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AnHOoTanusa

C MOMeHTa IMOSIBJIEHUS] CTATHYECKUX BEKTOPHBIX IPE/ICTABJIEHUN CJIOB OBLIO M3BECTHO,
YTO B HUX paboTaer 3ajjaua aHAJIOTUH. B Hel yTBep:KJaercsi, YTO MOKHO HAWTHU TaKOU
BEKTOpP, KOTOPBIM mIepeHOCHs Obl OHO CJIOBO B JIpyroe, 3aMeHss HPU 3TOM HEKOTOPbIU
npusHak. Takke ObLJIO U3BECTHO, UTO 33/1a4a aHAJIOTHIN HE BCErJa pelraeTcs KauecTBeHHO, B
CBA3M C YeM BO3HUKJIA 33/jadya MCCJEeIOBAHUA CBOMCTB BEKTOPHBIX CEMaHTUYECKUX
IpocTpaHCTB. B /aHHOU paboTe MBI BBOAUM METO]T BU3yaJbHOU WUHTEpIpEeTAaU TaKOIo
npoctpaHcTBa. OCHOBOUM MeTO/a fABJIAETCS UCIOJIb30BAHNE TEMAaTUUECKUX KOJIJIEKIINU CJIOB,
pasjieJieHre BEKTOPHOTO IPOCTPAHCTBA IIpU MOMommu MeToxa LSA u Busyaausanus
Pe3yJIbTaTOB C MCIOJIb30BAHMEM TEIUIOBBIX KapT. B Xo/ie 5KCIIEPUMEHTOB MbI OOHAPYKIIIH,
YTO BEKTOPHBIE IIPOCTPAHCTBA MOTYT OBITh HHTEPIIPETUPOBAHbBI HE TOJIBKO HA JIOKAJIBHOM, HO
1 Ha 171002JIbHOM YpOBHe. PasjiesieHre MpocTpaHcTBa Ha YacTH IIPU 5TOM 3aBUCUT OT Habopa
TEKCTOB, Ha KOTOPOM IIPOBOJUJIOCH CO3JjJaHME 3TOT0 IIpocTpaHcTBa. MeTon okasaics
NIpUTOZIeH /Il BbIJIeJIEeHUS HEeCKOJIbKUX BEpPXHUX YPOBHEH, Tak KakK IIPU yBeJIUYEHUU
IUIyOMHBI aHAIN3a KOJIUUECTBO CJIOB B TPYIIIIE COKPAI[AETCSA SKCIOHEHIINAIBHO.

KiaioueBpie cioBa: CraThueckoe  BeKTODHOE  IIPOCTPAHCTBO,  BU3yabHasd
uHTepnperanus, LSA.

1. BBegenue

Kak 310 OBUIO mOKa3zaHO B pabore [1], ceMaHTUYECKHE BEKTOPHbBIE ITPOCTPAHCTBA
00/1a71aI0T BO3MOXKHOCTBIO peIleHus 3ajauyu  aHajgoruu. PopmMasbHO, 3a7ady IMOUCKA
AHAJIOTUM B BEKTOPHOM IIPOCTPAHCTBE, TIJ€e KayKJAOMYy CJIOBYy COOTBETCTBYET TOYKa B
MHOTOMEDPHOM ITPOCTPAHCTBE, MOKHO IOCTaBUTh CeAyIIuUM oOpazoM. IlycTh va ¥ Va4 —
BEKTOPHI, COOTBETCTBYIOIIIHE CJIOBAM a' 1 a. B aTom cirydae, pa3HHIIA MeXK/Ty BEKTOPAMH Uq' -
Uq OyZeT TMOKa3bhIBaTh CEMAHTHUYECKOE OTHOIIEHHE MeXKJIy HHUMH. Torja Jyid M3BECTHOTO
c0Ba b MOKHO HAWTH CJIOBO Y, TAKOE, YTO MEXK/AY HUMU OyJeT UMEThCS TaKas K€ aHAJIOTHs
(ecs1u CJIOBO Y CYIIECTBYET): Yy = V), + Uy, — Vg

Kaxk mokaszanu uccienoBanus [2] u [3], mogo0HbIe aHAIOTHH MOTYT OBITH HaW/IEHbI HE JIJIA
BCEX CJIOB. DTO CBS3aHO, HAIIPUMEP, C TeM, YTO CJOBa 00J1aJIal0T HECKOJIbKO pPa3sHbIMU
3HAQUeHUSAMHU. Tak, B NIpPUMepe «KOPOJIb-MY:KUHHA+KEHIIMHA=KOPOJIeBa», KOPOJIEBA He
BCerjia sBJISIETCS TOJTHOBJIACTHBIM MOHApPXOM, OIPEIEISIONINM BHEIIHIOI0 U BHYTPEHHIOKO
MIOJIUTHKY, @ MOKET OBITh JIMIIB CYIIPYTrOi KOPOJIs ¢ MHOM 30HOUM oTBeTcTBeHHOCTH. C JIpyroi
CTOPOHBI, TaKHe pabOThI KaK [4] MOKa3bIBAIOT, YTO 3a/1aUa aHAJIOTHH MOXKET OBITh pellleHa C
JIOBOJIBHO BBICOKOH TOYHOCTBIO.

3ajauy aHAJIOTUH MOXKHO I1epedOopMyJIMpOBaTh cjaeAyomuM obpa3om. IlycTh maHO
CTaTUYeCKOe BEKTOPHOE IIPOCTPAHCTBO, B KOTOPOM OIIpPefieJieH HEKOTOPBIA BEKTOP M,
COeIMHAIONMNY JIBe oOsiacTu mpoctpaHcTBa. Ilycth maHbl coBa a', a, b' u b, anaa KoTophIx
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CIIpaBe/ITMBAa HEKOTOpas oOmiass aHajaorus (HampuMmep, pasHble Ha3BaHHUA I OJTHOU
JIOJDKHOCTHA, 3aHMMaeMOM MYKYMHOW WM JKEHIIWHOW, WJIM OTHOIIEHHE MEXIY
roCyIapCTBOM M €ro crosurei). Torma Jj1si COOTBETCTBYIOIINX BEKTOPOB CJIOB COOJIIOZAaeTCs
cJIeTyIolee COOTHOIIIEHHE:

Vg — Vg RV, — Uy =& M. (1)

Ecnu vg 1 vp' ABJIAIOTCA COCENSIMHU, TO €CTh MPUHAJIEXKAT OJHOW HeOOJIBIION 00J1acTh
MIPOCTPAHCTBA, TO U3 COOTHOIIEHUS (1) CIEAYET, UTO Uq U Up TAKIKE SBJIAIOTCA cocefsamu. K3
9TOTrO, B CBOIO OUEpPedb CJIEAYET, YTO BEKTODP M COEAUHSET JBe O0JIACTH IPOCTPAHCTBA, K
KOTOPBIM OTHOCSTCSI JIBE€ TPYIIIIBI CJI0B, 00JIafaroIe OOIUMY MMPU3HAKAMU BHYTPH TPYIIIL.
Bosiee TOro, ci10Ba M3 PasHBIX TPYII MPOTHBOIOCTABJISIOTCA APYT JIPYTY MO HEKOTOPOMY
MpU3HAKY (/I HAIIUX IIPUMEPOB 3TO «MY:KUHMHA-KEHIIIUHA» WIH «TOCYAAaPCTBO-CTOJIUIA»).
Jlajiee BcTaer BOIIPOC O TOM, HACKOJIBKO KOMIIAKTHBIMU SIBJISIOTCA JaHHBbIE O0JIACTH, U
MIPUHAJJIEKAT JIU UM TOJIBKO T€ CJIOBAa, KOTOPBIE 00J1a]al0T 33/JaHHBIM ITPU3HAKOM.

[IpakTHuka MOKa3bIBAET, YTO HA JIOKAJILHOM YPOBHE IOA00HOE pasjiesieHne coOI/1aeTcs B
OospIIMHCTBE cTydyaeB. Tak, Ha PucyHke 1 mokasaHa 00J1acTh IIPOCTPAHCTBA, 3a0JITHEHHAS
Ha3BaHUAMH TpaB, I[IBETOB, KyCTAPHUKOB U JI€PEBbEB, IIOJIydeHHass Ha MOJIeJIN
Araneum_upos_skipgram (http://rusvectores.org/ru/models/). Hekoropoe cMmeleHue cioB
MOJKET OBITh OOBSCHEHO TE€M, UTO /IS MOJIyYeHUs PHUCYHKa KCIOJb3oBasicss MeTon UMAP,
AU WCKa)KEHHWS BO B3aHMMHOM pACIOJIOKEHUHM ToYeK. [Ipu yBeJMYeHWH Yucia
W3MEPEHUN pasjieJIeHue MeXKAYy PacTEHUSAMHU YJIy4IaeTcs, HO YXYAIIAeTCs BO3MOYKHOCTH
BU3yasn3anuu. Kak BHAHO M3 PUCYHKa, PACTEHHs PACIIOJIOKEHBI II0 TPyIIaM: CheJ0OHbIe
MIPOTHBOIIOCTABJIEHBI HECHhENOOHBIM, IIPHUIIPABbI IIPOTHBOIIOCTABJIEHBI OBOIAM U JPYTUM
CeJIbCKOX03UCTBEHHBIM pacTeHusm, JlepeBbs c ZI06BIBaeMOM ZpeBECUHOM
MIPOTHUBOIIOCTABJISIOTCS TLJI0JOHOCHBIM.

B maHHOM wWcceqOBaHUM MBI IIPOBEPSIEM THUIIOTE3Y O TOM, YTO IIO00HOE pasjesieHue
MOKeT OBITh aBTOMAaTHYeCKH OOHAPY?KEHO He TOJIBKO JIOKAJIBHO, TO €CTh JJIA MaJIbIX TPYIII
CJIOB, HO ¥ Ha BEpXHEM yPOBHE MOJEJIU, TO €CTh JJII OOJIBIIUX TPYIII CJIOB, COCTABJISIOIIIX
MOZIeJIb B IIEJIOM WIH €€ 3HAaYMMBbIX (pparMeHTOB. [[JisT IPOBEPKU BTOH THIIOTE3BI MBI
pazpaboTajii MeTOJi aBTOMATHYECKOTO PasjieJIEHHs IMPOCTPAHCTBA Ha CEMaHTHYECKH
cBsI3aHHBIE (DpPArMEHTHI U BU3YAJIH3AIlU PE3YJIBTATOB TAKOTO pas/ieJIeHus.
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PucyHok 1 — PazzieseHue c0B, 0003HAYAIONINX PACTEHUS, B CTATHYECKOM
BEKTOPHOM MPOCTPAHCTBE



2, CymiecTByOnie MeETOAbl aHaAJIN3a CEMAaHTHUYECKOTO
MMpOCTPaHCTBa

B mnocnennue ronapl i WMHTEPHpeTAllUd CEMAaHTHYECKUX CBOMCTB Mofeseld sA3bIKa
HCIIOJIB3YEeTCA MPOOUHT — TMOJIXOJT MPH KOTOPOM MOeJIb BOCIPUHUMAETCS KaK YE€pHBIN
AWK, TPU 3TOM HCCIEAyeTCsl €€ peaklusi Ha HEKOTOpble BXOJHBIE CTUMYJIBI U HUX
n3meneHue. [1omo06HBIM 00pa30M MOKET HCCIIEAOBATHCA HE TOJIBKO CEMAaHTUYECKHE, HO U
rpaMMaTUYEeCKHe CBOWMCTBA A3BIKOBOM Mozenu. IIpoOUHTOBBIE HCCIENOBAHUSA MOXKHO
CTPYKTYPHUPOBATh KaK peTH3YIOIIre TPU IOCIEeA0BATEIbHBIX dTala aHajau3a Mojenei [5]:
OMXeBUOPAJIbHBIN, IMaTHOCTHYECKUN U MHBA3UBHBIN. B cilyyae OMxXeBUOpPATIbHOTO MPOOUHTA
IpoBepsieTcs TOBeJleHHe MOJAeIN ¢ TOUKH 3peHUs U3MeHEeHUs TIpPaMMaTUYEeCKUX
XapaKTEPUCTUK, HAampuMep, Oy/ieT Jin HeHWpOCceTh, TEeHepHupymollas TeKCThl, BbIIaBATh
KOPPEKTHBIN pe3ysbTaT IMPU HU3MEHEHUH TpaMMaTHYeCKOM KaTeropuu 4Yucjaa B TEKCTe-
«3aTpaBKe». /J[MarHOCTUYECKUU MPOOUHT BBHIABJISAET 3aBUCHMOCTh MEXKAY I'PaMMaTHUecKOU
XapaKTEPUCTUKOU ¥ TIOBeJieHMeM Mozenu. [[jii 5Toro B HUX U3MepseTcs JIMHeWHas
KOppeJIAUs  MEXKAY BEKTOPHBIM  IIPE/ICTAaBJIEHHMEM TeKCTa ¢  TI'paMMaTHYeCKOU
xapakrepuctukoil. Tak, Hanpumep, Ha Pucynke 2 (B3AT u3 [6]) mokazaHa BBIYHCIIEHHAS
3aBUCHMOCTh MEXK/Ay TOUYHOCTBIO PeIIeHUs OompeAeJeHHON 3azjaum (IpuBefeHbl 110
TOPU30HTAJIU: OIIpeJieJIEHUe CXO/CTBA TEKCTOB, BBIBOJ HAa TEKCTe, 3aJaud KJIACCU(UKAIINU
CJIOB W [Ip.) U HAJIMYUEM B TEKCTaxX OIPEJIeJIEHHOM TIpaMMaTUYeCKOW XapaKTepPUCTUKU
(mpuBefeHbBl 1O BepTUKAIW: JJIMHA TMpeJIOKEeHUs, TIJIyOMHaA JepeBa 3aBHUCHUMOCTH,
KOJIMYECTBOM CyOBEKTOB M OOBEKTOB B IIPEUIOKEHHAX U Ap.). HakoHel, WHBa3WUBHBIN
MMPOOWHT MCIOJIb3yeT BHECEHUE IIIyMa B TEKCT C TeM, YTOOBI IOHATh, HACKOJIBKO OH OyZeT
«TIOHSATEH» MOJEJIA, TO €CTh HACKOJIbKO H3MEHUTCSA KAUeCcTBO aHAIM3a WJIM TeHepaluu
Tekcra. Tak, B pabore [7] ucciemyercs BiMsHHE OIMMMOOK B TEKCTEe HA TOYHOCTH PabOTHI
UTOTOBOU Mozenu (cM, Hartpumep, PrucyHok 3). [lo/1o0HbIe Hcce0BaHUs TIOMOTAIOT ITOHSATH,
HACKOJIPKO YYBCTBHUTEIbHA MOJIEJIb K OIpeZIeJIEHHBIM IIapaMeTpaM, U UCIOJIb3YET JIU OHA UX
BOOO1IIE.

[TogobHBIE MCCIeAOBAaHUA OOBIYHO TPOBOAATCA HA KOHTEKCTYaTU3UPOBAHHBIX A3BIKOBBIX
MozesisaX. OCHOBHBIM OTJIMYHEM KOHTEKCTYaJIM3UPOBAHHBIX U CTAaTUYECKUX MOJiesIer
SIBJISIETCSL yUeT KOHTEKCTa YIoTpebseHus cJIoB. B ciydae cratmueckux Mopesield BEKTOP
MpuCBavBaeTcsi COOCTBEHHO CJIOBY, 0e3 yueTa KOHTEKCTa ero ymorpebsieHusa. B aTtom cirydae
HEe YYUTHIBAeTCA CEMAaHTHUUYeCKas WIM TpamMMaTH4yeckas MHOTO3HAYHOCTh CJIOB. Jliis
KOHTEKCTYaJIU3UPOBAHHBIX MOJIEJIE BEKTOP CJIOBA MOXKET OBITh IOJIyUYE€H TOJIBKO C yUeTOM
KOHTEKCTa, TO eCThb OKDPYXKAIOI[UX ero CJIOB. B CBA3U ¢ 3TUM OJHOMY U TOMY K€ CJIOBY,
ynoTtpebsisieMoMy B KapAWHAJIbHO Pa3HBIX KOHTEKCTax, OYy/yT COOTBETCTBOBATH pPa3HbIE
BekTOpa. B cBA3M ¢ 5TUM Beraer mpobsieMa OObeIUHEHUS PA3JIMYHBIX CMBICJIOB OJIHOTO
CJI0Ba. 3aMETHM TaKKe, YTO CJIOBA, OKA3aBIIHEC PAJIOM B TEKCTE, MOTYT MOJYYUTh OJIU3KHE
BEKTOPHI, JIaskKe HeCMOTPSA Ha TO, UTO UX IIpeZIMeTHas1 00J1aCTh WIN 3HAYEeHNe PA3IUYHBI.

Eme omHuM HampaBjieHHMEM, aKTUBHO Pa3BUBAIOIINMCS B IIOC/IEeAHEE BpPeMs, SBJISIETCS
HCC/IeIOBAaHNE UCTOPUYECKOTO C/IBUTA CMBICJIOBOM Harpy:Ke€HHOCTH NOHATHH. Ha HauaspHOM
JTame WuccieioBaTesIn OOpaTWIM BHUMaHHEe, YTO C TeUYeHHeM BPEMEHHU CJIOBa HMEIOT
TEHJIEHIIUIO MEHATHh COCE/ICTBO, Mepexo/isi M3 OJIHON obJiacTu B JIpyTyw0. Tak, Hampumep B
nuccepranuu [8] mpemsiokeH MeTOn OIpeJiesieHHs MOJ00HOTO0 CeMaHTH4YecKoro jpeida
OTHOCUTEJIPHO Zpyrux cjoB. Ha PucyHke 4 Ha mpumepe ciioBa monumental HaTIsgHO
MOKa3aHo, KaK JJaHHOE CJIOBO MEPEXOAUT U3 00JIACTU apXUTEKTYPhl B Pa3TOBOPHYIO pPeUb.
AHaJsIoTUYHbIE UCCIE0OBAHMUS ITPOBOAATCS HA JAHHBIN MOMEHT JIJIsI BCEX KPYITHBIX SI3BIKOB.

CiielyoImmM M1aroM CTajio UCCae0BaHUe B3aMMHOTO PACIIOJIOKEHUS CJI0B B 3aBUCUMOCTH
OT UX OKpAIIeHHOCTU II0 HeKOTOopoMy IpusHaky. Tak, B pabore [9] 6pUIO mOKa3aHO, UTO
pasJiMyHble BHUABI CIIOPTA ACCOIMHUPYIOTCA B TEKCTaX C Pa3HbIM YPOBHEM jocrarka (oT
CIOPTUBHOTO Typu3Ma M 0OOKca, acCOIUUPYIOIIUXCA ¢ OeZHOCThIO, 0 TEHHUCA U TOIbda,
aCCOIMHUPYIOIINXCS C IOCTATKOM).



Hcxonsa w3 mpoBeAEeHHOTO 0030pa, MOXKHO YyTBEpPXK/JaTh, UYTO B CEMAaHTHYECKOM
MIPOCTPAHCTBE, 33/1aBaeMOM IpH oMoy Mmozeneir Word2Vec, CyIecTByIOT BblJieJIEHHbBIE
HaIpaBjIeHUsdA, 3a/alollie H3MeHeHHe HEeKOTOPBIX IpU3HakoB. Tak, 3azjauya aHaJIOTUHU
MIOKAa3bIBAET, UTO CYIIECTBYIOT HEKOTOpPble MPHU3HAKH, HAKJIAJbIBAIOIIHECS HAa U3MEHEHUE
CMBbICJIA CJIOB, OTHOCAIIMXCSA K Pa3HbIM rpynmam. Pabora [9] mokassiBaeT, 4To mO/I00HBIE
HAaIPaBJIEHUS MOTYT OBITh UHTEPIIPETUPOBAHBI IIOHATHBIM JIJI51 YeJIOBEKA 00Pa30M.

B nmanHOli paboTe MBI IPOAOJIKAEM WCCJIEIOBAHUS B OOJIACTU HHTEPIPETHPYEMOCTH
CTaTUYECKUX CEMAHTHYECKH IPOCTPAHCTB. B mpeapiIymux paboTax HHTEPIPETHUPYEMOCTH
HaIpaBJIeHUH B CEMAaHTUYECKOM IIPOCTPAHCTBE MIPOBEPSIACH HA JIOKAJIBHOM YPOBHE: YPOBHE
OT/IEJIbHBIX CJIOB U WX IPYIIL. 37lechb MBI NIPOBEPSEM THIIOTE3Y O TOM, YTO CEMAaHTUUECKOe
MIPOCTPAHCTBO B IIEJIOM TaK:Ke UMeEeT HEKOTOPhIE I100a/IbHbIe HATIPABJIEHU s, Pa3/IeIAI0NIUN
BCe CJIOBA B IIEJIOM HA CBS3aHHBIE TIPYIIBI, IIPUYEM pPa3Mep 3THX TPYII COMNOCTABUM C
pa3MepoM CJI0Bapsl CUCTEMBI B I1E€JIOM.
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PucyHok 2 — MaTpuIia KOppeJIsiiuy PellleHNs Pa3IMNYHbIX 33/1a4 B 3aBUCHMOCTH OT
IIPE/ICTaBJIEHHOCTH B TEKCTE rPaMMaTHYECKUX TPU3HAKOB (PUCYHOK B3AT U3 [6]).
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PucyHnoxk 3 — llsameneHue 3HaueHni K03dGUITMEHTOB Ha CI05IX HEHPOHHOU CETHU B
3aBHCHMOCTH OT BHECEHUS OIIMOKH B COTJIACOBAHUE CJIOB B TEKCTE (PUCYHOK B3AT U3 [7]).
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PucyHok 4 — li3meHeHue cMbIcia yrnoTpebiieHus cioBa monumental co
BpeMeHeM (pPHUCYHOK B3AT u3s [8]).
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PucyHoOk 5 — B3aumMHOe pacriosio’keHue CJI0B B 3aBUCUMOCTH OT UX OKPaIlIeHHOCTHU
TI0 OIIpe/ieJIEHHOMY IPU3HaKY (PUCYHOK B3AT U3 [9]).

3. Meroag aHaamM3a CTaTUYECKOI0 CEMAaHTHYECKOIO

NPOCTPaHCTBA

JIJis1 BBIIEJIEHUs] CEMAHTHYECKH CBS3aHHBIX TPYMII CJIOB OOBIYHO HCIIOJIB3YETCS METO[
TeMaTUYECKOTO MojenupoBanusa [10]. OpgHako, JaHHBIA MeTOJZ[ OOJIalaeT TaKUMU
HEJIOCTaTKaMH, KaK HHU3KO0e KOJIMYEeCTBO YPOBHEH pa30ueHHs CJIOB II0 TeMaTHKaM W
HEOCTaTOYHAs HWHTEPIIPETUPYEMOCTh PE3YyJIbTaTOB. B CBA3WM ¢ 3TUM, MbI PENTWIA



HCIIOJIb30BaTh HEIMOCPEJICTBEHHO METOJl, IIOJIO?KEHHBIX B  OCHOBY TE€MaTHUUYECKOTO
MO/IeJTUPOBAaHUS — JIATEHTHO-CceMaHTHUecKui aHaau3s [11]. C OHOM CTOPOHBI, OH ITO3BOJISET
CO3/IaTh HEKOTOpOe JIATEHTHOe IIPOCTPAHCTBO, JIyullle OToOpakamwllee pasfiejieHue
IIPU3HAKOB MCXOJHBIX JAaHHBIX. C APYTON CTOPOHBI, B OCHOBE JJAHHOT'O METOAA JIEXKUT METOJ
CUHTYJIADHOTO PAa3JIO’KEHHUS BEKTOPOB, OCYILECTBJISAIONUI MOBOPOT U MacIITabupoBaHue
HCXOJHOTO IIPOCTPAHCTBA II0 OCAM, BJOJAb KOTOPBIX Habsogaerca HambOOJIbIIAA
oTHOcHuTeJbHaA iucnepcus. [lociieIHss TO3BOJIAET JIyUIlle pa3/ieIUTh CJI0Ba MEK/AY COOOM.

I ucciiefoBaHUSA MbI HCIIOJIB30BAJIM BEKTODHBIE IIPEJICTABJIEHUS W3 CTAaTHYECKUX
mozeneit Word2Vec. 3a cuer 5TOro nMeercs BO3MOXKHOCTh 3a(DUKCHUPOBATh CEMAHTHUYECKOE
MIPOCTPAHCTBO U UCCJIEJIOBATh €ro CBOMCTBA. 37leCh MBI CIIENUATIBHO HU30eraeM CJI0KHOCTEH
pabOoThI C TAKMMH KOHTEKCTyaJTU3UPOBAaHHBIMU MoeaMu, kKak BERT, Tak kak sy paboTsl ¢
HUMHU HEOOXOJMMO TIIATEJHHO MOAOUPATh KOJUJIEKIIUIO TEKCTOB M yCPEAHATH IMOJIyYeHHbIe
BekTOopa. MHTepnpeTanus ke cratuueckor momenu FastText (paBHO kKak u mozesneit BERT)
3aTpy/IHUTEJIbHA, TAK KaK OHA XPAHUT TOJIBKO (DparMeHTHI CJIOB.

Jlnsa pasjiesieHUs CJIOB HA TeMaTW4YecKhe TPYNIbl MBI HCIIOJIB30BAJIA  CJIEAYIOIIUN
anropurm. Ilycrs gam cioBapb cioB d = {wi}, II0 KOTOPbIM MOKHO IOJIyYUTb BEKTOpa
Word2Vec u chopmupoBare u3 Hux marpully E =Word2Vec(d). Ilycts cueTymk uywucia
npoi/ieHHbIX maroB n = 1. K marpunie E u cioBapio d MOXXHO NPUMEHUTH CJIEAYIOIIUH
aJITOPUTM DaszieIeHUs CJIOB.

1. Ilpu nmomomm anropurma LSA i1 matpunsl E mosyduM MaTpuily BEeKTOPOB B
npeobpazoBanHOM IpoctpaHcTBe R = LSA(E).

2. Beigenum u3 matpuiiel R BekTop HOMep n: r = Ry,

3. OrtcopTupyeM Bce cI0Ba IO UX 3HAYEHHAM B 11 W' = argsort(w, r).

4. Pazgesnmm w' Ha TPU YacTU B COOTBETCTBUHM cO 3HaveHusMu 1: d = <d-, d°, d+>.
[Momoxxum n =n + 1. /lo AOCTHKEHUSI HEOOXOIIMOTO YPOBHS BJIOKEHHOCTU PEKYPCUBHO
MPUMEHUM aJITOPUTM pas3/ieJIeHusA CJOB II0 IJIaBHOM ocu K cioBapsaM d- u d* ©
COOTBETCTBYIOIUM UM Marpunam E- u E*.

HNtorom paboTsl asroputMa OyzeT uepapxuisi ocell (BEKTOpPOB), 3aJarOIUX ITPUHITUIIBI
pasjiesieHds TPOCTPAaHCTBA. 3aMEeTUM, YTO HepapxXus IpecTaBisieT co00I0 JepeBo, B
KOTOPOM CBepxy UAYT OoJiee oOmive npusHaku. [1o/1o0HAast CTPyKTypa CBsi3aHa C TE€M, UTO
CJI0Ba, IPUHAJJIEKAIe K Pa3HbIM KJlaccaM, He UMEIOIUM O0IIero kjaacca 6ojee BbICOKOTO
ypoBHA, OyayT obsiamaTh pa3HbIM HabOpoM mOpu3HakKoB. Tak, Hampumep, abCTpaKTHBIE
MIOHATHSA He 00J1a71al0T MPOTSKEHHOCTHIO U IPYTUMHU ITpU3HAKaMHU (prU3UUecKuXx 00 bEKTOB.

Ha xaxoM ypoBHe pasjiejieHusi Mbl aHAJIN3UPOBAJIN TOJIBKO CJIOBA, IIONABIIINE B CJIOBApU
d- u d*, mpomyckas IIpu 3TOM CJIOBaph d°. 3a CYET 3TOr0 HAa KaXK/[0M HOBOM YPOBHE UEPAPXUU
KOJIMYECTBO CTOJIOI[OB YBEJTMYUBAETCS B /[BA pa3a MO CPABHEHHUIO C IIPEJIBIY M.

Mpsr usnexsin u3 Wiktionary TemaTuyeckue CHUCKH CJIOB U3 CJIEAYIOIIUX KAaTETOPUM:
reoJyioTusA, reorpadus, MUHEpaIbl, pacTeHUs, OPYy»KHe, UCKyCCTBa, (puiosorus, ¢punocodpus,
nHDOpMATHUKA, AapXUTEKTypa, GopTuduKammsa, TeoJOTHYeCKUe SIOXHU, IOJIUTHKA,
npodeccuy, paHry, 3aHATHS, UMeHa MYKCKUE U JKeHCKHe, YCTapeBIIUe CJI0BA, POCCUUCKUE
ropofia U peKu, OAYIIeBJEHHbIE CYIIeCTBUTEIbHbIE. DTU KaTerOPUU HCIOJIb30BAIUCH IS
KOHTPOJIL pasfiesieHus cjaoBapedl mo Temartukam. /Iy 6Gojiee MmpOCTON BU3yaIN3alluu
Pe3yJIbTaTOB, MBI CIEIUATBHO MOAOUPAIHN CJI0OBA U3 JIEKCUKHU, OTHOCAIIENCA KaK K JaJIeKUM
IpYyT OT Apyra TeMaTtukam (ycrapeBlas JieKCHMKa IIPOTUB COBPEMEHHOU, TyMaHUTapHblE U
TeXHUJYeCcKre 00JIaCTU 3HAaHWU), TaK U K OJU3KUM (TaKhe KOHTAKTHUPYIOIHe 00J1acTh Kak
reojioruss u Treorpadus). Hajmuuwe COUCKOB CJIOB MO KaTEropusM  IT03BOJISIET
BU3YaJIM3UPOBATh UX paszieieHre Ha Pa3HbIX YPOBHSAX.

MeTto BU3yaJIbHOTO aHAJIN3a MOJIYUYeHHOTO paszie/ieHus 3aKIouaercs B caeayomeM. [l
KaXJIOTO YPOBHSI CTPOUTCA TEIUIOBAas KapTa, IMPeJCTaBJAIAA co00U Tabiuiy, Kaxzas
sgyerika KOTOPOM OKpallleHa ¢ WCIIOJIb30BaHUEM TIpafueHTa (B UHTepBaje MEXIy
MHUHUMAJIbHBIM U MaKCHMAJIbHBIM 3HaUeHUsIMH). B 3Toi Tabiuie cTosiber; cormocTaBieH co
CJIOBAapEM COOTBETCTBYIOIIIETO YPOBHS, a CTPOKAa — C OJHOM M3 KaTeropuil. A Kakmaou
CTPOKH CUUTAETCs IlepeceueHre KaTerOpu CO CJA0BapsIMH, B sTUYeMKe TIOKa3aHa /I0JIsI CJIOB U3




IepecevyeHnsi KaTeropuyd M CJI0Bapsi OTHOCUTEJIbHO IIepeceueHrs] KaTeropuu CO BCEMU
CJIOBApSIMHM Ha JITAaHHOM YPOBHE pasjiesieHusi. [IJ1s yIydIneHuss BU3yaJIbHOTO BOCIPHUATHS MbI
HICIIOJI30BAJIH CJIEAYIONIYI0 (hOPMYJTy /I BEIYHCIIEHUs O0TOOpaskaeMOoro 3HAUEeHUs B sJelKe
Vij, IPUHA/IJIEXKAIIEeH CJI0BAPIO | M KATETOPUU j:
log(1+words;j
ij = 1(+wordsj : (2)

r7ie words;; — KOJUYeCTBO CJIOB B CJIOBApE | U3 KAaTETOPHUU J, a words; — KOJIMYECTBO CJIOB B
kareropud j. ITogo0HOe oTOOpaskeHHe MO3BOJISET MOBBICUTH KOHTPACTHOCTh U300paykeHws,
TaK KaK [PU HCIOJb30BAaHUU OTHOCUTEJIPHBIX 3HAYEHHWH PsAA  0COOEHHOCTEH B
pacIpe/ieJIeHUU CKPaIbIBAaeTCs.

TermtoBasg KapTra IO3BOJIAET BU3YaJU3WPOBATh pasjieJieHWe KaTeropuil IO YacTsIM
MPOCTPAaHCTBAa U HOCHUT HepapXuyecKuil xapakrtep. Tak, Ha IEepBOM YpPOBHE IIPOCTPAHCTBO
JeJINTCS Ha JIB€ YacTH, Jajiee KaXKJas M3 4YacTeld CHOBa JEJIUTCS IIOI0JIaM; TO €CTh,
pasjiesieHre Ha CTOJIONBI MOKHO PacCMaTPHUBATh KakK JIBOMYHOE JepeBo. Ho Tak Kak MbI He
KOHTPOJIIPYEM HaIlpaBJIEHHE OCEH, MOJIydaeMbIX B pe3ysbTare LSA, IMOpAMOK ciie0OBaHUS
cJI0Bapel MOKeT MeHAThCA. To ecTh MbI HE MOKEM YTBEPIK/IATh, YTO COCE/ICTBO STUEEK BHYTPHU
CTPOKH O3HAYaeT UX COCEICTBO B UCXOTHOM ITPOCTPAHCTBE.

4. BusyaJbHBIM aHa/IN3 pasjejIeHUdA CJI0OB Ha BEPXHHUX

YPOBHSAX Uepapxuu

B nmanHOM pasziese Mbl MOKaXKeM pe3yJsbTaThl 7y mojenun Word2Vece, KOTOpYIO MBI
00OyYW/IM Ha TEKCTax HAYYHBIX CTaTeW, OTHOCAIIMXCS K TaKUM paszejiaM KaK apXUTEKTypa,
HWCKYCCTBa, aBTOMAaTU3aIlUs, TeO0JIOTHUSA, WCTOPHA, KYJbTypa, JIMHTBHUCTUKA, JIUTEpaTypa.
IToMmuMoO 5TO¥ MOJIEJIN, MBI HCIOJIb30BAJIM HECKOJIBKO, B3ATHIX ¢ carTa RusVectores, ogjHako
WX aHAJIU3 BBIXOJUT 34 PAMKH JIAHHOM CTaThbHU. 3aMETHUM TOJIbKO, UYTO METOJ, BU3YaJIHLHOTO
aHaJIM3a XOPOIIIo IT0Ka3as ce0s U Ha HUX.

Ha mepBom pazzesennu Oblia MOJIydyeHa TEIJIoBasi KapTa, Toka3aHHas Ha Pucynke 6. I1o
HEW BUJHO, UTO B OJHY TpYIILy MOIaJX CJOBA, OTHOCAIIWECS K Te0JIOTUH, Ha3BaHUAM
MHUHEPAJIOB W TOPOJIOB, YACTUUYHO — OJIyIIeBJIEHHbIE OOBEKTHI U TEPMUHBI U3 (DUIOJIOTHH,
dunocopun ¥ NOTUTUKU.
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PucyHoxk 6 — Pa3zesieHue cj10B Ha IepBOM yPOBHE HepapXuu

bosee HOI[pO6HI>Iﬁ AHaJIN3 CIIMCKa CJIOB IIOKa3aJl, YTO UMeEeT MECTO IIPOTHBOIIOCTaBJIEHHUE
OBITOBOTO U HAy4YHOT'O JUCKYPCOB. MaxkcuMabHBIMH 3HAUEHUSMHU IO OCH O6)'IaILaJII/I CJIOBa,
HCIIOJIb3yEMBIEC B IIOBCEAHEBHOM 06HI€HI/II/I, MHWHHUMAJIbHBIMH — (l)aMI/IJII/II/I y‘-IéHbIX 1 aBTOPOB
CTaTeﬁ, Ha3BaHUA HWHCTUTYTOB, YHUBEPCHUTETOB U APYI'HX O6paBOBaTeJIbeIX N HaY4YHBbIX



VUIpEeXXJEeHUN, Tropojla WX PAacCIOJIOKEHHsA, CJIOXKHbIe Hay4dHble TepMUHBI (HAIpUMep,
«MHTEPTEKCTYAJIBHOCTh» WIH «JIWHeapusanusa»). HecMoTps Ha TO, YTO pas3jauyue MeEXAY
STUMU TPyIIIaMH MOXXHO OIHCATh KaK Pa3HUIly MeXy 0ojiee HAyYHBIM U 0oJiee OBITOBBHIM
IUCKypCcaMU, 3TO He O3HAYaeT, YTO B TPYIILy 0osiee OBITOBOTO HE MOTYT IIOMACTh HAyJYHBIE
TepMUHBI. OJIHAKO CJIOXKHOCTh TEPMUHOB U3 MEPBOU I'PyNmbl Oy/eT MeHbIlle, YeM CJIOB U3
BTOpOi. Hampumep, «ctux» OyzieT B rpyie 6oyiee OBITOBOTO, & «IOJTBHUK» WJIN «aKPOCTHUX»
— B rpymnme 0oJjiee HaydHOTO. AHAJIOTUYHO, B 00OyiacT MHGOPMAIMOHHBIX TEXHOJIOTUHN Ha
OTHOUM CTOPOHE OCH HAXOJIWJIUCh TAKHE CJIOBA, KAK «PETUCTP», KO », «apPIYMEHT», «IIOUTa»,
«SIIPO», «MOJIYJIb», «KOMIIBIOTEDP», «Oydep», «CIeHApUi», «KOHTEHHEp», «CyOBeKT»,
«IIPOTOKOJI», a Ha JPYrod CTOpOHE — «K3IIMPOBAaHUE», «TPAHCIATOP», «PeIIUKaluA»,
«OKTeT», «HHKAMCYJIANUA», «KOJHUPOBAHHUE», «TPEKEp», «OMYJAIUI», «OUTPEUT»,
«npodalisi», «KBAaHTOP», «CEJEKTOp». 3aMeTUM, YTO IepBble CJI0BA YACTO BCTPEUYAIOTCA B
HOBOCTSIX WIN B pa3roBOpe, TOT/Ia KaK BTOPble B OCHOBHOM IIPUCYIIIY CIIEIIUAIBHBIM CTAThAM
iy 00Cy>KIeHUIO TPO(eCCUOHATBHBIX TEM.

K TpeTbemy ypOBHIO pasjiejieHUsI TeMaTUKH cy3winch. Ha Pucynke 7 rpymma O -
COZIEP’KUT CJIOBA U3 CIHUCKOB 3aHATUH, Npodeccuil, MOJUTHKA M PAHTOB-JI0JKHOCTEH.
'pynma 1 copep:xut TepMuHbl dunocopun u ¢uiosoruu. I'pynna 2 coep:KUT Ha3BaHUA
pacTeHuil, MUHEPAJIOB, OPYKUsl, TEPMUHBI Teorpaduu, GopTUUKAINU U APXUTEKTYPhl —
00BeKThI, KOTOpble UMEHHO IO/l STUMU Ha3BaHUSAMU vallle (PUTYPUPYIOT B CTAThAX, YEM B
ObITOBOM JucKkypce. g Tpynn 4 W 5 B CHHUCKax HAIUIOCh Majio CJIOB U3-3a Y3KOU
crenuajn3aluy, rpymmna 6 — UMeHa, TpyIna 7 — ropojia ¥ OpraHu3aIruu. 37ech ToXKe BUIHO,
YTO KOHKpPETHBble (aMUWJINU HCCIIe/IOBAaTeIed W OpPraHU3ally IMPUHAJJIEKAT K HAyIHOMY
IUcKypey. B 1iesiom, K TpeThbeMy YPOBHIO BBIJIEJIUJINCH TEMBI, IIPe/ICTaBIeHHbIe B Tabsmie 1.
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PucyHOKk 77 — Pa3zesieHue ¢10B Ha TpeThbeM YPOBHE HepapxXuu

Taﬁnnua 1-— TeMaTI/IKI/I, Ha KOTOPbIEC Ppa3ae/INJINCh CJIOBA

OBITOBOU TUCKYPC HayJHBIN TUCKypC
abcTpakTHOE MIPeIMETHI HayJIHbIE TEPMUHBI MecTa U JIIOAU
00IIleCTBO  KHUTHU U crerr. OBITOBBIE  BHEIII. BHYTp. daMuinmn MecTa U
" IYXOBHBI TEPMHHBI IpeJMEThl HAyYHOE HAyYHOE€ W UMEHAa OpTraHU3aI[uu
TTOJTUTHUKA MUD VYIEHBIX

Mo3kHO OBLIO OBI IPEATIOIOKUTD, YTO MOZEJIb, 0OyUEeHHAsA HA HAYUHBIX CTAThsIX, HAUHET C
paszeneHus Mexay co0ol HaydHbIX cdep W JAUCHUIUIUH, OJHAKO IIEPBOE pasfieJIeHUe
[I0Ka3aj0, 4TO B CaMOM Hayaje S5TH OCU TaKKe IIOKa3bIBAIOT 0Oojiee yHUBepcasbHbIE
npusHaku. Ha mpakTuke, pasjieJieHHe Ha OTPacjad HPOUCXOAUT TOJIBKO TOCJE BbIJIeJI€HUA
METO/IOB HCCJIEIOBAHUA U OOBEKTOB HCCJIEIOBAHMA, TaK KaK UX OIMUCAHUSA B CTaThAX U3



Pa3HBIX MPEAMETHBIX 00J1acTel CTPOATCA C HCIIOJIb30BAHUEM CXOMHBIX KOHCTpPyKmui. Ha
TPETheM yPOBHE TpyIllla TEPMHUHOB, OTBEUAIOIIUX 32 HAyYHBIN AUCKYpC, pasjejniach Ha
CIIEITUATbHOCTH, SIBJIEHHS U TPOIECCHl, IMMPOUCXOJSINNE € HAayKaMH WJIN HayIHBIMU
MUCITUILINHAMY (HAIlpUMep, <«H3bICKAHUE», «COBEPIIEHCTBOBAHHE», «CIIEIIUATBHOCTD,
«OCBOEHHE», «O3HAKOMJIEHUE», «JUCCEPTAIUA», «METOHOJIOTHsSI»), W Ha IPOIEecchl H
sIBJIEHUsI, IIPOUCXOAAIIME ¢ OObeKTaMu Hayku (Hampumep, «aHAJTUTHYHOCTH»,
«CTE€PEOTUITHOCTH», «CyOBEKTUBHOCTD >, «TIPeAIIeCTBOBAHUE, «00s3aTeIBHOCTD»,
«Pa30pPBaHHOCTb», KACHMMETPHSA», «JIOKAJTBHOCTH» ).

Ha mrectom ypoBHe pasjiesieHusi BBIIEJISAIOTCSA TPYHIIBI pa3MepoOM OKOJIO 30 CJIOB (CM.
PucyHnoxk 8). O011ue TeHIEHITNY Pa3/leJIEHUsI COXPAHAIOTCSA, OTHAKO BEPOSITHOCTD MOMAJaHUs
BCEX CJIOB KaTeropuu B OJWH CJIOBAph BecbMa MaJjia. 37eCh K€ HAYMHAIOT OIyIIAaThCs
HEJOCTAaTKU IIPEJIOKEHHOTO MeTo/ia. B ¢BA3M ¢ TeM, 4TO (UIbTpPAIlMs II0 YacTOTE He
MPOBOIMJIACH, B KATETOPHAX «PAHTU» M «TEOJIOTHYECKHUE» OCTAJIOCh JIUIIL II0 OJHOMY
TEPMUHY, KOTOPbIe ITOKa3bIBAalOT MaKCUMaJIbHOE 3HAaUeHNe Ha TEIJIOBOH IiKase. boJsee Toro,
caMU 3TH CJ10Ba («COBETHHUK» U «IIEPMb» ) OTHOCATCSA CKOpPEE K BbIIEJIEHHBIM CJIOBAPSAM, YEM
K CBOMM KareropusM (XOTs K KaTeropusM OHHU, 0e3yCJIOBHO, TOXKE€ HMEIOT IpsMoe
OTHOIIIEHHE).
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Pucynoxk 8 — PazziesieHue ¢j10B Ha 111eCTOM YPOBHE HepapXuu

[TpeniosKeHHBI METOJ, MOKa3ayl, YTO MPU CMEHEe BEKTOPHOW MOJIeJIM MEHSIETCS U ee
WHTEPIIPETAIUs., OJHAKO BO BCEX MOJEAX MOKHO OOHApY:KHTh pasjieJieHHue Ha Ha OoJiee
OBITOBOE U OOJIee CIleruaIbHOE, MaTepUaIbHOE-HEMATEPUATIbHOE, a0CTPAKTHOE-KOHKPETHOE.
3aMeTuM, YTO OFMH W TOT K€ BHUA pas/ie/IeHHus MOKEeT ObITh BCTPeueH Pa3HOM IJIyOuHe
pasjiesieHusi, TO eCTh €IUHOTO pa3zieJIeHus JIJIs1 BCeX MOJIeJIed IIOCTPOUTD He MOJTyJaeTCs.

Taxkke 3aMeTHM, UTO TIOJIydalolleecss CEMaHTUYECKOE TIIPOCTPAHCTBO HE SIBJISIETCS
METPUYECKHUM B OOII[EM CMBICJIE 3TOT0 TepMUHA. [Ipy IEPBUYHOM pas/ieJIeHUH 10 HEKOTOPOH
ocH

5. 3akJIoUYeHue

B nanHo#l paboTe MBI IPOBEPWIN TUIOTE3y 00 HUHTEPIPETHPYEMOCTH CEMAaHTUUYECKOTO
MIPOCTPAHCTBA, MOJYYEHHOTO MPU MOMOIIY CTaTHYecKux mozeneir Word2Vec, He TOJBKO Ha
JIOKQJIbHOM yPOBHE, HO U Ha ypPOBHE BCel Moiesiu B 1esioM. Harmm uccsie/ioBaHus MOKa3aiu,
YTO HAYaJIbHBI YPOBEHb WHTEPIPETAIIMH 3aBHCUT OT TOr0, HAa KaKHUX TeKcTax obydasach
Mozenb. Tak, HampuMep, HPU HCIOJIb30BAaHUM OEJIJIETPUCTUKU PA3HBIX 3MOX MOJENb
BbIJIeJisieT 00J1acTH aOCTPAKTHOTO U KOHKPETHOTO, a HA BTOPOM YPOBHE IMPOTUBOIOCTABJISET
IYXOBHOE IIPUKJIATHOMY, COBPEMEHHOE — apXamdHoMy. i TEKCTOB, B3ATHIX U3 CETU



VHTEpHET, cepBa pa3/essfeTcs COIMaJbHOE W OPTaHU3aI[MOHHOE, a 3aTeM aOCTpaKTHOe
MIPOTHUBOIIOCTABJISAETCA KOHKPETHOMY, 8 TEXHOJIOTHS — YIIPABJIEHHIO.

Jlns aHasM3a Mbl UCIOJIB30BAJIM METOJ BU3YAJIU3AIUN [TPUHA/IJIEXKHOCTH CJIOB TOMY WJIU
WHOMY pasjeneHuio. MeToJ OCHOBAaH Ha NPUMEHEHHHU TEIUIOBOM KapThl K JOJISIM CJIOB
IpeMeTHON obsiacTu (KaTeropuu), OTHECEHHOM K TOHM MM MHON 00JIacTU IPOCTPAHCTBA
(cstoBapro). Metoz xopoIro mokasas cebsi Ha MPAaKTHUKe, OJTHAKO CTAJI OYEBHU/IHBI HEKOTOPbHIE
HeJlocTaTKU. Tak, Hampumep, Ha TIVIyOOKMX VPOBHAX aHaIM3a KOJIMYECTBO CJIOB
SKCIIOHEHITUAIBHO TMazaeT. Kak ciefcTBue, majlaeT U BEpPOATHOCTh HAUTU CJIOBA W3
(pUKCHpPOBAHHOTO CIMICKA TEPMUHOB IPeIMETHOU 00J1acTH (KaTeropwu) B MaJeHbKOU 30HE
mpoctpaHcTBa. bojiee Toro, caMu TEPMUHBI KAaTETOPUH OKAa3bIBAIOTCSI MHOTO3HAYHBIMHU U
HaXOJIATCA Cpa3y B HECKOJBKHUX 30HAX, OTHOCAIINXCA K Pa3HBIM IIPEAMETHBIM OO0JIACTSM.
Bosnee crporuii BbIOOD CJIOB, BXOAAIINX B KATETOPHU, IPEJCTABISAET COOOH OT/AETHHYIO
JIMHTBUCTUYECKYIO 33/1a4y.

AHann3 HECKOJIbKUX SIBBIKOBBIX MOjiesiel, OOyJYeHHBIX Ha TEKCTaX Pa3HbIX MPEIMETHbIX
obJiacteli, MoKa3aJj, YTO COCTaB BBIJIEJIIEMBIX OCEd 3aBHUCUT OT HCIIOJIB30BAHHOU JIEKCUKU.
[Ipy 3TOM HEKOTOPBIE OCU BBIAEJIAIOTCA JJI BCEX MOJIEJIel, XOTS U HAXOAATCA HAa Pa3HOM
YPOBHE Hepapxuu. ATO MMO3BOJIsIET TOBOPUTHh O HEKOTOPON YHUBEPCAIBHOCTU CAaMUX OCeH, HO
He UX B3aUMHOTO PaCIOJI0KEHHUA.

Eme ogHO# npobsieMo#l sBjIseTcA BHIOOD I'PAHUIIBI MEXKAY CI0BApAMU, TaK KaK CTpOroe
Ha3HaueHUe IIOPOTOBOTO 3HAuUeHUs pasjiesisieT TePMUHBI OJHON IpeAMeTHOH 006JacTy,
HAXOJAIINECST B CEMAHTHYECKOM ITPOCTPAHCTBE PAJIOM. PellieHreM MoKeT ObITh TPUMEHEeHe
KJIACTEPU3AI[UU U OTHECEHUE K CJIOBAPIO BCETO KIacTepa IeJIMKOM.

Haxkonerr, Mbl TPOBOAWJIM aHAIU3 TOJIBKO CJIOB, OKA3aBIIUXCA HA NepUdepHu, Tora Kak
OOJIBIIMHCTBO CJIOB TIOMAJIAI0T B IIEHTP, I7/le IUIOTHOCTh PACHOJIOXKEHUSI TEPMHUHOB
3HAYUTEJILHO BbIlIe. Bce 3T mpobseMbl MOTYT OBITh pelleHbl B XO/e JaJIbHEHIINX
HUCCIeJOBAaHUH.

6. CIIMCOK UCTOUYHHUKOB

[1] Mikolov T., Chen K., Corrado G., Dean J. Distributed Representations of Words and
Phrases and their Compositionality // In Proc. of Neural Information Processing Systems 27:
27th Annual Conference on Neural Information Processing Systems, 2013. P.3111-3119

[2] Korogodina O., Karpik O., Klyshinsky E. 2020. Evaluation of Vector
Transformations for Russian Word2Vec and FastText Embeddings // Conference on
Computer Graphics and Machine Vision: GraphiCon 2020. 2020. V. 2744. P. paperi8-1 —
paperi8-12.

[3] Korogodina O., Koulichenko V., Karpik O., Klyshinsky E. 2021. Evaluation of Vector
Transformations for Russian Static and Contextualized Embeddings // Conference on
Computer Graphics and Machine Vision: GraphiCon 2021. 2021. V. 3027. P. 349-357.

[4] B. Wang, A. Wang, F. Chen, Y. Wang, J. Kou, Evaluating word embedding models:
methods and experimental results // In Proc. of APSIPA Transactions on Signal and
Information Processing, 2019, 8. doi: 10.1017/ATSIP.2019.12

[5] Lasri K., Pimentel T., Lenci A., Poibeau T., Cotterell R. Probing for the Usage of
Grammatical Number / In Proc. of the 60th Annual Meeting of the Association for
Computational Linguistics, V. 1, pp. 8818-8831.

[6] Conneau A. et al. What you can cram into a single vector: Probing sentence
embeddings for linguistic properties [DsekTponHbIli pecypc]: arXiv preprint
arXiv:1805.01070. — 2018. URL: https://arxiv.org/abs/1805.01070 (mata ob6paieHus
01.10.2022).

[7] Ravfogel S. et al. Counterfactual interventions reveal the causal effect of relative
clause representations on agreement prediction [JyiekTpoHHBII pecypc]: arXiv preprint
arXiv:2105.06965. — 2021. URL: https://arxiv.org/abs/2105.06965 (maTa ob6paieHus
01.10.2022).



[8] Kutuzov A. Distributional word embeddings in modeling diachronic semantic
change // Doctoral Thesis, University of Oslo, [9nekrponnslii pecypc]:
https://www.duo.uio.no/bitstream/handle/10852/81045/1/Kutuzov-Thesis.pdf (maTa
obpartreHus 01.10.2022).

[0] Kozlowski A., Taddy M., Evansa J. The Geometry of Culture: Analyzing the
Meanings of Class through Word Embeddings. American Sociological Review, 2017, pp. 905-
949.

[10] Boponmos K. B., [Tortanenko A. A. Peryispusanus BepOATHOCTHBIX TEMaTUUECKHUX
MOJleJIel IS TIOBBIIIEHHWS WHTEPIPETUPYEMOCTH U OmIpejeieHus 9uciaa Ttem //
KommpioTepHass JIMHTBUCTHKA W HWHTEJUIEKTyaJibHble TexHosioruu: Ilo Martepuaniam
e’KerogHol MexxayHapoiHOU KoHpepeHnnu «/luanor». — Beim. 13 (20). — M: Usa-o PITY,
2014. — C. 676-687.

[11] Deerwester S., Dumais S.T., Furnas G.W., Landauer T.K., Harshman R. Indexing by
latent semantic analysis // Journal of the American Society for Information Science. 1990. V.
41, Iss. 6. P. 391-407.



Scientific Visualization, 2022, volume 14, number 4, pages 110 - 120, DOI: 10.26583/sv.14.4.10

Visual Interpretation of Russian Static Vector Space
O.A. Serikovt, E.S. Klyshinsky2, V.A. Ganeeva3

National Research University “Higher School of Economics”,
Myasnitskaya str. 20, 101000, Russia

1 ORCID: 0000-0002-3746-2642, srkvoa@gmail.com
2 ORCID: 0000-0002-4020-488X, eklyshinsky@hse.ru
3 ORCID: 0000-0002-9569-9197, vaganeeva@edu.hse.ru

Abstract

The vector analogy task states that it is possible to find a vector translation which changes
a selected semantic feature of a word and connects vector representations of two words. It is
well known that the accuracy of such a translation is not always high. In this paper, we
introduce a new method of visual representation of static vector embedding space which aims
to investigate semantic properties of such a space. The main idea of the method is usage of
LSA method for separation of a vector space into semantically homogeneous parts. We also
use topic word lists embedded into a static vector space for the sake of visualization of results
of such separation. During our experiments, we found out that it is possible to interpret not
only small groups of vectors but also the global structure of the whole space. The semantic
differences among selected global groups depend on the semantic and pragmatic features of
texts used for training the vector model — their genre, style, source, lexis etc. The introduced
method can be used for construction of a hierarchical model of a vector space.

Keywords: Static vector space, visual interpretation, LSA.
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