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MN3MEPBAHE HA MEXXIYE3UKOBA CEMAHTUYHA BJIU30CT
YPE3 ThPCEHE B GOOGLE

Ceeriiun UBanoB Hakos, Co¢uiicku ynusepcurer ,,Cs. Knimment Oxpujacku”
email: nakov @ fmi.uni-sofia.bg

Pe3iome: B mnHactosimara cratus € OmNMCAaH aJIrOpuThbM 3a AaBTOMAaTHYHO HM3MEpPBaHE Ha
ceMaHTH4YHA OJM30CT MEXIy [BOMKM IyMU Ha pa3iIuyHU e3ulu (OBIrapcku U pPycKu).
AJIFOpI/IT'bM’bT H3BJIMYa JIOKAJIHUTC KOHTCKCTU HA AAACHUTC AYMH 4YpC€3 CCpUs CIIPABKH B
Thpceulata mammHa (Google u ompenenst OIU30CTTa MEXAY TyMHUTE 4Ype3 CpaBHEHHE Ha
KOHTEKCTHTE HUM. 3a MPEBEXKJaHE Ha KOHTEKCTUTE OT €JUH €3UK KbM JIpyT Cc€ H3I0JI3Ba
peunuk. M3mepena e kopenmauusa ot 71% wmexnay nomydeHute pesyatatd U 30-te ABOWMKH
aymu Ha Mutep u Hapis, KOsTO € 110-BUCOKA CIIPSIMO U3BECTHUTE 10 MOMEHTA AJITOPUTMH.

KmouoBu nymu: CemaHTH4yHa OJM30CT, M3MEpPBaHE Ha CEMaHTHYHA OJIM30CT, JOKAICH
KOHTEKCT, M3M0JI3BaHe Ha yel kaTo kopmyc, Google.

1. AaropursbM 3a U3BJIMYAHE HA CEMAaHTUYHA 0JIM30CT Ype3 ThbpceHe B Google

AJTOpUTHMBT U3MBJIHSIBA 3asBKM B Thpcemara mamuHa Google m aHanu3upa BbpHATUTE
OTpsA3bLU OT TekcToBe. OT TIX M3BIMYA T. HAp. JIOKANeH KOHMeKcm Ha BCSAKA aHAIU3MpaHa
nyma (DIyMUTE B HEMOCPEACTBEHA ONM30CT A0 Hesl), Thil KaTo TOM ChIbpKa AyMH, KOUTO ca
CeMaHTUYHO cBBbp3aHu ¢ Hesa [Hearst, 1991]. Ilo u3BneyeHuTe JIOKAJIHU KOHTEKCTHU 32 BCSIKA
IyMa ce TOCTpOsiBa yYecmomeH 6eKmop, KOWTO ChIbpika BCUYKH TYMH OT CHOTBETHUTE
JIOKQJIHW KOHTEKCTH 3a€JHO C YEeCTOTUTE MM Ha cpeujaHe. CeMaHTHYHATa ONM30CT MEXIY
JBOMKAa JyMHU C€ ONpesesis KaTo KOCHHYC MEXKIy YECTOTHHUTE UM BEKTOPH B N-MEPHOTO
€BKJINJ0BO IIPOCTPAHCTBO U MpeacTaBisABa unciao Mexay 0 u 1. Koraro pasriexaanure 1ymu
ca Ha DPA3NIUYHU €3MIM, TEXHUTE KOHTEKCTH (KOMTO CBHIIO Ca HAa Pa3IMYHU €3UIH) Ce
CpaBHsIBaT KaTO IPEIBAPUTENIHO E€IMHUAT KOHTEKCT C€ INpEeBeXJa Ha APYTUsS €3UK upe3
peyHuK, KakTo ¢ onmucano B [Nakov u konektus, 2007a]. AITOpUTBMBT MOYXKE Jla CE TOJI3Ba 3a
M3MepBaHe Ha CEMaHTUYHA OJIM30CT HE caMO MEXIY JyMH, HO U MEXIY (Ppasu.

3a M3BJIMYAHETO HA JIOKAJHMUSA KOHTEKCT Ha JajieHa 1yMma oT MHTepHeT u3nona3BaMe 3asBKa 3a
ThbpceHe Ha nymaTta B Google, B xosTo yka3Bame na Obaar BbpHatu 100 pesynrara Ha
CHOTBETHUS €3UK (B Halus ciay4ail Obarapcku win pycku). C 10 TakuBa 3asiBKM M3BIMYaMeE
1o 1000 pesynrara (Google He mo3BosisiBa Ja U3BjIeueM HoBeue). Beeku pesynraT cbabpixka
3aryiaBue M OTPSI3bK OT TEKCT, ChbPIKaIlM ThPCeHATa JlyMa WIK HeiHa ciioBodopMa.

OT u3BIEYEHHUTE PE3yNTATH MHPBO M3BIMYAME BCHUKH MOCIEI0BATEIHOCTH OT nymu. CienBa
mpeMaxBaHC Ha BCHUYKH q)YHKIII/IOHaJ'IHI/I AyMHU (npezmom, MECTOMMCHU, CBIHO3U, YaCTUIIH,
MEXIyMETHs M HIKOU Hapeuusi), KaKTo M AyMU C Mo-Majko oT 3 6yksu. Cien ToBa mpeMUHa-
BaMC€ NPEC3 HU3BJICUCHUTC IMOCJICIOBATCIIHOCTH OT AYMU U THPCHUM AaJICHATA JAyMa WA HEeWHa
cimoBoopMa W B3MMame 3 IyMH TIpend W ciel Hes (YUCIoTo 3 HapudyaMme pasMmep Ha
KOHTEKCTa). Te3n AyMH CYMTaMe 3a 4acT OT JIOKaTHHUS ye0 KOHTEeKCT. Bcuuku u3BiIeueHU
TyMHU 3aMEHsIME C TsAXHaTa OCHOBHa ciioBodopMa (mpuiiarame JeMaTH3aIus) KaTo 3a IeTa
noJji3BamMe OoraTH PEYHUIIM Ha JIEMUTE B OBITapcKus U pyckus e3uk. Hakpas momydyaBame
ceMaHTHYHaTa OJIM30CT MCKOY HBOﬁKa AYMHU KaTO MPECMETHEM KOCHUHYC MCKAY YCCTOTHUTC
UM BEKTOPH B N-MEPHOTO €BKJIMI0BO MpocTpaHcTBo. [lomyyasa ce uncno mexay 0 u 1, koero
IMOKa3Ba JOKOJIKO JABC JyMH CHU IIPpUJINYAT CEMAHTHYHO.

3a u3MepBaHe Ha CEMAHTUYHA OJIN30CT MEXy IyMH Ha Pa3IMYHU €3ULU U3I0J3BaMe OTHOBO
KOHTEKCTHUTE, u3BieueHu oT Google, HO eIUHUAT OT TAX MpeBeXIamMe Ha JAPYTus €3uK 4pe3
PEYHMK OT JBOMKH JlyMH, KOUTO ca MpeBOJ €1Ha Ha apyra. Korato 3a eaHa gyma oT eluHUs
€3UK MMa HSAKOJIKO CbOTBETHHU MPEBOJHU MU OT APYTHUS €3HK, BCAKA OT TAX C€ B3UMa IOJ]



BHHMMAHHUEC C CAHAKBa TCXKCCT. I[}/'MI/ITC OT ABaTa €3MKa, 3a KOUTO HAMA CbOTBCTHO 3HAYCHUC B
PEYHUKA, HC C€ B3UMAT 10 BHUMAHHUC.

1.1. TF.IDF npeterasine

[Ipu wm3Bnmuane Ha mHpopmarmsa (information retrieval) decro mbTH ce mpuiara T. Hap.
TF.IDF mperernsiHe Ha 4YeCTOTUTE Ha OTICIHUTE OyMH, KOETO O3HadaBa, Y€ IMO-4ECTO
CpEIIaHUTE JyMH Y4acTBaT C MO-TOJIsIMA TeXecT. Ta3u TeXHUKA € OIMUcaHa MOAPOOHO B
[Sparck-Jones, 1972]. MosxeM Aa s IPHJIOKUM KaTO MPEAH MPECMsATaHE Ha KOCHHYCa MEXKTY
BEKTOpPUTE Ha JAJCHU JIBE JYMU 3aMECTBaME UeCcTOTaTa Ha BCsAKa JymMa OT YECTOTHUSI BEKTOP
¢ m3uncienara 3a Hes TF.IDF croiiHocT.

1.2. CemanTH4HA 0JIM30CT, H3MEpPEHA Ype3 00paTeH KOHTEKCT

[Tpu u3BNIMYaHEe HA JOKAJIECH KOHTEKCT 3a JajieHa Jyma OT ye0 YecTO MbTH B HEro IMOomajatr
JIyMH, KOUTO HE Ca CEMaHTHYHO CBbp3aHH ¢ Hes. [IpeMaxBaHeTO Ha TakuWBa IyMH OT
JIOKaJHUS yeO KOHTEKCT CJIe/iBa Ja JOBeJIe /0 ITOBHIIaBaHE Ha TOYHOCTTA IPU OLICHSBAHE Ha
CeMaHTHYHAaTa OJIN30CT, 3aI[0TO B KOHTEKCTA IIe MONa aT caMo IyMH, KOUTO HAUCTUHA UMAT
CeMaHTHYHA BpB3Ka ¢ ThpceHaTa gyma [Nakov u xonextus, 2007b].

W3non3Banero Ha obpameHn Kowmekcm C€ OCHOBaBa Ha HJESTa, Y€ ako JBE JIyMHU ca
CEMaHTUYHO CBBp3aHH, TO IbpBaTa TPSOBA Ja C€ Cpella YeCTO B KOHTEKCTa Ha BTOpaTa H
CBIIEBPEMEHHO BTOpaTa TpsiOBa J1a ce Cpellla YeCTO B KOHTEKCTa Ha mbpBara. Taka yectorara
Ha Jaj7ieHa AyMa A B KOHTEKCTa Ha Apyra ayma B Moke 1a ce mpecMeTHa J1Ba IbTH: €AUH BT
Kato Oposi cpemianusi Ha A B KOHTEKCTa Ha B u BTOpHm mbT — Kato Opos cpemanus Ha B B
KoHTeKcTa Ha A. Hakpast Moxe J1a ce B3eMe Mo-MaJikaTa OT JBET€ CTOMHOCTH.

[Tpu u3uKcasIBAaHETO HA BEKTOpa HAa B3aUMHUTE CpEIIaHUs uype3 00paTeH KOHTEKCT € 100pe 1a
Ce UTHOpUpAT TIyMH, KOUTO Ce€ CpelaT MpeKaJeHo MaIKo Ha Opoiil mbTH (IPUMEPHO MO-MAaJIKO
ot 10), 3amoTo TOoBa MOXXe Aa ¢ ciayudaiiHo. C mpomsHa Ha TO3W MapaMeTwvp (npae Ha
yecmomama) MOKE Jja C€ BIIUSIE BbPXY TOUHOCTTA Ha PE3yJITaTUTE.

1.3. CemanTH4HA 0JIM30CT Ype3 000raTsiBaHe HA KOHTEKCTAa

Obocamasane Ha KoOHmekcma O3HayaBa Jla J100aBUM KbM KOHTEKCTa Ha JaJieHa JyMa
KOHTEKCTUTE Ha BCUUKH Y4eCTO cpelianu B Hero aymu [Hagiwara u konextus, 2007]. 1o To3u
Ha4YMH KOHTEKCTBT Ha JyMara ce pa3LIMpsiBa C OUIE AyMHU, KOUTO OPUTMHAIHO HE IPUCHCTBAT
B HET0, HO Ca CBBP3aHU CMUCIIOBO C Ta3u JyMma. OdakBaHuUATA ca TOBA J1a OA0OpU TOYHOCTTA
Ha aJropuThMa 3a U3MEpBaHe HAa CEMaHTHYHATa OJIM30CT MEXIY ABOMKA JyMH.

[Tpu oGorarsiBaHe Ha KOHTEKCTa, € J00pe Ja ce UTHOPUPAT JTyMH, KOUTO CE CPEHIaT B HEro
IpeKaJieH0 Majko Ha Opoil mbTH (mpuMepHO mo-masko oT 10), 3amoTo ToBa MOXe Aa €
ciydaitHo. C mpoMsiHa Ha TO3M HapaMmeTwp (npae Ha yecmomama) MOXKe J1a ce BIHsAE BbPXY
TOYHOCTTa Ha pe3yJTaTUTe, KaTro Ce 3aJajge pa3yMHa TIpaHUIla Ha MHUHUMAIHUS Opoi
CpellaHus, IPH KOWTO ce N3BBPIIBA 00OTraTsIBaHE Ha KOHTEKCTA.

2. ExciepuMeHTH M pe3yJITaTH

EKCHepI/IMeHTI/ITe, KOWTO HaIlpaBUXMEC, UMAT 3a LEJI Ja OLUCHAT MPCAIIOKCHUTEC aJITOPUTMHU 3a
ABTOMATHYHO H3BJIMYaHC HAa MCKAYC3MKOBA CCMAaHTHYHA OJHM30CT OT ye6 qpe3 CpaBHCHUC HaA
IMOJIYYCHHUTEC OT TAX PE3YJITAaTU C OLICHKU, TaJACHHU OT YOBCK.

2.1. TecToBH JaHHH

Karo tectoBu manHu usnons3Bame cnucbka oT 30 IBOMKU IymMH, IpejiokKeHH oT Muiep u
Yapmz [Miller & Charles, 1991]. Te mnpencraBnsiBaT BHUMATEIHO NOAOpPAaHU IBOMKHU
CHINECTBUTEIIHA UMEHA, 32 BCSAKA OT KOWTO € HAlpaBeHa OllEHKa HAa CEMaHTHYHATa OJM30CT OT
51 gyum B ckana ot 0 mo 4, cien KoeTo oueHkara e ycpenHeHa. [locoduenute or Munep u



Yapnz 30 1BoikM TymMH npeBeoXMe CbOTBETHO Ha OBJIrapcku M pycku e3uk. [lpu npeBona He
HaBCSAKBJE YCMIXME Ja HaMEpUM TOYHO CHOTBETCTBHE MEXIY AaHIVIMMCKH, OBIrapcku u
PYCKH €3MK M Ha MHOTO MecTa ce M3ryOuxa HIOaHCHUTE Ha OPUIMHAJIHUTE TyMH, KOETo Ou
MOIJIO Jia HallpaBu HETOYHA JajeHara oT Muiep u Yapas yoBellka OlleHKa, HO HUE IIpueMame
TO3M PHUCK U 3HaeM, 4e He MoxkeM Jaa oyakBame 100% TOYHOCT Ha pe3yaTaTuTe.

2.2. U3noa3Banu pecypcu
3a uenuTe Ha EKCIEPUMEHTUTE M TMPHU peaju3upaHeTO Ha alropuThma 3a HM3BIMYAHE Ha
CEeMaHTU4YHA OJM30CT OT yeb 0s1Xa U3MOI3BAHH CIETHUTE PECYPCH:

e I'pamMaTHyeH peyHMK Ha Objarapckusi M pyckus e3uk [Paskaleva, 2007]. B
OBArapcKus CHM BapUaHT PEYHUKBT Chabpxa 963 339 cinoBodopmu u 73 113 nemu. B
PYCKHS CH BapuaHT PeUHUKBT chabpka 1 390 613 cimoBodopmu u 66 101 nemu.

e CnuchbK ¢ (PyHKUMOHAJIHUTE IYMHU B OBbJITapcKusi M pyckus e3uk (598 Obarapcku u
507 pycku TyMH: Opeayio3u, MECTOUMEHHUS, ChbIO3H, YACTHIIH, MEKAYMETHS U HAPEUUs).

e Kparbk 0bJArapo-pyckm pe4yHMK, CbIbpka 4 562 ABOWKHM JyMHU, KOUTO ca MPEBOJ
enHa Ha apyra. CbcTaBeH OT OHJIAH OBarapo-pycku peuruk [BgRu.net, 2007].

o [TloapoOeH OBJATapo-pycKH PpeYHHK, ChIAbPKA 59 582 nBoiiku nymMu U Ppas3u, KOUTO ca
npeBoJ eaHa Ha Apyra. CbCTaBeH OT JBa TOJEMH OBIrapo-pycKd U PyCKO-OBITapCKu
peunuka [Yykanos, 1986] u [bepumaiin, 1986].

2.3. Onucanue Ha eKCIIEPUMEHTHTE

Bwpxy amantupanure ot Musep u Yapn3 30 aBoiiku nymu U (pasu ca IpOBEIEHH Cepus
eKCIIEpUMEHTH 3a OLIEHSABAaHE Ha CEMaHTUYHATa UM OJIM30CT Ype3 U3IIbIHEHUE Ha ONMHUCAHUTE
QITOPUTMU TIPU PA3IMYHU TEXHU MapaMeTpu (C pa3inyHa ToJIeMUHA Ha PeYHHULIUTE, ¢ U 0e3
npwiarane Ha TF.IDF, ¢ u 6e3 n3non3Bane Ha oOpaTeH KOHTEKCT, C U 0e3 oborarsBaHe Ha
KOHTEKCTA U MPY pa3InYHU CTOMHOCTH Ha MUHUMAJIHATa YECTOTAa HA CPELLIAHE HAa TyMUTE):

e RAND - ciyyaitna 61m30cT, 3a7a/ieHa 32 BCUYKU JABOWKH TyMH.

e SIM — OCHOBHUSAT QJIFOPUTHM 3a U3BJIMYAHE HA CEMAaHTUYHA OJIM30CT OT yeO.

e SIM-BIG — ocHoBHUAT anropuThM SIM ¢ moapoOHUs OBITapo-pyCcKH PEUHHUK.

e SIM+TFIDF — mogudukanus Ha SIM anropursma c usnonssane Ha TF.IDF.

e SIM-BIGH+TFIDF — momudukanus Ha SIM anroputbma ¢ uznonsBane Ha TF.IDF
MPETerIsIHE U U3I0JI3BaHe Ha MOAPOOHUS OBIATapO-PYCKH PEUHUK.

e REV-0, REV-10, REV-20, REV-30, REV-40, REV-50 — monuduxamus Ha SIM
aJIropUTHhMa C U3MoJI3BaHe Ha oOpaTeH KoHTekcT ¢ nparose 0, 10, 20, 30, 40 u 50.

e REV-BIG-0, REV-BIG-10, REV-BIG-20, REV-BIG-30, REV-BIG-40, REV-BIG-
50 — mogudukanus vHa REV anropurbsma ¢ noapoOHust Obiarapo-pycku peyHHK.

e IND-10, IND-20, IND-30, IND-40, IND-50 — monuduxanust Ha SIM anroputrbma c
M3MOJ3BaHe Ha o0orateH KOHTeKCT ¢ mparose 10, 20, 30, 40 u 50.

e IND-BIG-10, IND-BIG-20, IND-BIG-30, IND-BIG-40, IND-BIG-50 — monuduka-
s Ha IND anroputbma ¢ u3nosizBane Ha MOAPOOHUS OBITAPO-PYCKH PEUHUK.

2.4. Pesyarartu

[TonmyuenuTe pe3ynTaT OT HATUTE AITOPUTMH 332 AaBTOMATUYHOTO M3MEPBaHE HA CEMAaHTUYHA
OJIM30CT ca CpaBHEHU C YOBEIIKAaTa OIEHKA Ype3 U3UHUCICHUE Ha KoeduyueHma Ha Koperayus
Ha Ilupcvn (CTaHIapTHA CTaTHCTHYECKa MspKa 3a M3MEpBAaHE Ha JIMHEHa B3aMMOBpbB3Ka
MeX/1y JBe MPOMEHIUBHU BenuunHu). [lonydenu ca cieqHute pe3yaraTi:



AJITOPUTHBM Hpar 0 | Ipar 10 | Ipar 20 | Ipar 30 | IIpar 40 | IIpar S0
RAND 0,0000 - - - - -
SIM 0,7043 - - - - -
SIM+TFIDF 0,7010 - - - - -
SIM-BIG 0,6210 - - - - -
SIM-BIG+TFIDF | 0,6191 - - - - -
REV 0,5933 | 0,5732 0,5623 0,5625 0,5623 0,5492
REV-BIG 0,5961 0,5964 0,5956 0,5957 0,5953 0,5920
IND - 0,5078 0,6027 0,6850 0,6485 0,6445
IND-BIG - 0,5046 0,6057 0,7149 0,6296 0,6412

2.5. AHa/1u3 Ha pe3yJTaTuTe

Ot Tabnauuara e BUIHO, Y€ ceMaHTUYHATa OJM30CT, OLIEHEHa aBTOMATUYHO C NPEJIOKEHUTE
QIrOPUTMH, MMa KOpesalus CbC CbOTBETHUTE 4OBEIIKH oueHku oT 50% nmo 71%. Tasmu
KOpeJlalus € MHOTO 10-BUcOKa 0T 0%, KOATO ce IoJlydasa IpH ciydaiiHata oueHka RAND.

MaKap U pE3yJTaTUTC OT OCHOBHUSA aJITOPUTHM SIM Ja ca 10CTa ,Z[O6pI/I, BHOKJaM€, Y€ BCUYKU
OIIMTH 3a HETrOBOTO HOI[06peHI/IC HC Ca MHOI0 YCICHIHH. Or pE3YITAaTUTEC MOXKEM Jia
HarpaBUM CJICAHUTC 3aKIIFOUCHUA:

e lznonseanero Ha TF.IDF npererinsHe Bivsie HETaTUBHO.

e l3non3BaHeTo Ha oOpaTeH KOHTEKCT He pabotu n0o6pe u REV amropurbma pabotu
MO-JIOIIO OT OCHOBHUS SIM anropuThbm Mnpu BCAKAKBU IPAaroBe Ha YECTOTATA.

e Oo06orarsBaHeto Ha KoHTekcta (IND anroputbma) paboTu Manko mo-100pe OT
ocHOoBHUs SIM anroputreM camo Ipy BHUMATEIHO MOI0PaH Mpar Ha 4ecToTaTa.

e M3mon3BaHeTo Ha MOAPOOHMS BMECTO KPATKUsL PEYHHK ITOMara caMo B HSKOH CIy4au.
OCHOBHHUTE MPUYMHU 32 HETOUHOCT Ha Pe3yJITaTUTE Ca HAKOJKO:
e 3ary0a Ha HIOaHCH TIpH npeBoja Ha 30-Te nymu Ha Munep u Yapas.

e I3non3BaHeTo Ha yeO KaTo KOPIYyC OrpaHWYaBa M3BIUYAHETO HA JIOKAJEH KOHTEKCT
n3Mmexay camo 1000 cratum, a Te HE ca MPEeACTABUTEIIHA U3BaJKa HA BCUYKHU CTaTHH.

e I3non3BaHeTo HA MyMH, a HE Ppas3u, MPU U3BIMYAHE HA KOHTEKCTHTE U CJIE]] TOBA MPU
MpeBOa BHACS MHOTO IIyM. TOBa € OCHOBEH HEJIOCTATHK HA OMUCAHUTE AJITOPUTMH.

e HenbiHoTa Ha IPEeBOAHWUTE pedyHUIM. JlyMuTe OT 1aBara €3uKa, 3a KOUTO HsAMaA
CbhOTBETHO 3HaUEHHUE B PEUHHMKA, HE C€ B3UMAT 0]l BHUMaHUE (UTHOPUPAT CE).

3. JIlpyru pa3pa0doTKu 1o TeMaTa i CPpaBHEHHE € THAX

[ToBeueTo M3BECTHU METO/M 32 AaBTOMATUYHO OLICHSBAaHE Ha CEMaHTHYHA OJM30CT ce Oazupar
Ha JIMHTBUCTUYHATA XUMoTe3a 3a pasnpenenenuero (distributional hypothesis) [Harris, 1954],
KOSITO TBBP/U, Y€ CEMAaHTUYHO OJHM3KHUTE JyMHU C€ cpemar B OMu3ku KOHTeKCTH. Ha Hes e
OCHOBAH W HAIIUIT MOJIXO/.

[Weeds, 2003] cpaBHsiBa 6 airopuThMa 3a U3BIMYaHE HA CEMaHTUYHA OJM30CT, Oa3upaHu Ha
XHUIOTEe3aTa 3a pa3npeesieHneTo (M HeU3MoI3Balll TOMbIHUTEIHN PECypCH), U YCTAaHOBSBA,
ye Hai-7100pusAT OT TAX MocThra koeuuueHT Ha kopenanus Ha [IlupcwbH o 62%. Hammust
Hai-100Bp pesyatat oT 71% e mo-100bp ot onucanute ot Weeds aaropurMmu, Kato Ipu ToBa
ce OTHACs 3a MO-CJIO)KHATA 3aj]a4a 3a M3MEPBaHE MEK/Tye3UKOBa CEeMaHTHUYHA OJTU30CT.

[Budanitsky & Hirst, 2006] cpaBHSIBaT 5 pa3InIHH aITOPUTHMA 32 OIICHSIBAHE Ha CEMaHTUYHA
omusoct, 6azupanu Ha WordNet. Haif-moOpust oT Tax moctura kopenamus Ha [lupcbH OoT
85% 3a 30-te nBoiiku nymu Ha Muiep u Yapis, koeTto € mo-go0bsp pe3yaTaT B CpaBHEHHE C
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