs
aomEamgamo  brgds g4b3magadgdo  (33mo@gdoms ©s Mogma  Mmdogd@gool
LodFMsogmoom dobndmmomgds. s3gbsw, Rgdn sBM0m, M3 3MbgdMAL 3Mbggmad@nb
bogmdzgmo ‘dnbgdMog mman3zsbs’ @s MebsdgomMmagg mmaon sl dmab.

bbzs gmoboor @sbsbymmn 3Mmmdmgds: dgMmgzs s dgmbyds. sbgo 3d30Md0s6
®0655Mbgdmdal 396  o30bsbsgm  obgo  Bmgs  FMsDgddn, MmamMgda(zes
‘d00935803s oMal 3bsdgMmgg mmangs’, ‘0bgdMaga gbs oMol GMowozoyyma
mma03s’. 33eg30bomgol madm boob@gMgbm mzembsdMabo ngdbgdmws

3mbgdMmng0 o gmmIsenmmo 9bgdobs o 30bbxnl bomgz0!

dogomoms, bogymobbdm god@os, Hmd  Fomngds@nimbgdo sMobMmb ©ddmdgb
@o@b  dmbgdMog 9bsdg mmaogmMo gm®omaddolb  babasMagdmme. mdMsrmme,
s0mgom 6530b30gMn omgds@ oMo LGS0 56 ogLBsmnm Bgdnbdng® domgdsdnn®
LyBnbamb. Lobsdgnmgdn Fsmgda@ngmbgdo 094gbgdgb ™mngg Fomgasbol batgzlb
5 5 oo aodmbgmgddn mmaozncn 5bndzbgdn nbsdom@maor Abogds of, Lows(s
399 (30090 3695003 965b dg@0 boBld g 3gLdabmb. gb batigzn ndsbg Bogmnmgdl,
M3 ‘dbgdMog mmangsl’ s ‘mobsdgmmgg mmaogsl’ dgmdmosm 3smMdmbogyemo
®0605MbgdmMds, MoEasb mMngzgl 993b megabn 3mmgbamo sanma. s MebsdgomMmag
mmaog3olb dgmdmos Moms obBagmmb 3oy dbgdMogn mmanzabash ‘Lol gdn®
396h53980mmMboLmsb’ Lod@Mdmmggmaw s mazabo NImazmgbo dogbgdgdobomgal

93oML g™ bmgswn, LabEgdnbash ©sdmYz0gdgmn  BmEMINmaMgdgdal
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dmdgdbol — dogomoms, dmbm@mbymmds, Mmamez RsbL, oMol Dmaswswe
5530060L b gmmdal doboboomgdgmon, MGmdgemaz, md30L dbMog, > Mbos nymb
©odm30gdamo Mm3gmady 3mbiMgdm gbsbs s bLgdsb@nzadg. dogmsd, Rgdo
SDM0m, by 3EMdmgdal Asbs(33tmgds 0gbgdmes. hggb yzgmody 9@ o 0dob goggds
a330fgds, oy Mmamé dgadmgds fAzgbo ‘dmbgdMngn mmanzol’ ‘d¢mbgdmngac
393M(3M05” FmMIsenmFo 50bndzbgdom s bbgs obgma @g4b03mma Ladnsmagdgdom,
“m3emgdas Rzgbo 3mabo@oymmo dgbedmgdemmdgdal 3gbadsdabo ngbgdmbab.

0639696090 3mennddob gobo. ©EMmML. MsbsdgMmgg doMzggmo Mogol
mmgogolb bbgs Gmmol dgbeymads dggdmos. 04690 mobsdgmgg mmangs
960msgMo0 bolbBgdss, Hmdgmos Moo sbegblb yggmes (3om3gmmo dnbgdmogo
dbggmmdol dmEmmol 068 9a3Mm0m 9dsb. sbgm ©OML 30, Mmammz 0o gd@nmabs
5 dmEmms 3m3doboMgdol d93mbgg3sdn, dgndmgds g 33gmmo baMzob gomobms
aymb LagoMm. dgbadmms gb ogmb oMggmo Gogol mmanzob o@megomsf y39@emmdnls
bsdgomn  dodgbo: oMs b, Gm3 dobo  J3qbobBgdgdo  cmogobmogem  gbmegb
Bogmos, ssdge nb, MmI domo 3mddnbsocznes sbgomo. gb sgomo dgbsedhbggas, oy
3M535056Yy39@o0MddL 3939330607000 ‘GBormgdal 53m(3565L” @S YMMogHoddgwgdals
5JbomdgdlL (van Benthem 1996), doa603 535bg o o6 g30bomdegdon.

9600 Lo@yzom, d9bgdMogn mmangzs oMalb dybgdMagn 9bob s gobbygal,
oMo, 56 ymzgmmazal (3ombobow 3obbsdmgmmma, dogmsd dmsedagmbgdgmo
33mg30m0 3MmaMmads, Mm3gmoz mo3505(3 BadmgdmMal dMagamm sbosm  3ombgal

5 03530MmMmo@ a39635Mgds SbmadyMom s Mhggnmm ganmbom dgzegsbmm
®5653gMm3g mmaozob dombggzgdo.

11. ©33mb3qgdyma mo@gMsgnms
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©365Mmn. nbgz abEMMas: mman3s Rabgmda

Mo gb dabaems 3930630 Bamzomanbgom, godmonzggoms Mmedwgbodg banb@gmgbm
©0530b3935. @mgobmgzob 1339 (36Mdama bpgds, MHmI mmanzs ghmnMmumsw bmm
33069 La3 ggmamogonm Mgaombdo s FNmENMSdo BoMdmndgs: Ladgmdbgmdo,
0bmgnbs s hobgmdn. gmoegodmdom edwgbndy b0odsbomdmoag dsgsmoml Liu
& Zhang 2007-0056 3mob@no mmaogzol dgbobgd (R3. b.-om.-8g 39-5 Loy zybg)
— 9b ogm gommbmgogmo Lzmms, MHmdgmos, Gmameg hobl, mmanimbgdabgsb
dgagdmes. d3gdmo 3mgdnmo asdm3nbsfmgmds Mdmemme  asbobabmgmgds
dmob@co 3obmboom:

»gNMo (36960 oMol (3bgbo. mgm@ (3bgbDy sdbgMmgds oMal (3bgbdg
23bgMgds.”

9L 89 306@ 560l sdsgoma Imbm@BmbyMmdal bfgds.

dogmod oMbgdmdL ™Mo Lbgs dmabGyMa dogomomaz, MmIgmoi momgmb
960655038ga90s 53sb:
»3doM(339mMg00 5©530bgdn 5M0sb, FogMmsed ddoM(339mgdal LodMmsogmyg oM
6036530 5©53056980L LodGsgmgl.”
»obmgams ool bob mdngd@o. mmbmgsmado gmds o6 oMol bob mdngd@do

?chmab.“
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9L bogdome  dobgomambogMyemn  dogomomgdos  ©d  mMngg  domgsbo
LoobBgMgbms  mmgozn®o  mzembsdMoboo. 3oMggem dg3mbzgzsdn 0339090
omBdsgomo  dmbmBmbn@mmdol oMMz 339068 0g03G™ME0l  3mbd9JbE T
@odm 30 9dmemgdol g53m. o9 ,d9360“ MdMsmmE 60dbogl ‘Momaz 3obbodmgMumm
N Gom@gbmdady dg@L’, ob smdsgmam dmbm@mbymoas msgabo mMogg osGadgb@nb
dndsmm. 3ogMsd o) 05391d390m, M3 (V) benMds 30 gwn 3o@ by 9ol sdm owgdymo,
»09360%, bagoMomomm, oM 046gds odagmom dmbmEBmbyma oMz ghmao msgabo
2638968 0L 803s610." 080bmgals, H™I gogemBomam LEmEo s sGLEMMa ol 336930,
334067905 ‘3mb6@g4LEBL sbomobal’ ©absdonma 89dsbobdn. dgmmg Fsgsmomo
063 96Lombaoemmdsals gbgds. ,mobmgemsdo gomds“ dgadmgds asggdmm 0dbgl
995B9bLoMbs NI MmamMM(3 ,addsanmgds* s dgdwamad wslgabs gogzgmmgl
5dsgomo  IMbm@BmbyMmdals Lagndggmdg. doamsd Rzgbo dmabBo Fmmgagdo
03 30Mo@ Momd(3 NBM™M ambgdsdsbzoma@mb ammobbdmdwmbab. 0b@gbbombsmeymo
0b@gM3Mg@oinom bydogd@o dommagh mmbomgomsl, Gmamesy bo@Mmobbdm®§m
badmaem gdeb, 0 sbgm 3g8mbgg3030 bgdmo 3myg6nrmn ol 3368 sGabBmMns, Mooasb
5653000 doMmMogLbobmdagd@LEmmam@(3Ls3MMogbobmdngd@l.dmbmEmbymmdals
(369300 sbgmo g@smaDgds sbmsy nbggy Jomgdmmos, Gmam(y 0d Hm3da. ob
dgdga, Mo Mohsmo dmb@gaond 068 gbbombaomama 3mbEgJLEgda dybgdtnga
960l Lg3sbGngmEn SbomDal s8mbogem BgMmBomon 34309, 0b@gbbombsmymn
3M6894LBgd0 3oMaswe (36mdomoa g53mbzgzss IMbmEMbNEMMbady woxydbgdmmo
3oMB030 353md0bsMgmdgdobogol.

dmob@Mo  mmgogs, o3  309m3oboMgmdgdal  goMs, Lbgs dMsgsmo
Loab@BgMgbm mgabgdomsz boboosmegds. ol dmazo3L 3M0Ggmgdol 3oMomdbol
356006@gobo3 s Mo gobbagymmgdoo LanbGgMgbms, osmmaol 3Msogds@mem
30630m4LL, M3 bosbemg ogm o3 LG oG N0b 33@MMabm30L 35065 (3 (39, 3 LGsG0ob
96m3s M9(396%9683s Fogmoms sbsmmmansdg dnFmnsbol dsMomJbmsb ,yzgms
Boboomads otymagomns®):

30639b0300 030b Mgdom, BmA3 ,,dgb ggMobMmmb nbbsgmo Msdgb“ggMobommb
396 d0ombgzm 30bsbl.

13 3m6894LGdY M 30EydNmgdal 3og3 gMomn gmE™Bs 0dbs BoMmImoagbomn 3smmm sen@man
Ro@omgdmem PARC-ob bg8nbatidyg: ammobbdmdl oy o@s Babswswmgds “They verbally attacked the

president” Bobomawgdsl “They attacked the president”? sbgmo @abzzbs (sGobBEmMow) ammabbdmdl
B0odogn® mogebb3sb.
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OMOMEsEMm  bsdmagmgds bmmdg gmmxgobynmo  jombgs, o Mmam®  mbos
dmabgmbmlb 306393 Lbgs  gum@E@alb  do@omMgdgmo  ds@sdnsbal smdds magzab
3mmaasm. dg 3o, dmbgblbzob ab@GmGogm 65d6GmM3dg (Bochenski 1961) moytobmdom
308 ym@0n, MHmd sbgma 3Gmdmgds NdMsmmE 56 3Mbgdmdl: ‘dbmenmmo cmman 3mb 3L
dgdmosm 0bsmgmmb sbgm bognggdy’.
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Michael Bezhanishvili

ON A PARTTALLY INTERPRETED LOGIC

In his well-known article [2] D.Bochvar has indicated a way how the
first order predicate calculus can be extended without type restrictions
avoiding the rise of logical and semantical antinomies. Such an approach?
requires to enrich the object language so that it would formally express
meaninglessness of each paradoxical sentence in it. But the study of modal-
ities of knowledge and belief shows that epistemic logic also can give such
possibility and it can be used to avoid the antinomies (without introducing
type limitations) in case, if it will be constructed not on the base of classical
logic, i.e. if no pure classical tautology will be valid in it (cf. [1]).

The aim of the present paper is to consider such epistemic first order
predicate logic and to state some of its peculiarities. The corresponding
system £4 will be described here semantically.

The language contains logical connectives: —, A, V, quantifiers: V,d
and one epistemic modal operator O (read it is known that). Formulas
and signs: D and = (for material implication and material equivalence)
are defined as usual. The signs: —, «—, <= and 1 (for conditional,
biconditional, intensional equivalence and meaninglessness) are introduced
by the following definitions:

A— B =4 0OAD OB,

A<—>B:df (A—>B)/\(B—>A)’
A(Z}Bzdf (A<—>B)/\(_|A<—>—|B),
FA =g ~OA A —O-A.

We shall say that a pair (A; B) of O-and quantifier-free formulas sat-
isfies A.Rose’s condition, if for each such disjunctive member C of a dis-
junctive normal form of the formula A, which does not contain any atomic
formula together with its negation, there exists a disjunctive member D of

related approaches are considered e.g. in [3], [5].
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a disjunctive normal form of the formula B, each conjunctive member of
which is also the conjunctive member of C' (cf. [4]).

E4-frame F is an ordered triple (H,R,D) where H is a non-empty set
(of partial possible worlds); R € H x H and R is reflexive and transitive
on H; D is a domain function, defined on H, such that D(v) is non-empty
set for all v € H, and

If (u,v) € R, then D(u) € D(v), u,v € H.

Let P be the set of all n-adic predicate letters P™, n>0; P? is usually
called a propositional letter. £4-model is a pair (F,V) where F is £4-frame
and V is a binary partial function, defined on a subset of P x H, such that
if n=0, V(P™, v) = T or L or neither T nor L. In the first two cases we
shall say that V is defined for P", v and write !V(P", v); in the third
case we shall say that V is undefined for P", v and write non!V(P", v). If
n>0, V(P", v) is a pair (P,Q) such that PN Q = 0 and P, Q C [D(v)]|"
where [D(v)]™ is the n-time Cartesian product of the set D(v) on itself.

Let U = Uyeg D(v). Given any £4-model M, we can find a value T
or 1 for each formula A and for each veH relative to a fixed assignment
of elements of U to free individual variables of A, in case when !'V(A,v).

If A is an atomic formula, it is either a propositional letter P° or
it is a formula of the form P"(xy,---,z,), n>0. In the first case V(P",
v) is already given by the model. In the latter case, suppose that ele-
ments ap,---,a, of U are assigned to z1,---,x,, and let V(P", v) be
a pair (P,Q). Relative to this assignment, V(P"(zq, -, z,), v) = T iff
(a,,---,a,) € Py, V(P*(z1,---,2,), v) = Liff (a;,---,a,) € Q, otherwise
non '\V(P™(xy,--+,x,), V).

Given this assignment to atomic formulas, we can build up the assign-
ment to complex formulas by induction. The conditions of A, AANB, AV B
for any v € H by the fixed assignment of elements of U to all free individual
variables of A and B coincide with Lukasiewicz’s three-valued logic (but
instead of the third undefined value we have here a gap). Conditions for
quantifiers are formulated correspondingly. Finally, for a given assignment
of elements of U to all free individual variables of A, V(OA, v) = T iff for
the same assignment V(A, u) = T for every u € H such that (v,u) € R;
otherwise V(OA, v) = L, i.e. iff for the same assignment V(A, u) = L or
non 'V(A, u) for some u € H such that (v,u) € R.

Validity in a model and in a frame are defined as usual; we shall say
that A is a theorem of £4, if it is valid in the class of all £4- frames.
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It can be shown that

(1) No O-free formula (in particular, no O-free classical tautology) is
a theorem of £4;

(2) No formula of the form OA with O-free A is a theorem of £4;

(3) A formula of the form OA — OB with O- and quantifier-free A
and B is a theorem of £4 iff the pair (A; B) satisfies A.Rose’s condition;

(4) Let A be any O-free formula contained different atomic formu-
las By, ..., By, and C' is obtained from A by simultaneous substitution of
0By, ...,0B,, for By,...,B,,. Then, if A is a classical tautology, C is a
theorem of £4;

(5) The formulas: TP <= =P and (P <= —P) <= 1P are theorems
of £4.

Let £ be the set of all O-free formulas of £4. We extend £4 by allowing
formulas of £ to appear in the place of free individual variables and by
allowing propositional and predicate letters of £ to appear in the place
of bound individual variables of £4 (Bochvar has likewise obtained the
extended system ¥ from his auxiliary system g [2]).

Notice that no formula of the extended classical predicate calculus is
a theorem of the extended £4 (cf. assertion (1)), and if some formula A
of the extended classical predicate calculus leads to antinomy by means
of the material equivalence A = —A, then in the extended £4 instead of
contradiction it leads only to tA and {—A, according to assertion (5).

But the problem of consistency of the extended £4 remains open as
well as, perhaps, the major question of sufficiency of the extended £4 to
the purposes for whose realization the extended classical predicate calculus
has been employed.
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369303 03IT() 39/RI3Y
dM3I3MBNGBNIAN 33d&EMHITR0
3603060333 0L LO3IJOTISNAO)

Mabsme dbmbgMma, xmb ds9qMa,
J6Eab@magc . 39bnbgn, 5bMam ban

3M3309& gy 39(36096Mgdsms 935618539680,
LEIbRMEEAL YbaggFMboG @0
LEIbGMOWN, 3omaogm@bas, 94305, 534

9dandg

dmbgdMng  gboms  gMmadsGogmm  gomhgzedo, hggmmgdfng, ©abimgd o
3989a3mM0g0al  d30tg  LodMogmggdo gsdmaygbgds, MmamMmagdozes, gmgzom,
LobgmmGo BEMsbs o D36YM0 BBy, oaMed gb BaMdmeagbs gge sbobogl
m0baz0b@G M BOsDsms bLEMm LobGodbyM s LydsbGogy® IMsgomygmmzbgdsb.
BomImmagbol aondxmdgbgdol 33gmmdgda, Gmdmgdai BMabgdalb mgdboge-
m0D3(300L 96 3o@GgamMogdals oymasb nygbgdgb, dbmmmm 6sBommdmng by39896
03 3Mmomgdal, msbsz ImORMLABEGOJLYE Badsbms NBsMIsDomn  LogMzabs
> bodghbMmol bomgDy. ©dob Lobogmme, RAzgb dgdmagsedgb 3m33mbozoyo
39d@MOmmo aMsds@03ob (333) (36909. 030 semdsc® 3mbEgJbG™M gaMsods@ozob
596 m05698L LobG o LMo sYdIgm Mg 3nMboym byaMmbym JLgmmsb, MmIgmas
LBs3MBL LobEGsJLmEM-bgdsb@ oM, 3M33mDaan® 39J&mEMm BsMdmmagbgdl.
3M33mdoz0Mo 39J@mEMmo amsds@nzs 3.8%-000 o9dxmdgbgdl LG gbxrmM©al
35860Rg30L semdomnm 3mb@gJbE™m aMs8s@03olb s dobo F1 dmds 90.4%-b o-
693L. 0go dgodmgds LEGogoE gogeMxndogl, 033mgdgb@ntgdeymoas mnmddol
abg, Omam® 3 g89d@nc0 aosdsbamabbgdgmo s ssbemmagdoo 20%-000 gycm
LEMogNs, goMg LEYEFMMEOL dbmsbgmo Gog@mMMadgdnmo asdchgza. ngo
LBsgMEL gMsdsG0gmmo mo30lL dgMmdomgdam (3690sL s gng]&Mo© dNdomdl
mE3bOHM36980b 0395Dg, HM3mgdaz dmombmzgb abgm bgdsb@ oM nbgym@mdszasl,
a3 mM0(395 60bgdmnsbo gmsbgdals d0dds.
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1 339bLsz5mman

LobBodLbyGn gombggs (syntactic parsing) dmbgdMogo 960l sdNdsggdol gFm-
9600 dmagaMo 33m(30685 03 360d369mmzgsba Mmeal godm, Msobsg ab sbEAYmadl
maba30b@& M godmbobymgdobs @s 360d3bgmmdal dmGals dmsedagsmn Gamemol
boboor. Fogomoms, 936 bsdMm3dn 0dbs bohggbgda, oy Mommgb gsdmbawgans
Lob@odLyMo BoMmdmmagbgdn obgmo 8dm(396930L goEogMabogal, Mmammgdogss
808563730l 33m(36mds, 1gdsbGnnEn Mmmagdol dmbad3zbs (Gildea & Palmer, 2002)
5 35M3x8MsbaMgdal smdmAgbs (Callison-Burch, 2008).

LobBodbyGn  smbgMgdn, RzgnmgdMog, bLogdomm GoBom  ©abyGmgdm
39893mM0gdL 0ygbgdgb, Bmammgdo(3ss, dogsmomaw, babgmydo gMadgdo (NP) ob
b0bgdnmosbo gMmabgda (PP), dogmed ¢3565L36gm bobgddo bshzggbgda odbs, Mm3
a®sds@ninmo gsmhgzolb dgmgagdo dgodmgds 360336gmmmzbom godxmdgbogl
9@ omM0, 05bMbEgdnmo bobGsJbaEo 308 9amM0gdal a5dmyqgbgdom, Hm3magda(s
PO 139, sbobseggb dbgsgbo J3930L 3dmbg BEBYIL, oMy badsb-mgabgdsms
(feature) bgemoo bs3mdd6ol (Klein & Manning, 2003b) 56 s3&mds@nn LEsgmal
(Petrov, Barrett, Thibaux, & Klein, 2006) dgoom@gdo. o913(39, abo(z bos senbadbmb,
cmd NP-b 8basgbo 308 gammool 30 56 60 J3939@9a3mM 050 ©oymeys babsmsogdol
sBM0b s bydsb@ozmmo Bbasgbgdol Fbmemme doemnsb Jgbemnemm BoMdmmagbsl
(representation) odmggs. 5308ma 3393900 MM Jodsmymgdom d0dnbatgmdl.

@ob3M Yo LobAJuMo - Tfy3gde bIaBGozMo
§>M3mE3969%0 3m33mBoGgoY® 33JAMOY 3333303530

(riding a bike,VP,@®)

(a bike,NP,©D )

(riding,V,@®) (a,Det,@®) (bike,NN,©®)

Bobdbo 1. 33a-L 3ogomoon commgmmo  3396d30  (3089amG0s, 39JGmE0)
BoBmeagbom. oMo@gMmdnbomms 39d@mMgda  asdmogmamos  sbamo  §adol
bgofmbymo Jbgmgdom, GmImgdol edmgoegdamn 360sb sma-sb domgdamm
LobGodund 3089amMngddy.
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96m0 bz, gbss ol 3Mndnbszommo aMsds@ogmo gombggs (Taskar, Klein, Collins,
Koller, & Manning, 2004; Finkel, Kleeman, & Manning, 2008), ®m3gm3ds3 60dsb-
ngobgdoms Lagmmesgmmm Jgoagbsdy @oyfebmdom 356Ma dgogagdo dmas(ze.
sbgom g93Mhg393d0 60dsb-mg0bgdgdl dgodmads dggbgomm, Mmam 3s@gamMosms
dmmol dbaogbgdolb gugd@0sb gobbmdamgdsms gs63bsdrgMmgml. dgmeg dbcMoag,
gbss mgqbogamadgdmmo as3Mhgzgdal dogmds (Collins, 2003; Charniak, 2000),
mImgdoi M0omgnm  39Ggammasl  mebsgdgb mgdbogn®  gMmgymb. gb
ndemggs bgdsbGogmmo dbgegbgdaol ©g@omy® (36905L, Moz asdmbogans obgmo
36mOmgdgd0bmagnl, MmamM(30s MMsDMmzgaba 83al dgbabgd aowsbyszg@omagdal
domgds. 0913(39, Wbms 30badbmb, ®m3 gl Jogmds dmombmgl dg343d300L
doobmmgdol Gogmo bJgdgdol sMLYdMdSL mgdbogomadgdmmo 3o@gamtngdals
LodghbGal 3BMdmgdal 3mbaggeMgdma.

dmbgdMngo 960l 3936 LoLEB93sdn (3om3gmo bodyzgdo s N-gMsdgdo, Lbgs
030b79390056 gfme 3oMasm smobgmgds dsmn @abBmadayonmo dbgsgbgdgdal
Logydgzgmbdg (Brown, deSouza, Mercer, Pietra, & Lai, 1992). 09335, m300 ®o
3mM39bgddoz 3o 093Mn N-gMeds sMLEMML Abmgds gogefxndgdolb MM,
356Ls3mMgdom Mm3s N oEons. 83 dgdmbggzgddo ob@Madyiogma dbasgbgdol
353mygbgds MoMsmmm dgndmgdgmos Mbsbogn Bobowswgdgdol Bomdmbawagbs.
53 65dMmM3d0 boMmdmzaanbo sbom dggal, Mo Ladymsmagdsb admggs gobbsgmmom
60dsb-mg0bgdgdo s BoM3mzgemanbmm babssewgdgdo mgom domnsb oo, ka3
1bobogo n-gMmodgdobmgzobs(s 3o.

h396 dgdmagzodsl 3madmbazon@o 39d@memo gmsds@ngolb (Compositional
Vector Grammar, CVG, 9d53mg3magdoo 333) asd@mbgzn (parser) LE®MIGmGab
3Omabmbomgdobmgob. obggg, GmamEz asmhggol dgbobgd  bgdmo boblbgbgd
dm3dgddn, gb dmegmo gbgds BEMobgdabs s  3oGgamMogdol BoM3mmagbols
36mdmgdal, doaMad Bomgsb aobbbgzeggdom, ol gMmemmmmao Lbsgmmdl gomhggsl
> @Mbgdalb  boMmdmeagbsl  MmamMis  ©obiMgGmmo  3o@gamMogdobmgal,
obg 9by39&0 3998™Mgdabmgal, Gmam@m gb 6shzgbgdas bobosbo 1. 333-9d0
obgmbgdgb LE bSO sdsmyMn M3mMbEGgJLE™ gMmsedsdnigdol (probabilistic
context free grammar, PCFG, dgdmjmgdom o9a) 830658 5bmdgdal dgmbydsls
9390boggmo bgommbygma Jugmagdol (recursive neural network, RNN, dg3m 3mgdom
64) 130658 gbmdgdmsb. 3oMggm Fomgsbl dgyydmos dmagglb bobswowgdsms
©0b3Mg&mo 3o&gamModszns NP-do 56 PP-d0 35306, Mm(30 3gmg domasbo qagtm

91



COMPUTATION

©9@om® LobBodby® ©s JMI3MmbaonE-bgdsb@nine 0bgm™mdszosl odmgges
ge0Ddgd0bs s bo@yzgdal dgbabgd. gb 0bgm@ds30s god3mbawgans 03 3gdmbzgzgddo,
OmEs  bobBodbmmo  dbomgebgds  dbmmme  LydsbBogntn  Ebxm@m3ds(s0al
Ladmomgdam dgadmgds 350x8sbEG™ML, Mmame(s, dsgsmomawm, PP-b 330l dgdmbggzsdan
d93ga M6 Bobswawgdsda: They ate udon with forks (Joo god gb momba Fsbaem gdoo)
o> They ate udon with chicken (8oo godgb mmbo Jomdom).!

64-90bg oxdbgdamo sMnbogmo as3MhRgzgdo 0ygbgdwbgb (3356d96%g
30d3m) gfmbs ©s 0dsgg Bmbgdl yzgms 33o6dobogol, GMoms gedmgmgsmom
394@™M0, Gmdgmoi 993503909mb  Bomdmoagbl. s3abmgal Lagofms, Gm3
3M33mDbo300L B6 (300 YorMgbo ddmagmo nymb, 306500056 356 Mbrs gsoszgomb
BODgo0lb  3m3dabomgds Lbgosbbzs Lob@odbym dgmey@-Lodygzebmab, dabo
m38030Ddgds 30 MOm0d, MoEash 356839 Mgdo domnsb m@mds bgommbam Jbgmb
436056. B396 3obmasmgdm Lagbgdom 3nddqem MbJ-L obgo 64-dwg, MMIgmbacs
343L  Lob@odbyMaw Joddgmn Bmbgdo. mommgymo  3356d0bogal  dabgFaemo
bmbs 3ofmdoo ©sdm3nEgdymos 83 339bdol 3933300009980 dgdsagbgmms
39893mM0gddg. gb Ladmomagdsl admggzs a3394mboglb 3md3dmbaznal Lbgswsbbgs
B6g(300, MmEs babswswgdoms bbgsowsbbgs @adalb 3m3dabomgdsl gszg9mgdon.
bodmemmme 30 goMRgzob LodyYLbE g domnsb MIxmdgbogds.

h3960 3m33mDBo30M0 abGM0dm30mmo bomdmoaqbs badmamagdsl sdmygslb 33a-
ob g33Mhg3b aomhgzalb eMmb Db gosbyzg@omgdgdo Joommb s BMabYdLS s
b0booggdL dmmal dbgagbgdgdo sadommb. sma-dg oxMdbgdamoa 69dnbdogmMa
a0dmhggn  dgadmgds aondxmdgbogb Mbd-om. Azgb 3094gbgde LG gbBMM©Ab
303mh 30l 3035003989 39Mbosl (Klein & Manning, 2003a), Gmamg bodsdobm
oma-b s godxmdgbgdm 3oL LodYLEJL F3mBodbyma F1-0b 86.56%-wsb 90.44%-
3y »me Lofom gmEmbsmalb® (WS]) 23-5 bsbomolb yggms Bobswswgdobomgal.
303mhg30l 3mwo bgm3obsbzwm3dns dobadsmo by nlp.stanford.edu.

2 L3306 535330093 nmno IGMIgda

333-0b dggdbs 33mg3980L Mo dodstmmmgdol dogH oym 0bb3oMomgdama.
0bobo gbgdmms sendsmydo ¢3mbdgjbEm afMsds@ogzolb 30dmhgzqdol goxsMmommgdsl
©ob3Mg@&mo damdsmgmdgdol umm 3Msgomeygmmasbo LodMagmggdoms ©o

1 JoBormm Bogomnmgddo mmsdMmm3gbgds $3-b bo33mmom 3mJdgogdomd@abinsb gMmadgdda agadal
(Bonomg86gemal 3960336s).
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9390bogmo Mo dgbbsgemal megmgdom, Hmdmgdos ghomdmagsw LBsgmmdgb
3mobogn3o@m@mgdl s  (330mgdsdmInsbo  dgdsgemn  3oMsedg@Mmgdol 6ndsb-
ngobgdoms 0byzg@ Bodmwma9b9dL.

obgMg@amo LobGogbyma BsAdmoanbgdal a59dxmdgbgds. Gmamy
dgbogomdo  smgbndbgm, aomhigzol ©obiMg@mmo Bomdmeoagbgdol aoboydgm-
39bgdmo@ Me3gbndy doamds o@bLgdmdL. (Klein & Manning, 2003b) nygbgdgb
60dsb-mgabgdoms bgmoom dgmagbol gabsl, bmenm (Petrov, Barrett, Thibaux, & Klein,
2006) 094969396 LES3MOL sEaMG0NdL, HmIgmoi benghl s 99Mmgdlb Lob@ oLy
39¢93mM0gdL, Moms smdosmmdalb dogbndnbgds dmabmabmb bggdol d563%g. domo

doamds 358 gammngol Msdwgbodg sogmm §3939@93MM00® ymxb. aobbbgeggdeymo
dnamadss mgdbogomadgdaymon goddhgszqda(Collins,2003; Charniak,2000),Gm3magdo(s

®00MINE 358 9amMosl mgdbo 3nco ghmggmom s0bgcgb, Gm3gmoas Azgnmgdcog
dgmoMo (resp. ma30) bo@ygzss. sbmobsb 3mmds s 3msnbds (Hall & Klein, 2012)
3bmBoMgdal Msdwgbndy sbgma bqgds Bog@mMMmnbgdnm asdmhgzsm dgogmmgl. Aggb
03 000990L 3oxsMNMgdm abzMg@mo Bamdmoa 9bqdowsb MRMm daws, 1byzgd
boM3moan6gdsdmy. 333 3gndmads asbgobomma Mmam (s nbiMmg@mo s byszgdo
35Mhg3980L 9o dmEgmdn Bog@mmabdgds. Dgdmo hsdmmgmoaman aqbgMo@ommo
ImEgmgdabgeb gobbbgeggdmmo  Jomgmdss  @obiMmodobsiogmo  as3@mhgzqdals
obBagmol doms dMogomo 3oMas ©aggadomo bodsb-mgabgdol gsdmygbgdom
(Taskar, Klein, Collins, Koller, & Manning, 2004; Finkel, Kleeman, & Manning, 2008).
h396 0993l 33mmg30L 93 30dsMornmgdoEsbsz 300gdm 03 goggdoom, Mm3d Azgbo
353Mhg30 59MHM05670L 969650 smdsmn® ¢ 3mbBgJLEm gMsds@ozol dmogmb
©0b3M0d0bs50ma babbsgm Mgza@mLbomm bynGmbeym Jugmgdomsb.

035 3Lz s My3nAbonmo MM3s PILBSZMmS. BHSDYbL sBgHabaogals
bgombymo  Jbgmgdal  aodmygbgdal  3oMggm  3(309emmdgdL  dmEol  bos
5006036mb gemBdsbol 6sdEm3dn (Elman, 1991), bowss G936 96&ma 6godmbamo
Jbgmgdo g53mygbgdmon agm oM ogo bgmmazbamMo gMsds@030wsb Bobswswgdgdals
BomImmagbgdol dgbaddbgmoe o Bomgdymo BaMm3moagbgdol mabazob@m&o
353m3bobggmmdomn  domal  sbsmabobogob. Lo@yzgdo Batdmeagbomo  oym
Lomomom  39J@mGgdo, Mo ©obadggdo oym, 30bs0sb aMsds@ogs 330y
omEgbmdal Lodyzgdlb dgo(zo3ms. gMmmmdgMmEds ©s ¢gb@mbds (Collobert &
Weston, 2008) shggbglb, ®m3 bgofmmbymo JLgmgdo 3ofgsw 39domdgb gbals
©539)353960L dndgzmmdsms dmbodgbals 53m(35696Dg s 33539 M™ML LBsgMmMdgb
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dgbodsdal bndsb-mgabgdgdl. od(3e, domo dmegmol bogmos ab, Gm3d dob o6
dgmdmos  boMmdmoanbmlb  dmbgdMngn  gbobomgol  gMomd  sdsbobnsmgdgemo
M93090bogmo  LEONIGNMS. abobo 93 3MMOMYIdL 96 eIMY3oadgmon, Rob-
®%690bg oxdbgdmmo  3mobognzs@mmgdol 3gdzgmdom, 86 3mbgmmm oo
deob g0dmygbgdoo bsbommdmng a39Mmb 3mosb. Mbd-0bogol bL3gzoxkgHco
3035Mx0dg0s dgdmomaglb gmmgfmds s gobmgmds (Goller & Kiichler, 1996) abgmo
LEOYJGHONmo Md0gdGgdol obGMNdyomn bosmImoaqbgdol dgbobbsgma,
AMaMM0(385 MMa03cMo §gMdgdo. 330basb gobbbzszgdom, Rzqgbl dmogmb dgdemons
LEONIE ML Amam (3 BobsLBsMIg@Yy3gmgds, by BoMdmmagbs.

396gmbmbds  (Henderson, 2003) 3omggmds ohggbs, ®md bgofmmbyma
Jbgmgdo  dgodmgds  BaM3s@gdom  0dbglb  aodmygbgdymmo  geMhgzolb oo
Bmdob 8dm(306980bmgzal. 3sb Fgdmomm gadgor Bmwgdamo JaMbgbs 3gmbob
a0dmhg30, GmIgmai gomMhgzolb obEmEalb gomzamalbbobgdoo ndmggzs gomhggol
3006Y3980mgdsms  smdsmmdgdol  Fosbmmmgdsl.  3gbg@bmbol  dmEgmolb
dgdagomn 30Msdg@Mgdos bdoMaw dgdbggto Lodyzgdolb s dsmn dg@yzgmgdol
bobomgdals (part-of-speech, POS) s0dbodgbgmo mgagdal Bygomgdo. Gmameis
30Mhg30l mogeadnmggmo bob@gds, obg dabo smdsoMa ab@gmdmggoios (Titov
& Henderson, 2007) LBs3emmdlL 60dsb-m30b9893L, Mo BamImowmagbl gomhgzol
obEME0sl, doa@Med o6 odmggzs obgm 3M0b303mm mabagzobE® Bamdmmagbsl,
GAmammoi hggbo @obgdol BoMdmmagbgdos.  Lbgs ©s39330Mgdmm badmmdms
dm@0b 1bs 5¢060dbmb 0339 03@ ™Mol Im3gzbm dMmmds (Henderson, 2004), bows(s
303mh 930l @b 3M0dabszomo gogemkgndgds babdMmmbym JLgmaddy oyMwbmdom
b (309m©gds; 0bg3g, §oGmzobes s 396gMLmBoL 3Mmas (Titov & Henderson, 2006),
Loy 3odmygbgdymos Ibomesdggmn 394&mMgdolb dobgsbgda (SVM), Gmdmgda(s
39696080 a536MRg3b donbowsggdgb bLbgoabbgs sMggdl.

2003 bmobs s3@mE NS 3memgd@one 6536mddn (Costa, Frasconi, Lombardo, & Soda,
2003) a53mygbgdmmos bgombymo Jbgmgdo FbsMm (nb3mMgdgb@mm) asd3mhgsdo
3M3bgdab 380b dgbademm goobsmabbgdabmgol. gb bod@mman 3oMggmos, HmIgeads(s
shggbs, M3 Mbg-gdL dgmdmosom bLs3dsMabo 0bxym@s30ol dgadmzggds, Moms
a0mhg30l LEMG gosbygzg@nmgdgdo doommb, oydzs Ggb@omgds dbmemeo 2000
Boboogdol J3gbodmegmgdy ho@omws. bbgs bodcmaddn (Menchetti, Costa, Frasconi,
& Ponil, 2005) 564-9d0 353myq69dmmos bbgemsbbgs gombgzalb gosbsmabbgdabmgal.
boboogdoms LBmmo goMhgzobomgol obobo gossbomalbbgdgb 3obmnsd bggdl,

94



3M33NI&IGNBOBNY

mdmgdos 3mmabbob gsd3Mhgzol dngmMss dgddboema (Collins, 2003). dso bgsgbow,
R396(3 39dmg3m L3O gdalb b MG M 39 gamMM0gdl 3sdmyzsball EMmL dgdbals
Logfzg dgod(3060mb; goaMgdm Fmmosbo 80ddym Mb-5dmsb, Lawsi yzgmes
3396d30 gMm0 s 08039 Embss godmyqbgdemo. hzgb0 Lob@sdbyGew onddgmn Mb4-
900 3500 360d369mmgbae LxmMdb0sb. sddgemmmdal ngs bomdsdgdmmo smdmAbos
bg30bmzalb god3mygbgdnm mMmds sbbagmada (Le, s Lbg., 2010).

B3960 LGB 0509469l M8gb0dgngsl (Socher, Lin, Ng, & Manning,2011b)-s6,
3 gmmsbs(y Jmagamn gobbbgeggdgdo sl dgdwmgao: (1) 3396d5d0L Bomdmmagbs
MMbs0Mmo: @0bIMG N 3o&gamMM09050 s 39J&MMgdow, (2) oma-msb 3m3dabas(zns,
(3) 893330069 39&9gamMM0gddg oyMbmdaom Bmbgdol Lob@odbyMa doyddgmmds.
h39b dmommeE 30000670 Jmosbs doddgmo Bmbgdal djmby Imegmagdl od
ImEgmgdmsb, Mm3mgddaz bmbgda 3306dgddy oMss 0ddnmo. gMedgdL m@mdsgo,
©0b3Mg&mm-nbyzg@n bomdmoanbss asdmyqgbgdmma 2012 bemal 65dO™3do(y
(Kartsaklis, Sadrzadeh, & Pulman., 2012).

3 3m3d3mbanymo 39d@mGEYmo 3335803900

53 3oMsamoxdo 3md3mbaion® 39J@mEMm afMadsdogsb (333) 3cms3obmdm
mamtg ImeEgmb, HmImol 3absbos gMmpmmumaw Lobdsdbyma LEGNEYMal
5@3mBgbs o 3m33mbozoncn bgdsbGoznMn 0bgm@mdsz0alb dgammaggds.

333-0%0 39303 ®3330M39390b 9dyaMgde: KM gMHoo, MR ®3gadocn
LobBOJLYE MofggdlL (patterns) dgmdmoso 9b9d0sb 360d36gmmmzgsebo LG M-
&Mgdabs s Mgammammdal ewgagbs, 3308m3 333 ©s35bgd¢moas b obosMEGmm
oa-a59Mhg3dy. doaMad, 83539 MM, asmhgzol MmL dg3M0 gowsbygzg@omagdals
d0xgds BM™M  ©g@smac 1gdobGogne BoJ@MMgdL guMdbgds. ©do@md hggb
LobBOJLYM0 s Lydsb@oznMo nbxm@Is300lb 3MIdnbaFMadsL gobgbor: gsd@mhgsL
dgndmos godmnyggbmb Lo ygems ob@Mmodaommo 39J&mE 530l baboo Im353emo
dostn  Lob@odby@m-bgdsbGoinMo 0bxm@mdszos s asdmomgommlb  amdgmo
BMDg60Lb  3mI3mbogo@o  bgdsbGognmo  3gd@mOmo  boMmdmoagbgdo. 334
dmegmdo gMmdsbgmlb gmbydol mmMa Lobal dmEgmnEsb dImdsgsmoa dofomawo

00099%0. 83 3MEgmMgdosb ghmos ggbgMsGommoa dmmagemn, Mm3gema(y b3 gdem
LoBBoJLYM 398 gamMngdl gundbgds, dgmMg 30 ©abyMadabszoymo dmegemo,
mdgma(3 3ogomxndgdamos 9by3a80 39d@mHgol bogndzgmdy.

306 x0® dm3ma  asbgobocroge  omggamo  Lodyzgdeb  3gd@mGe
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bomdmeagbgdl s dgMg smgbgMo 333-L d0bbolb gybdznsl (objective function),
b9930L Jmmgdol god3mabasmndgdsbs s godmygsebsb.

3.1 Ln@gy3z9d0b 39J@mEYma BsM3MmEagbs
LobBgdoms ©3g@gbmdadn, bLowsi 3o LoByzgdobozab 39d@mEMmo bom-

dmEa96gd0 asdmoygbgds, sbgomo 39d@mGgdo mommgyma Lodyzobs s dabo
3M68994LG0L M653dgdmbzmadol LGB ObEN3L §8ystgds (Turney & Pantel, 2010).
Lo Y39d0L abEMdM Mmoo 39d8MMgdoL obBsgmal dgbobgd 33mggal Lbgs
dodomammgds gbsms bgofmmbym dmwgmb gundbgds (Bengio, Ducharme, Vincent,
& Janvin, 2003). gb dmegmgdo LEs3mMMgb LoGygzoms Romsggdsl (embedding)
n-356bm30mgd0sb 603ds6-mz0bgdoms bogM3gdn s 88 Ramoggdslb 0ygbgdgb 0dals
BobobBot a0dmba(3bmdsm, oy Medpgbsw dgboggmabos gbs o ab Lodygs dobo
3M6894bG0bmzgab. gL 39d@mOMmo Bodmeanbgdo sbobaggb Lonb@gmgbm bMgng
303563398 (306 3390 LodYLEJIwY), Amam (5 sGab gb,dsgsmoms, HmeRemals
398;bggzodo: king — man + woman ~ queenking — man + woman ~ queen (Mikolov,
Yih, & Zweig, 2013).

3Mmmdg®mEds s gb@mbds  (Collobert & Weston, 2008) sbgmo homsggdals
a0dmbomgmgmae sbsmn dmegmo dgdmomgb. dsmn nEgs ogm obgmo bgoGmbaemo
JLgmob 0ggds, Hm3gmoa(y Joeam Jnmadl 30560ggdws o dmmbndbsg 3mEM34Ldo
dgdogom gobxrMgdl, bmmm ©sdsm Jumgdlb - obgo gobxmgdl, Loswsis gfomo
Lo@ygs dgdmbgggoma Lodyzom 0d6gdmes dg3gmomo. 03 dgdmbgggsedn, Gm(3e
sbgmo  4bgmo  m3B0doDgdymos  aMdogb@mmo  5x0dsbgmoal  smammomndoom,
Bocdmgdnmgdo go@dmnsb bo@ygzgdal homsegqgdolb XX do@Ma(3030. LEmMa Jamgdals
3MmabmboMgdobomgol  do@Maalb  39@mMgdo  0b53dg3mbgmal  LGsG0bEn b
08945696056. 83 Romaggdgdol dgbobgd NRe™m  ©gGINEo 0bym™mdsz0s s
dgxobgdgda aboemgor 2012 Bemolb 65d6m3do (Turian, Ratinov, & Bengio, 2010; Huang,
Socher, Manning, & Ng, 2012). dgwgase domgdamo XX Fo@Mos gsd8maygbgds
dgdgabsomom: ©ogmdgem, Mmd dmzgdymos boboowgds s MM Momwgbmdol
Lo@yzobasb dgdmastn omseggdamo Los. mommgmm WW bodygsb oJgb 0bwgdbo
[w] = i[w] = i Roemoggdal ds@mo30b bgg@gdda. gb 0bwgdbo asdmaygbgds bodyzal
394@mMOmo Bsm3mmagbals, @,,a,,-b, Jobomgdsw dabstrme €€ 3948mM Dy doMGngo
a53Ms3mgdal 89839mdn0n. €€ 39@mMn y3qgmash bymos, aoMos Li-m@o 0bogdLobs.
3085bowsdy, @, =Le; ER™. a, =Le; ER™. 8oL d98ga, moomgymo bodygolb

96



3M33NI&IGNBOBNY

dgmo® 39d@mMdo sbobgalb dgMyg boboawgds BoMmImwagds (bogyss, 39JEmM0)
Lobol  omoggdamo  Byzomagdolb  Loob  Loboo: x = ((Wl,awi),...,(wm,awm}).
= (W) ()

5bobndbagns, M3 o¢) a3593L ©ob3MgG Mmoo s byzg@n BoM3mmagbgdn
yzgms bodygzobomgol, dgagzodmos bggdal LEMNIGNOJELS S 3MSEgMTnbsmyHo
3356dgd0b 394@™MMgd0l godmmgmes gogoatdgmmaon.

3.2 33gdLadsmy@m-drmzmma (Max-Margin) a5336%03930b dndbalb gubdi0s 33a-
980bogal

3Mb@Emmomgdyma  aofmfigzolb  Fobsbos X =TYg: X =TY  gubdioal
obbogms, Lowsil XX oMol Bobswswgdoms LodMogmg o Y Y smab yggms
dgbadmm 3mbadbymo dabofmma gomflgzal bgms LodGogmy. Imgdmma XX;
Boboowgdobmgal yggmes dgbadmm bal bodGsegmg 4sbbodmaMmmoas Bmame s Y (X;)
Y(x;:); 00 03 Boboowgdal 3gbodsdobo LEmM by sGals ¥;.¥;.

05300006 3LobMZgHO3m LEGNIGYGYm brgHum wsbozomal Ay, A, ,TF)
Im98mmo LEmGo ViV bobogol FF bob 36Gmabmbamgdabogal. sbszstgn oo
39809, M3 PBO™M  sMsbbmMos Fgdmmsgsdgdmma  (sbyy 3MmMabmbamMgdmma)
aomBg30L by (Goodman, 1998). bqqdl dmEnl asbbbgoggds ndmdgds 08 N(YIN(y)
3396d9300L Mom@gbmdom, Mmdgmoms(3 3gdmmazsbgdaem bgdo smsbBEma bL3gbo (span)
56 3mbndgbs sgzom:

Ay 9= ). KMAENG) (D
deN(T)

boos MHAEN(I}I=11{dEN()I=1, oy deéNYILEN(D) oo
1{de€N(y,)}=01{d € N(y,)} =0 Boboordrga d93mbggsedo. B396L yzgems gqL-
3960396830 sxg0dboGgdamos k = 0,1k = 0,1. bogoGxodm (X, ¥)(X;:, Vi) dogo-
momgdol dm3gdmmo LodMogmobmgolb 3gdgdo Gelds BYOJ00L, GMIgmas 3oMo-
398M0dgdmmos 88-mo s GmIgembsz 9g3b 1damgbo dmbsmmebgmoa ©sbsgsmgo
obo boboowadadyg. 5L oL dgdmagan gmEds:

~

VE¥(x)

gs(x) = argmax s(CVG(6,x, 7)), (1)
(

bowas by xg® 633mzbos 3930, dgdm@oboemn 3m33mbosoGo 39@mEmn
a6358030b (CVG)(CVGQ) 3096 ©s dgdgg dobgasb Jomgdymoas dgbsedsdabn Juems S§

%39964300b bodgomgdom. o3 nBO™MJsmamosbob Jyms,Jocn M EsMbINbgdymoas
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LABEIHGMEo Hx3MGLomo BioAhmbreo Jugao

Gabobn 2. by 8sm@nga Mgga@bomma Bgafmbamo Jbgmom. gemn s 0dsgg Bmbab
o@Mozde  adodgmegdamns  ©>  3sdmygbgdmmos  yzgms  9M9@gMdnbormn  33o6dals
Baom8mbooagbo. gmomgdal 3356dgda LoGyzgdal Bodmmaggbgdas n-gsbbmBaemgdnsb
30d&mHgdow.

smam@omndo 0dsdo, Hm3 bolb bLGOYJG NS LEmGs. gl dojbodsmy@-bemaMaymo,
LEOYJG ML LadHMabmdm Fobbal Rbizns (Taskar, Klein, Collins, Koller, &
Manning, 2004; Ratliff, Bagnell, & Zinkevich, 2007; Socher, Lin, Ng, & Manning,
2011b) 333-bL 0bg o39M%0dgdL, G™3 Ydsmmgbo Jymob dJmbg by 0dbgds LEmEN
bg: Ga (%) = ¥:8e (%) = ¥i 5 3obo Joms, bLym 83067, DmgGnmo ©sbssManc
59358985 6330L3ngMo bbgs gbodmm ¥ € Y (x;)¥ € Y(x;) bab Jmymobs:

s(CVG(8,x, 7)) = s(CVG(8,x, 1)) + A(y, 7).

9L a39dmg3b Mabzalb MHgammemadgdnm gbiiosl Mm LbogsGgndm Jogs-

momobogob: m
(6) == r(6) + 18I
J(8) = mizlﬂ > F
Lod(s

() = ﬁgfé(li{-j (S(CVG(E:IP@) + 'ﬁ(}’i:@) - S(CVG(H:Ii:J’i))- (1)

0b@030M30, 30Bbal 3464(300L 306030Ds(300Ldgal Ybs gonbsMmML LEmEN
Vi ¥i-bob gnms s d98(30009b mowgbo Jymob 3Jmbg sGobbmta ¥i-bob Jums.

3.3 bggdabogab Jymgdabdnbagqgds 3m33mbaoyca Mginmboymo gmsds@ozgdom
3503m(3930L gobadoMmEnggdmem g sm3bgHm, o Mmam® omngmgds Juems
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dmzgdgmo  bEgmo dmbodbymo bobmgolb LESbIGGHmo Mb-000 s dgMyg
350535mm gl 333-000 gsdmmgmadg. 830l d93ga IMBg3bm 3oMoamoxdo
se0nbgMgds smdsgsmo bbogm@n dgdbs (bottom-up beam search) s dobo dosbemmgds
m3@ndoenyMo bob Ladmgbgmoa.

RIORIOMIom  ©ogMdzom, Mm3 dmzgdmmoas  aomhigzol dmbadbymo by,
maméz gb bohggbgdos 3g-2 bobobdbg. Lodyzol bomdmoagbsl gLsdmgMsgm
Bmam@ (39780, POS) Lobob Bygoemgdl: ((a 4), (b, B),(c,C))((a A),(b,B),(c,C))
, booi 39d@mE9d0 asbLadmgdmos obg, Mmam@i 3.1 3sMmegmogdo s POS
93900 30gdgmos 59a-sb. LEGbsMmEMma Mb] sMbgdbomsw YYammgdgmymeal
yzgms POS ogab. Lob@odbnmo 3989a3mM0gdn  moomgne  5MsdgMdnbsmym
3396d3dn sbmzaMgdmmos ghmbs ©s 03539 bgofmmbym JLgmmsb (569 bmbgdo
donmosbo  Foddgmos  3356d9dDg). boboba 2 asdmbobyemn  dobsMyymn by
dqg0dmgds  BoMmImzoanbmm  aob@m@adama  Lodgmmgdol  bLoboor: (P = €165)
(p = €16). @moomgamo sbgomo Lsdgmmo 60dbsogl, HmB 83mdgem PP 3356dL 3yozb
Mo 393330067 ©8 mommgamo €kl dgadmgds oygmb Lodyzob 39J&mEn b
bob oM@ gMmdobsmnmo 3356do. Bobsbo 2 bohggbgdn dsgomomabmgal 3394690
beBgemgdo (P = be), (PP = ap@)((P™ = bo), PP = ap™)). 33603630,
6md  bgommbymo  Jbgmol  Mg3mogs300bogol ©s  3396dgdol BoMdmeagbgdals
o3ag5m0 abom godmmgmabmgal bagomms, Hmd 3dmdgm ©s 393330069 3356d98L
9600 s 08039 356bdMBomgds 3jmbogo: p € R"p € R™.

bob dm3939mo bLGOYJENHabmgol sbms asdmgomgmomn mommgmmoa 3356d0b
0J&035(300L 939300006 bgzom. 306ygdm p(ljp(lj-nb 048 035(300L godmmgmsl dobo
3933300009 3396dgd0L Lo®yYy3z980L 39d&MMgdal godmygbgdom. xaM dgzogGHmngdm
(3mB3o@9bs3000)  8933300Ggms  b.c E RV b,c € RMY Bo@mdmeagbgdlb o
dng00gdo  394@mML ['2] € [FE.MXl[i] € R 39009y 3mI3mbagonl bz
53Go3madl 58 39J@mEL @b JoGedg@Hgdol Bmbgdbg, W e RW"W g V"
, 05 3omgdnmo 39J@mMab gmgdgb@gddg 9835390L sMebEmgzagmdal ggubdznsl
f = tanhf = tanh. 8omgdamo pip® dgmgan 393gado godmaygbgds p@p@_ol
dgdogaman 30Madg@Mab boboo:

w0 =r(w ). 52 =r(w [ %))

LobBodLyMo  Fgdsaqbmol  FIMEMMI0L  @sdoggMgdemdol  Jmals
a53mbsmgmamao H64 0ygbqdb gMm gHmgnmasb BMggog 3Gqlb bgdabdogmoa ti-bogal:
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s(p®) = vTp®,

Lo 7 € R™ € R" 560b 08 3560398930 39&™F0, GmIgmms gogotxadqdss
Logo®m. gb Jmms g0dmaygbgds @dscmmabgmmosbo balb dmbadgdbsw. gomhgzol
33m (3569890 LB ObEIMEB MM Mb]-gdal go3mygbgdal g smgdo dgadmgds nbommm
bodmmaddo (Socher, Lin, Ng, & Manning, 2011b).

LEbEIOG Mo MbJ dmombmgl, MM  3MI3Mbozool  gM®M3s  Fyb(303
dgomagbmb 3m33mboaz0gd0b yzgmes Godo: bgrobsmsgzgdo s sMbgdoma Labgmagda,
b3bgd0 s 3Mbgdoma babgmgda, B3bnbgLado s BgoLsMmeggdo @s 5.3. Joybgsegs®
0d0bo, MmM3 gb Lszdome ddmogmn gnbd(3009, 3o0M 335, MM bgommbymo JLgmal
Bmbob (3omzgmm do@Moolb o6 dgmdmos bEmmaw sbabmb 3m33mbosoym@mdal
dmgmo IMsgomygmmgbgds. dgbodmgdgmons Lbzaabbgs goxnsMommgds: m@mdmnsbo
064 @A™ a53m3babggmmdomo 0dbgds, dogMasd dobo gogefgndgds aodbgmmgds,
50a56 doadymo bgommbyma JLgmo domnsb gommMdsegmgds ©s, aMangb@mmao
36mdmg3930L aodMmdals g0dm, sbsMamegds. (Socher, Huval, Manning, & Ng,
2012)-30 53@™M7dds mommgem (33390 Lodygslb dgybedsdglb do@Mois o
39d@™M0.  3m33mdbaznol  3Mm3gbdo  Fo@Mozs FMdomdlb dgbmdgmoa  3356dabs
39d@™Mdg. gb admggs 3mI3mboool 3dmazm Rb 0oL, MmMdgma(s, sMbgdoms,
33m30gdmmos 03 Lodyzgddg, HmIgmms 3m3dabs(305(3 bmEM(309m©gds, BogMsd
3mEgmob 356839@ M Mo(3b30 doemnsb 0dM®gds s 3M33mMbo(300L BMbg (30900 396

LoBGSJLMiE Bomdagmo HY3NAHLomeo BgoGmbrmo Jugeo

Bobabn 3. LabGodLyMsm Mbaggaznfigdmmon Bamddgma Fbg-0b Bsgsemomo. 8sLda ddmdgmo

399d&™Mab godmmgmol ggabd(30s ©dm3ogdemmos 3533300069980b Lab@odbyem
39&9a3mfngdbdg, HmBmgdaz 58 8m8gb@nbmgal dm3gdnmsm agnmobbdgds.
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abgmbgdgb dbgogl POS ;gagobs s bob@ogbnm 398 gammogdlb dmal Lob@edbymo
dbao3bgdolb aggMab.

53 3obgboms aodm, dgdmagedslb 3mI3mboo@o 394GmE Mmoo afMeds@ogs
(333), ®m3gmoi moomgae 3356ddo 3m33mbaznal g6l @edm 3ngdemb
boob  oma-ob  domgdmm  LobGodbyd  39BgamMngddy.  83Mogs, 333-9d0
8960569896 ©ob M98 m, LobG oLy Bgbms smdsmMgdL s 3gd@mMmms by3z9@
3mM33mD0(3098b. mszeMn n@gss ob, Hm3 39333000 gms LobGsJLaFa 3o@&gamMagdo
356baDMgMe396, o9y Mo 3m33MmDa300L FNbI(300 b 0469L g98mygbgdmemn domo
33dmdmgdol 39d@mMob godmbsmamamoem. 3mddmdanal L3gEosmuMo gubdos
moomggmo bgbolb doMg3qbs 3baMoborgol, doMomsmas, LEMmymzomo 3o,
dogMad 3ol dgdmos 3oMas asdmbabmb  bagHom 3m33mdozoyma 3Gm3gbgdo,
MmMamM0(309, gfmo dbMog, gobsmmagal 56 B3bodgwalb dmmognzsos s, Jgmeg
db&og, s@Mbgdoma bobgmol 6 3meymDolb gob&mmmgds (clausal complementation).
dogamoma, 3sb dgmdmoas abbsgmmb, Mmd NP 4bws 33530qL dob mag-babgml (head
noun) s o6 oymb asbbabmzMymo sMG03zmoo 35d0b, MmEabs dgobstmagal
dmEogn3s300bsl mMgg Lo@ygs 860d36gmmzbow 3sblodmzMagh BMHDab sBML.
Lobyobo b4 3oM539@M0DgoMmas bmbal (3oemzgnma WIW 3s8@oiom. 53abasb
aobbbgoggdom, 338 09gbgdlL LobGoJLyMsw YbogosMmgdym Mbl-b, AmMmIgmbes 593l
sbgoa Bmbgdob bLodMagmg. 53 LadMmsegmalb bms Es8mogdymoas sma-do Jgdmdgmo
396¢93mM0980b 3m3dabss0sms Mozbsdy.

bobobo 3 oh3g9658L LobGoJLyMem MbogazaMmgdyma Mbg-als dsgsmoml,
3 gmo(3 000g3molb dmdgmms 394&mE53L LobGoJbnMom oddgmoa Embgdom. 334
omngmob 30M3zg9mn 3dmdmab 394&m@L bab@odLyMaw NbogooMgdama Mb-0o:

P =f(wee []).

Loy obemo WwEC g gin B0 e R (@0l do@Mn(zs, MmIgmo(s
©33m300gdnmos Mo 353330000L 359G gamMngddy.  smBdszam 3Mm39Mmado
moomggmo  3356dob  Jmms dgoagds ™Mo gmgdgbBob  xs80bash: 3omzgmos
(393g9mo bMgogo ghmgnmo, Gmdgmoi 9x8obgdb ddmdmoal 3948mmML, dgmeig
30 oga-ob mmasMomdgmo smdscmmds bgbobogol, MGmIgmoai sgMmgdl 93 ™
393330006009L:

s(p®) = (v®9) p@ + logP(P, - BC), (1)
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bosg P(Py = BC)P(P; —» BC) B8mpob >¢ma-6. gb dg0dmgds 0689636h7-
&0Mgdam 0dbgLb Hmam (3 mmasomdnmo sendsmmds abimgdm-6yzg@&o bgbob
30dmygbgdobs d93ga0 Bog@mMnds(3000:
P((P.py) — (B,b)(C,c))=P(p, > bc|P, > BC)P(P,>BC), (1)

dogMsd bws dg360dbmm, Mm3, Lo ygzoms 394@mMgdol 1byzg@mdol godm,
sbgmo 333 Bgbol go8mygbgdol smdsmmds 396 gMgds 08 sdsmmdgdl, Mmdmagdo s
300gdmmos oa-sb, Moash 53 3obsbgbgmms Koda yzgms 998 3300M0bogal 1-U
odemgge.

04) 39193900, O3 P1P1 3356dL 09306 LobGo LG 3o&gamoas P1P;, d93dmagdo
dgmMg 39d@™MMob godmmgmal:

b
o= e [ 1))

e F3mdmob Jems o3 Gfng@sedado gadmomgmgds, Hmam(3
s(p@) = (v@P)) p@ + logP(P, > A P,).

3.4 336hg35 3m33mDoonMn 39dEMONma aMm3d3§0n3gd0m
bgdmm dmyzsbommo Jumagdo (Gmmmds (44)) gs3moaygbgds boboawgdaols LbmEn
bob 3mbadgdbow. ab, o9y Me8gbsw goMans by, 0dmBgds aba Jumoo. LEMo bob

338 Jmms o0l dobo 3356dgd0b Jmmagdol xodo:
s(CvG(e,x,9)) = Z s(p?). (1)

GENTH)
30bbol  dmogeto  gubiios  Gmmmds  (33)-do  3moze3b  dogdbodoDdsz0el
Y39 dgbodmm bol d08oMo: MaXjey(y) MaAKjey(x). MO YG d5g4Loddlb ©owo
boboogdobmgol gugd@ncem 396 303mgom, 3 doDbabmgal 3963 ©0bs303M
3MmaMmadnmgdol godmgoygbgdo. gl begds 0dolb godm, GmI ggd@mgdo oa-
ol 60%0bob  @sdMY3nEgdmmdal  30mmdgol sMmgg396. 339b6dals BoMdmagbs

byzommab (398 9amM0s, 39J&mM0) bLoboom @sdm 30 dmmos dob bL3g6do Iymay yggmes

Lo@yzady s, 8dwgbow, gmmdsmydn Mm3B0dndolb gsdmbsmgmgman dmaz0bg3L
439ms d0batymo bob Jymagdol godmmgmes. NN Log@mdolb 3Jmby bobsowgdobomgals

2Mbgdmal Catalan(n)Catalan(n) 3smo dgbodmm dabsGymo by, Moy domnsb mawo
036305 mz0m Ladgsmm bog@dal Bobswswgdgdobmgabs(s 3o.
dgodmgds sedsgamo Lbogymo dgdbol go8mygbgds bdgdab mommgnm xcgodo
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kk-bomzgmgbem  Loob  ©sdsbbmg®gdom, dgbsdmms, mommgnmao  LabGsdbya
39 93mM00bm3z0L. bbogm@o dgdbol 3Gmgon®ms 85063 360d369mm3bow Mgmm
bgmos, 3006y bmeme  asdsMmBoggdnmo  Lodsbobm  sya-0b  aodmyqbgds,
356bs 39900 gd0m 35306, MM (35 83 413560L369mb Bgmdsmgmdsms 3306 bLodGsgmy
043L (g@omgdobomgal obomgom dm3gzbm 3oMmogMmagn). 30bsnsb mommgymo
smdsmmdals dogds (look-up) o MgbyMLgdL o6 ambmgl, dogmsd Lob@sdbyMae
Mbogn3009dmo Mb4-0b Jymob godmomgmab do@ (3900l godMagmgds bgomogds,
LabyMggemos bob@ojbyMaw MbogazaMmgdyma Mb-9d0l Jumgdol asdmmgzgmagdals
fobgob  dgdomgds  dbmmmm 03 bggdobogolb, Gmdmgdo  LydsbGogy®
0bgm@ds(300L dmombmggb. 39360dbmm, Mmd LEbRMMEAL Mg gs3Mhgzobmgal,
dmbodbymo F1-0b (labeled F1) 360336g9mmds La@gb@m LodMagmagdy oMol 86.17%.
09 a0dmz094gbgdor Mm@ 3mmb dob dogm dgddboema 200 bowsb Layzgogbm bab
0dmbomAgze, 35d0b F1-3s dgodmads 95.46%- dosmbomb.

F396 gL 0bgmMdsz0s  asdmznygbgm, Moms  asdmyzsbs  og39hJemgdabs
35Mhg30L bLgg30b J39300056 Bgznm MER M asgmoom. 3oMzggmo gogmobal g3oygbgdm
dbmmme  doMomo  oa-b, Moms bgdy dgzoLEmmmoe  3mgz-3oboda-0sbagmals
0658039600 3Bmamsdomgdal smmamtom8o. k = 200k = 200-bogy390gbm gomBggs
Lggdob Dges YrMgwdn asdmomgmgds (Huang & Chiang, 2005)-0b g95394&nMo
semam@omdom. 530l 3g8ga, 8gmeyg gogms 30dnbatgmadl bbognma dgdbal bHxyemo
338 dmEgmom (LobGodLyMmom MbognzaMgdyma MbJ-0b do@Ma3gdal bogmgdaw
9839J&M0 3s3Megmgdal Rosmgmom). LbogmMo dgdbs gaobabomoglh dbmemmeo od
BMDg8L, Mmdmagdos 200 Loyzgogbm gomhgzsdo bgwgdnsb. gb gomsbamabbgdol
dbaogbos, 3ogMsd gfmo 360dgbgemmgabo  gsbbbgeggdom: mommgyem  3356ddo
LobBodLyMmo@ YbognzaMgdmma Mb-al Bgbgdal Jumagdol asdmmgms 33mazs(y
dbmmme 3933300099330 5Mbgdmem 3948mMEMgdL B3mgds s 368 ogm bgbs oy bbgs
aemdsma® 60dob-mg0bgdqdb. gb badmaomagdsl admags, ®m3 dgmeg asgms dogmnsb

LEMogom gbEMmmgL. J398mo dmygsbom g4b39M0dg68 9330 gb LEENJE YOS ©s
3obmoggds 3sdmoygbgde.

3.5 LobgsgbyMsp ¢YbogoinMgdyma My3n@bogma byommbymo JLgmydalb
3335Mx0dgds

LEmo 333-0b go935MKNdgds M LbGoosE Fodwnbsfmgmdl. megsednmzgmasw
030Mx0dgd9b dofMomowm o99a-b. Bobo Lazgmgbm bggdo JgdnMegds @s godmaygbgds
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Lob@odLyMoe PbogoiaMmgdama Mb-obmgal, MmMIgmoi sdM3oEgdymos oga-
bg. LobGOJLNFo Mbogo(z0Mgdnmo b asgeMmgndgds bmM30gmEads GmEmds
(33)-do g58mygbgdmen 30Bbob 534630000 s JMmgdom, Hmam@b gb bshggbgdo nym
Gmmmds (66)-do. mommgnm bobssowgdsdo 30ygbgdm dgdmm smbgMom dgommeb
m3@0domMo bob 939G nMow Lodmgbgmac.

d0bbolb  gbg00lb  Fobodobs(zn0bmgal  bos  sodefMoml  LEmEa  bal
3935003 906mgdol Jnmgdo s, s3sbmsbsgg, b dgdoMeglb Moogbo Jumal
3dmbg  oMabbmMa  bol  Jmems. BoGdmgdamagdo  gsdmomzmads LGOI NEoby
139353039 gd0b  aboo  (backpropagation through structure, BTS) (Goller &
Kuchler, 1996). bob Bom8mgdmmo I <mbos 0dbgb omgdmmo dsbdo Bgdsgsemo
439md 356M5dg@Mals oG Ma(30l W AB)y (45) dobgegoom. LEsbsMGnm MbJ-93do
030393039900l dmogomn asbbbgoggds LobGodbyMow ybogozatgdnm Mb4-
9030 131393039 gd0bgsb 30l ob, HM3 moomgym 3356ddn BamBmgdamgdo
3bmmmE 9358gds 03839 3356d30 L3g(30530399M0 FoGMaz0b BaMdmgdmml. Mbd-93bg
139353039930 dgbobgd g@omgda dgndmgds abommo (Socher, Manning, & Ng,
2010)-3o.

3.6 J3936M30096@mon Igomegdo > AdaGrad

30bbol ggbgz00 o6 oMl Bamdmgdon yumazol ©s3oMagz0lb asdm. sdo@ma3
360096@m  5@dsbgmsl gobmasgdor Jzgacemngb@ymn dgommwom (Ratliff,
Bagnell, & Zinkevich, 2007), Gm3gmoi aMsogb@olb 3dbasgh dadsGomgmgdsl
omgmob. sgndgem & = (X,W("],v':"])E]RMﬂ = (X,W':"],v("])E[F&M ool yggme
MM (3otm0 dmegmol  35Msdg@Malb  39J&mn, Lowas(s weIw ) 50bodbagl 0d
do@Mn(3900L LodMogmal Mm3mgdaz bogsMxgodm LodMagmgdo Jgwnsb. Gmemds
(33)-ab 439365009680 bogds
9] ZSS(xpymx) 0sCx. ) |

ﬁzi a8 08 ’

LoS(3 Vmaxlmax oMol @domemgbo Jmymob 8dmbg bg. 80Bbol 95300l
806030bs300bongol  3oygbgdo AdaGrad-ob (Duchi, Hazan, & Singer, 2011)
©05g3Mbsm®  3oM05b@L  30b03sMBngdom (minibatches). Aggbo 356539@Mgdabs
3065bmagdobomgol xg6 3LodmzMezm g, € R g e R AmamMs §39360000968)b
Mmool TTdm3g6@dn, o G, =2t 10,976 =¥ 9.9 30639 @Mal  gobsbemgds
Mmab It dox g aobabodmgmagds, Mmam(s
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1
6, = 6,_; — a(diag(G,)) 2g. (1)
bowsz o aLBagmal 0b@gbbonEmmMdsl 5bndbogl. gobsnwsb goygbgdor G:Ge-b
0ogmbaml, 3306930 dbmenme MM 360d369mmbal dgbsbzs s gobabmagds(z LEMogam
a53m0mgmgds: MMl tt g by, -6 3565898 B ;8; ;-0b gobsbmagds sl
a

Ori =0p1i————=0:: (1)
Zg:lgf,i

033356050, ©obbogmal 068gbbngmds Lbzoobbgs 3sMs8g@Mmnbmazal Lbgows-
bbgobsoMom oMl  sad3GoMmgdama. Bmm  0dzosmn  3oMsdg@Mmgdabmgal b
aBGOm  domamos, 30009 bdoMsw dgdmdsgsma  3oMadg@Mgdobmgal. gl hggbo
Lo@o30nbmzgal god8mbamgans, Mewasb bmago WW 3sg@azs dbmmme Medwmgbndy
bogotgodm bgdo Rbmagds. 83 3MM(390M3 as(30mmgdom 1390m9Lo M3@ndndgdo
dmodos (3o99dxmdgLbgdol LodMmsegmgdy (development set, 56 dev set) @ssbemgdom
=3%-0m 939009b0 8mbadbmma F1) 0o ma3dm bLbMogsw 3mbzgMantos, 3ntg L-BFGS
seamMomdo, Mmdgmoy 39653 0ym gs3mygbgdamo Mbd-0b gozsMx0ndgdoborgol
(Socher, Huang, Pennington, Ng, & Manning, 2011). go356%03d980L ofm (35 390
3567565bg @osbemmgdom 4 Lasmoas.

3.7 Bmbab 35§ Ma(390a0b abaznsmadszns

A3 3MoxgMos (36mdamo 030l dgbobgd, oy Mmame 1bos dmbogl ™o
39 93mM00b 3m3daboMgds, Y30Mo@qgbmdsl goboggdbom 394@mMgdal 3m3dnbomgdsl
domo Ladymomm Loowol Jobgozem s sMs LEMmos 63dobdogHa 3Mmadz00m.
033356050, dobs@rmmo WW 358603580 0bo(305mndogds dgdmgabsomswm:

W = 0.5[LynlnsnOnsa ] + €

bowss gomsbms (bias) dmmm Lgg@dos Rsormemo s dgdmbzgzomn Lowowy
060dMo@os  gobobomgdamo:  €~U[—0.001,0.001]e~U[—0.001,0.001]. 3oMz9mo
demm 3o IGsgmmgds 356 (3b9bs 39333000609y, JgmEg 30 FoMxg9bsDy:

WHE) = [gl = [W@Ww S pias] [gl =W@Wa+ W®Bp + bias.
1 1
4 94L39603968 980
F396 333-L 398Lgdm MEMBsMIE: ¥gM gaMhgzol LEbsGEmn dggebgdom
Penn Treebank-ol gyme Lox@oom gm@bsmol (Penn Treebank WSJ) 3mbs39353bg
3yMEbmdom s d930ga Imgmol dg(30mdgdal gy sbsemadoo.
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4.1 303763505398 M7d0b g33569000bn 393mbIgds

h396 g0dmgoygbgm WSJ-b 22-9 asbymggamgdals 3oggmo 20 g3snmo Msdwgbndg
dmEgmobs ©s Mm3B08nds(300L 39M056E0L K35M90060 dgdmbagdobmgal. dofomswo
smdooMo  03mbBgJbE™m  amMeds@ogs 09ygbgdl bLEYbHMOAlL  sya-asdmhgzol
3035M&03959m  30&gammogdlb (Klein & Manning, 2003b). Aggb dggzed306gm
oma-ob dpamdomgmdgdol obmafizs (Mo bgmb g30dmgsl, Gowasb 0bggsb
Amamms bodghbEnl, obg LabBodbyMsw YbogaznMgdymoa Mbd-ob 3563 Mgdals
dg3(3069050)  go35MK0dgdabal Fgdgan ™3(30900L s gdom: ‘-noRightRec
dominatesV 0 -baseNP 0. gl s3(30690b damdatgmdsms LodGsegmalb 15,276-sb
12,061 3ogmdsmgmdsdeg s 602 POS mgasdwmg. obobo 3moze396 obemghoem
3989amM0gdl, Mmammazes 3dmdgmms sbm@s300b 3o gammogda, dsg., VP"S. 835l
30603, Yamgdgmaymao bobGoJLyMow YYbogo(30M9demo Mb4-0b 3o@gammagdal
439 @abmghsl, M3 ndmggs 66 §Mcdanm0sb s 992 mMsoanemnsb dgd 3goMgoms
bygomb. 83g3060@, LobGoJbyMow Ybogaznmgdym MbJ-b ozl 66+882 3smosddbals
35@M0(35 @ Jmgdob 394&mn. d936036mm, Hm3 dgodmgds g5dmygbgdam 0dbgl
6930b30g0, Bom ImENL M@ qbG M0 sbm@s(300bs(3, a-gdo (Matsuzaki, Miyao, &
Tsujii, 2005).

od3o, 30bonsb  39d@mMgdo  sboboggb  magdbogn® o bLydeb@ozy®
0bggm@m3s(300L, ;mgoo doM@ngo doMomswon >ma-gda(z 3o dgodmgds 360dz36gmmgbac
aomdxmdgbgl, Momash oma-gdol godmmgmomn bofMoymyg M nEgdmmos
30am3sgmdgdol Momegbmdadg - 33067 Mommgbmdal damdstgmdgdosbo sma
35(30mgd00 LbMaggne.

WSJ-b 22-g a0bymgomgdal godxgmdgbgdol Lod@msgmagl (1700 sentences)
Lo EYds bEMYd0047006530 oM B 0g0doMamsnsa-00,13206530h3960sbsemn
338-000, @5 1600 6530 sbobseb godmdzgybgdamo LEgbgmmoal god@mmadgdymo
a0dmhgg0m. 35dsbowsdy, dggagdol gobMEsbmsb ghmaw LobbMsggs gondeMws
dsbemmgdoom 20%-0on.

35504LoMgde gMmbs s 0ds3g Mgammomodszosl 4 = 107*4 = 107 439
3065398 Mabmgal. 8060-35MG00l dmdsw asbbodmzMmn ogm 20. x35Mgonbswo
dg30dmbdgom AdaGrad-ob sbbsogmol 068 9bbon@mmds, Hm3gmoaz bodmemmmea = 0.1
a = 0.1-%g psgogngbomgm, s bo@yzob 39J@&mMal Dmds. (Turian, Ratinov, & Bengio,
2010)-0b d0ge 3m(393¢9emo 25-356Dm3omgdnsbds 3gd@mMgdds dmagze bayyzgogbm
d9©939%0 ©d YBRO™ LEGsGn aym, gocg 50-, 100- 56 200-356bm3nemgdosbgdo.
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4.2 3393930 WSJ-Bg

3513%mMdgbgdab Lod@Magemal LodYLE g Loy igmgbm dmegmabogal scal 90.93%
dmbadbyymo F1 yggms 60bswswgdsdy. 59 dmmgmds dma (39 90.44% Ladmenmm & qbd)-
LodEogmgdg (WSJ-b 23-9 asbymaomads). 3bMomo 1 semgdb Rzgblb dgwmgagdl
LEIEBRMOAL go3MRgz0L ME 3oM0SbGL (sMamgdbozomabgdam sma-b (Klein &
Manning, 2003a) s g3od@&mM0dgdygm a036hg3L (Klein & Manning, 2003b)) s bbgs
353Mhg393L, HmMImgda(3 Bam3sMgmdgdol atm dMsgemagfmmagsb BomMdmmabqdl
0ygbgdgb: dgM3moal asdmhggzo (Petrov & Klein, 2007), 3memobbol gs3Mhgzo
(Collins, 1997), SSN: LB s@obGn3nG0 bgoMmbymo Jugmob asdmRgzo (Henderson,
2004), god@mEndgdnmo sma-gdo (Hall & Klein, 2012); sbgsg, Charniak-SelfTrain:
030035356(%0398gemo0 dnam3ds (McClosky, Charniak, & Johnson, 2006), G:mdgmas
09009bx M3 ©3Mdo390L s 3MRg3L ©sdsGgdom o 3M@E3MLgdl, Charniak-
RS: 65393960 mgomgsgstgadgdnmo s ©abgModobszonmom gowsbsmabbgdamao
Rgfbns3-gmbbmbal  gsd3MhAggn, MmIgmda  3mddabomgdymos  Foamadgdo
(Charniak, 2000; McClosky, Charniak, & Johnson, 2006; Charniak & Johnson, 2005).
DBOM ©gGImMo dgsMgdobmgal ob. (Kummerfeld, Hall, Curran, & Klein, 2012).
3500M3d0 sbg3zg LEGIbIMGNm MbJ-Lmsb ‘338 (M6]) ©s dgdmmagadgdam 33a-
Lsb bob@ojbyMaw YbogazoMgdymo Mbd-9d00.

3°3Mhgz0 Dev (y3gms)  Bgbdo Gabdo (y3gems)
LBIEBMHRAL >y 85.8 86.2 85.5
LBIEBMHRAL FoJGM. 87.4 87.2 86.6
Bod@MHdgdgmo s7a-gdo 89.7 90.1 89.4
3me0bbo 87.7
SSN (39bgMbmbo) 89.4
M 3mab gadMhggo 90.1
338 (667) 85.7 85.1 85.0
333 (Lob@ogL. bogg. @bg) 91.2 91.1 90.4
Charniak-SelfTrain 91.0
Charniak-RS 92.1

3bama 1. 3530hg3960l dgamgds WSJ-bg dogmBstgmdgdol qg3tm dfsgamazgmmagsbo
BaomB8meanbgdnom. dmmm baba sMab RgMbos ol mgamasgsfmgndgdamo gemabsmabbgdamo
a53mBg30.
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39(32m3ab Godo b®gbgmmen 333 dggemn Char-RC
3embob 33s 1.02 0.79 0.82 0.60
39bLbg3. dmbodzbs 0.64 0.43 0.50 0.38
Mod 33s 0.40 0.29 0.29 0.31
NP 335 0.37 0.27 0.27 0.25
3MMEQ. 0.44 0.31 0.27 0.25
1-bo@ygosbo b3gbo 0.39 0.32 0.38 0.23
9 Mea 060 0.48 0.31 0.28 0.20
NP 06, 0.35 0.22 0.24 0.14
Lbgs 0.28 0.19 0.18 0.14
PP 33s 0.62 0.41 0.41 0.50

3B 2. Lbgowsbbgzs 3s3Mhgz0b g@dmMMo dgoefgds.

4.3 dmpymaob 565mabo

dg3emdgdab §03gdab s6smada. (3bGomn 2 bbgsmsbbgs asdmhgznl dg(30mdnls
©9@om® dgemgdsb a30h39693L. hzgb 309gbgdo (Kummerfeld, Hall, Curran, &
Klein, 2012)-0b 3meb ©s 350060900 LEbRMEMEOL God@mM0Dgdyma gs3Mhgzol
Bobs 396ML0sL abggg, BmamE (3 dgM 3ol ©s AgMbos3-xmbLmbal goobsmabbgdmem
mgomasgsfmgadgdagm as3Mhgz9dL (Bmamey gb dggom oym aobbodemgmyema).
©9@omgdabmgal s bbgs as3MRgzgdmsb dgoamgdobmagal abomgo (Kummerfeld,
Hall, Curran, & Klein, 2012). g®o-g6oo dmsgsmo dodgbo 0dabs, Mmd b gbgmmoal
3d@MM0bgdmm a53chg3meb dgosmgdom dgmagagdo m39mgbos sGab ob, Gmd PP
BOsDdgo0 LEmGswss gobmoggdmmo. Mmeabs gdmdsgo Ibmmme 0d gothgzol
3396d930b F1-b, ®m3mgdo(z 3gn(30396 9o PP 893833000690 85063, 338 >¢93%mdgbgdl
LEYbRMOOL 3s3@MAgab 6.2%-0m, 77.54%-0L Gme F1-300g. gb 9G0b bobsswgdsda
gMRbomgdal dg(30m38980L Ladmomm MomEgbmdal 0.23-000 3gd(306gds. Lbgs’
3o&gammoas dmoiegb VP-b, PP-b s Lbgs 83930, Rstrormemgdbs (appositives) o
dmEog035@mMMgdal, sbg3g, QP-930b dnbsogsb LG J&nMgol.

3m33mbonob Is@Ma3gdalb 3bsmoada.  dobstymo doGFn39dolb bmMIgdals
sbomobo  ohg9bgdL, M3 Bmegmo LBEsZzmMAL  meg-Lodygzsms dgMdamgdaem
39d@™MM0bgdaem (369856, mo3-bo@YyzgdL YRG™M oo Bmbs s 360dzbgemds
960ggdom  ddmdgmo  3gd@mal  asdmmgmol ML, do@M0(3983d0, bLowascs
3mM3d0bofmgdamos Igdmdgmoa 3356dgdn, HmIgmms 3o@gamGogdos VP:PP, VP:NP
©> VP:PRT, ©m30606dg6 03 Bsboemal Bmbgdn, Gmdmagdoi 3Gogmmadost VP
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/S\ (3) bdabaMHEob B3IOMGBOBIIIWe 8GR0 /S\
NP VP NP VP
l |
PRP /\ PRP
| VBZ NP | VBZ NP
He | /\ He | /\
eats NP pp cats ]\'|P /Pp\
|
4 NNS IN NP
T 8 o E C
spaghetti v OF NN spaghetti  with mlw
I | meat
a spoon
S (3) 3m33mBogoaho 3addMHame medidngs /S\
/\ NP VP
NP vp |
| PRP
PRP | VBZ NP
| He I /\
He  vgz NP PP cats \F Sp
| | |
e NS IN NP NNS K R
achalts | N | | |
spaghetti Wi DT NN spaghetti  with NN
| |
a spoon meat

Bbsbo 4. PP 33930l bg3sB@0 360 BEsBbagmab Babe-sasmomndn. 335-3 3gdmm bagyggeb 3gbsbad
by3s6&0 M0 3mEBob 45@o@o6s dmzdnmo lasgbo bogofgndm dogomamadabmgab. 580ba s asELb-
5530300, bBgbemEBrob 3036B335 396 a56sbbsags PP 33930 bodygndnl bydsbEn3ody @oyRobmnc.
3983300009 3948 dg. sbsmmann@o, NP-9d0 0m3dnbomgdgb DT-b. 39-5 bababby
bohggbgdns oG Mo39d0L 60d¢Mdgdo. mMa 333900 ©osgmbamoa 3.7 3ofogmogdo
B gMomo 0bo0amnbs3000 sM0b gob30mdgdemmo.

PP 3338a0b bLg3s6@ngymn GMbLygMa. o3 J306Mg dmegmol sbsmabdo
30b0mog00 B0bssgdoms mm bygaml, Gm3gmoa(s 3963 bEYbBMM©al 453Mhg33s s
3963 333-8 WSJ-bg g03560%0d930b 3megmads LbmGsew 396 gosmbogl. s30b 3g3waa,
35353Mdgmador mMogg as3mMRgzol asgemgodgdsl me 3basgb dsgomomdy s
35355b5m0Dgdm, g53Mhg3933s LEMMom aos0@9bglb o sMs (3mEbs. bogsMgndm
dogomomgdos He eats spaghetti with a fork o She eats spaghetti with pork. 3
dogamomgdal dbgagbo Lo gb@m dogaomamgdas: He eats spaghetti with a spoon s He
eats spaghetti with meat. ms300530M39mo© MMogg asdMhigzo sabbmMaw 53536 PP-L
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COMPUTATION

B3b5Lmsb MmMngg Lo gbBm dogsmomdn. gogetxndgdal dgdwga 338 LEMMow sGRg3L
m039L 35306, Bm (35 bGGoBMMEL Bo&MEDgdmmo 353k 30 sSMBLEMMo 5653L
mtogg PP-b spaghetti-bonob.  333-L bofn, M3 gos0@obmb Lbmma PP 339d0,
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REALIZATION OF VERBAL MODELS
IN THE CORPUS OF MODERN
GEORGIAN LANGUAGE

Irina Lobzhanidze

Ilia State University

Abstract

In this paper, pecularities of Georgian Verbal Paradigm are presented along with their
application to the morphological analyzer and generator of Modern Georgian langauge.
The development of morphological analyzer is part of a project on Corpus Annotation and
Analysis Software for Modern Georgian Language financed by the Shota Rustaveli National
Science Foundation.

The paper is divided into the following parts: I. Introduction; II. Theory and Prerequisites;
III. Models of Georgian verbal paradigm; IV. Errata and Testing; V. Conclusions

Keywords: verbal tagset, overlapping of forms, finite state transducers

1. Introduction

Modern Georgian Language belongs to morphologically rich languages. It means that
the morphologically rich nature of Georgian expresses different levels of information at the
word level and the grammatical functions of words are not associated with their syntactic
position. This leads to a high degree of word order variation at the level of sentence. At
the same time, there are a lot of the Natural Language Processing (NLP) systems used for
treating languages with concatenative type of morphology like Georgian. One of the most
famous approaches to the morphological analysis of such kind of languages is a finite state
technology as described by Beesley and Karttunen (2003). Finite state technology is used in

morphological processing, semantics and discource modelling.
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Thus, we present the Morphological Analyzer of Modern Georgian language developed
using finite-state technology, especially, xfst and lexc. The system covers the full inflectional
paradigm of Modern Georgian language and is able to do both analysis and generation.
The morphotactics is encoded in lexicons and alternation rules - in regular expressions.
Taking into account that the previous approaches to computational modelling of Modern
Georgian language differ between each other from the viewpoints of linguistic approaches
and systems used and the majority of difficulties are associated with generation of Georgian
verb, the main focus of the paper is to desribe Georgian Verbal Paradigm as realized in the

above-mentioned morphological analyzer, including, tagset and its testing process.

2. Theory and Prerequisites

Georgian verb contains many morphs, which from one point of view are typical for
agglutinating structures, but from the other — for flexible ones. Georgian verbal paradigm
can be considered as a mixed one. The maximum possible quantity of slots in verbal template
varies from 9 to 12 as described by B. Hewitt (1995), W. Boeder (2005) and others and
consists of the following units: 1) preverbs, 2) prefixal person markers, 3) version markers,
4) root, 5) passive markers, 6) thematic markers, 7) causative markers, 8) screeve markers,
9) suffixal person markers.

In addition, any kind of morpheme gives information about the grammatical function of
word. Georgian verb, generally, uses bound morphemes to show its grammatical function.
The main ways of use are as follows:

1. affixation, e.g.

Lexical Level: Ipfv+65665emgd-bt+V+RelStat+Intr+AutAct+FutCond+<NomSubj>+Subj3Sg

Surface Level: 065665 gdws

2. root vowel alternation, e.g.

Lexical Level: Ipfv+ofgs-b+V+Dint+Trans+Act+Pres+<NomSubj>+<DatObj>+Subj
3Sg+0bj3

Surface Level: g3l

Lexical Level: Pfv+omg3-b+V+DintTrans+Act+Aor+<ErgSubj>+<NomObj>+Subj3
Sg+0bj3

Surface Level: dmeoMo 3o

3. root alternation, e.g.

Lexical Level: Ipfv+gdbgd-o+V+Trans+Act+Fut+<NomSubj>+<DatObjRec>+<DatObj>+

115



COMPUTATION

Subj3Sg+ObjRec3+0bj3

Surface Level: g&ygob

At the same time, any kind of morphological analysis is based on the internal structure
of word. Belonging to closed word-class conjunctions and particles can be marked only by
PoS tags. Belonging to open class verbs in Georgian have a big quantity of grammatical
features. Description and computer implementation of these features both morphological
and syntactic, always, depend on the linguistic theory chosen previously. As it was stated
above, different research groups specialized in computational modeling of Georgian verbal
paradigm, but their decisions as well as realization of their decisions were different. Some of
their models are worth of describing separately.

K. Datukishvili, N. Loladze, M. Zakalashvili described combination of different
morphemes, their use in templatic patterns and application of the above mentioned patterns to
the computational modeling system so called Morphologic Processor (Datukischvili, 2005).
L. Margvelani analyzing Word-Forms and their application to spellchecking of Modern
Georgian Language payed special attention to complicated patterns caused by multihomonic
affixes used for different Part of Speeches (PoS). The system as realized consists of roots and
algorithm, which constructs from affixes and roots correct forms (Margvelani, 1999-2001).
Approaches described above, generally, follow the description of Georgian Verbal Paradigm
as stated by A. Shanidze (1953).

0. Gurevich (2006) and O. Kapanadze (2009) in their works use finite state transducers
(FST) and follow the linguistic approaches of previous authors, e.g. O. Kapanadze subdivides
Georgian verbal pattern in five groups, especially, transitive, intransitive, medial, inversion
and stative, while O. Gurevich (2006) stating the lexical classes of D. Melikishvili (2001)
argues that her classification is too fine, chooses the system described previously, but tries
to find interdependencies between Future and Conditional or Aorist and Perfect. During the
compilation of a full-scale computational grammar within the framework of the Lexical
Functional Grammar P. Meurer (2007) has used similar finite state calculus as well, but in
contrast to the above-mentioned approaches his work is based on a digitized version of K.
Tschenkeli Dictionary with verbal nouns and, especially, verbal roots considered as initial
lemmas for verbs.

M. Tandashvili following the theory of a Paradigm of Marks developed by T. Uturgaidze
(1999-2002) about three independent components of Georgian Verbal paradigm: paradigm of

persons, paradigm of tense and mood and paradigm of marks (voice, version and causation)
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tried to describe syntactic patterns relevant to Modern Georgian Language, but has not tried
their computerized implementaton.

None of the previous computerized approaches to Georgian verbal paradigm follows the
theory of D. Melikishvili in spite of the fact that it classifies Georgian verbs by diathesis — the
inflected form of a Georgian verb and the phrasal components expressed by its morphology
indicating how they relate to one another morphosyntactically, i.e. the verb and argument as
its performer, undergoer, benefeciary etc. All first diathesis verbs are active and may or may
not have an object so called autoactives. If a first diathesis verb has a direct object, it is direct
transitive, while if it has an indirect object it is indirect transitive. Verbs of the other diathesis
are derived via two passivization transformation: when a direct object of a first diathesis verb
is converted to the subject, it becomes a second diathesis verb and when the indirect object
of a first or second diathesis verb is inverted to the subject it becomes a third diathesis verb.
Diathesis allows verbs that share the same structure (form) and construction (function) to be
grouped together.

Thus, taking into account the above-mentioned approaches the linguistic description of
Georgian verb is to be based on four main aspects:

a) Quantity of morphes/slots to be described;

b) Internal changes between or within morphes/slots;

¢) Linguistic theory used for reference, and;

d) Of course, Type of dictionary(ies) used.

All these parameters make the description of Georgian Verbal pattern possible. Thus, in
the Morphological analyzer and Generator of Modern Georgian language compiled within
the framework of the project AR/320/4-105/11 financed by the Shota Rustaveli National
Science Foundation, we have used 9-slot pattern undergoing three kind of internal changes
based on the linguistic theory of D. Melikishvili with appropriate index and list of verbs in
the forms as represented in the Dictionary of Arn. Chikobava (1950-1964).

The system has been developed by means of xerox finite state tools, especially, xfst and
lexc as described by K. Beesley (2003). The morphotactics is encoded in the lexicons and
alternation rules - in regular expressions. The morphological transducer developed on the
basis of Xerox Finite State Tools (Xfst) has the following structure:
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It includes 13 blocks of the existing Part of Speech (PoS) of Modern Georgian language
as well as separate blocks for Punctuation and Abbreviations, while the pattern for Verbal
Paradigm is subdivided into additional 66 groups as described by D. Melikishvili and an
additional group for irregular verbs. At the same time, the main features associated with
computational processing of grammatical phenomena are lemmata of a concrete verbal
forms and labels so called tags for grammatical description of words as presented in raw
text. Thus, their description is closely connected to the following questions:

1) What can be considered as a lemma for Georgian verbal pattern;

2) What morphosyntactic features are worth of representing in the tagset;

3) Which kind of flag diacritics should be used to provide long distance dependences
as they are represented in Georgian verbal pattern.

Let’s consider these questions separately, having in mind that the answers to these
questions will enable the community of interest to discuss and improve knowledge regarding

the approaches to verbal patterns of Modern Georgian by means of computer.

3. Morphotactics of Georgian verbal paradigm

3.1. Principles of Lemmatization

Lemmatization is the process of deriving the base form or lemma of'a word from one of'its
inflected forms. For languages with rich morphology like Modern Georgian, lemmatization
may be considered as a quite difficult task taking in mind that it requires a lexicon consisting
of lemmata with a set of rules for creating inflected forms. In Modern Georgian Language,
the lemma for Nominal Paradigm is a form in Nominative Case, singular, but what can be
considered as a lemma for Georgian verbal paradigm?

MAF says that: “lemma — lemmatized form class of inflected forms differing only by
inflectional morphology. A lemma is usually referred to by one of these forms, arbitrarily
chosen (e.g., infinitive for French verbs).” (ISO_TC_37/SC 2005, 9)

As it was said above the lemmatization requires a lexicon consisting of lemmata, but the
Modern Georgian language has not infinitive. That is why the majority of Modern Georgian
Dictionaries include two approaches to the base form of dictionary entries:

a) verbal noun so called masdar form;

b) the third person singular subject in present indicative.

Both of these approaches can be described separately, but taking into account that the

focus of our research is closely connected to the existing of word indexes as well as the
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possibility of their processing by means of finite state automata, we have chosen the second
approach as represented by Arn. Chikobava (1950-1964) and D. Melikishvili (2001). Also,
there should be mentioned that if we consider a possibility of stemming of verbal form, the
second person singular in present indicative may be considered as a unit closely associated

with a stem.

3.2. Tagsets and Principle of Annotation

The other issue which is worth of describing are morphosyntactic features and their
representation in the tagset. It should be mentioned that the variety of tagset always depends
on the end user. From one point of view there should be made a parallel with existing
tagsets, but from the other, there should be taken into account the features and functions of
linguistic theory under consideration. During the last time, some computational approaches
describe so called theory-neutral tagsets and their priorities, but it is really not possible to
have a theory-neutral annotation, every tagging scheme makes some theoretical assumptions
(Atwell, 2008). As it was claimed the approach of P. Meurer from one point of view followed
the Lexical Functional Grammar (LFG) theory, which differs from some others in handling
phrase structure, analysis of Wh-questions etc., but at the same time this theory can’t be
sufficient for describing language with free word order and very rich morphology like Modern
Georgian Language. So, choosing the possible tagset there should be taken into account
some tagsets of European language available online like Parole (Language Engineering, LE,
1996-2012)!, Multext (MULTEXT-East Morphosyntactic Specifications, 2004)? etc., but the
main attention should be paid to the grammatical features they describe and the possibility
of their use in case of Modern Georgian Language.

Describing features as represented in Georgian verbal paradigm we have to start with
verb described as a part of speech and represented by standard tag +Verb, also, there can
be described an auxiliary verb by tag +Auxiliary. Georgian verbs are subdivided into the

relative stative, absolute stative, dynamic and relative dynamic with appropriate tags:

+RelStat Relative Stative
+AbsStat Absolute Stative
+Din Dinamic

+RelDin Relative Dinamic

1 http://www.lIsi.upc.edu/~nlp/SVMTool/parole.html
2 http://nl.ijs.si/ME/Vault/V3/msd/html/
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The quantity of preverbs in Modern Georgian language is equal to twenty one, especially,
mi-, mo-, a-, amo-, agh-, aghmo-, uku-, da-, cha-, she-, shta-, ga-, gan-, gada-, ts’a-, ts’ar-,
chamo-, shemo-, gamo-, gadmo-, ts ‘amo-. In series I screeves without preverbes are Present,
Imperfect and Present Subjunctive, but D. Melikishvili describes some groups with preverbs
in series I, e.g. wob@ob (dakht’is) belonging to the fifth paradigm etc. Forms with preverbs,
generally, belong to perfective aspect, while without — to imperfective, but taking into

account their initial position in the word they are represented in the following way:

Pfv+ Perfective Aspect
Ipfv+ | Imperfective Aspect

In cases when preverbed forms are not perfective, we do not describe them by tags.
Depending on the possibility to take a direct object, Georgian verb can be transitive requiring
a direct object (DO), intransitive without object and indirect transitive requiring indirect object

(I0), but not a direct one. All these peculiarities are represented in the following way:

+Trans Transitive

+ntr Intransitive

+IndTrans Indirect Transitive

Verbal transitiveness is closely connected to voice and valency-related alternations.
In linguistic literature, the category of voice following the tradition of Dionysius Thrax
sometimes is called diathesis. Thus, the category of voice is subdivided into Active marked
by grammatical subject, Autoactive reflecting self-active subject, Objectless Active reflecting
subject without any object, Inactive i.e. Inversial Active, Passive expressing the theme or
patient of the main verb and Autopassive i.e. Medio-Passive indicating that an activity

occurs without an agent. They are reflected in the following way:

+Act Active

+AutAct Autoactive

+IndAct | Objectless Active, Indirect Active

+Inact Inactive, Inversial Active

+Pass Passive

+MPass Autopassive, Mediopassive

At the same time, D. Melikishvili describes not only morphological, but also syntactic

features of the category of voice and invents three groups of Diathesis with different
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morphological structures, which encompass all the above-mentioned types of voice,
especially, I Diathesis includes Autoactive and Active forms, II Diathesis — Autopassive
and Passive forms and III Diathesis — Inactive forms. These pecularities of verbal forms are

represented in the following way:

+IDt I Diathesis
+[IDt II Diathesis
+I1IDt 1T Diathesis

As it was mentioned above, verbal transitiveness relates to polypersonalism of Georgian

verb and different functions of subject and objects involved in the formation of sense, their
description is based on the possibility to show Causer, Causee, Beneficiary, Pacient, Recipient
and Location. These semantic functions are with version markers, but D. Melikishvili
considers them as special affixes with concrete features. Thus, the tags are subdivided into

those reflecting different kind of Subjects and those reflecting different kinds of Object.

+Subj1Sg First Subject, Singular

+Subj2Sg Second Subject, Singular
+Subj3Sg Third Subject, Singular

+Subj1PI First Subject, Plural

+Subj2P1 Second Subject, Plural

+Subj3PI Third Subject, Plural
+SubjBen1Sg First Subject Beneficiary, Singular
+SubjBen2Sg Second Subject Beneficiary, Singular
+SubjBen3Sg Third Subject Beneficiary, Singular
+SubjBen1Pl First Subject Beneficiary, Plural
+SubjBen2Pl Second Subject Beneficiary, Plural
+SubjBen3Pl Third Subject Beneficiary, Plural
+SubjCaus1Sg First Subject, Singular, Causer
+SubjCaus2Sg Second Subject, Singular
+SubjCaus3Sg Third Subject, Singular
+SubjCaus1Pl First Subject, Plural
+SubjCaus2P1 Second Subject, Plural
+SubjCaus3Pl Third Subject, Plural

+Obj1Sg First Object, Singular

+Obj2Sg Second Object, Singular

+Obj3Sg Third Object, Singular

+Obj 1Pl First Object, Plural
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+Obj2P1 Second Object, Plural

+0bj3Pl1 Third Object, Plural

+ObjBenl First Object Beneficiary
+ObjBenlSg First Object Beneficiary
+ObjBen1PI First Object Beneficiary
+ObjBen2 Second Object Beneficiary
+ObjBen2Sg Second Object Beneficiary, Singular
+ObjBen2PI Second Object Beneficiary, Plural
+ObjBen3 Third Object Beneficiary
+ObjLocl First Object Locative
+ObjLoclSg First Object Locative, Singular
+ObjLoc1Pl First Object Locative, Plural
+ObjLoc2 Second Object Locative
+ObjLoc2Sg Second Object Locative, Singular
+ObjLoc2Pl Second Object Locative, Plural
+ObjLoc3 Third Object Locative

+ObjRecl First Object Recipient
+ObjReclSg First Object Recipient, Singular
+ObjReclPl First Object Recipient, Plural
+ObjRec2 Second Object Recipient
+Obj2RecSg Second Object Recipient, Singular
+0Obj2RecPl Second Object Recipient, Plural
+Obj3Rec Third Object Recipient
+ObjRecCausl First Object Recipient, Causee
+ObjRecCaus1Sg | First Object Recipient, Causee
+ObjRecCaus1Pl | First Object Recipient, Causee
+ObjRecCaus?2 Second Object Recipient, Causee
+0Obj2RecCausSg | Second Object Recipient, Causee
+Obj2RecCausPl | Second Object Recipient, Causee
+0Obj3RecCaus Third Object Recipient, Causee
+Obj1Pat First Object Patient

+Obj1PatSg First Object Patient, Singular
+Obj1PatPl First Object Patient, Plural
+Obj2Pat Second Object Patient
+0bj2PatSg Second Object Patient, Singular
+Obj2PatP] Second Object Patient, Plural
+Obj3Pat Third Object Patient
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Mood category is described as a part of Tense Aspect Mood (TAM) series and having
in mind that it is not associate with any morph, we do not provide separate tags for it, but

generally, represent it together with labels of screeves in the following way:

+Pres Present Indicative
+Imperf Imperfect Indicative
+PresSbj Present Subjunctive
+Fut Future Indicative
+FutCond | Future Conditional
+FutSbj Future Subjunctive
+Aor Aorist Indicative
+AorSbj Aorist Subjunctive
+Aorlmp Aorist Imperative
+Resl Perfect Indicative
+Res2 Pluperfect

+PerfSbj Perfect Subjunctive

Finally, the verbal paradigm includes Verbal Noun so called Masdar and Verbal Adjective
so called Participle forms. Each of them shares features with Noun and Adjective and
sometimes their verbal origin can be seen only because of preverbs used for their formation.
In majority of cases, Verbal Nouns and Adjective are formed by adding appropriate affixes

to Presence or Future forms. They are shown in the following way:

+VerbalNoun
+VerbalAdj

Verbal Noun, Masdar

Verbal Adjective, Participle

In Modern Georgian, verbal forms are associated with argument structures and,
correspondingly, case-marking varies across conjugation classes: I series — Nominative
Construction, II series — Ergative Construction, III series — Dative Construction. So, we have

used additional tags to provide information on cases of Subject, Direct and Indirect Objects.

<NomSubj> Subject Nominative
<ErgSubj> Subject Ergative
<DatSubj> Subject Dative
<NomSubjBen> Subject Nominative
<ErgSubjBen> Subject Ergative
<DatSubjBen> Subject Dative
<NomObj> Object Nominative
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<DatObj> Object Dative
<DatObjBen> Object Dative Benefactive
<DatObjRec> Object Dative Benefactive
<DatObjLoc> Object Dative Locative
<DatObjPat> Object Dative Patient
<GenObj(for)>

<NomSubjCaus> | Subject Nominative

<ErgSubjCaus> Subject Ergative
<DatSubjCaus> Subject Dative
<DatObjRecCaus> | Object Dative Causee

3.3. Finite State Technology and Flag Diacritics

The morphologica analyzer and generator for Modern Georgian Language is
implemented as a finite state transducer (fst), which consists of states and arcs with upper
and lower levels. The upper level includes the lexical representation of forms and the lower
level — the surface representation, e.g.

Lexical Level: Ipfv+qdotobdomogds +V+DintIntr+Act+Pres+<NomSubj>+<DatOb
jRec>+Subj3Sg+ObjRec3

Surface Level: ¢g30M0b3ntogds

Information related to the morphotactics of stems and affixes is stored in lexc format,
while their changes are carried out by a series of replace rules implemented as regular
expressions in xfst format. Both formats are connected between each other and generate a
single transducer consisting of the above-mentioned two levels.

All lexicon entries include sub-lexicons consisting of multichar symbols, list of flag
diacritics, list of triggers and continuation classes, e.g.

Multichar Symbols

+Verb +Aux +Intr +Trans +Act +AutAct +IndAct +Pass +RelStat +AbsStat +Din
+RelDin Pfv+ Ipfv+ +Subj1Sg +Subj2Sg +Subj3Sg +Subj1PI +Subj2Pl +Subj3PI1
+SubjBen1Sg +SubjBen2Sg ....

! Subject agreement

@U.SUBJSG.1@ @U.SUBJSG.2@ @U.SUBJSG.3@ @R.SUBJSG.1@
@R.SUBJSG.2@ @R.SUBJSG.3@ @U.SUBJPL.1@ @U.SUBJPL.2@ @U.SUBJPL.3@
@R.SUBJPL.1@ @R.SUBJPL.2@ @R.SUBJPL.3@ ...
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! Preverbs

@P.PREV.MI@ @P.PREV.A@ @P.PREV.DA@ @P.PREV.CA@ @P.PREV.SE@
@P.PREV.GA@ @P.PREV.GADA@ @P.PREV.TSA@ @P.PREV.MO@ @P.PREV.
AMO@ @P.PREV.CAMO@ ...

! Screeves

@U.PRES.0@ @R.PRES.0@ @U.PRES.A@ @R.PRES.A@ @U.PRES.1@
@R.PRES.I@ @U.PRES.U@ @R.PRES.U@ @U.FUT.0@ @R.FUT.0@ @U.FUT.A@
@R.FUT.A@ @U.FUT.I@ @R.FUT.I@ ...

! Causation

@U.CAUS.0@ @U.CAUS.IN@ @U.CAUS.EVIN@ @R.CAUS.0@ @R.CAUS.
IN@ @R.CAUS.EVIN@ @D.CAUS.0@ @D.CAUS.IN@ @D.CAUS.EVIN@

! Thematic Suffixes

@U.TS.0@ @U.TS.EB@ @U.TS.AV@ @U.TS.IV@ @U.TS.UV@ @R.TS.0@
@R.TS.EB@ @R.TS.AV@ @R.TS.IV@ @R.TS.UV@ @D.TS.0@ @D.TS.EB@
@D.TS.AV@ @D.TS.IV@ @D.TS.UV@

! Valency

@U.VAL.Il@ @R.VAL.Il@ @D.VAL.Il@ @U.VAL.Ill@ @R.VAL.Ill@ @D.VAL.
M@

Almp "PresSbj “Fut “FutSbj “"FutCond ~Aor “AorSbj *Aorlmp "Perf “PluPerf
~PerfSbj...

LEXICON Root

620 ; ...

Taking into account that Modern Georgian language and, especially, its verbal forms are
characterized by long-distance dependencies, to avoid overgeneration and overrecognition
the best choise is to use flag diacritics. Flag diacritics are standard multicharacter symbols
reflecting feature-based constraints, which do not appear in output strings. The quantity of
flags is equal to 167. At the same time, changes in verbal stames are generated by means
of additional triggers i.e. concatenating tags, which specify the change required. Replace
rules encoded as regular expressions are compiled into a finite state transducer using xfst.
Separate fst-s reflecting groups of verbs are composed together into one fst.

The verbal module consists of 66 standard paradigms and a block of irregular verbs (so
called suppletive verbs, e.g. ymabs ‘q’opna’ (to be), 43bs ‘kmna’ (to do) etc.; verbs with
root alternation according to number, e.g. gogds ‘gdeba’ - y&s ‘q’ra’ (to throw), gomds
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‘jdoma’ - bbemds ‘skhdoma’ (to sit) etc.; verbs with root alternation according to animacy
(80/8m@sbs ‘mi/mot’ana’ - do/dmygsbs ‘mi/moq’vana’ (to take), Jmbgds ‘koneba’ - gmemos
‘q’ola’ (to have) etc.) as described by D. Melikishvili. The minimum quantity of forms
generated per root is equal to 54, the maximum — to 1076. At the same time, there are
differently encoded Objet and Subject based paradigms.

The verbal paradigm is compiled from lexc — for lexicon data and their dependencies
and xfst — for alternation rules. The analyzer use Unicode, especially, utf8, which allows us

to provide testing and errata analysis of Georgian texts.

4. Errata and Testing

During the compilation of system, tersing and errata analysis are based on the following:

a) Rule integrity: the lexc tools offer the lookup and lookdown commands, while xfst
tools — apply up and apply down as described in K. Beesley (2003). At the same time, the
system get big and the finite-state calculus has an option of regression test used within a
version-control system. Such kind of systems allow us to restore the previous versions of
files. So, we have used a) regression testing comparing two versions to find lost surface
words and, b) regression testing comparing two versions to find added words. The system
was run and fixed periodically;

b) Well-formedness of surface representation of paradigms: the tags appear in
accordance with the order defined preliminary to provide their possible integration into the
other systems;

c¢) Language coverage testing: the language coverage of the lexicon in terms of
frequency always depends on “zipfian” distributions (Zipf, 1932). Such kind of distributions
mean that in all languages of the world, a small quantity of words has a high frequency, an
average quantity — an intermedicate frequency and a large quantity of words — a very low
frequency, which varies from 1 to 2. The resource used to evaluate language coverage is
the Corpus of Modern Georgian Language available at corpora.iliauni.edu.ge. In accordance

with predictions, the results are as follows:

Most frequently used words | Word recognized by tranducer | Coverage, %
100 100 100%
1000 968 96,8%
5000 4691 93,82%
10000 9217 92,17%
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The quantity of verbs per 1000 words is equal to 530, including, 521 recognized by
transducer, and 9 not recognized by transducer. It means that the recognitation rate for verbs
is equal to 98,31%.

At the same time, analyzing the forms recognized by the transducer, we have to mention
some kind of grammatical dismatch, especially,

a) overlapping between different paradigms within the first diathesis, especially
between classes No 19 and No 26, e.g.

Lexical Level: Ipfv+;339603-b+V+IDt+#19+Din+Trans+Act+Pres+<NomSubj>+<Dat
Obj>+Subj3Sg+0Obj3

Surface Level: 3396530

Lexical Level: Ipfv+339603-b+V+IDt+#26+Dint+Trans+Act+Pres+<NomSubj>+<Dat
Obj>+Subj3Sg+0bj3

Surface Level: 3396530

These classes generally differ in structures; the Class No 19 has the model consisting
of @-R-@, while the Class No 26 — of @-R-av. Both classes can be used with suffix —av, but
the class No 19 provides parallel forms without it. These parallel forms, generally, cause the
above-mentioned problem.

b) overlapping between different diathesis, especially, between classes No 45, No 47
belonging to the second diathesis and No 52 belonging to the third one, e.g.

Lexical Level: Pfvt+gfmaqé-o+V+HIDt+#45+Din+Trans+Act+AorSbj+<NomSubj>+<D
atObjRec>+Subj3Sg +ObjRec3

Surface Level: dggmam

Lexical Level: Pfv+gmgaqd-o+V+HIDt+#47+Din+Intr+Pass/Act+Aor+<NomSubj>+<D
atObjRec>+Subj3Sg +ObjRec3

Surface Level: dggtam

Lexical Level: Pfv+omgo-o+V+IIDt+#52+AbsStat+Intr+Inact+AorSbj+<NomSubj>+<
DatObjRec> +Subj2Sg+Obj3

Surface Level: dgg@am

These classes generally differ in structures; classes belonging to the second diathesis
in some cases share similar models consisting of prev./e-R-eb for paradigm No 45 and of
prev./e-R[@D]-eb — for paradigm No 47, while the class No 52 possessing structure @/a/u-R
differs from them. However, in spite of that, they generate similar forms for Aorist and

Aorist Subjunctive screeves.
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5. Conclusions

In this paper, 1 describe bi-directional finite state transducer for verbal paradigm
developed within the framework of D. Melikishvili theory of Diathesis. The use of finite
state technology and its application to new theories is important both from theoretical and
practical points of view. Modern Georgian language belonging to agglutinating types of
languages shares some structures with flexible ones. Thus, the transducer, generally, follows
the concatenative principles of affixation.

The results obtained during the last years can be considered as sufficient for its further
development within syntactic chunking of Modern Georgian. And, in spite of the fact that
stems are mainly added to lexicons manually, the resource can be used for spelling checking,

language parsing and generation applications, tagging and lemmatization etc.
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