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MMV oKH «Pa3paboTka meToga oLeHKK OcHoBHble onpegeneHus
HWY BLU3 CXOo4cCTBa gaTtaceToB»

OCHOBHBIE ONIPEICTICHUS

Kauecmeo — B pamkax 3ToM paOOThI O KauecTBOM noapasymeBaeTcs F1 score.

Cxoocmeo oamacemos — CBONUCTBO JIByX AaTaceToB A u B, mpu kotopom Moeinb, 3p(HEKTUBHO
paboraromiasa Ha garacere A, Takxe 3QpdekTuBHO padoTaeT U Ha garacere B. B paMkax maHHOW paOOTHI
CXOJ/ICTBO JIaTace€TOB MOHUMAETCS JBYMSI CIIOCOOAMU: CXOJICTBO JIaTaCETOB B IIEPBOM CMBICIIE U BO BTOPOM
CMBICTIE.

Cxo0cmeo damacemos 8 nepeom cmvicjie — CBOMCTBO ABYX JaraceToB A u B, mpu KoTopoMm MoAenb,
oOy4YEeHHasl Ha JaTaceTe A M MOKa3bIBAKOIIAs XOPOIIUE PE3YIBTAThI IIPU TECTUPOBAHUU HA A, TaKkKe
MOKa3bIBACT XOPOIINE PE3YJIBTAThl IPH TECTUPOBAHUHU U Ha B. B 3TOM ciiyyae mozaens 00yq4aeTcst TOIbKO
Ha JaraceTe A, TOTJa Kak Ha Jaracere B mpoucxXoauT JIMIb TECTUPOBAHUE.

Cxo0cmeo oamacemos 80 6mMopoOM CMblCle — CBOMCTBO JBYX JaTaceToB A u B, KoTopoe coCcTouT B
CIEAYIONIEM: eCJIM Moiesib M nociie 00ydeHus Ha JIaTaceTe A MOKa3bIBAET XOPOIINUE PE3YIbTAThI IPU
TECTUPOBAHUM Ha A, TO 3Ta K€ camasi Mojieib M, HO yXe 0OydeHHas Ha garacere B, mokaxer xopoiiee
KaueCTBO IIPU TECTUPOBAHUU Ha Jaracere B.




MV ®KH «Pa3paboTka meToga oLeHKK AKTyanbHOCTb
HWY BLU3 CXOo4cCTBa gaTtaceToB»

AKTYyaJIbHOCTb pa0OThI

PaccMoTpuM TpuBHanIbHYI0, Ha HEpPBBIM B3NS, 3a/ady: JAaH TEKCTOBBIM JaraceT, HY>KHO MoAoOparh Hanbojee MOAXOIAUIYIO AJIsi HEro
MoJiesb U3 N BO3MOXKHBIX SI3BIKOBBIX Mojenei. OueBHIHOE pellleHrne — CHavyajla 00y4uTh Ha JaHHOM JlataceTe Bce N Mojeneil, a 3areM BhIOpaTh
Ty, KOTOpasi OKa3bIBaeT HaWJy4lllee Ka9YeCTBO pH TecTupoBanuu. Ho Takoe pelieHne, K CoxaneHUIo, IPUMEHUMO He 8ce2od.

Bo-nepBbIx, JaHHBIA JaTaceT MOKET ObITh CIMIIKOM MalleHbKUM. WM3-3a 3Toro oOyuaThcsi Ha HEM HE 11€J1ecO00pa3HO: BBUIY CIIHUILKOM
MaJeHbKOM OOydaromiel BHIOOPKM MOJENh HE 3allOMHUT 3aKOHOMEPHOCTh. BO-BTOpBIX, Jaracer MOXKET He o0iajgaTh Bcel WHOpMaIuei,
TpeOyeMoil 111 TECTUPOBAHUS WU OOyUEHHUs Ha HEM.

Ecnu Henb3st 00yuyuTh MOJIETh HEMOCPEACTBEHHO Ha JAaHHOM JlaTaceTe, 3HaUUT He0OX0AMMO 00yUnTh €€ Ha KaKOM-TO JIpyroM naracete. Ero
BBIOOpP MMEET CMBIC MPOU3BOAUTH HE CIY4YaliHO, 2 HA OCHOBAHMM HEKOTOPOTO METO/AA OLEHKHM CXOJACTBa AaraceToB. Ilpm Hamuumm cxoncrtaa
MEXAY JBYMs 1aTaceTaMu MOJIEb, XOpOIIOo padoTaronias Ha OJJHOM M3 ABYX JAaTAacEeTOB, TaKXke 3(PPEeKTUBHA U HA OCTABUIEMCHI.

3areM 00yuuTh N SI3bIKOBBIX MOJIEIE€ Ha HOBOM MOJOOPAaHHOM JaTaceTe W MOCIJe 3TOr0 BbIOPATh MOAEb C HAWIYUIIUM KaueCTBOM, TAKUM
00pa3oM pelIrB NOCTABICHHYIO 33]1a4y.

OpHako COBEPIIEHHO HE MOHATHO, MO KaKUM MpPHU3HAKAM MOXXHO ONPENEeisTh CXOACTBO naraceroB. [logoOHble wHcclienoBaHUs HeE
IIPOBOJMIIACH PAHEE.

Ecnu xopomko, eo3nuxarom cumyayuu, xozcda Onsi 0amacema HY’CHO NOO00OPAMb NOOXOO0AUYI0 MOOelb, HO NO KAKUM-MO NPUYUHAM
00yuamvbCs UIU Mmecmuposamuvcs HA 3MOoM odamaceme Helb3s Ulu Heyeiecooopasno. Toeoa moodenv Hado o0yuUmMb HA KAKOM-MO OpPY2OM
oamaceme. Kak eco naxooume — abconromuo ne nousamuo. Ilpeonazaemcs smo oenamev ¢ NOMOWDBIO MemMOOd OYEHKU CXOOCMBA 0amacemos,
paspabomke Komopoz2o u nocesueHa Mos paboma.




MV ®KH «PaspaboTka meToaa oueHKM CyLHOCTb MeTOa OLIEHKM CXOACTBA 4
HY BLUS cXxoacTBa AaTaceToB» JaraceTtoB

CyIIHOCTh METO/Ia OLIEHKM CXOJCTBA J1aTacEeTOB

MeTon OLICHKM CXOACTBA JaTraceToB OyaeT (hyHKIMEH, KoTopas NpUHHMAET Ba JaraceTa
M BO3BpalllacT YMCICHHOE 3HauyeHue. OHO TeM O0JblIle, YEM JIYUIlle IPOUCXOIUT MEPEXO C
IIEPBOTO JAaTaceTa Ha BTOPOHM.

Bo3BpaimaeMbpie METOJIOM YMCIICHHBIEC 3HAYECHHUS JTOJIKHBI KOPPEIMPOBATh ¢ U3MEHEHUEM
Ka4deCTBa MPHU NEPEXOJIE C OJHOTO JaraceTa Ha JPYTOu.




MMV oKH «Pa3paboTka meToga oLeHKK Llenb n 3agaun
HWY BLU3 CXOCTBa JaTtaceToB»

Ilens 1 3agauun

Heab nceiegoBanns — pa3padoTaTh METOJ] OLIEHKH CXOJCTBA TEKCTOBBIX J1aTACETOB.
JI1st HOCTHKEHM S BBIIIEYKA3aHHOMW LIE€JU MOCTABJICHBI CIEAYIOIINE 3a1a4M, OCHOBHBIE U3 KOTOPBIX BBIJIEIEHBI )KUPHBIM IIPUPTOM:
U3yYEHUE HAYUYHBIX Pa0dOT O A3BIKOBBIX MOJEISX,
MOMCK MOJeJIell M 1aTaceToB JIsl POBeIeHNs IKCIIEPUMEHTOB,
OIIPENEIICHNE METOAUKY IIPOBEACHNUS SKCIIEPUMEHTOB,
NPOoBeIeHHe IKCIIEPUMEHTOB,
BU3yaJIM3ALUA Pe3yJIbTATOB IKCIIEPUMEHTOB,
dbopMynHpOBaHHUE TUIIOTE3 O TOM, Ha YTO JIOJDKHBI OMUPAThCS METO/AbI OLEHKH CXOJICTBA JAaTaceTOB MCXOJ U3 PE3YJbTaTOB
IYHKTOB 4-5,
npoBepka cpopMyJMPOBAHHBIX THIOTE3 C MNMOMOIIBI0 Pa3palOTKH COOTBETCTBYHIIMX METOA0B OLICHKH CXOACTBA
1aTaceros,
TeCTUPOBaHME IPPeKTHBHOCTH pa3padOTAHHBIX METO/10B,
BU3YaJIM3ALUA U OLIEHKA MOJYyYeHHbIX Pe3y/bTaToB,
aHaJIu3 MpoJieTaHHON PaboThl U (OPMYJIMPOBAHUE UTOTOBOTO BBIBOA,

dbopmMyIMpOBaHKE HAIIPABICHUI JaTbHEUIIINX UCCIICIOBaHHUH.




MMV ®KH «Pa3paboTka meToga oLeHKK Bei6op moaenen n o63op 6
HY BLUS cXxoacTBa AaTaceToB» NCTOYHMKOB

Bri00p Mojiesnieit 1 0030p HCTOUHUKOB

Sl u3yumsn HECKOJIBKO CTaTe€ W WCHOJIb30BAJ OINMHUCAHHBIE B 3THUX CTAThSAX S3BIKOBBIE MOJEIM MPU MPOBEIACHUM CBOUX
3KcriepuMeHTOB. Q030p cTarTeld, MOCBAIIEHHBIX 3TUM MOAEJSM — HAa CTpaHuuax 7-9 ordera, B pasaeine “Teopernueckas
qacTtb 1”.

Hcnonb3yoTes ClIeayonue MOIeIIH:
1) BERT
2) ROBERTA
3) ALBERT
4) ELECTRA
5) DistilBERT
6) MobileBERT
7) LaBSE
8) talkheads ggelu bert (BERT with Talking-Heads Attention and Gated GELU)
9) LAMBERT
10) tn_bert (A compressed BERT model using tensor networks)

A cneumanbHO TOAOOpaT MOJAEIM TakUM 00pa3oMm, 4ToObl OHU ObutM Toxoku Ha BERT, mpunagiexanu olHOMY ¢ HUM
cemeiictBy NLP moneneit. binarogapst 5ToMy Mbl 0KHJIa€M, YTO MOJIeSd OyyT BECTH CeOsl CXOKUM 00pa3oM, TO €CTh, HaIIpUMeED,
W3MEHEHHE KayecTBa MPH IEepexoje ¢ OJHOIO jJaraceTa Ha Apyrod OyaeT NMpUOIU3WUTEIbHO OJWHAKOBBIM I OOJBITMHCTBA
MOJIEIeH.




MMV ®KH «Pa3paboTka meToga oLeHKK Cepun aKCNepUMEHTOB
HY BLUS cXxoacTBa AaTaceToB» ncronb3yemMble gatacetbl

CepI/II/I OKCIICPUMCHTOB U UCIIOJIb3YCMBbIC 1ATACCThI

IIpoBeaeHo aBe CepUU IKCIIEPUMEHTOB.

IlepBasi cepusi JKCIIEPUMEHTOB IOCBALIEHA OMHApPHOW KJacCHPUKAIMM OT3bIBOB HA
NMO3UMTUBHbIE U HeraTMBHBbIE. PaccMarpuBaeMbIX JaTaceTOB JiBa: IEPBBIM C OT3bIBAMH 00 OTENAX,
BTOPOM C OT3bIBAMH O (PUIIbMAX.

Bropasi cepusi SKCIIEPUMEHTOB NOCBsIIleHA OMHAPHOM KJaccupukanum cnam / He cnam. B
IepBOM JaraceTe cojaepkarcs SMS, a Bo BTopoM — e-mail nmuceMa. J[J1s1 BceX HUX yKa3aHo, SBJISETCSA

a1 SMS unu e-mail cnamom.




MMV oKH «Pas3paboTka meToga oLeHKM O6y4eHune n TecTUpoBaHue
HY BLUS CcXo4cTBa AaTaceToBy Moaenewn, rmtTxab-penosntopuii

OOyyeHHre U TECTUPOBAHUE MOJICJIEH, TUTXA0-PENO3UTOPUI

OOyueHue U TeCTUPOBAHKUE MOJIENICH TOAPOOHO onrcaHo B pasnene “IIpakrudeckas yacth 3 — OOydyeHUE U TECTUPOBAHUE
Mojenen”, ctp. 11.

Bce (aitnbl, oTHOCsIMECs K paboTe, MpeICTaBICHbl B TUTXa0-PEIO3UTOPUH.

Kaxnoit u3 10 paccMaTrpuBaeMbIX MOJICNICH BhIJICJIEHA CBOSI MAMKa, TJIe MPEACTABICHbBI BCE CBSI3aHHBIE C OOYUYEHHEM U
TECTUPOBAHUEM HOYTOYKH.

B OTACJIbHBIC HOYT6YKI/I BBIHCCCHBI.

1) pe3ynbrarbl SKCIEPUMEHTOB, UX BU3yaIu3alus U BIBObI
a) JJIsl IEPBOM CEPUU PKCIIEPUMEHTOB (OMPEACICHUE MO3UTUBHOCTH OT3bIBA),
0) JIJ1s1 BTOPOW CepUM SKCIIEPUMEHTOB (OIPEACICHUE ClIaMa),
B) JUISl JaTACETOB, B3SITHIX U3 PA3HbBIX CEPUM IKCIIEPUMEHTOB.

I'MI10TE3bl, COOTBECTCTBYOIINC UM MCTOAbI OICHKU CXOACTBA AATACCTOB U MCCJICOBAHUC 3(1)(1)€KTI/IBHOCTI/I 9THUX MCTOHOB.
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MV ®KH «Pa3paboTka meToga oLeHKK 'Mnotesbl
HWY BLU3 CXOo4cCTBa gaTtaceToB»

[MnoTessbl

CXOICTBO JaTAaCeTOB CBSI3aHO CO CXOXKECThbI0 MX TEKCTOBOIO COAEpP:KAHHS,
KOTOPOE OTPAKAETCHA B CX0KECTH YaCTO BCTPEYAIOIINXCS B 1aTaceTax CJ0B;

HCIOJIb3YEMBIC SI3BIKOBBIE MOJCIN OE€pyT OT TEKCTOB AMOECIJMHIH, ITOITOMY
CXOACTBO JaTACETOB MOKeT OBbITH CBSI3aHO CO CXOACTBOM YCPEIHEHHOI0
3HAYEeHHUsI IMOENAMHIOB (/I KaXXJOro jJaraceTra CBOE YCPEIHECHHOE 3HAUYCHHE

AMOEIAMHTA).

151 mpoBepKM KaKA0W U3 TMIIOTE3 Peain30BaH CBO METO, PACCMOTPUM MX.



HY BLUS cXxoacTBa AaTaceToB» COOTBETCTBUM C NEPBOM IMNOTE30M

@ MMV ®KH «Pa3paboTka meToga oLeHKK MeTopn, pa3paboTaHHbIl B ‘ 1 O

Metoa, pa3padOoTaHHBIM B COOTBETCTBHMHM C MEPBOM r'HIOTE30M:

B kaxxJioM W3 AaTaceToOB HAMTH TOIl M3 num HanOOJIEE YacTO BCTPEUAIOIIMXCS CJIOB, UCKJIIOUMB
apTUKJIW, TPEIJIOrd U T.0. {74 KaXKa0ro ciaoBa M3 MEPBOro TOIA HAMTH HAMOOJIEE CXOXKEE CIOBO M3
BTOPOTO TOIIA; MTOCJIE YEro 3alIOMHUTh YUCJIO, COOTBETCTBYIOIIEE CTEIICHU UX CX0KeCTU. CIIOKUTh BCE
3TU 3Ha4YeHUs. YeM OoJibllle MOTydEHHAass CyMMa, TeEM 00JIee€ BEPOSITHO CXOJICTBO JIaTaCETOB.

CienyeT NpoOBECTH BBIYMCICHUS JJIS Pa3IWYHBIX 3HAYCHUM num (4UCIIO CIIOB B TOIIE), TaK KaK HE

OYCBHUIHO, KAKOC SHAYCHHUC num JaCT HAWJITYHIINUC PC3YJIbTATHI.




MMV ®KH «Pa3paboTka meToga oLeHKK MeTopn, pa3paboTaHHbIl B 1 1
HY BLUS cXxoacTBa AaTaceToB» COOTBETCTBUM CO BTOPOW rMNOTE30M

MeTtoa, pa3padoTaHHBIA B COOTBETCTBUU CO BTOPOM I'MIIOTE30M:

Cnenarb BEKTOPHBIC TPEACTABICHUS OT KAKIOIO0 TEKCTAa M3 JaraceTa (C MOMOIIBIO
BERT) u ycpennuts. g pa3HBIX JaTaceTOB CPaBHUTh IIOJYYEHHBIM SMOCIJIUHI C
noMoIIbI0 cosine similarity. Yem OoJibliie MOJy4eHHOE 3HAYEHHUE, TEM OOJIBIIE CXOJCTBO
CPaBHUBAEMBbIX JIATACETOB.




MMV oKH «Pa3paboTka meToga oLeHKK MeTtoaunka nccnegoBaHus
HLY BLUS cxXofcTBa AartaceToB» 3PEKTUBHOCTUN pa3paboTaHHOro
mMeToaa

Metoauka uccienoBanusa 3p(HEKTUBHOCTH pa3pabOTaHHOIO METO/IA:

[TogpoOHO ommcaHa B pazieiie “IKCrnepuMeHTalibHas 4acth 4 — MeToauka uccieaoBanus 3QPEeKTHBHOCTH MeToaa”,
ctp. 34.
Kparkoe omnrcanue:
1) PaccmarpuBaeTcss MHOXECTBO Tap J1aTacETOB, COCTABISIEMOE JBYyMs cHoco0amMu (IJIs Ka)KJI0ro MHOXKECTBA
MOJIy4aeTcsl CBOE 3HaUYCHHE KOA(P(UIIMEHTA KOPPEISIIIUY U3 TTyHKTA 4),
2) Jng xaxaou U3 paccMaTpuBAEMBbIX Iap BhIUMCIAETCS cpeaHee apudmerndeckoe (1mo BceM N=10 paccmaTrpuBaeMbIiM
A3BIKOBBIM MOJIEJISIM), @ TAKKE MEIMAaHHOE N3MEHEHHE Ka4eCTBA MIPHU MEPEXOJIE C IEPBOIO IaTaceTa Ha BTOPO,
3) Mns Kaxaol W3 paccMarpuBaeMbIX Nap BBIUYUCISIETCS 3HAUY€HUE, BO3BPAIIAEMOE METOJOM OIIEHKH CXOJCTBa
JaTaceToB,
4) Beruucngercs 3HadyeHUE K03 PUIIUEHTA KOPPEALMSI MEXKAY 3HAYCHUSIMU U3 JIBYX MPEABIAYIINX TyHKTOB.
[Ipu omneHke >(PEGEKTUBHOCTH METO/IAa YUYUTHIBACTCA KOPPEISIUS, MOIydaromascsd B KaXKIAOM H3 JIBYX CIOCOOOB
COCTAaBJICHUSI MHOXKECTBA M3 MTyHKTa 1. PaccMOTpuM, Kak 3TO MPOUCXOIUT.




HLY BLUS CXOACTBa AaTaceToB» pa3paboTaHHOro metoaa

@ MMV ®KH «Pa3paboTka meToga oLeHKK Kputepuun acpcpekTnBHOCTU

Kputepuun acpdektmBHOCTM paspaboTaHHOro metoaa

B tabaune 1 no 3Hauenuro ko3 dunrenta koppesuuu [Tupcona
onpenensieTcs CTeneHb kKoppensainuu. B Tabmue 2 onpenensercs
3¢ (HEKTUBHOCTH METOJIa B 3aBUCUMOCTH OT TOTO, KaKasi CTETICHb
KOPPEJSAINU MOTYYaeTCs B KaXKJIOM U3 ABYX CIIOCOOOB COCTABUTH
MHOXXECTBO paccMaTpUBaEMbIX Map JaTaceToB.

Tabmuna 2. Kpurepuu s3¢pekTuBHOCTH MeTOIA

IdPexTHBHOCTH MeTOAA Koppeasinum ajs1 paccMaTpuBaeMbIX
ABYX CJIy4aeB

abcomoTHO Hed()PEeKTUBHBIIH 00e Koppessiuy He BhIle cnaboit

cnabo 3¢ HeKTUBHBIN OJIHa KOppEeJAIs O4YeHb ciaabas, apyras
CpeIHsIsl, BHICOKAs MJIA OYE€Hb BBICOKAs

Tabmura 1. Omucanue Koppemsuuu

YCIIOBHO 3 PEeKTHBHBII 00€ KOppemsIuu CpeaHHIE;
3Hauenue ko3pduuueHTa Onucanue OfHA KOppeIsILHs cirabasi, Apyras

xoppexsuuu Iupcona KoppeJisiuuu KOpPEJIAIUs CPeIHsIs, BEICOKAs WM
OYEHb BHICOKasI

menee 0.05 OTCYTCTBHE KOPpEISIUH

3 beKTUBHBIH OJTHA KOPPEJIAIMS CPEIHSA, IpyTras
ot 0.05 10 0.3 O4Y€Hb cabas L pp P : py'
BBICOKAs WJIX OYEHb BHICOKAS;

OJ[HA KOPPEJISAIHKS BBICOKAs, Apyras
BBICOKAS WM OYEHb BBICOKAS

ot 0.3 10 0,5 crnabas

ot 0.5 10 0,7 CpenHss

abcomoTHO 3P EKTUBHBIH 00€ KOppemsIuy O4eHb BEICOKUE

01 0.7 10 0.9 BEICOKas

oonee 0.9 OYEHb BBICOKAs




MMV ©KH «Pa3paboTka meToaa oLeHKu Pesynetathbl Ang nepBoro Metoga U CXOACTBa 1 4
HY BLUS CXOACTBa AaTtaceToB» JaTtaceToB B NepBOM CMbICIe

PGBYJ'H)TaTBI A IICPBOI'O MCTOdA U CXOACTBA AATACCTOB B IICPBOM CMBICJIC

Cryuaii 1: paccCMaTpUBAIOTCA BCE BOSMOXKHEIC I1apbl 1aTACETOB, Cnyuau 2: paccMaTpuBalOTCs BCE BO3MOXKHBIE Tapbl Pa3jMYHbIX

B TOM YMCJIC ITapbl C COBIIAAAIOIMNUMHA JaTACCTAMMU. JaTaCEeTOB.

CxoncTeo AaTaceTos B nepsoM cMbicsie. Criy4aii 1. 3aBUCMMOCTL KOPPENALMN OT 3HaYeHUA NUMS CxopncTBO AaTaceTos B MepBoM cMbicne. Ciay4an 2. 3aBUCUMOCTb KOPPeNnauny oT 3Ha4eHns nums

—— Koppensuusa Mexay cpeaHum abCoNOTHBIM N3MEHeHNeM KadyecTsa 1 pe3ynbTaToM MNepeoro MeToAa CpaBHeHUs

- Koppenauus mexay cpeiHUM OTHOCUTE/IbHbIM U3MEeHEeHNEeM KadecTBa U pe3y/ibTaToM NepBoro Metofla cpaBHeHUs
—— Koppensauusa mexay megmaHHbIM abCcoNOTHBIM U3MEHEHMEM KayecTBa 1 pe3ynbTaToM NepBoro MeTtona cpaBHeHUA
—— Koppenauus Mmexxay MeanaHHbIM OTHOCUTE/IbHbIM U3MEHEHMEM Ka4yecTBa U pe3y/ibTaToM NepBoro MeTofa CPaBHEHUS

—— Koppenauus mexay cpeaHum abCcoNOTHLIM U3MEHEHNEM KayecTBa n pe3ysibTaToM Nepsoro metToga cpaBHeHUs

T Koppenﬂumﬂ MeXxAay CpeAHUM OTHOCUTENIbHbIM U3MEeHEeHNEM KayecTBa U pe3y/ibTaTOM NepBoro MeToaa cpaBHeHUs
—— Koppenauusa Mexay meanaHHbIM abCcoNOTHLIM U3MEHEHNEM KayecTBa U pe3ynbTaToM NepBoro Metofa cpaBHeHUsA
—— Koppenauusa Mexay MeanaHHbIM OTHOCUTE/IbHbIM U3MEHEHMEM KajyecTBa U pe3yNbTaToM NepBoro MeToaa CpaBHeHNs
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KoachuumeHT Koppensuum MNMupcoHa

1000 1500
3Ha4yeHne num 1000 1500
3HayeHue num

HOI[BOI[SI HUTOI, IIPpU OIITHMAJIBHOM 3HAYCHHUHU num II0JIYH9aCTCA BBICOKAA KOPPCIIOUA T Cly4das Il u CPpCAHAA KOPPCIANUA UL ClIy4das 2.
HepBbIﬁ METOA MOJYYNJICH 3q)(l)eKTI/lBHLIM AJI OHEHKH CX0ACTBA 1aTac€TOB B IEPBOM CMBICJIC.




MMV ©KH «Pa3paboTka meToaa oLeHKu Pesyneratbl Ang nepBoro Metoga v CXOACTBa 1 5
HY BLUS CXOACTBa AaTtaceToB» JaTtaceToB BO BTOPOM CMbICIe

PGBYHBT&TBI HJISL IICPBOIO METOAA U CXOACTBA JATACCTOB BO BTOPOM CMBICJIC

Cryuaii I: paccMaTpuBalOTCs HE BCE BOSMOXHBIE Mapbl Cnyuau 2: paccMaTpUBAIOTCS BCE BO3MOXKHBIC Mapbl Pa3IUUYHBIX

AdTaceToB, 4 MOJIOBMHA U3 HUX. naraceToB. UHbIMU ciioBaMH, 100aBJI€H NEPEXo B OOPaTHYO0 CTOPOHY.

CX0ACTBO AaTaceToB BO BTOPOM CMbicsie. Ciy4ait 1. 3aBUCMMOCTL KOPPEALMM OT 3Ha4eHNs nums CXOACTBO AaTaceToB BO BTOPOM cMbicie. Crydail 2. 3aBUCKMOCTb KOPPENALIMIA OT 3HaYeHUs NUMS

—— Koppensuus Mexay cpeiHuM abcosioTHbIM N3MEeHeHeM KayecTBa 1 pe3y/ibTaToOM NepBoro MeToAa CpaBHeHUs

—— Koppensuus Mexay cpefiHUM OTHOCUTE/IbHLIM U3MEHEHWEM KayecTBa U pe3yNbTaToM NepBoro MeTola CpaBHEHUS
—— Koppensauns Mexay MeanaHHbIM abColoTHLIM N3MEHEHNeM KayecTBa 1 pe3y/ibTaToM NepBOro MeTofla CpaBHEHNS
—— Koppensuus Mexay MeanaHHbIM OTHOCUTE/IbHbIM U3MEHEHMEM Ka4yecTBa U pe3ysibTaToM NepBoro METoAa CpaBHEHNs
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—— Koppenauma Mexay cpegHum abCoNOTHLIM U3MEHEHWEM Ka4ecTBa 1 pe3ysibTaToOM MepBoro MetoAda CpaBHeHUs

—— Koppenauus Mexay cpefHUM OTHOCUTE/IbHbIM U3MEHEHNEM KayecTBa U pe3y/ibTaToM NepBoro MeTofa cpaBHeHUA
— Koppenﬂuvm Mexay MmeanaHHbIM abCcoNOTHLIM U3MEHeHNeM KayecTBa u pe3ynbTaToM NepeBoro MeTofa cpaBHeHUA
S Koppenﬂuvm Mexay MmeanaHHbIM OTHOCUTEJIbHbIM U3SMEeHEeHNEM KayecTBa U pe3y/ibTaToOM NepBoro Metoaa cpaBHeHUs

0 500 1000 1500 2000 2500 1000 1500
3Ha4YeHne num 3HayeHne num

[TonBOAST UTOT, IPU ONTUMAJIBHOM 3HAYEHUM NUM IIOJTYYAETCS CTOMKas CpeAHss Koppensuus Ui ciaydas 1, HO Juisl citydas 2 KOppessius
nosy4daercs Huxke cpegsero. IlepBoiil MeToa moay4mniics yCJI0BHO 3(P(PeKTHBHBIM /I OLEHKH CXOACTBA 1ATACETOB BO BTOPOM CMBbICJIE.
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HY BLUS CXOACTBa AaTtaceToB» JaTtaceToB B NepBOM CMbICIe

PCBYJ'II)TaTI)I I BTOPOIro METold U CXOACTBA JATACCTOB B IICPBOM CMBbBICJIC

Cﬂyqaij l: paccMaTpHUBaIOTCSA BCE BO3MOXKHBIC ITaphl correlation_for_mean_absolute_quality_difference_and_second_method_result
JlaraceToB, B TOM YHCJI€ TMapbl C COBHAJAIOIIUMU correlation_for_median_absolute_quality_difference_and_second_method_result

JgaraccraMu. correlation_for_mean_relative_quality_difference_and_second_method_result

correlation_for_median_relative_quality_difference_and_second_method_result

Cnyuati 2: pacCMaTpuBarOTCs BCE€ BO3MOJKHBIE IIaphl  correlation_for_mean_absolute_quality_difference_and_second_method_result

pasiudHsblx 1aTaCCcTOB. correlation_for_median_absolute_quality_difference_and_second_method_result
correlation_for_mean_relative_quality_difference_and_second_method_result

correlation_for_median_relative_quality_difference_and_second_method_result

[TogBOoas UTOT, MOMYYAETCS CTOMKAS CPEIHSIS KOPPEISALMA I cirydast 1, HO I ciiydas 2 KOPPEJsiuus MOIYydaeTCsl OYCHb
HU3Kasl.

Bropoii meTox nmosyumnJics ¢y1a00 3(p(peKTUBHBIM VISl OLEHKH CXOCTBA 1aTACETOB B IIEPBOM CMbICJIE.

value
0.719517
0.700215
0.702173

0.689387

value

0.137801

0.118253

0.072547

0.082060
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cxoacTea garacetoB» gartaceTtoB BO BTOPOM CMbICIe

PGSyJ'IbTaTbI Anga BTOPOro MetToda n cxoactBa gataceTtoB BO BTOPOM CMbICI1E

Crnyuaii 1: paccMarpuBalOTCSI HE BCE€ BO3MOXHBIE Iapbl value

AaraceToB, a IIOJIOBMHA M3 HHUX! CCThb IIapa, COOTBCTCTBYIOIIAs correlation_for_mean_absolute_quality_difference_and_second_method_result 0.039861

[ICpBOX  CCPHHM  SKCIICPUMCHTOB, C€CTH TIIapa, COOTBCTCTBYIOINAA correlation_for_median_absolute_quality_difference_and_second_method_result 0.121839

BTOpOM (¢1510)%041 SKCIIEPUMECHTOB TaKXE €CTh I1apbl . . . .
p p p i eI, correlation_for_mean_relative_quality_difference_and_second_method_result  0.070966

COOTBCTCTBYIOIIIMC  IICpPEXogaM C  JlaTacCTa HepBOﬁ cepumn

. correlation_for_median_relative_quality_difference_and_second_method_result 0.149076
OKCIICPUMCHTOB Ha AATACCT BTOPOU CCPUHU SKCIICPUMCHTOB. Cpe,III/I
paccMaTpuBaeMbIX Nap BBINOIHEHO, YTO €Clid ecTh napa (A, B), To

napsl (B, A) HET cpean paccMaTprUBaeMbIX.

value

correlation_for_mean_absolute_quality_difference_and_second_method_result -1.519744e-17

Cnyuaii 2: paccMaTpuBarOTCS BCE BO3MOXKHBIC Mapbl Pa3IMYHBIX correlation_for_median_absolute_quality_difference_and_second_method_result 2.017388e-17

71ataceToB. HBIMH CIOBaMH, K ClyHato 1 nobasnen fiepexon B correlation_for_mean_relative_quality_difference_and_second_method_result 2.364859e-03

00paTHYIO CTOPOHY.
p y pomy correlation_for_median_relative_quality_difference_and_second_method_result  1.037911e-02

[ToaBonst UTOr, MOJIy4aeTcsl OYEHb cliabast Koppenauust st ciaydas 1, ajs ciaydasi 2 KOoppemsiius MOJy4daeTcsl Ype3BhIUATHO

OJIU3KOM K HYIIIO.

Bropoii meTon siBjsieTc a0COMIOTHO He3(P(PEeKTUBHBIM /ISl OLCHKHU CXOICTBA 1aTACETOB BO BTOPOM CMbICJIE.
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0

PCSy.]'I])TaT])I U BBIBOAbI:

Jns kaxnoit 3 N = 10 paccMarpuBaeMbIX S3bIKOBBIX MOJEIIEH
MPOBEAECHO JIBE CEPUM FKCIEPUMEHTOB (B CEPUU IKCIIEPUMEHTOB JIBa
jJaraceta, KOTOpble  pemaroT  Onu3Kue  3aJaud  OMHapHOU
Kiaccudukanuu). Pe3ynbrarbl SKCIIEPUMEHTOB BU3YaIU3UPOBAHBI U
npoaHanu3upoBaHbl. CHOpMYIUPOBAHO JIBE TUIIOTE3BI OTHOCUTEIHHO
Kakue TPU3HAKH MOTYT OBITh CBSI3aHBI

TOIO, CO CXOACTBOM

JAaTaCCToOB.
B cooTrBeTcTBUU C BBIIBUHYTBIMHU THUIIOTC3dMH PCAJIN30BAHBI

METO/IbI OLICHKH CXOJCTBa  JaTaceToB. Ilo 3apaHee
c(hOpMYITMPOBAaHHBIM KPUTEpPUAM MpoBepeHa 3()(PEKTUBHOCTh 3THUX
metonoB. Ilo pesynpraram MpOBEpPKHM TMOATBEPKICHA IepBast
TMIIOTE3a ¥ ONPOBEPIrHYTA BTOPAs.

Jlyumuii w3 pa3pabOTaHHBIX METOJOB OIIEHKH CXOJICTBa
JaTaceToB TMONYYWICS 3IP@eKkmusHviM i1 OLEHKH CXOJACTBA
JaTaceToB B IIEPBOM CMBICIIE U VCI08HO dhheKmusHbiM Il OLEHKU

CXOJICTBA BO BTOPOM CMbICJE. JlaHHBIM METOJ ONupaeTca Ha

T'HIIOTC3Y O CXOKCCTHU HanboJiee 4acTo BCTPCUAIOIMIUXCA CIIOB.

Takum 00pa3oM, MOCTaBIECHHBIC 3aJla4¥ BBITOJIHEHBI B TTOJTHOM
o0beme, 11eJ1b pabOThI IOCTUTHYTA.

Pe3yanaTb| 1 BbIBOAbI. Hal'lpaBﬂeHMFl 1 8
JanbHenwero nccnegoBaHns

D

HanpagJjienus 1ajbHeiero uccjie10BaHusM:

HUCCJIeN0BATH 3¢ PeKTUBHOCTD XOpOoLIo
3apeKOMEHI0BaBIIEro ce0sl MeTOA Ha Opy2ux 3a0auax,
OTJIMYHBIX OT OMHAPHOM KJIACCH(PMKALMHU: HATTPUMED,
Ha 3aJ1a4e MHOTOKJIACCOBOM KJIaCCU(PUKAIIHH.

MPOBECTH  JONOJHUTEJIbHOEC  MCCIeI0BAHUE U
HeNOATBEePAMBIICHCH IMIOTEe3bl HOMep 2.

Kak s oObscHun B “DKCHepUMEHTaNbHOM YacTu”,
pa3paOOTaHHBIM B COOTBETCTBMM C THIOTE30il HOMEp 2
METOJ SBIACTCS CHMMETPUYHBIM: €CIM METONy B
Ka4eCTBE apryMEHTOB IE€pelaTbh Ha BXOJ JaTaceTbl B
IPYrOM IOPSIAKE, TO BO3BPAIIAEMOE METOAOM YUCIEHHOE
3HaYeHue He u3MeHutTca. C Ipyroll CTOpPOHBI, CXOACTBO
JlaTaceToB B MEPBOM CMBICIE HE OOS3aTENBHO SIBIAETCA
CUMMETPHUYHBIM, a CXOJICTBO JaTaceToB BO BTOPOM
CMBICJIE — TOYHO HE SBJIAETCSI CHMMETPUYHBIM B OOULIEM
ciryyJae.

Pa3paborannblii  MeTOH ~ SABISETCS  CUMMETPUYHBIM
IIOTOMY, YTO B HEM YCPEIHEHHBIE BEKTOPBI CPABHUBAIOTCS
c momoipio cosine similarity. Ecnu ke cpaBHUBaTh
METOAbl HEKUM  HecumMmempuuHolM  0o0pa3oM, TO
pe3yNbTaThl MOTYT CTaTh COBEPUIEHHO APYIMMHU. JTO, B
CBOIO OYEpPE]lb, MOKET MOBBICUTH A((HEKTUBHOCTH METO/IA,
IIOCTPOEHHOTO B COOTBETCTBUM CO BTOPOU TMITOTE30M.
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