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AHHOTANMA

B Hacrosmiee Bpems CyIIecTBYeT OOJIBIIIOE YHCIO JIOCTYIHBIX OTKPBITHIX
naracetoB. Ho eme Gobliiee YUCIIO AaTaceToOB 3aKpPBITHIX, KOTOPHIE CYIIECTBYIOT B
paMKax OT/AeJIbHBIX KoMIaHui. He Bcerma jerko moHsITh, KaKMe U3 CYIIECTBYIOIIUX
SI3BIKOBBIX MOJIEJEH MOAOUIYT JUisi KOHKPETHOIO 3aKphITOoro aaracera. Hampumep, B
cilyuae, eclii 00y4yaThCsl Ha 3aKPBITOM J1aTaceTe HEBO3MOXKHO WJIM HEIleIeco00pa3Ho.

B pamkax kypcoBoii paboTel Oymer pa3paboTaH METOJl, KOTOPHIA ITOMOTraet
CIIPAaBUTBCS C 3TOM MpoOJIeMOM. DTO METON OILEHKHM CXOACTBa jaraceToB. Ilpu
YCIIOBHH CXOJICTBA AaraceToB A m B, Monens, 3¢ hekTuBHO paboTaromas Ha JlaTaceTe
A, Taxxe 3¢ (dekTuBHO paboTaeT U Ha fgaracere B.

MeTo/l OIEHKH CXOJCTBa JAaTacETOB MPEACTaBIACT cCOO0U (YHKIIHMIO, KOTOpas
NPUHUMAET JBa JlaTaceTa M BO3BpAIllaeT YHCJICHHOE 3HAUCHHE, KOppETUpYIoIIee C
M3MEHEHHEM Ka4deCTBa IMPHU TMEPEeXo/ie C OJHOTrOo Jaracera Ha Jpyroi. Takum oOpazom,
€CIIM OTKPBITBIM JaTraceT A CXOX C 3akpbIThIM jJataceToM B, u mnpoBepeHa
3(PEKTUBHOCTP MOJEIN Ha OTKPBITOM jaaraceTe A, To 3Ta Moueiab 3(DPEKTHBHO
paboTtaeT U Ha 3aKpbITOM Aaracere B.

JlaTaceTbl TpeanojaraloTcs TEeKCTOBBIMH, pacCMaTpUBaeTcCs 3ajada OWHApHOU
kinaccudukaruu. [IpoBeneHo Be ceprun SKCIIEPUMEHTOB, MepBasi CepUsi OTHOCUTCS K
ONPEACICHUIO TOJIOKUTEIBHOCTH WJIM HETaTMBHOCTH OT3bIBa, BTOpas CEpusi — K
KJIaCCH(UKAITUU COAECPIKUMOTO COOOIICHUN HIIM AJICKTPOHHBIX ITHCEM KaK CIlaM U He
craM. B kKaxmol cepuu 3KCIEPUMEHTOB PacCMOTPEHO JBa Aaracera u 10 sI3bIKOBBIX
MOJENEN.

Karwuesbie ciaoBa: NLP, s3bikoBbIE MOJENIH, CXOJICTBO JaTacETOB, 3aKPBIThIC
JlaTaceThl, IEPEHOC Ka4eCTRa.
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Onpenesienust

Kauecmeo — B pamkax 3Toi pabOThI O Ka4ecTBOM monpa3zymeBaercs F1 score
unu F1 score u accuracy.

IIpamoe mecmuposanue — TECTUPOBAHUE, NIPU KOTOPOM MOJeNb, 0OyueHHas Ha
oOyuyaroiield BbIOOPKE HEKOTOPOro Jaracera, TECTUPYETCS Ha TECTOBOM BBIOOpKE
3TOTO K€ JlaTaceTa.

Ilepexpecmnoe mecmupoeanue — TECTUPOBAHUE, TPU KOTOPOM MOJEIb,
oOydeHHass Ha OOyuyarolieil BbIOOpPKE OJHOTO JaraceTa, TeCTUPYETCS Ha TECTOBOM
BBIOOpKE APYTOTO J1aTacera.

Cxoocmeo oamacemog — CBOMCTBO JBYX JnaracetoB A u B, mpu kotopom
Mozielnb, 3pexTuBHO padoTtaromas Ha aatacete A, Takxke 3Q(eKTHBHO paboTaeT u
Ha garacetre B. B pamkax naHHOI paOOThI CXOJCTBO /1aTacETOB MOHUMAETCS ABYMsI
Croco0aMu: CXO/ICTBO J1aTaCETOB B TIEPBOM CMBICIIE U BO BTOPOM CMBICIIE.

Cxo0cmeo damacemos 6 nep8om cmulcilie — CBOMCTBO NIByX jAatraceToB A u B,
Opu KOTOPOM MOjeNlb, OOydeHHas Ha JaaraceTe A M IOKa3bIBalolas XOpOIlue
pe3yabTaThl NIPU TECTUPOBAHUH HA A, TaK)KE MOKA3bIBACT XOPOIIUE PE3YJIbTaThl MPU
TecTUpoBaHUU U Ha B. B 3ToM ciyuae monmens oOydaeTcsi TONBKO Ha jaaracere A,
TOT/Ia KaK Ha jataceTe B mpoucxoaut nuine TeCTUpOBaHHE.

Cxo0cmeo oamacemos 60 6mMopoMm cMvicie — CBOMCTBO JIBYyX JaraceToB A u B,
KOTOPOE COCTOUT B CJEIYIOIIEM: ecJM Mojeidb M mocne oOydeHus Ha jgaracere A
MOKA3bIBAET XOPOIIHE PE3yIbTaThl IPU TECTUPOBAHUU HA A, TO ATa K€ camasi MOJICIIb
M, HO yxke oOyueHHass Ha Jjaracere B, MOKaxeT Xopollee KayecTBO MNpH
TECTUPOBAHUM Ha Jaracere B.

NLP (Natural Language Processing, obpabomka ecmecmeeHH020 s3blKd) — ITO
HANpaBJICHUE MCKYCCTBEHHOTO MHTEIJIEKTa, CBSI3aHHOE C  Paclo3HABaHUEM,
00paboTKOM M reHepaluei 4eI0BeYSCKON PeUH.

Tpancpopmep (Transformer) — apXxuTekTypa TIyOOKHMX HEHPOHHBIX CETEH,
npeacrasienHas B 2017 roxy uccienoparensamu u3z Google Brain.

AHzvikosass ~ mooens —  3TO  pacupeneseHue BEPOATHOCTEU o
HOCJIEI0BATEILHOCTSIM CJIOB.

ITocTanoBka 3agaun

PaccMoTpum TpuBHaIbHYIO, HA NIEPBBIN B3IVIA, 3a7a4y: JIaH TEKCTOBBIN JaTacer,
HY)XKHO TI0100parh Hambojee MOAXOMSIIYI0 I Hero moneilb U3 N BO3MOXHBIX
SI3BIKOBBIX Mojene. O4eBUIHOE pelieHne — CHavajga OOy4YUTh Ha JIAHHOM JIaTaceTe
Bce N Mozenei, a 3aTeM BeIOpaTh Ty, KOTOpas MOKAa3bIBAET HAWITyUIllee Ka9eCTBO MPHU
TecTupoBaHuu. OAHAKO TaKOE PEIICHHE, K COKAJICHUIO, TPUMEHUMO He 8ce20d.
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Bo-niepBhiX, MaHHBIM JaTaceT MOXET OBITh O4YE€Hb MaleHbKUM. M3-3a 3TOrO
00yuaThCsl HEMOCPEACTBEHHO Ha HEM HE 11€71eCO00pa3HO: BBUAY CIMIIKOM MaJeHbKOU
oOy4aronell BBIOOPKH MOJIEIIb HE 3alIOMHUT 3aKOHOMEPHOCTb.

Bo-BTOphIX, maracer MoxkeT He 00Jamarh Bceil mHGOpManuen, TpedyemMoit s
TECTUPOBaHUSI WM OOyueHuss Ha HEM. Hampumep, natacer COCTOUT TOJBKO H3
TEKCTOB OT3bIBOB, KAXIbI M3 KOTOPHIX HaM HYXHO KJIacCU(UIMPOBATH JUOO Kak
MOJIOKUTEIBHBIN, TMOO Kak oTpulaTeabHbId. B camoM garacere HeT uHdopmaluu o
TOM, KaKOW OT3bIB SIBJISICTCS TOJOXHUTEIbHBIM, & KaKOW — OTPHIATECIbHBIM, JaHBI
TOJIKO TEKCThI OT3bIBOB. B TakoMm ciyuae oOyyaThbCsi Ha aTacere He MPe/ICTaBIsIeTCs
BO3MOKHBIM.

Utak, B 000ux ciiy4asx HEJb3s 00y4UTh MOJAEIb HEMOCPEICTBEHHO HA JAaHHOM
naracete. ClieqoBarenbHO, HEOOXOAUMO OOYyYHUTh €€ Ha KAKOM-TO JPYIrOM JaTaceTe.
Hagepnoe, ero BeIOOp MMEET CMBICI MPOU3BOJIUTH HE CIIy4allHO, a HA OCHOBAaHUU
HEKOTOPOr0 METO/Ia OILIEHKM CXOJCTBa JaraceToB. HamoMHUM, 4TO TpU HAJIWYUU
CXOJICTBA MEXIY JBYMs JlaTaceTaMH MOjellb, XOpOIlIo paboTaroiias Ha OJHOM U3
JIBYX JaTaceToB, Takxke 2((EeKTHBHA U Ha OCTABIIEMCS J1aTaceTe.

bnarogapsi MeTony OLIEHKH CXOJICTBA JJaTACETOB CTAHET BO3MOXHBIM MOJ00paTh
JUIsl JaTacera (U3 yCJIOBUS 3aJjaud BBINIE) IPYroi Oosiee yIOOHBIM U B TO K€ Bpems
CXOkHil maraceT. 3areM oOyuuTh N S3BIKOBBIX MOJEJIC HAa HOBOM MOJ0O0paHHOM
JaTaceTe M MOCJe 3TOro BhIOpaTh MOJIETh C HAMIYUIIMM KadyeCTBOM, TaKMM 00pa3oM
pELIUB MOCTABJIECHHYO 3a/1a4y.

OnHako COBEPIIEHHO HE MOHSATHO, MO KaKUM IMPUHIUIIAM OMPEACIISITh CXOJACTBO
JaTaceToB, Ha 4yTO omnuparbes. [logoOHBIE MccaeqoBaHUS HE MPOBOAWINCH paHEe.
[TosTomMy MHE OBI XOTEIOCH MPOBECTH TAKOE MCCIIEIOBAHUE.

Heab wucciaenoBanuss — pa3paboTaTh METOA OIEHKH CXOJICTBA TEKCTOBBIX
JaTaceToB WM OOOCHOBaTh, MOYEMY TaKOW METOH pa3padoTarh HEBO3MOXKHO.
Pa3paboTanHblii METOH OIICHKM CXOJACTBA MaTACETOB JOJDKEH OBITh MPAKTUYECKH
MOJIE3HBIM, TO €CTh ITOMOTATh MOAOOPATh MOAXOSAIIME MOCIIH JIJIsl JaTaceTa.

JIist TOCTHKEHUS BbIIIEYKAa3aHHOW 1IEIM MOCTABJICHBI CIIEIYIONUE 3aAa4UM:

1) n3yueHne HayIHBIX pabOT O S3BIKOBBIX MOJIETISX,

2) TOWCK MOJAEJIEH U 1aTaceToB JJis MPOBEICHUS SKCIIEPUMEHTOB,

3) ompeneneHue METOAUKHU MTPOBEAECHUS SKCIIEPUMEHTOB,

4) npoBeaeHUE SKCIEPUMEHTOB,

5) Bu3yanu3aius pe3ylbTaToB SKCIIEPUMEHTOB,

6) bopmynupoBaHUE TUTIOTE3 O TOM, Ha YTO JOJDKHBI OMUPATHCS METOJbI OIICHKU
CXOZCTBA JIATACETOB MCXO/S U3 PE3YJIbTATOB IIYHKTOB 4-5,

7) npoBepka  CPOPMYIUPOBAHHBIX  THUIOTE3 C  TMOMOUIBIO  pa3pabOTKH
COOTBETCTBYIOLIUX METO/IOB OIIEHKU CXOJ/ICTBA JIaTaCETOB,
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8) tectupoBanue 3(p(PEKTUBHOCTH pa3pabOTaHHBIX METOJIOB,
9) Bu3yanu3aiys U OLIEHKA MOJTYYEHHBIX PE3yIbTaToB,
10) amanm3 mpojemaHHoN paboTh U (HPOPMYITHPOBAHNE UTOTOBOTO BBHIBOJIA,
11)  dopmynupoBaHue HaNpaBICHUN JaTbHEHIINX UCCIEIOBAHUM.

AKTyaJII)HOCTb U 3HAYUMOCTDb

B nacrosmee Bpems NLP cTtpemuTensHO pa3BHBaeTcs, U B BAXKHOCTH 3TOU
00J1aCTH MCKYCCTBEHHOTO WHTEIIJIEKTa HET COMHEHMS: MOBCEMECTHO HMCIOJIb3YIOTCS
MIOMCKOBBIE CUCTEMBbI, PACIIO3HABAHUE PEUH, OTlepeeICHUE CllaMa U MHOTOE JAPYToe.

IIpu pemennn 3amad NLP, kak s oObsicHUI B paszjene “TIoCTaHOBKa 3ajadu’,
WHOTJIAa HE MPEACTABIIACTCS BO3MOXKHBIM TOI00paTh MOAXOAIIYIO S3BIKOBYIO MOJICIIH
JUIsl TAaHHOTO TEKCTOBOTO JlaTaceTa MOCPEACTBOM OOy4YeHUs HAa JaHHOM jaaracetre. B
ATOM ciydae TpeOyeTcsi HCIOJMb30BaTh HEKOTOPBIM METOJ OLIEHKH CXOJICTBa
naracetoB. TakuM oOpa3zoM, pe3yibrar Moed pabOThl MOXKET OBbITh UCIIOJIB30BaH B
3aja4aXx O0OpaOOTKM €CTECTBEHHOrO s3bIKa ISl PEIICHUS ONHCAaHHOW BBIIIE
poOJIEMBI.

Hay4nass HOBU3HA 3aKJIFOYA€TCS B TOM, 4TO OyJI€T MPOBEACHO UCCIIEAOBAHUE MO
MOUCKY U pa3pabOTKE METO/a OLIEHKH CXOJICTBA JaTACETOB, TAKOE MCCIEIOBAHUE HE
MIPOBOJIUIIOCH PaHEe.
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Teopernueckasi yactb 1 — O030p UCTOYHUKOB

PaccmarpuBaeMble JaTaceThl COAEpPHKAT TEKCTBl HA ECTECTBEHHOM  SI3BIKE,
[03TOMY HEOOXOIMMO HMCMOIb30BaTh A3BIKOBBIE MOAEIHU. S U3yUWJI HECKOIBKO CTaTel
U HCIOJIb30BaJ OMHCAHHBIE B 3THX CTAThSIX SI3BIKOBBIE MOJENIU TMPU MPOBEICHUU
CBOMX AKCIIEPUMEHTOB.

B craree [1] 2018 roma mpencrapnena si3pikoBas mojaenbs BERT (Bidirectional
Encoder Representations from Transformers). [Io cpaBHEHHIO C M3BECTHBIMH paHEe
Mozensimu, npeumyuniectBo BERT B Tom, 4TO €ro MOXXHO JOOOYYUTh Ui pELICHUS
paccMarpuBaeMoil 3aaun (HarpuMep, KiacCu(UKaIMU OT3bIBOB, BBIJICICHUS criama
WIM OTBETa Ha BOMPOCHI) MPU ITOM HE BHOCS CYIIECTBEHHBIX HW3MEHEHUU B
aApXUTEKTYPy MOJEIH.

[To mHeHuto aBTOpoB, “CylIECTBEHHOE OTPAaHUYEHUE CTAHAAPTHBIX SI3BIKOBBIX
MOJIEJIEl — 3TO MX OJHOHAINPABIECHHOCTh: OHA OIPAHMYMBAET BBIOOP APXUTEKTYP,
KOTOpbIE MOTYT OBITh HCIOJB30BaHBI BO BpeMsi mpegoOydenus”. JlanHoe
OTPAaHUYCHHE MOXET MPEMSATCTBOBATh YCIEIIHOMY PEIICHHUIO TeX 3aj]lady, B KOTOPBIX
BaXHO YYUTHIBaTh KOHTEKCT CJIEBa M CIpaBa OT paccMarpyMBaeMoOro TOKEeHa (CioBa
niu yacTu ciosa). [Toaromy BERT siBrisieTcst 1ByHanpaBieHHON MOJIETIBIO.

BERT paGotaer no ciemyromeMy MpUHITMITY: TEKCT pa30WBAETCs HA TOKSHBI, OT
KOTOpBIX OepyTcsi SMOeqauHru (IpeAcTaBiIeHUs TOKEHOB B BHUAE YHCIOBBIX
BEKTOPOB), MOCJE Yero A3MOEIAUMHTH TOCTENEHHO OOHOBISIOTCA C IOMOUIBIO
MexaHusMa self-attention nis kontekcra. O6yuenue BERT coctouT u3 nByx 3Tarnos:
npenoOyuenue (pre-training) u goo0ydenue (fine-tuning).

Bo Bpemsi mpenoOydeHuss Momenb YYUTCS pemiath jaBe 3amadd. [lepBas — 310
“masked language modeling” (MLM): HeGomnbIasi 4acTh TOKEHOB 3aMEHSETCS Ha
TokeH [MASK], u Mozenp yuurcs yraapiBarh, KaKHe TOKEHBI CTOSIT HA MECTaX TOKEHA
[MASK]. Bropas — “next sentence prediction” (NSP): monens yraapiBaet, cieayer
oM nocne npennoxenuss A npenioxenue B. [{ns npenoOydeHust UCHOIB3YIOTCS J1Ba
xoprryca cioB: English Wikipedia u BooksCorpus. Takum obGpaszom, B pesynbrare
npenoOydeHusl MOAENIb MOJydyaeT HEKOTOpoe oOlee 3HaHUE sA3bIKa, KOTOpPOE He
3aBHCUT OT KOHKPETHOM PEIIaeMOM 3a/1a4u.

A yxe Bo BpeMs fine-tuning mozenb o0ydaeTcss KOHKPETHOU 3ajaue o0paboTKu
€CTECTBEHHOIO $3bIKa Ha COOTBETCTBYIOIIMX 3TOM 3ajaue aaracerax. Hampumep,
€CJIM HY)KHO OOYYUTh MOJENb KJIACCU(PUIMPOBATH OT3bIBBI KAK ‘“TIO3UTHUBHBIC WIIU
“HeraTUBHBIC”, TO Ha ATarne fine-tuning OyJIeT UCIOIB30BATHCS JATACET C OT3BIBAMH,
JUTSL KQKJIOTO M3 KOTOPBIX YKa3aHO, SIBISIETCS] OH MMO3UTUBHBIM UJTM HETATUBHBIM.

IIpu TtectupoBanun Ha GLUE (The General Language Understanding
Evaluation benchmark) [2] monens BERT mnokazana GLUE score, paBubiii 80,5%.
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D710 OBLIO a0CONIOTHBIM yAydllleHueM Ha 7,7% 1o CpaBHEHHUIO € CyLIECTBOBABIIMMU
Ha TOT MOMEHT IE€PE0BbIMU S3bIKOBBIMU MOJIEISIMHU.

Kak s y3nan u3 crareu [2], GLUE — 310 Hab0op MHCTPYMEHTOB JJi OIICHKU
POU3BOIUTEIHLHOCTH Mojelneld Ha pasmuuHbix 3amadax NLU (natural language
understanding). NLU sBisiercst wactpio NLP.

GLUE @okycupyercst Ha Takux 3ajadax, Kak OTBEThl HAa BOIPOCHI, aHAJIU3
TOHAJIBHOCTU TEKCTa U textual entailment (onpeneneHue TO, CAEAYET JU U3 OJHOTO
yrBepxkaenus apyroe). ABropel GLUE He co3maBanu naraceTsl camu C HyId, a
UCTOJIb30BAIM YK€ CYLIECTBYIOLME HAOOPBI JaHHBIX, KOTOpbIE, KaK HAalHCAHO B
cratbe, “cumtarorcs B NLP coolIecTBe ClIOKHBIMI U HHTEPECHBIMU .

Taxxke BERT tectupoBanu nHa naracete SQuAD (The Stanford Question
Answering Dataset) [3], rie npoBepsieTcss CHOCOOHOCTh MOJIENIM OTBETUTh HA BOIIPOC
cioBaMu U3 Tekcta. AbcomoTHoe yBenuuenue F1 score cocraBuio 1,5% na SQuAD
vl.l1 u 5,1% na SQuAD v2.0.

ITomumo BERT ectp m apyrume momenu, KOTOpPBIE S MCHOJIB30Bajl B CBOMX
skcriepumentax. Hampumep, RoBERTa: A Robustly Optimized BERT Pretraining
Approach. Ona onucana B crarbe [4]. ABTOphel yTBepx)aatroT, uro BERT Obin
3HAYUTENBHO HEJ000y4YeH Ha dTare npenoOydeHust U MpeiaraloT HOByl0 METOJIUKY
npenoOydeHusi, KOTopasi BHOCUT CJIEYIONTUE N3MEHEHUS

1) Gomee mmrensHOE mpenoOydeHne wmoaenu, ¢ OompmmmM batch size u Ha
OOJIBbIIIEM KOIHYECTBE JaHHBIX;

2) ymaiieHue 3a1a4m ‘“‘next sentence prediction”;

3) oOyueHue Ha Oosiee NIMHHBIX MOCIEA0BATEIbHOCTSIX;

4) nUHaMHYECKOe M3MEHEHHE 1IabjoHa MAaCKUPOBKHU (OH MPUMEHSIETCS B 3a/aye
“masked language modeling”).

B pesynprare nmpUMEHEHHS 3THX W3MEHEHHMH YIajloch AOOUTHCA YIy4dIIEHUs
kauecTtBa Ha GLUE, SQuAD u RACE.

B RACE (The ReAding Comprehension from Examinations) [5] mozaenb
OTBEYAET Ha BOMPOCHI M0 TEKCTY, K KAKIOMY BOIIPOCY MPEJIaraeTcsi YeThlpe BapUaHT
OTBETAa U HYXKHO BbIOpaTh OJIMH BEPHBII.

Eme omna momens — ELECTRA w3 crareu [6] moka3pIBaeT Jydmue IO
cpaBHeHuto ¢ BERT pesynbrarel 3a cuetr BuaousMeHeHus 3aaauu “‘masked language
modeling”. B ommuune ot BERT, rie Hekotopsie TokeHbl 3aMeHsuiich Ha [MASK] u
HY>KHO ObUTO Tpenckaszarb crosiimuii 32 [MASK] TokeH, Tenepb HEKOTOpPbIE TOKEHbI
3aMEHSIIOTCS  Ha  MPaBIOMNOJOOHBIE  albTEPHATUBBL. 3aTeéM MOJAENb JIOJDKHA
IpeJcKa3aTh, ObLI JIM TOKEH 3aMEHEH Ha MpaBAONo00HYI0 alIbTePHATHUBY.

B crarbe “Language-agnostic BERT Sentence Embedding” [7] mpencrasiiena
mozaenb LaBSE, koropas umeer cxoxyto ¢ BERT apxurexrypy u nonnepxusaer 109

8
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SI36IKOB. MoOJIeNTb IEMOHCTPUPYET OTIIMYHBIE PE3YABTAThI MPH BBINOJIHEHUU MTEPEBO/IA
MPEUIOKEHUN HA AHITIMWUCKUM M BBINOJIHEHUH 3a7a4 MHTEJUICKTYaJlbHOTO aHAIu3a
Tekcta. [IpenoOyueHHass Mojielb MpeACTaBlIeHa B OTKPBITOM joctyrie Ha TensorFlow
Hub [8]. Tam sxe MokHO HaWTH U Apyrue Moaenu. Mx s ucnonb3yro ganee B pabore.

Teopernueckasi yactb 2 — [loHsATHE CXOACTBA 1aTACETOB

ITocKONMBKY CXOACTBO JATaceTOB Mbl OINPEAEHseM B TEPMUHAX COBHAJACHUS
XOpOLIO paboTaromMX MOAENeH, TO, YTOObI MOHSITh YTO-TO MPO CXOJACTBO JBYX
paccMaTpyUBAaEMbIX JaTaceToB, CIEAyeT CHadajla B3ATb N Mozeled U 3arem
IPOBEPUTH, BEPHO JIU, YTO MOJEIIH, XOPOIIO paboTaromife Ajs Jaraceta A, XOpoIio
paboratror u s garaceta B. Ilpu sToM “coBmazeHue Xopomio padoTaronIux
MoJiesiel” MOXKHO MOHUMATh IByMsI CTIOCOOaMHU.

[TepBblii crtOCOO — 3TO MPO nepeHoc Kavecmea ¢ OJHOTO AaraceTa Ha Apyroi. To
€CTh MOJIeNIb, 00yUEHHas Ha JlaTaceTe A M MOKa3bIBaIOIas XOPOIIUE PEe3yIbTaThl MpU
TECTUPOBAHUMU Ha A, Tak)Ke€ IMOKAa3bIBA€T XOPOUIUE PE3yIbTaThl IPU TECTUPOBAHUU U
Ha B. OTmeuy, 4TO B 3TOM cily4ae Mojeiab oOydaeTcsl TOJIbKO Ha JlaTacere A, Tornaa
KAK Ha Jaracere B nmpoucxoauT Juiib TECTUPOBAHUE.

Bropoii cioco0d — 310 0 TOM, 4T0 OOy4YeHHas Ha Aaracere A MOJAEIb MOKa3bIBAET
XOpolIee KauyecTBO Ha Jatacere A M 3Ta )K€ caMas MOJeJb, HO yXe oOyueHHas Ha
naracere B, moka3pIBaeT XOpolllee KaueCTBO MpH TECTUPOBaHMM Ha aaracere B. B
OTJIMYME OT IMEPBOTO Crocoba MOHUMAaHMUS, 3/IECh YK€ HET KaK TaKOBOTO nepeHocd
KauecTBa: Iepes TeCTUPOBAaHMEM Ha KaKOM-TO M3 JIaTaceTOB MOAENb o0ydaeTcs Ha
HEM XKe.

Teopernueckasi yactb 3 — MeTo OLEHKH CXOJACTBA JATACETOB

Kaxxnplii MeTOJT OIEHKH CXOJICTBA JAaTacETOB MPEACTaBIsAeT cOoO0W (yHKIIHIO,
KOTOpasi TpPUHUMAET JBa JlarTaceTa M BO3BpalllaeT YHMCJICHHOE 3HAYCHHE.
Bo3sBpamaemoe yuciaeHHOe 3HaYCHUE TeM OOJIbIIIE, YeM JIYUIIE MPOUCXOANT IePEX0/T
C IEPBOTO JaraceTa Ha BTOPO.

MeTto/1 OIIEHKH CXOJICTBA JIBYX JaTaceTOB JOJKEH KOPPEIUPOBATh C UBMEHEHUEM
Ka4yecTBa IMpHU TEepexo/ie ¢ OJHOro aaracera Ha Apyroi. [log m3ameHeHrneM KadecTBa
MoJIpa3yMeBaeTCsl OTHOCUTEIbHOE UK a0CcofoTHOE n3MeHenue f1_score.
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HpaKTH‘IeCKaH gyacTthb 1 — I/ICHOJII)3yeMbIe MOa€eJIN

[To omucaHHBIM B TEOPETHUECKONW YacCTH COOOPAKEHUSM, IJISi TPOBEICHUS
UCCIIEAOBaHUS  HY)XHO  HECKOJIbKO  Mojened, a He oaHy. KonnuecTBo
paccMaTpuBaeMbIX Mojieniel, To ectb N, Obuto BeIOpaHo paBHbIM 10. Mcnonb3yrorcs
CIIEAYIOIINE MOJICTIH:

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)

Otu monenu s 3arpyxkato ¢ TensorFlow Hub [8], onu yxe mpenoOydensi. Mx
MOXXHO HACTPOHWTH IO/ KOHKPETHYIO 3amady. S1 pemmn OCTaHOBHTHCS Ha 3ajadye
bunaproll Klaccuguxayuu, Tak KaKk OHA SBJISETCS Hamboiee MpPOCTOW W3 3ajad
KJ1acCU(UKALUY.

Mognenu ObLIM CHENUATBbHO TOM00paHbl TakKuM 00pa3oM, YTOObI OHU OBLIU
noxoxxu Ha BERT, npunammexanu ogHoMmy ¢ HuM cemeuctBy NLP wmopmenei.
bnaromaps sTomy MBI OkH1aeM, 4TO MOJIENH OyIyT BECTH ce0si CXOKUM 00pa3oM, TO
€CTh, HaMpUMeEp, U3MEHEHNE Ka4ecTBa MPHU MEPEXOe C OJHOTO JaTaceTa Ha JPYrou
OyZleT MPUMEPHO OJIMHAKOBBIM J1J1s1 OOJIBIIIMHCTBA MOJICIICH.

IIpakTHyeckas yactsb 2 — Bb10op 1araceToB 1Jisi NPOBeIeHUSA
Cepuil IKCIEPUMEHTOB

Cepueli sKCcriepuMEeHTOB OyzieM Ha3blBaTh OOy4YeHHE M TECTHPOBAHWE MOJEeH
Ha JByX Jaracerax A u B.

IlepBasi cepusi 3KCIEPUMEHTOB TOCBAIEHa OWHApPHOW KiaccuUKALIUU
OT3bIBOB Ha IMO3UTUBHBIEC U HETaTUBHBIE. PaccMaTpuBaeMbIX JaTaceToB [Ba: MEPBBIN C
OT3BIBAaMHU 00 OTENsIX, BTOPOM ¢ oT3hiBaMu O ¢uiabMmax. C Moel TOYKU 3pEHHUs], ITU
JlaTaceThl MOTYT OBITh CXOXHMH, MOTOMY YTO CBSI3aHBI C OJTHOM M TOW K€ 3aJlaueii:
pa3AeNeHneM OT3bIBOB Ha MOJOKUTEIBHBIE U OTPULIATENBHBIE.

/i1 BTOpPO#l cepuM SKCIEPUMEHTOB S B3sUI JIBa JIATACETa JUIA PELICHUS YXKE
Jpyrou 3agayu OMHApHOM Kiaccu(uUKalii, a UIMEHHO oNpe/esieHus cnama. B nepsom
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naracere coxaepxkarcas SMS, a Bo BTopoMm — e-mail nucbma. JIjist Bcex HUX yKa3aHo,
sBisercsa a1 SMS nim e-mail cmamom.

OrMeuy, 4yTo B 00€MX CepUiX OKCICPUMEHTOB JaTraceThl CIEIHUAIbHO
moI00paHbl TaKMM 00pa3oM, YTOOBI MOXKHO OBIIO HMCCJICAOBATh CXOJCTBO 3THX
JaTaCeTOB B IIEPBOM CMBICIIE, TO €CTh YTOOBI IEPEKPECTHOE TECTUPOBAHHUE HMMEIIO
CMBICII.

Takum 00pa3oMm, CXOACTBO J1aTaceTOB B IEPBOM CMBICIE BO3MOXKHO TOJIHKO
MEXy JaTaceTaMu M3 OJHON M TOH K€ CepUU IKCTIEPUMEHTOB (ITOTOMY YTO TOJIHKO B
ATOM cllydae MEPEeKPECTHOE TECTUPOBAHUE MMeEET cMbIch). JIJIsl CXO/ICTBa AaTaceToB
BO BTOPOM CMBICJI€ TaKO€ OTpaHUYEHUE OTCYTCTBYeT. CXOJCTBO /1aTaCETOB BO BTOPOM
CMBICIIC BO3MOXKHO KaK MEXKIy IaTaceTaMH W3 0OHOU CEPUU AKCIIEPUMEHTOB, TaK U
MEXIy JaTaceTaMu U3 Pa3HbIX CEPUI DKCTICPUMEHTOB.

IpakTuueckas yactb 3 — O0yyeHHre U TeCTUPOBAHUE MO eJIel

HoytOykun ¢ oOyueHueM U TECTHMPOBAaHMEM MOJEJEH MpeacTaBiIeHbl B
rutrxab-penosuropun. [l Kakaod MoJenu co3laHa OTAeNibHAas MNanka (Ha3BaHHE
MarKyd COOTBETCTBYET HA3BAHUIO MOJIENIN), T1I€ IPEACTABICHBI HOYTOyKH C O0y4eHHEeM
Mozenu (IJis BCEX CEpHil JKCIEPUMEHTOB), TECTUPOBAaHHMEM (B TOM 4YHCIE U
nepekpecTHbiM). B kaxmol mnamke mpucyTcTByeT cBod readme (aiis, B KOTOpoM
onycaHa HaBuraIus no (aiyiaMm BHyTpHU NanKy.

OkcnepuMeHTHl 51 perw npoBoauTh B Colab, e Google mpenocTasisieT cBou
BBIUMCIIMTEIbHBIE PECYpChl, TaK KaK MHE XOTEeJNOCh Obl HE mMeperpy’karb CBOU
KOMITbIOTEp BblUMCIHEeHUsIMU. [Ipu ucnonb3zoBanuum Colab mMoxHO MO0 3arpyxarb
¢aiibl ¢ KOMIBIOTEPA U UCMOIB30BaTh X HA MPOTSHKEHUU CECCHH (B HOBOWM CECCUU
daiinel mpuAeTCs 3arpykarh 3aHOBO), MO0 3arpy3uTh ¢aiiasl B Google Drive onun
pa3 ¥ ¢ OMOIIbIO CHEeHaTbHOW OMOIMOTEKH MOMYYUTh JOCTYI K (paitnam u3 Google
Drive. S BbIOpan BTopo# crocod, Tak Kak 3arpykarb (ailyibl 1 KaJI0H CecCHH B
Colab — 3T0 monomHUTENBHBIEC pacxoasl UHTepHET-TpaduKa U BpeMEHHU.

OOyueHnue MPOBOAMIOCH TaK, YTOOBI OHO 3aHMMAJI0 TPUMEPHO OIMHAKOBOE
KOJTMYECTBO BPEMEHHU IJIsl KaKIOW MOJENH M KaKJIoro garacera. Mcxoms u3 3Toro,
npyu 00y4eHUH MOJIEJIECH JTOMYCKaIOCh Pa3IMYHOE YHCIIO AIIOX.

Paccmorpum Ha npumepe monenn BERT ocHOBHBIE 3Tambl 3KCIIEPUMEHTOB,
3aTparuBarolux 00yueHne U TECTUPOBAHNE C YHACTHEM STOW MOJIEIH.

Jlsist iepBOil cepur AKCIEPUMEHTOB, i€ ObUIM B3SAThI JIaTAaCET C OT3bIBAMHU 00
OTEJISIX U JIaTaceT C OT3bIBAMU O (PUIIBMaX:

1) npeaBapuTe/ibHasi MOATOTOBKA JAaHHBIX: JataceT 3arpyxaercs u3 Google
Drive, npencrasnsiercsa B Buse DataFrame co cron6mamu “DATA COLUMN?,
“LABEL COLUMN”. B mnepBoM H3 3THUX CTOJOIIOB COJAEPKHUTCS TEKCT
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4)
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6)
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OT3bIBa, a BO BTOPOM — (hiar, KOTOPKI paBeH 1, €Cu OT3bIB MOJOXKUTEIbHBIN
(Mo3uTHBHBIN), U 0, €CIIU OT3bIB OTPUIATEIIHLHBIN (HETaTUBHBIN ).
pa3aesieHne OT3LIBOB HA MOJIOKUTEIbHbIE U OTPUIIATEbHBIE: (OpPMUPYyEM
nBa naradpeiimMa, B OHOM TOJIBKO IMOJIOKUTENbHBIA OT3bIBBI, & B JIPYTOM —
TOJIBKO OTPUIATENbHBIE.
co3ranue o0y4yarouieil U TecToBOii BLIOOPKHU: C TIOMOIIBIO naTadpeiiMoB U3
IpenbIIyIero myHkra (Gopmupyrores naradpeiim ¢ oOydaromieli BBIOOPKOH U
narapeiiM ¢ TecToBO BBIOOPKOI. B pamkax mepBoil cepuu SKCIIEPUMEHTOB
oOydaromiass ¥ TeCToBas BBIOOPKHU cJejaHbl cOAIAHCUPOBAHHBIMU, TO €CTh B
KOKJI0NH BBIOOPKE YMCIIO TO3UTHUBHBIX OT3BIBOB MNPUMEPHO PaBHO YHCITY
HEraTUBHBIX OT3bIBOB. (OHaKo, cpa3dy OrOBOpUMCS, BO BTOPOH CeEpUU
AKCIIEPUMEHTOB YK€ OyJIeT MPUCYTCTBOBAThH JAMCOAIaHC KJIACCOB B 00yYarOIIe
U TECTOBOU BBIOOpPKAX, Mbl OOCYIMM CIIOCO0 peIieHus 3TOM MPoOIeMbl Jajee B
pabore.
co3iaHue s3bIkoBOM Mmogeau: ¢ TensorFlow Hub [8] ckaunBaem
npenpoueccop U konupoBmuk st BERT. Co3naem Moaens u3 Tpex CIIOEB:
IIEPBBIN CIIOW — 3TO BXOJHOM CJIOM, BTOPOM CJIOW OTBEYAET 32 MPENPOLIECCUHT U
KOJIMPOBKY, TPETUH CJIOW OTBEYAET 3a APOMNayT (HyXeH JUIsl MPEAOTBPAIICHUS
nepeoOyueHusi, ycraHoBwin dropout rate paBasiM 0.1), TpuMeHEHUE
TIOJTHOCBSI3HOTO CJIOSI I CHTMOUMTAJIBHON (DYHKITUY aKTHBAIIHH.
o0yuyenue s3bikoBoM Moaeau: B METRICS yka3piBaem, 3HaueHHsI Kakux
METPHUK XOTEJIOCh Obl OTCIEXKHUBATh B Ipoliecce o0yueHus mozaenu. BeiOpansl
METPHUKH accuracy, precision, recall.
B model.compile B kadectBe optimizer BbiOpan Adam, B kauectBe loss —
OWHapHasE KPOCC-3HTPOMHS, B KA4ECTBE METPUK TNEPENAIOTCS METPHKU W3
METRICS (cwm. Boiie).
C nomomnisio model.fit mpoucxoauT 1000yUYeHHE MOJIENIM HA pacCMaTPUBAEMOM
naracete (B paMKax TIEpBOM CEpUU SKCIIEPUMEHTOB O3TO JMOO maracer ¢
OT3bIBaMH 00 OTENIsIX, JUOO JaraceT ¢ OT3hIBaMU O (UIbMAaX), IJIe MOJCSIh
YUUTCSL ONMPEAEIIATh NO3UTUBHOCTD UM HETaTUBHOCTH OT3bIBA.
TeCTUPOBAHUE MOJIeJIM HA TOM JKe Jaracere (IpsiMOe TeCTUPOBAHUeE):
TECTUPOBAHUE HA TECTOBOM BBIOOPKE TOTO K€ JaTacera, Ha KOTOPOM MOJEIb
oOyuanu, MPOUCXOIUT B TOM K€ HOYTOYKe, I7Ie TPOUCXOAUIIO OOyUEHHE.
coxpaHeHue O0Oy4YeHHOl MoJeJu: OOy4deHHass MOJENb IE€PBOHAYAIBHO
coxpansercss B Google Drive. JlanHbiii 3Tan HEOOXOAUM TSI TTOCIEAYIOIIETO
NEPEKPECTHOTO TECTUPOBAHUS, B X0/l KOTOPOTO MOJIeNb, 00Oy4YeHHasi Ha OJHOM
JaTacere, TECTUPYETCs HE Ha HEM XK€, a Ha IPYyTrOM Jaracere.
[Ipobrmema B TOM, uTOo y OecrutatHoro Google Drive mecto B XpaHHIUIIE
orpanudeHo 15 I'06, yero He HOCTAaTOYHO AJIE COXPAHEHHUS BCEX MOJCIIEH.
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[TosToMy AOMOTHUTENHLHO TMPUILIOCH KCHOJb30BaTh MPUBS3aHHBIA K
yHUBEpCUTETCKOMY akkayHTy Yandex Disk, pasmep xpaHuiuiina B KOTOpOM
cocrasinset 1 T6.
YenemHo 3aBepmuB nepekpectHoe TectupoBanue B Colab, s ckaumBawo u3
Google Drive mozenb JTOKadbHO Ha KOMIBIOTEP, MOCIE YEro 3arpykaro Ha
Yandex Disk (4ToObl CcTano BO3MOXHBIM NPENOCTaBUTh K HEH JOCTYN MO
ccouike). Teneps MOkHO ynanuTh Mozens u3 Google Drive.
8) TecTupoBaHue B paMKaXx cepuM IKCIIEPHUMEHTOB, B T. Y. lEPeKPECTHOE:
B oraenbHBI HOYTOYK BBIHECEHO BCE TECTUPOBAHHME B paMKax OJHOU CEpUU
AKCIIEPUMEHTOB: KaK MpsSMOE TECTUpOBaHUE (Korga oOydyeHue MOAENU U e
TECTUPOBAHUE MPOUCXOAUT HA OTHOM U TOM K€ JIaTaceTe), TaK U MEPEKPECTHOE
TecThpoBaHue (Korma oOydeHHEe MOJIETU MPOMCXOAUT Ha OJIHOM JaraceTe, a
TECTUPOBaHUE — Ha Apyrom). Hampumep, B Xo/1e MEPEeKPECTHOTO TECTUPOBAHUS
B paMKax IE€pBOM CEpUHM HKCIIEPUMEHTOB MOJENb, OOydeHHas OIpenelsiTh
MO3UTUBHOCTD UM HETATUBHOCTH OT3bIBA 00 OTEJe, TECTUPYETCS Ha JaTaceTe ¢
or3piBaMu 0 (unbmax. IlepekpecTHOoe TeCTHpOBaHHE TaKXKe MOAPA3yMEBACT
“mepexon” U B OOpaTHYIO CTOPOHY: MOJENb, OOyYE€HHasi OMpPEACNITh
MO3UTUBHOCTb MJIM HETaTUBHOCTH OT3bIBA O (UIbME, TECTUPYETCS Ha aTaceTe
¢ oT3bIBaMH 00 oTensax. JlaraceTsl 31ech OepyTcs U3 OAHOW M TOH e CEepUu
AKCIIEPUMEHTOB, TIOTOMY YTO TOJIbKO B 3TOM CIIy4ae UMEET CMBICI MPOBOAUTH
NEPEKPECTHOE TECTUPOBAHUE — CM. 3aMEUAHUE HUKE.
N3 Google Drive 3arpyxaroTcsi 1B€ yKe J000y4YeHHbIE MOAEIH (OAHA MOJEIb
BERT nooOyuyena Ha natacere C OT3bIBaMHU 00 OTeNsX, Apyras K€ MoJeib
BERT noo6y4eHna Ha gatacere ¢ OT3bIBaMH O (PuiibMax).
Pesynbratel TecTupoBanus coxpanstorcsa B Google Drive B Buse csv daiina.
3ameuanue:
Hamomuum, 4To nepekpecTHOe TeCTUPOBAHUE UMEET OTHOIIEHUE K IEPBOMY CIIOCOOY
NOHUMAaHUSI  CXOJACTBA  JaraceroB. MOXKHO 3aMeTHTh, YTO MEPEKPECTHOE
TECTUPOBAHUE UMEET CMBICII TPOBOJUTH HE JJI BCeX map jaaracetoB. Hanpumep, oHO
HE 11eJecOo00pa3Ho, ecu JaTaceT A COCTOUT M3 COOOIICHHWH ¢ MapKepoM, SBISETCS
JM COOOIIEHWE chamMoM, TOrAa Kak naraceT B mpencraeinser coOOW OT3BIBBI C
yKa3aHUEeM, SIBJISETCS JIM OT3bIB MOJIOKUTEIBHBIM WIH OTPUIATEIbHBIM. [[e710 B TOM,
4YTO MOJENb, OOy4deHHass Ha jgaracere A, HayududTcs pacno3HaBath crnam. llpu
TECTUPOBAaHUM HTOM MOJENM Ha Jaracere B oHa ckakeT, Kakue OT3bIBbI IO €€
MHEHHUIO CIlaM, a Kakue — HeT. He MOHSATHO, KaK OLIEHMBATh TAaKOW pe3ylbTaT: IS
OT3BIBOB JaHa TOJHKO MH(OpMAIUs O MO3UTUBHOCTH WJIM HETaTUBHOCTU OT3bIBA U
HET UH(OPMAITUU O TOM, SBIISCTCS JM OT3bIB ctaMoM. J[J1s1 pereHust 3Toi mpoOiIeMbl
B paMKax OJHOW CEepuUu SKCIEPUMEHTOB JaTaceThl CIEHUATbHO MOA0OpaHBI Tak,
YTOOBI MEPEKPECTHOE TECTUPOBAHUE UMENIO CMBICIL.
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I[J'UI BTOpOﬁ CCpUHN IBKCIICPUMCHTOB, KOTOpas IIOCBAILICHA KJIaCCI/I(l)I/IKaLII/II/I

COO6HICHHﬁ N JJICKTPOHHBIX IMHCEM HaA CIlaM W HC CIIaM, MOKHO BBIACIHUTL TC KC

caMbl€ 3Tallbl C HEKOTOPBIMU KOPPEKTUPOBKAMH:

)

2)

3)

4)
)
6)

7)
8)

npeaBapuTeJIbHAs MOATOTOBKA JAHHBIX: aHAJIOTMYHO TNIEPBOM cepuu
AKCIIEPUMEHTOB, 3a HCKIoUeHueM Toro, uyto BMmecto “LABEL COLUMN”
BTOpasi KoJoHHA Ha3biBaeTcs “IS SPAM”. 3anucanHoe B HEW 3HAUEHUE PaBHO
1, ecnu coobieHue sBisieTcs cnamoM, u () nHayve.

pa3aesieHre COOOIIEHMH WM JJIEKTPOHHBIX NMHCEM HA CNaM U He CIaM:
AQHAJIOTMYHO MEePBOM CEpUH IKCTIEPUMEHTOB.

co3nanue o0yyamomeil 1 TeCTOBOH BBIOOPKHU: B OTJIMYHE OT MEPBOM CEpHUH
AKCIIEPUMEHTOB, 3/€Ch YK€ OyIdeT NPHUCYTCTBOBaTh JucOaiaHC KIACCOB:
COO0IIeHHH co crmaMoM Oy/IeT 3aMETHO MEHbIIIE, YeM COOOIIEHH, KOTOpbIE HE
SABJISIFOTCSL  CIIAMOM. OJTO BBIHYXKJEHHAs Mepa, TaK KakKk B MCIOJIb3YyEMbIX
JaraceTax, €CJM MOJAep)KMBaTh OajaHC KIJIACCOB B TECTOBOM W 0Oydaromiei
BbIOOpKax, oOydJarorias BeIOOpKa IMOTy4yanach CIUIIKOM MajieHbkoi. [lanee B
paboTe g YYUTHIBAIO HWMEIOIIMICS AWcOallaHC KJIaccoB, MOAOUparo
COOTBETCTBYIOLIME METPUKU KAaYECTBA U TJI, TO3TOMY MPOOJIEMBI B 3TOM HET.
cO3/1aHMe A3bIKOBOM MO/IeJIH: AHAIIOTMYHO NIEPBOM CEPUU IKCIIEPUMEHTOB.
o0y4eHHe A3BIKOBOI MO/IeJIN: aHAJIOTUYHO MEPBOM CEPUU IKCIIEPUMEHTOB.
TeCTUPOBAHME MOJEeJM HAa TOM JKe Jaracere (MpsiMOe TEeCTUPOBaAHME):
AHAJIOTMYHO MEPBOM CEPUH IKCTIEPUMEHTOB.

coxpaHeHue 00y4eHHOM MOIe/IN: AaHAJIOTUYHO IIEPBOW CEPUU IKCIIEPUMEHTOB.
TECTUPOBAHHE B PAMKAX CEPHH JKCIEPHMEHTOB, B T. Y. IePeKpPeCcTHOE:
AQHAJOTMYHO IIE€PBOM CEpHM SKCIEPUMEHTOB, 3a WCKIIOYEHUEM IpuMepa
NEPEKPECTHOTO TECTHUPOBAHUS: MOJIEIb, OOYUEHHAsl ONpPENENsATh, SBIAETCA JIU
TeKCcT SMS cnaMom, TECTHPYETCS Ha OIPEACIICHUE CIlaMa B JJIEKTPOHHBIX
MMChMax.

JUist ocTanbHBIX 9 MOJENei, B 11eJI0M, SKCIIEPUMEHTHI ObUIN MPOBEAEHBI CX0KHUM

o0pa3oM: Takke TMPOBOJATCA JIBE CEPUHM HKCIEPUMEHTOB [0 AHAIOTMYHOMY

aJITOPUTMY.

IIpakTnueckas yactb 4 — ['mrxad-peno3uropuis

B rurxab peno3utopuu (Ha JaHHBII MOMEHT NPUBAaTHOM) BBLJIOKEHBI BCE

(aiiIbl C KOJOM.

Onucanue narnok Byujia "Ha3BaHUE MaNKU — OMKMCAHUE €€ COACPKUMOro":

1.
2.

datasets — ucronp3yemblie B paboTe 1aTaceThl

bert — SKCIIEpUMEHTBI ¢ MOJIEIIBbIO bert
14
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roberta — SKCIIEpUMEHTHI C MOZEIIbIO roberta
albert — sxcniepuMeHTHI ¢ Mozielbio albert
electra — skCIIepUMEHTHI ¢ MOJICHIBIO electra
distilbert — skcniepumenTsl ¢ Mmozenbio distilbert
mobilebert — skcriepuMeHTHI ¢ MOZIENTbIO mobilebert
labse — akcniepuMeHThI ¢ Mozenbio labse
talkheads ggelu bert — sxcniepumenTsl ¢ Mozenbio talkheads ggelu bert

10.lambert — skcriepuMeHTHI ¢ MozeNbI0 lambert

1.

tn_bert — skcriepuMeHTHI ¢ MoZeINbIo th_bert

B kaxmoil manke BBUIOKEHO HECKOJIbKO (haiiyioB jupyter notebook, Hanmucan readme

daiin ¢ ykazaHueM TOro, B KakoM (ailyie 4To JICKUT, a TAKXKE MPUBEICHBI CChUTKH Ha

moii Yandex Disk st 1ooOy4eHHBIX MOJENEH.

Pe3y.HBTaTBI OKCIICPUMCHTOB, UX BU3yaJIMW3aluA, aHAJIU3 W BBIBOJAbI O CXOACTBC

JAaTaCCTOB:

1.

JUTS TIEPBOM CEPUM IKCIIEPUMEHTOB (OIpeIesieHUe MTO3UTUBHOCTH OT3hIBa) — B
¢aiine results_of first series of experiments.ipynb

JUIL BTOPOM CEepUM SKCIEPUMEHTOB (ompenesieHue crnama) — B aiiie
results of second series of experiments.ipynb

JUIS  J1aTaceToB, B3SATBIX M3 pPa3HBIX CEPHH JKCIICPUMEHTOB — B (aiiie
additional research for similarity in second sense for datasets from differ
ent series of experiments.ipynb

FI/IHOTGBBI, a TaKiKC p33pa6OTaHHI>IC B COOTBCTCTBHHU C HMMH MCTOAbI OIICHKH

CXO0ACTBA AaraccToOB, UCCIICAOBAHHC 3(1)(1)6KTI/IBHOCTI/I 9THUX MCTOJOB, BHIBO/bI:

1.

METOJ] B  COOTBETCTBMM C  MEpBOMl  rumore3oi — B (paiine
first method for comparing datasets.ipynb
METO B  COOTBETCTBMM CO  BTOPOM  THIOTe30H — B  (aiie
second method for comparing datasets.ipynb

IpakTnyeckas yactsb S — Kparkoe onucanue coaep;KumMoro
pe3yJbTaToB IKCINEPUMEHTOB

B kauectBe PE3YIbTATOB SKCIICPUMCHTOB JJIA K&)K,Z[Oﬁ MOJCJIN BBICTYIIAROT:

)
2)

3)

Ka4eCTBO Ha 00yJaromIeil BRIOOPKE (sl KaXKIOTO U3 JaTACETOB),
Ka4eCTBO Ha TECTOBOM BBIOOpKE (711 Ka)XXJIO0Ml Mapbl BUIA (Oamacem OJisl
0OyueHus, oamacem O0jisi MeCmuposanus)),

HU3MCHEHHE KaueCTBa IIPH MEPEXOJIE C TECTOBOM BHIOOPKH HA 0O0yYaroIIyto (s
KaXXJI0M napsl BUAA (Oamacem 0ns 00yyeHus:, oamacem 01 mecmuposanus)),
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
4) oTHOCUTENBHOE (BBIPAXXEHHOE B MPOLIEHTaX) M3MEHEHHUE KauecTBa (accuracy,
fl score) mpu mepexone ¢ oOydaronieil BHIOOPKH Ha TECTOBYIO (JJI1 KaKJIOU
napsl BUja (Oamacem 0s 00yuenusi, oamacem 0Jisk meCmupo8aHus)),

[Tocne mpoBedeHUsT SKCIEPUMEHTOB sl ABYX JnaracetoB A u B cuemyer
COXPAHITh PE3YJAbTaThl TaKUM OOpa3oM, YTOOBI BIIOCICACTBUM WX OBUIO YI0OHO
oOpabateiBaTh. [losTOMYy s 3amuchiBato pe3ynbrarel B DataFrame u 3arem coxpassito
€ro ¢ pacmupenurem csv B cBoil Google Drive B COOTBETCTBYIOILYIO NATIKY.

Tak Kak pe3yJbTaToB JKCIEPUMEHTOB MOJYYHJIOCh JOCTATOYHO MHOIO,
norpeboBaniach WX BU3yanM3alnusa. Busyanuzamus pe3ylbTaToB 3KCIEPUMEHTOB
IPOUCXOUT B OTAECIbHOM HOYTOyke. braromaps Busyanuzanuu AOKHO CTaTh
MTOHATHO, HACKOJIBKO CXOXHMHM SIBJISIFOTCSI pACCMAaTPUBAEMBIE NATACETHI; 3TO JIOJKHO
noMo4yb C(hOPMYIUPOBATH TUIIOTE3bl OTHOCUTEIHLHO TOTO, HA YTO OMUPAETCA METOJ
OLICHKHU CXOJICTBA JaTaCETOB.

IIpakTHyeckas yactb 6 — Pe3yabTarbl 00y4yeHUsI M TECTUPOBAHUS
JJIS1 IEPBOi ceprM IKCIIEPUMEHTOB

Pesynprarel 1TepBOM W BTOPOM CEPUM DKCIIEPUMEHTOB  BBUIOKEHBI B

ruTXad-peno3utropuil. BeinonHena Busyanusauus pesyiasraroB. Hanbonee 3Haurmbie
rpaduKy ¥ BBIBOJIbI U3 HUX MPEACTABICHBI HUKE B OTYETE.

Pucynox 1. Ipapux pasnocmeii kauecmesa (accuracy, f1_score) na mecmogoii u odyuaiouetl 6bi60pKe
onsa 10 mooenen
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PazpaboTka MeTosa oreHKH cxozcTBa aaracetos, O.1. Konbuio

Pucynok 2. Paznocmu xauecmea na mecmosgoui u ooyuaroujell 8vioopkax 0as eécex 10 modeneii cpazy, a maxaice

Quality on test and on train difference for all models trained on hotel reviews and tested on hotel reviews dataset
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Pucynox 3. I'paghux omnocumenvnozo usmenenus: kavecmaa (accuracy, f1_score) npu nepexooe ¢ ooyuaioweti

8b100pKU HA Mecmogyio 071 Kadxcoou u3 10 modenet

Quality relative difference (in percent) between test and train for 10 models trained on hotel reviews and tested on hotel reviews dataset  Quality relative difference (in percent) between test and train for 10 models trained on hotel reviews and tested on movie reviews dataset

X
-2
-4
° °
-6
-8
-10
-12
-14
-16
& &
ca SN
o L

3

o\*“\‘b& &

b

eX

K2

o

<
‘ﬁ@é‘ ,\&‘3"
N2 S

X accuracy
® fl_score

¥

X
L]
X
L ]
P SN
0‘6" A yp’@ >4
o7
x\"“b
\.‘D\*

8 &
& o
»,% &

X accuracy
® 1 _score

X
°

X

& Oa o
o\"“\& &

% X
X
X 2% L] X
L]
°
& & &
\?’pﬁ e&v\\&% @gdﬁ qe\\,y"@y

87
i
¢

Quality relative difference (in percent) between test and train for 10 models trained on movie reviews and tested on hotel reviews dataset Quality relative difference (in percent) between test and train for 10 models trained on movie reviews and tested on movie reviews dataset

10 >.<
o X

=10

-20

30

- B
‘y“‘ &

X e

£ Gl
o\‘}\@e e\f“é

x

X
&
° X
X L ]
& o
& i % o
\\& O‘bt s G‘P
&7
o

Xe

X accuracy
® f1_score
X
[ ]
b4 X
b §
[ ]
X
& » & o
R ™
Na o « o
X
“0
"

17



PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
Pucynok 4. OmnocumensHule usMeHeHus Kauecmea (6 npoyenmax) Ha mecmogou u obyuaroujeli 6bloopkax OJis
scex 10 mooenetl cpazy, a makaice cpeonee u MEeOUAHHOe 3HAUeHUs O]k OMHOCUMENbHBIX UMeHeHull accuracy, f1_score.

. B Mean value

-5 X Medianvalue

|
w
&

o i o0

]
s
o ®» offece o
]

-16 -90 W Mean value
X Median value

accuracy f1_score accuracy f1_score

Quality relative difference (in percent) between test and train for all mode

.
.
.
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W Mean value
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. . X Median value

[lepBast cepusi SKCIEPUMEHTOB MPOBOAMIIACH C OaJaHCHPOBKOM KJIacCOB U B
oOyuyaroieid BbIOOpKe, U B TECTOBOW BbIOOPKE. [I03UTUBHBIX U HETATUBHBIX OT3HIBOB
OBLIO MPUMEPHO OIMHAKOBOE KOIMYECTBO. [loaTOMY IIpH aHanu3e ciaenyer oopaiars
BHUMaHue U Ha fl_score, v Ha accuracy.

IIpo cxoacTBO AaTaceTOB B MEPBOM CMbICJIE

ITo BBEAECHHOMY OIPEIEIEHUIO CXOACTBA JIATACETOB B IEPBOM CMBICIIE, MOJIEIIb,
oOyueHHas Ha JaraceTe A U TIOKa3bIBAIOIIas XOPOIIHWE PE3yAbTaThbl MpHU
TECTUPOBAHUMU Ha A, Tak)Ke MOKAa3bIBA€T XOPOIIUE Pe3ylbTaThbl IPU TECTUPOBAHUU U
Ha B. CrnegoBarenbHO, HYXHO NpOaHaJIU3UpPOBaTh TIpaduKU CleBa-BHU3Y U
CIIpaBa-BBEPXY.

AHanu3 rpaduKoB:

1) npu oO0y4yennu Ha aaracere ¢ OT3bIBaMM 0 (GUILMAX U TECTUPOBAHMHU HA
jaaracere ¢ 0T3bLIBAMHU 00 0TeJIAX (Mepexo/l ¢ 0T3LIBOB 0 (PMJIbMaxX HA OT3BIBBI 00
oTeJIfAX):

I. kayecTBO Ha TeCTOBOM BbHIOOPKE:

3HaueHus accuracy Mpy TECTUPOBAHUHU B 3aBUCHMOCTU OT MOJIEIIH KOJEOIIOTCS
npumepHo ot 0.51 mo 0.87, cpeaHee apudmeTrnyeckoe U MEIUAHHOE 3HAYCHUS B
paiione 0.7.

3unavyenus fl_score mpu TtectupoBaHuu KoneOmorcs npumepHo ot 0.4 mo 0.87;
cpennee apudmerndeckoe 3HaueHue fl score mpumepno 0.7, Tormaa Kak MeIUaHHOE
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Pa3paGoTKa METOAa OLEHKH CXOncTBa aaracetos, O.J. Kombuios
3Hauenue fl score B paiione 0.75. ¥V mopeneit ALBERT wu talkheads ggelu bert
HaOmonaoTcss HauMeHblnve 3HadeHus fl score: mpumepno 04 wu 046
cooTBeTcTBeHHO. {7151 ocTanbubix Monenei f1 _score He menee 0.65.
I1. abconr0THOE N3MEHEHHE Ka1eCcTBA:

IIpu mepexome ¢ TecTOBOM BBIOOPKM Ha OOYydYaroOlIlyr, MU3MEHEHHE accuracy
cocrasisier otr -0.38 no +0.08; cpenHee 3HAaUEHME U3MEHEHMI accuracy COCTaBIISIET
npumepHo -0.08, torma kak meamanHoe — npubau3uTeNbHO -0.04. Tonbko y IBYX
moneneit u3 aecsatu (MobileBERT u ROBERTA) usmenenue accuracy menee -0.18.

[Ipu mepexone ¢ oOyuaromieil BEIOOpKH Ha TecToBylo, u3meHenue fl score, B
3aBUCUMOCTH OT HCHOJIb3yeMoW Mozenu, cocrasiser ot -0.3 mo +0.07; cpennee
3HaueHue uaMeHeHuit f1 score coctapnser nmpumepHo -0.09, Torma kak MeIUMaHHOE —
npubnausurensHo -0.07.

II1. oTHOCUTE/IbHOE U3MEHEHHE KaYecTBA:

[Ipu nepexonme ¢ oOydaromiel BBHIOOPKM Ha TeCTOBYIO, y 9 monenedt u3 10
OTHOCUTEJILHOE HM3MEHEHHME accuracy coctaBisier ot -26% po +11%, cpennee
3HaueHue 1o BceMm 10 MoaensiM npumepHo -9%, a MeaguaHHOE 3HaY€HUE — OKOJIO0 -6%.
Jlumms 'y omuoit mozenu (MobileBERT) accuracy ymano 0CTaTrodHO CHIIBHO,
npuOIM3uTEIHLHO Ha 42%.

[Ipu nepexonme ¢ oOydaromiel BBHIOOPKM Ha TeCTOBYIO, y 9 monenedt u3 10
oTHocuTenbHOe n3MeHenue fl_score coctaiuser ot -29% 5o +9%, cpenHee 3HaUCHHE
no BceM 10 momensim mpumepHo -10%, a MequaHHOE 3HaUeHUE — OKOJIO -8%. JInb y
onnort wMoxenu (talkheads ggelu bert) fl score ymamo mOCTaTro4HO CHIIBHO,
npubnau3uTeabHo Ha 41%.

2) npu o0yuyeHHM HA Jaracere C OT3bIBaMH 00 OTeJAX M TECTHUPOBAHUM HA
paracere ¢ OT3bIBaMu 0 (pujbMax (mepexoa ¢ OT3LIBOB 00 OTeJAX HA OT3BIBBHI O
¢puiabmax):

I. kayecTBO HA TeCTOBOM BbIOOPKE:

3HaueHHs accuracy MpU TECTUPOBAHUU B 3aBUCUMOCTU OT MOJEIIH KOJICOTIOTCS
npumepno ot 0.5 go 0.7, cpemnee apudmerudeckoe oxojo 0.61, MenuanHoe
3HaYeHue npudnusutensbHo 0.58.

3nadyenus fl_score mpu TECTUPOBAHUM UMEET 3HAYUTEIBHBIN Pa30poC, HAXOMICh
B npomexxyTke mpumepHo oT 0.05 mo 0.73. Cpennee 3nauenue fl score cocraBusieT
okoJio 0.5, Torna kak MmeauanHoe — npumepHo 0.62.

I1. abconroTHOE H3MEHEeHHEe KAaYeCcTBa:

[Ipu mepexone ¢ oOydvarorieil BHIOOPKH Ha TECTOBYIO, U3MEHEHHE accuracy, B
3aBUCHUMOCTH OT MCIIONB3yeMOM monenu, cocrtasiser oT -0.34 no -0.19; cpennee u
MEJIMAHHOE 3HAYE€HUS U3MEHEHHM accuracy COCTaBIISIOT pumepHo -0.27.
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio

N3menenue fl_score npu nepexone ¢ 00ydaroliei BBIOOPKH Ha TECTOBYIO UMEET
oonbioit pazopoc. Mamenenus fl score cocrasmsitor ot -0.77 mo -0.12. Cpennee
3HaueHue npumepHo -0.38, Torga kak meaunanHoe -0.3.

I11. oTHOCHTEJIbHOE H3MEHEHHE KaYecTBa:

[Ipu mnepexome c¢ oOyuaromell BBHIOOPKM Ha TECTOBYIO, OTHOCHUTEIBHOE
U3MeHeHNe accuracy coctaBisieT oT -40% no -20%, cpenHee U MEAMAHHOE 3HAYEHUS
npuMepHo -30%.

OtHocutenbHOE m3MeHeHue fl score mpu mepexone ¢ 00ydaromieil BHIOOPKH Ha
TECTOBYIO HMeeT Oonbiioi pa3dpoc. OtHocuTenbHoe wu3MmeHeHue fl score (B
3aBUCUMOCTH OT MOZENHN) cocTaBisieT oT -95% 1o -15%. Cpennee apudpmerndeckoe
3HaueHue npumepHo -43%, Torna kak MeIMaHHOE — NPUOIU3UTENbHO -33%.
3akJjil04eHne Mo CXOACTBY JaTACETOB B IEPBOM CMbICJIEe

B OonbpmmHCcTBE CBOEM, MOJEeau, OOyUeHHbIE Ha JaTacere C OT3bIBAMU O
buapMax, TaKkKe MOKa3bIBAIOT XOPOIITUE PE3YIbTaThl MPYU TECTUPOBAHUH HA JTaTaceTe
¢ oT3bIBaMu 00 otensax. Takum oOpazoM, HaOIIOMAETCs MEPEHOC KauecTBa C Jaracera
C OT3bIBaMH O (UIIbMax Ha JaTaceT C OT3bIBaMH 00 OTENAX, TO €CTh UMEET MECTO
CXOJICTBO J1aTaCE€TOB B MIEPBOM CMBICIIE.

[Ipu »TOM, MepeHOC KauecTBa B OOpPAaTHYIO CTOPOHY (C Aaracera ¢ OT3bIBaMH 00
OTEJISX Ha JaTaceT C OT3bIBaMU O (UIbMaXxX) MPOUCXOIUT 3aMETHO XyXKe. YOeamnch,
9TO CXOJCTBO JaTraceToB B TIEPBOM CMBICJIE He 00JagaeT CBOWCTBOM
CUMMETPUYIHOCTH.

IIpo cxoacTBO AaTaceToB BO BTOPOM CMbICJIE

[To BBeEHHOMY HaMH OIPENENIEHUIO CXOJICTBA JaTaceTOB BO BTOPOM CMBICIIE,
naraceTl A U B cxou BO BTOPOM CMBICTE, €CITM MHOXKECTBO MOJIENEH, XOPOIIIO
paboraromux Ha A (mpu oOyueHHM Ha A), COBIAJAaET C MHOXECTBOM MOJENEH,
xopouo padoraromux Ha B (mpu o0yuenuu Ha B).

1) Ins naracera ¢ or3pIBaMH 00 0TeJIsIX
I. kayecTBO HA TeCTOBOM BBIOOPKE:

Accuracy npunumaet 3Hadenust ot 0.75 no 0.95, cpennee 3HaueHue accuracy B
paiione 0.82, Torna kak MmeauaHHoe — okoso 0.79.

fl score mpunumaer 3Hauenus ot 0.71 go 0.95, cpennee 3Hauenue fl score B
paiione 0.8, Torga kak meananHoe — okoso 0.77.

I1. aGcoIl0THOE U3MEHEeHUE KaYeCcTBA:

[Ipu mepexone ¢ oOydvaromieil BHIOOPKM Ha TECTOBYIO 3HAUEHHUE accuracy
u3MeHsiercs He Oosee yem Ha -0.1; cpeqHee 1 MenuanHoe 3HaYeHus B paiione -0.06.

Hns 9 mopeneit u3 10 musmenenue fl score mpu mepexone ¢ oOydyaromiei
BBIOODKM Ha TEeCTOByl0 npuHHMaeT 3HadeHus ot -0.1 go -0.035; cpennee u
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Pa3paGoTKa METOAa OLEHKH CXOncTBa aaracetos, O.J. Kombuios
MEJMaHHOE 3HaYeHus (10 BCEM JIECATU MOJIENIIM) COOTBETCTBEHHO PaBHbI IPUMEPHO
-0.065 u -0.05. Camoe cunbHOe majneHue HaoOmonanocsk y moaenu MobileBERT, rae
usMmeHenue fl1_score cocraBuiio mpumepHo -0.14.
I11. oTHOCHTEJIbHOE H3MEHEHHE KaYecTBa:

OTHOCUTENIPHOE M3MEHEHUE accuracy IMpHu IMepexoie C TECTOBOW BBHIOOPKU Ha
oOyuaronryto coctabiseT oT -11% 1o -1%; meauanHoe U cpegHee 3HaYeHUs B pailoHe
-6%.

Hus 9 moneneit u3 10 orHocuTenbHoe m3MeHeHue fl score mpu mepexone ¢
oOyuJaroteil BEIOOPKH Ha TECTOBYIO cocTaBisieT oT -11% mo -4%. Cpennee 3HaueHue
u3Menenust fl score (mo Bcem 10 Momensim) okoso -8%, Torga Kak MeIMaHHOE
npubnusurenbHo -6%. Camoe cuibHOE OTHOCUTENbHOE u3MeHeHue fl score
HaOmonanock y moaenu MobileBERT u cocraBuio npumepno -0.16%.

2) lnst naracera ¢ oT3bIBAaMH 0 (PHJIbMAX
I. kayecTBO HA TECTOBOM BHIOOPKE:

Accuracy npuHumaeT 3HadeHus or 0.64 no 0.84, cpenHee W MeAMAHHOE
3HaYeHHUs accuracy B paiione 0.73.

fl score mpunumaet 3HaueHus ot 0.65 1o 0.84, cpeqHee U MeIMaHHOE 3HAYCHUS
fl _score okoino 0.74.

I1. aGco/1loTHOE H3MEHEeHHe Ka4eCcTBa:

Hns 9 mopeneit u3 10 uW3MeHeHHWe accuracy Mpu mepexoae ¢ oOydarouiein
BBIOODKM Ha TecTOByl0 npuHMMaeT 3HadeHus ot -0.11 mo +0.05; cpennee u
MEJMaHHOE 3HaueHHUs (10 BCEM JECSATH MOAENSIM) MpUuONIu3uTeNbHO paBHBI -0.05.
Camoe cwibHOe majaeHue Habmopanock y Mozaenu MobileBERT, rne usmeHenwue
accuracy cocTtaBwio npumepHo -0.25.

WNuTtepecHo, uro s fl1_score HaOmomaeTcs Modtu To ke camoe. Y 9 mozenen
n3 10 usmenenne fl score mpu mepexone ¢ oOydaronieil BBIOOPKHM Ha TECTOBYIO
coctapnsieT ot -0.11 mo +0.05. Cpennee u MeauaHHOE 3HaYeHUs (11O BCEM JIECSTU
mMojensim) npubnusutenbHo paBHbl -0.05. Camoe cuinbHoe u3Menenue fl score
HaOmonanock y moaenu MobileBERT u cocraBuio npumepso -0.2.

II1. oTHOCUTE/IbHOE U3MEHEHHE KaYecTBa:

Hns 9 mopeneit u3 10 oTHOCUTENBHOE M3MEHEHHME accuracy MpPU MEPEXOe C
oOyuaroleid BBIOOPKK Ha TECTOBYIO NMPUHUMAET 3HaueHus ot -12% no +8%; cpennee
U MEIuaHHOE 3Ha4YeHUs (IO BCEM JECATH MOJAENAM) MPUOIU3UTETHLHO paBHBI -5%.
Camoe cunbHOE majzeHue HaOmomaioch y monenu MobileBERT, rne m3amenenue
accuracy COCTaBWJIO MpUMepHO -28%.

Y 9 mopeneit u3z 10 otHocutenbHoe u3MeHeHue fl score mpu mepexone ¢
oOydaronield BBIOOPKM Ha TECTOBYIO cocTaBisieT oT -12% mo +7%. Cpennee u
MeAMaHHOE 3Ha4eHUs: (10 BCEM JECATH MOJEsM) MpUOIU3UTENBHO paBHBI -5%.
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
Camoe cuibHOE OTHOCUTENbHOE u3MeHeHue fl score HaOmOmamoce y Monenu
MobileBERT u coctaBuio npumepHo -22%.
3akJIl0ueHue Mo CXOACTBY 1ATACETOB BO BTOPOM CMBbICJIe
MoXHO yTBEp)K/IaTh, YTO B OOJNBIIMHCTBE CBOEM MOJICIH XOPOIIO padOTaAIOT H
Ha JaraceTe ¢ OT3bIBaMU 00 OTeNsAX, M Ha Jaracere ¢ oT3biBaMu o (unbmax. [lpu
stoM y moaenu MobileBERT npu nepexone ¢ oOydaromieil BBIOOPKM Ha TECTOBYIO
Ka4e€CTBO MAJAET CUJIbHEE, YEM Yy APYTMX MOJAEJIEH. DTO MPOUCXOAUT HA KaXIOM U3
IBYX paccMmarpuBaeMbIX pAaraceToB. I[loaBoms WTOr, ckopee Bcero Halaraaercs
CXOJICTBO JaTACETOB BO BTOPOM CMBbICJIE.
Pucynox 5. Abcontommnoe uzmenenue xauecmaa 0is Kaxcoou mooenu npu nepexooe ¢ oamacema movie
reviews na oamacem hotel reviews (noopobno onucano éviuie)

Absolute quality difference for each model trained on hotel reviews and tested on them VS trained on movie reviews and tested on them
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Absolute quality difference for models trained on hotel reviews and tested on them VS trained on movie reviews and tested on them
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio

Pucynox 6. OmnocumensHnoe usmenenue kauecmada 0Jisk Kaxrcool Mooenu npu nepexooe ¢ oamacema nmovie
reviews Ha damacem hotel reviews, sblpasiceHHoe 8 NPOYEHmMax

Relative quality difference (in percent) for each model trained on hotel reviews and tested on them VS trained on movie reviews and tested on them
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AHanu3:

ITepexonom ¢ natacera A Ha aaraceT B Oyaem Ha3bIBaTh Mepexo]y
om o0y4YeHHUs ¥ TECTUPOBAHUS Ha J1aTaceTe A

Kk 00y4EeHUIO U TECTUPOBAHUIO Ha JlaTtaceTe B.

1) AGconoTHOE M3MEHEHHE accuracy MpU MEPEXojie ¢ JlaraceTa movie reviews
Ha maraceT hotel reviews cocrtasnset oT 0.035 g0 0.125 (B 3aBUCUMOCTH OT MOJIEIH).
Cpennee 3nauenue npumepHo 0.085, menuannoe 3HaueHue npudau3uTesnbHo 0.09.

2) AbcomotHoe u3MeHnenue fl score mpu mepexojie ¢ Jaracera movie reviews
Ha pnaracetr hotel reviews coctaBiser ot -0.005 mo 0.105. Cpemnee 3HaueHue
npumepHo 0.06, MmenuanHoe 3HaueHue npuoausuTensHo 0.075.

3) OrtHocuTenbHOE H3MEHEHHE accuracy IpH IIepexojie C jJaracera movie
reviews Ha garacet hotel reviews cocraBnser ot 5% 1o 19%. Cpennee u MearaHHOE
3HaYeHus: npuodausurensHo 11.5%.

4) OtHocuTenbHOe u3MeHeHue fl score mpu Tmepexoae C jJaracera movie
reviews Ha nartacet hotel reviews cocrasiser ot -0.5% m0 16%. CpenHee 3HaueHUE
npuMepHo 8%, TOTJa Kak MeTMaHHOE 3HAaYeHHUE MPUOIU3UTENbHO 9.5%.
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
CTpOFO FOBOpH, N3MCHCHHUEC HEC ABJISACTCA CTa6I/IJ'IBHBIM, OHO HpI/IHI/IMaeT paSHBIe
3HA4YCHHUA B 3aBUCUMOCTH OT paCCManHBaCMOﬁ MOACIIN.

Tem He MeHee, 1 aOCONIIOTHOE, U OTHOCUTEIIEHOE M3MEHEHHE KauecTBa (accuracy
u fl score) mpu mepexoje c maracera movie reviews Ha pgaraceT hotel reviews
HeOOJTbIIOE. ITO MOATBEPIKAAET CXOACTBO 1aTACETOB BO BTOPOM CMBbICJIE.

HTO0roBblil BLIBO/ 110 NIEPBOH CEPHH IKCIIEPUMEHTOB:
HaOntomaeTcst cX0ACTBO 1aTaceToB U B IEPBOM, U BO BTOPOM CMBICIIE.
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Pa3paboTka meroza onieHku cxojcTBa naraceros, O.1. Komnbuio
IIpakTHuyeckas yactb 7 — Pe3yabrarsl 00y4eHUs M TECTUPOBAHUS
AJIsA BTOpOi’i CEPpHUHA IKCIEPUMECHTOB

Pucynox 7. I'paghux pasnocmeni kauecmea (accuracy, fl_score) Ha mecmogoii u obyuaioujeil 6b100pKe
ona 10 mooenen

Quality difference between test and train for 10 models trained on spam sms and tested on spam sms dataset Quality difference between test and train for 10 models trained on spam sms and tested on spam emails dataset
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Pucynok 8. Paznocmu xauecmea na mecmogoti u ooyuarouseli evioopkax ons eécex 10 mooeneii cpazy, a
makaice cpeonee u MeOUaHHoe 3HaveHus s pasHocmell accuracy, precision, recall, f1_score.

Quality on test and on train difference for all models trained on spam sms and tested on spam sms dataset Quality on test and on train difference for all models trained on spam sms and tested on spam emails dataset
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PazpaboTka MeTosa oreHKH cxozcTBa aaracetos, O.1. Konbuio

Pucynox 9. I pagpux omnocumenvrozo usmenenus kavecmaa (accuracy, f1_score) npu nepexooe ¢
obyyarowell 8blOOPKU HA Mecmo8yro 05t Kaxcoou uz 10 modeneii. OmuocumenbHoe usMeHeHue Kaiecmead
BbIPAIICEHO 8 NPOYEHMAX

Quality relative difference (in percent) between test and train for 10 models trained on spam sms and tested on spam sms dataset
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Pucynok 10. Omnocumenvhole usmenenus kauecmeda (8 npoyenmax) Ha mecmogotl u ooyuarowell

evlbopkax 05 cex 10 moodenetl cpazy, a makaice cpeoHee u MeOUAHHOe 3HAUEHUs. OJisk OMHOCUMENbHBIX

usmenenuil accuracy, fl_score

Quality relative difference (in percent) between test and train for all models trained on spam sms and tested on spam sms dataset

Quality relative difference (in percent) between test and train for all models trained on spam sms and tested on spam emails dataset
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio

Btopas cepusi sKCepuMEHTOB, B OTIMYME OT MEPBOM, NpoBoaUiIach 0e3
0ajaHCHUPOBKM KJIACCOB B OOyd4aroiiei W TecToBOM BbIOOpKax. CooOmeHuid win
ANIEKTPOHHBIX MTUCEM, KOTOPBIE MOMEUYEHBI KaK CIlaM, 3aMeTHO MeHblie. [loatomy npu
aHaJM3€e BTOPOW CEPHUM HKCIIEPUMEHTOB CJIeAyeT oOpallaTth BHUMAaHKUE HE Ha accuracy
u fl score (kak MBI Jenand TpU aHAIU3E PE3yAbTaTOB TIEpPBOM cepuu
AKCIIEPUMEHTOR), a UCKIIIOUUTENBHO Ha fl_score.

Bo BTOpoil cepuu SKCHEPUMEHTOB AaTaceThl pPa3OMBAINCH HA JBE MPUMEPHO
paBHBIC YaCTU: O0YUaAOIIYI0 BEHIOOPKY U TECTOBYIO BHIOOPKY.

HpO CX0ACTBO JaTaceToB B NI€EPBOM CMbICJIC

ITo BBEAEHHOMY OIPENEIECHUIO CXOACTBA AATACETOB B IEPBOM CMBICIIE, MOJIEIIb,
oOyueHHas Ha JaraceTe A U TIOKa3bIBAIOMIas XOPOIIHWE PE3yabTaThbl TMpHU
TECTUPOBAHUMU Ha A, Tak)Ke MOKAa3bIBA€T XOPOUIIUE Pe3ylbTaThbl IPU TECTUPOBAHUU U
Ha B. 3HauuT, HY>)KHO MTpoaHaIU3UPOBATh rpadUKu CIEBa-BHU3Y U CIIPaBa-BBEPXY.

AHanu3 rpauKkoB:

1) npu o0y4yeHnMH Ha Jaracere ¢ SMS U TECTUPOBAHMH Ha Jaracere ¢ emails
(mepexon ¢ sms Ha emails):
I. kayecTBO HA TECTOBOM BHIOOPKE:

3unadyenus fl score mpu TECTUPOBAHMM B 3aBUCHUMOCTH OT MOJEIHU KOJEOIIOTCS
npumepro ot 0.3 1o 0.5; cpennee u mequanHoe 3Hadenus f1_score B paiione 0.4.

I1. aGcoIl0THOE U3MEHEeHUE KaYeCcTBA:

fl score, B 3aBUCUMOCTH OT WCIOJb3yEeMOW MOJEIH, YyMEHbBIIAECTCS Ha
npuMepHo 0.45—-0.65; cpenHee U MEAMAHHOE 3HAYEHUS COCTABIAIOT mpumepHo 0.55 u
0.58 COOTBETCTBEHHO.

II1. oTHOCHTE/IbHOE M3MEHEHUE KauyecTBA:

OtnocutenbHoe manenue fl score cocraBmsier or 46% no 68%, cpennee u
MeJIMaHHOE 3HAa4YeHUs B parioHe 58%.

2) npu o0yyeHHM Ha Aaracere ¢ emails U TeCTHPOBAaHMM Ha Jaracere ¢ SmS
(mepexox ¢ emails Ha sms):
I. kayecTBO Ha TeCTOBOM BBHIOOPKE:

3nauenus fl_score mpu TECTUPOBAHUM B 3aBUCUMOCTH OT MOZENIH KOJEOMIOTCS
npumepHo ot 0.2 no 0.38; cpennee n meauanHoe 3HaueHus f1_score B paitone 0.26.
I1. abco/1loTHOE H3MEHEHHe KaYeCcTBa:

fl score, B 3aBUCUMOCTM OT HCHOJb3yEMOW MOJEIN, YMEHBIIAETCS Ha
npuMepHo 0.46—0.78; cpenHee 1 MEAMAHHOE 3HAYEHUS COCTABIAIOT puMepHO 0.64.
II1. oTHOCUTE/IbHOE U3MEHEHHE KaYecTBa:

OtHocurenbHoe nageHue fl score cocrtaBisier or 61% g0 80%, cpennee u

MEJIMAaHHOE 3HaUeHuA B parioHe 71-73%.
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
3akiIl0ueHue 1Mo CXOACTBY JATACETOB B IEPBOM CMbICJIE:
[Tpu nepexone ¢ sms Ha emails 3HaueHus f1_score moyry4aroTcs BbIIIE, YEM TIPU
nepexoze ¢ emails Ha sms. Taxke npu nepexone ¢ sms Ha emails magenue f1_score
HUKE.

Takum oOpa3zom, MepeHoc KadecTBa C Jaracera ¢ Sms Ha jgaracer ¢ emails
IPOMCXOAUT JIydllle, YeM NEepPeHOC KadecTBa HaoOopoT (¢ naracera ¢ emails Ha
naraceT ¢ sms). CienoBaresibHO, IEPEHOC KaueCcTBa HECUMMETPUYEH.

Bmecre ¢ Tem, maxe mnpu Hamboiee ygayHOM H3 JIByX paccMaTpHUBAEMBbIX
NEPEHOCOB CpelHee U MennanHoe 3HadeHus f1_score cocrasisaroT npumepHo 0.4, yTo
HE COOTBETCTBYET BBICOKOMY KAYECTBY.

[TonBons utor, He HAOJIIOAAETCS CXOACTBO JAaTACETOB B MEPBOM CMbICJIe (HET
NnmepeHoca KavyecTna).

HpO CXO0JACTBO JaTaceToB BO BTOPOM CMBICJIC

1) Ins naracera ¢ sms
I. kayecTBO Ha TeCTOBOM BHIOOPKE:

9 u3 10 moneneit umerot fl _score mpumepHo ot 0.89 mo 0.98, meamanHoe u
cpennee 3HadueHus B paiione 0.92-0.94. Monens Bert umeet f1_score okomno 0.78, uto
CYILIECTBEHHO HUXKE, YEM Y OCTAIbHBIX MOJIEICH.

I1. abcoIr0THOE M3MEHEHHEe KauyecTBA:
N3menenune fl score mpu mepexone ¢ TECTOBOM BBIOOPKHM Ha OOYyYaroIIyIO

npuHuMaet 3HadeHus ot -0.09 mo 0.01; cpenHee u MeauaHHOE 3HAUEHUS B pailoHE
-0.025.

II1. oTHOCUTE/IbLHOE U3MEHEHHE KaYyecTBa:

OtHocuTenpbHOE M3MeHeHue fl score mpu mepexope C TECTOBOW BHIOOPKH Ha
oOyuaromyto coctasisieT oT -10% 10 1%; MenuanHoe U cpellHee 3HaYCHHsI B paiioHe
-3%.

2) las naracera ¢ emails
I. kayecTBO Ha TeCTOBOM BbHIOOPKE:

9 u3z 10 monener umeror fl score mpumepno ot 0.80 go 0.96, meauanHoe u
cpennee 3HaueHus npumepHo 0.91 u 0.88 coorBercTBeHHO. Moaens ALBERT umeer
f1_score okoio 0.74, 4TO CyIIeCTBEHHO HUXKE, YEM Y OCTAIbHBIX MOJIENIEH.

I1. a0coIr0THOE U3MEHEeHHEe KauyecTBa:

N3menenune fl score mpu mnepexone ¢ TECTOBOM BBIOOPKM Ha OOYyYaroIIyIO
npuHuMaet 3HadeHus ot -0.06 mo -0.01; cpeqnee m MenMaHHOE 3HAYEHUS B paloHE
-0.0275.

I11. oTHOCHUTEJBbHOC U3MEHEHHE KAYEeCTBA:
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OtHocuTenbHOEe M3MeHeHue fl _score mpu mepexone ¢ TECTOBOM BBIOOPKH Ha
oOy4aronryto coctasisieT oT -6% 10 -1%; MeauaHHOe U cpeiHee 3HAaYEHUs B pailoHe
-3%.
3akiIl0ueHHe Mo CXOACTBY 1ATACETOB BO BTOPOM CMbICJI€:

MOoXHO yTBEpAaTh, YTO B OOJBIIMHCTBE CBOEM MOJIENH XOPOIIO padoTaroT U
Ha jaraceTre ¢ sms, M Ha jgaracere ¢ emails. Monens BERT mokasama He Takoi
XOPOLIUH pe3ylibTaT, Kak OCcTallbHble MojieNu, Ha naracere ¢ sms (fl1_score = (.78). A
monenb ALBERT mokazana He Takod XOpOIIMH pe3yapTaT Ha garaceTe ¢ emails
(f1_score oxomno 0.74). IlomBomst uTor, Ha0GJIOAA€TCH CXOACTBO /JAaTACETOB BO
BTOPOM CMBbICJIE.

Pucynox 11. Abconomnoe usmenenue kauecmaa 0Jisl Kaxrcool Mooenu npu nepexooe ¢ oamacema spam

emails na oamacem spam Ssms

f1_score absolute difference for each model trained on sms and tested on sms VS trained on emails and tested on emails
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
Pucynox 12. Omnocumenvhoe usmenenue Kauecmasa 0si Kaxdcool Mooenu npu nepexooe ¢ oamacema spam

emails na oamacem spamnm Sms, 6blpaiiCeHHoe 6 npoyeHmax

f1_score relative difference (in percent) for each model trained on sms and tested on sms VS trained on emails and tested on emails
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AHau3:

ITepexonom ¢ maracera A Ha garaceT B Oyaem Ha3bIBaTh mepexoy
om o0y4YeHUs U TECTUPOBAHUS Ha JaraceTe A

K 00y4YEeHUIO U TECTUPOBAHUIO Ha jaraceTe B.

1) A6comotHoe m3menenne fl score mpu mepexoje ¢ aaracera spam emails Ha
naracer spam sms cocrtaBiasieT oT -0.03 go 0.16 (B 3aBUCMMOCTH OT MOJEIH).
Cpennee 3nauenue npumepHo 0.04, menuanHoe 3HadeHue npuoausuteasrHo 0.02.

HNHutepecHo, uro mis 7 mozaeneit u3 10 abcomorHoe n3ameHenue f1 score moutu
OJIMHAKOBOE, €r0 MOXKHO Ha3BaTh CTAOWJIBHBIM: OHO HAXOAWTCS B MPOMEXYTKE OT
0.01 no 0.04.

VY nByx moxeneit (ALBERT wu talkheads ggelu bert) abcomoTHOe HM3MeHEHHe
BBHIIIIE, YeM Yy 7 Mojened w3 mpeapiayiiero adsama, a y ogHo mozenu (BERT) —
MEHBIIIE.

2) OtrocutenbHOE M3MeHeHue 1 score mpu mepexoze ¢ maracera spam emails
Ha JaraceT spam sms cocTaBiieT oT -4% 10 22%. CpenHee 3Ha4CHUE YyTh MEHBIIE
5%, Tor/1a Kak MeJIMaHHOE 3HAaYeHUE MPUOIU3UTENBHO 2.5%.
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Crenyer OTMETUTh, YTO IJIA TE€X XK€ caMmbiX 7 Mozaened u3 10 oTHOCUTENbHOE
u3MeHeHue fl score MOXKHO Ha3BaTh CTAOMJIBHBIM: OHO HAXOJUTCS B MMPOMEXKYTKE OT
1% no 5%.

Takum oOpazoM, u aOCOJTIOTHOE, M OTHOCHUTEIBHOEC H3MECHEHHE KadecTBa
(f1_score) mpu mepexoze ¢ maracera spam emails Ha gaTaceT spam sms HeOOJNbIIOE.
s 7 wmoxpeneid m3 10 u3MEeHEHHME MOYTH OAMHAKOBOE, €ro MOXKHO Ha3BaTh
cTaOuIbHBIM. BCE 3TO moATBEP:KIA€ET CXOACTBO 1ATACETOB BO BTOPOM CMBbICJIE.

HToroBolii BLIBOJ 110 BTOPOH CePUM IKCIIEPUMEHTOB:

Ha6J'IIOIIa€TC$I CXOACTBO JaTac€TOB TOJIBKO BO BTOPOM CMBICJIC.
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PazpaboTka meTona oueHku cxozcrsa naraceros, O.M. Konbuio
3KCHepI/IMeHTaJII>Haﬂ yacthb 1 — I'unore3nl AJIA METOda OICHKH
CX0aAcCTBa JaraceTroB

Ucxonass w3 pe3ynbraroB MPAaKTUYECKONM YacTh CHOPMYIUPOBAHO HECKOJIBKO
TUIIOTE3 OTHOCUTENIBHO TOTO, B YEM MOXKET MPOSIBISATHCS CXOJICTBO JIaTACETOB.

1) cxomcTBO AaraceToB B MEPBOM HIIM BTOPOM CMBICIIE MOXKET OBITh CBS3aHO CO
CXOXKECTBIO HX TEKCTOBOTO COAEPKAHUS, KOTOPOE OTPAXKaeTCs B CXOXKECTH
YacTO BCTPEUAIOIIUXCS B JaTaceTax CJOB;

2) paccMaTpuBaeMble B IPAKTUUYECKOW YACTHU A3bIKOBBIE MOJIEIU OEPYT OT TEKCTOB
AMOEAAMHTH, TOTOMY CXOJICTBO JaTaC€TOB B NEPBOM HWJIM BTOPOM CMBICTIE
MOXET OBITh CBSI3aHO CO CXOJICTBOM YCPEIHEHHOIO 3HAYEHUs 3MOEIIUHTOB
(17151 KaXA0ro JaraceTa CBOE yCpeIHEeHHOE 3HaYeHUE SMOEeIMHTa).

JKCNepUMEHTAIbHAS YacTh 2 — [lepBbI MeTO/ OLIEHKH CXOACTBA
AaTaceToB

UYtoObl MPOBEPUTH MEPBYIO THUIOTE3y, pPEaTu3yeM METOA OIEHKU CXOJCTBa
JIaTaceToB, KOTOPHII 3aKITI0YAETCS B CIICIYIOIIEM:

[TocunTarh Hambosee 4YacCTO BCTPEUAIOLIUECs CJIOBa (MCKIIOUYMB TMPEAJIOTH U
apTUKIM, KOTOphIE MOTYT BCTPEUAThCA YACTO, HO TMpPH ITOM HE OKa3bIBaTh
CYLIECTBEHHOTO BIUSHUS HAa CMBICI TEKCTa) B KaKIOM W3 JaTAaCEeTOB U OCTaBHTb,
Hanpumep, Ton u3 num:=100 Hanbonee yacTo BCTpeyaromuxcs cioB. s kaxaoro
Jaracera 3TOT TOM OyIeT CBOW. 3aTeM OILIEHWUTH, HACKOJIBKO TOXOXKH ITH TOIBI CJIOB:
TUTSI KaXK[0TO CJIOBa u3 MEepPBOTO Toma HaUTH MaKCUMyM
similarity(paccmarpuBaeMoe (DMKCUPOBAaHHOE CJIOBO M3 TIEPBOTO TOIIA,
CJIOBO_HW3_BTOPOTO TOMA) IO BCEM  BO3MOXKHBIM  3HAUEHHUSM IEPEMEHHON
CJI0BO_W3_BTOporo_Ttoma. l[lpomie roBops, Iis KaXKIOrO CJIOBa M3 IEPBOro Toma
HaiiTH HamOojee CXOXKee CIOBO M3 BTOPOTO TOMA; MOCJE YEro 3allOMHHUTH YHUCIIO,
COOTBETCTBYIOIIEE CTETICHU X CXOXKECTH.

J1J1st KaKJ10TO CJIOBA M3 MEPBOT0 TOMA MOJYYUTCS KAKOE-TO 3HAYCHHE MaKCUMyMa
similarity. CremyeT CIOXUTH ATH 3HaueHUA. YeM OOJbIle MOITydeHHass CyMMa, TeM
0oJiee BEpOsATHO CXOJICTBO JJaTaCETOB.

Pazymeercsa, moxkHo Oparb num paBHbiM He 100, a, Hanpumep, 200 uam 1000.
Tak kak He SICHO, Kakoe 3HAaYCHHE Num JacT HAWIYYIINE Pe3yJabTaThl, TO CIEAYyeT
IPOBECTH BBIUMCICHUS Il PA3JIMYHBIX 3HAYSHUH num.

3aMeTuM, YTO 3TOT METOA HE SBISIETCS CUMMETPHYHBIM, TO €CTh, B OOIIEM
clly4ae, pe3yiabTaT MOXET HW3MEHHUTHCS, €CIU MepelaTh METOLy TE€ JK€ CaMble
JATaCeThl 8 OPY2OoM NopsloKe.
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BKCHep]/IMeHTaJII)Haﬂ yacTh 3 — BTOpOﬁ METOd OIICHKH CX0JACTBa
JaTacerToB

UToOBI IIPOBEPUTH BTOPYIO THUIIOTE3Y, Takke ObUT pa3paboTaH METO/ OICHKU
CXOZICTBA JJaTaCETOB:

Cnenarb BEKTOpPHBIE TMPEACTABICHHUS OT KaXJOro TEKCTa U3 Jaracera
(HampuMmep, ¢ ToMoIIpio bert) m ycpeaHuTh. s pasHBIX JaTaceTOB CPaBHUTH
MOJTyYCHHBIA SMOEIIMHT, HAapUMeEp, C MOMOIIBI0 cosine similarity. Uem Oosmbiie
MOJTyYCHHOE 3HaYeHWE, TEM 0oJiee TTOXOKUMHU SIBIISTIOTCS TIOJyYCeHHBIE YCPEIHCHHbBIE
SMOCIIMHTH W, [0 HalledW THUIOoTe3e, TeM OOJbIIe CXOICTBO CPAaBHUBAEMBIX
JaTaceToB.

CnemyeT OTMETUTb, YTO METOJ SIBISIETCS CHUMMETPHUYHBIM, TO €CTh, €CIIH
nepenaTb METOAy T€ KE camble JaTaceThl B JIPYrOM IOPSAKE, BO3BpaIlacMoe UM
YUCJICHHOE 3HAueHWE He W3MeHUuTcsl. TakuMm o00pa3oM, OTOT METOJ HWMEET
OTPaHMYEHHYIO LIEHHOCTh BOT B KAKOM CMBICIIE: OH, CKOpee Bcero, He OyneT JaBarhb
XOPOIIUX Pe3yJIETaTOB TPH OIEHKE CXOACTBA JIaTaceTOB BO BTOPOM CMEICIIE, TaK Kak
CXOZICTBO JaTaceTOB BO BTOPOM CMBICJIC 3aBHCUT OT TOTO, C KAaKOTO JaraceTa Ha
Kakoil MBI TMepexoArM. TeM He MeHee, JaHHBIH METOJ MOXKET OBbITh TOJe3eH IS
Ipe/ICKa3aHus CXOJICTBA JJATACETOB B IIEPBOM CMBICIIE.

JKCNepUMEeHTAIbHAS YacTh 4 — MeToauka uccjie10BaHus
3¢ PeKTUBHOCTH METOAA

HamoMHuM, MeTO/I OIIEHKH CXOZCTBA JaTaceTOB MPEACTABISICT COO0H (QDYyHKITHUIO,
KOTOpasi B KaUeCTBE apryMEHTOB IIPUHUMAET J[Ba JIaTaceTa, a BO3BPAIACT YUCICHHOE
3HaUCHHE. DTO YUCJICHHOE 3HAYEHHUE JIOJDKHO OBITH TEM OOJIbIe, YeM 00JIee BEPOSTHO
CXOJICTBO JaTacETOB.

Memoouka uccnedosanusn Iphexkmuenocmu papadomannsvlx mMemooos 01
CX00cmea 08yx 0amacemaoe 6 nepeom cmuiciie:

PaccmarpuBasi pasnuuHbBIe Taphl JaTaceTOB, MOCYMTAEM KOPPEISAIHI0 MEXITY
YUCJICHHBIMU 3HAYEHUSMH, KOTOpPHIE BO3BpAIAET METOJ| CPaBHEHUS IaTaceroB, U
OTHOCUTEIBHBIM WM aOCOJIOTHBIM M3MEHEHUEM KauecTBa TMpHU TEpPexXolie C
oOyuaroleld BBIOOPKH MEPBOro JaraceTa Ha TECTOBYIO BBIOOPKY BTOPOIO JaTaceTa.
Jnsa xaxpaoi w3z N=10 wmopmenedl u3MeHEHHE KadyecTBa OyneT CBOE, U HYXKHO
YUYUTBIBaTh UX Bce. [[03TOMYy MBI yCpeTHUM TOJIyYEHHbIE 3HAYCHUST WM YK€ BO3bMEM
MEIMaHHOE 3HAYCHHWE M3MCHEHHS KauecTBa IMPHU Iepexoje ¢ 00ydarome BhIOOPKU
IIEPBOTO JaTaceTa Ha TECTOBYIO BEIOOPKY BTOPOTO JlaTaceTa.

PaccmarpuBasi pa3nuuHble mapbl J1aTaceToB, KaK Yyke ObUIO OOOCHOBAHO B
MPaKTUYECKOM YacTH, CXOACTBO JaTacE€TOB B MEPBOM CMBICIE MOXKET HaOIIONAThCS
TOJIbKO MEXJy TEMH JaTaceTamMH, KOTOPhI€ B3SIThI W3 OJHONW U TOU K€ CEpUH
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JKCTIepUMEHTOB. {11 Tex map jaraceToB, e o0a jgaTacera MpUHAIJICKAT OAHOU U
TOU K€ CEPUU IKCIIEPUMEHTOB, U3MEHEHUE KAue€CTBA BBIYUCIISIETCS TaK, KaK OMUCAHO
B abOz3aie Bbime. JlomyckaeTcs paccMaTpuBaTh Maphl, I7I€ B Ka4eCTBE IMEPBOTO U
BTOPOTO 3JIEMEHTOB Napbl MPEACTABIEH OAWH U TOT K€ AATACET, MOCKOJIbKY TaKas
napa yJAOBJIETBOPSIET OTPAHUYEHUIO.

MBI Takke paccMarpuBaeM Te Maphl 1aTaceToB, TJIE 1aTaceThl B3SIThI U3 Pa3HbIX
cepuit sKkcnepuMeHToB. [ Hux Oyaem cuuTaTh, YTO KaueCTBO MaJaeT J0 HYJIEBOrO
(mpu mepexone ¢ oOydyaroiiei BBHIOOPKH IMEPBOrO JaraceTa Ha TECTOBYIO BBIOOPKY
BTOPOTO JlaTaceTa). DTO MOJHOCThIO COOTBETCTBYET TOMY, YTO JIaTaCEThl, B3ATHIE U3
Pa3HBIX CepUid IKCIIEPUMEHTOB, HE MOTYT OBITh CXOXKH B TIEPBOM CMBICIIE.

Memoouka uccnedoseanusn Ipghexmuenocmu papadomaHHblX Memooo8 01
CX00Ccmea 08yx 0amacemaos 60 6MoOpPoOM cCmuicie:

PaccmarpuBasi pazinuHbIE Mapbl JATACETOB, MOCUYUTAEM KOPPEIALMI0 MEXKIY
YUCJIECHHBIMUA 3HAYEHUSMH, KOTOpPbIE BO3BpAILA€T METOJ CPaBHEHHS AAaTaceToB, U
OTHOCUTETFHBIM WJIM a0COJIOTHBIM M3MEHEHHEM KadyecTBa MPH MEPEX0/ie C MEePBOTro
JaTaceTa Ha BTOpOM. 37ech Mepexo/ioM ¢ Aaracera A Ha naraceT B sBisieTcs nepexon
oT oOyueHUs] M TECTUpPOBaHMs Ha jgaraceTe A K OOy4YeHUI0O M TECTUPOBAHUIO Ha
natacere B. Pazymeercs, aist kaxnon uz N=10 moneneit n”aMeHeHue KauecTBa OyaeT
CBOE, M HY)KHO YUMUTHIBaTh UX Bce. [103TOMY MBI yCpeaHUM MOMy4YeHHBIC 3HAYEHUS
WM K€ BO3bMEM MEAMAHHOE 3HAYEHUE U3MEHEHUSI KaueCTBA IIPU MEPEXOAE C OAHOTO
Jlaracera Ha Ipyrou.

Jlns cxoncTBa JaraceToB BO BTOPOM CMBICIE MOXKHO HCIOJIb30BaTh BCE
BO3MOXHBIE TTAphl PA3JIMUHBIX JIATACETOB.

Ilpooonscenue onsa obeux memooux:

Uewm BhIIIE MOMy4YaeTCcss KOppensius, TeM dhdeKTuBHEe pa3pabOTaHHbBIN METO.
OIICHKM CXOJICTBa JlaTaceToB. Pa3ymeeTcsi, pe3yibTaT BBIYUCICHUS KOPPEISLUU
3aBUCUT OT TOTO, KaKOW HAOOp map AaTaceTOB MbI pacCMaTPHUBAEM.

EcTh HeCKOJIBKO pa3yMHBIX BApUAHTOB COCTABUTH HA0Op paccMaTrpuUBaEMbIX Map
naraceroB. IIpu 3TOM He OUYEBUAHO, KAaKOW BapHaHT SBJISETCS ONTHUMAaIbHBIM.
Hanpumep, He MOHATHO, ClEQyeT JIM JJisi CXOACTBA J1aTaceTOB B IEPBOM CMBICTIE
BKJIIOYATh TaKWE€ TMaphl, TAE MEPBbIA J1aTaceT COBMAJaeT cO BTOpPHIM. [losTOomMy
pPacCMOTPHUM JIBA C1yuasi: C BKIIOYEHUEM TaKuX map v 0e3 BKJIFOUCHUS TaKUX Tap.

bonee mompoOHO Tpo cayuau (BapuaHThl COCTaBUTh HAOOP paccMaTpPUBAEMBIX
map  JaraceToB  JUIsl  BBIYMCJIEHUS  KOppEslUMHU)  HANUMCaHO  Jaliee B
AKCIIEPUMEHTATILHON YacTH, B pazjelie “pe3yabTarhl uccienoBanus dHPexTuBHOCTH
Uit TepBOro (BTOporo) metona”. JIns KakIoro crnyuyas TONy4daeTcsl HEKOTOpOoe
3HaueHue Kkodpduuuenta koppensuuu. [lpu ouenke >P(EKTUBHOCTH METOAA
YUUTBIBAETCS KOPPEIISIIHS, TOJIyYaIoIIasicsl B KasKIAOM U3 CIyUdes.
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3ameuanue 013 nepeozo memooa:

I[JUI IIepBOIro METOAAa CTOUT OTMCTHTL:. 3aPAHCC HC INOHATHO, KAKOC 3HAYCHHC

num (num — 3TO YUCIIO HanOOJIee YacTO BCTPEUAIOIIMXCS CJIOB) OyIeT JaBaTh JydIlne

pe3yabTathl. S paccMmarpuBaro cieayromue 3HadeHust num: 10, 20, 40, 80, 160, 320,
640, 900, 1280, 1800, 2560. OmnmcaHHOE BEBIIIE MCCIEIOBAHUE JOKHO OBIThH

IPOBEACHO UIA KaXIOr0 M3 paccMarpuBacMbIX 3HaUYeHWU num. OTMedy, 4YTO

YBCIIMYHUBATL Num AaJICC HC HMMCET CMBICIA, TaK KaK MCTOA CTAHOBUTCS CIIMIIKOM

3aTpPaTHLIM B IJIAHE BBIYMCIICHUU.

JKcnepuMeHTAJbHaA YacTh S — Kpurepun 3¢ dekTuBHOCTH

MeToaa

Tabnuna 1. Onucanue Koppesun

3navenue kodppuuueHTa Onucanme
koppeasinuu [Mupcona KOppeJsiiun
menee 0.05 OTCYTCTBUE KOPPEIALINU
ot 0.05 10 0.3 OYeHb cliadast
ot 0.3 10 0,5 ciabas
or 0.5 no 0,7 CpenHsIs
ot 0.7 1o 0.9 BBICOKasI
6onee 0.9 OYEHb BBICOKAs

Tabnuna 2. Kpurepuu a3pekTuBHOCTH MeTOIa

IPpPekTHBHOCTH MeTOAA

Koppeasinuu 1Jis1 paccMaTpuBaeMbIX
JABYX CJ1y4aeB

abcomoTHO HEI(PPEKTUBHBIN

00€e KOoppeIIsIuy He BhIIIe C1a0oi

ci1a00 3 PeKTUBHBIN

OJTHA KOPPEJIAIHs OYeHb cliadasi, ApyTrast
CpEOHSIsl, BBICOKAS UM OYEHBb BBICOKAs

yCIOBHO 3 ()EKTUBHBIH

00€ KOppeIsIIuu CPeTHHE;
OJIHA KOppeJsnus cinabas, apyras
KOPPEJISAIUS CPETHSS, BBICOKAs WK
OYCHBb BBICOKAs

3¢ dEKTUBHBIHI

OJITHa KOPpEJSALMS CPENHsIsA, ApyTras
BBICOKAsI WIIK OYEHB BBICOKAS;
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OJTHa KOPPEJIALMS BBICOKAs, pyTras
BBICOKAsl MJIM OYEHb BBICOKAs

a0contoTHO (D PEKTUBHBII 00€ KOppesIIMI OYEHb BBICOKHE

JKCIEPUMEHTAJbHAA YacTh 6 — Pe3yabTarsl Hcc/ie10BaHUA
3¢ GeKTUBHOCTH /Il NEPBOIr0 METOAA

ﬂ.’l}l CX00Cmea 0amacemoe 6 nepeom cmolcie:

Crnyuari 1: paccMaTpuBarOTCA BCE BO3MOXKHBIE IMapbl JAaTaCETOB, B TOM YHCIIE
napsl C COBNAAAIONIMMHU 1aTaCeTaMHU.

Pucynox 13

Cx0ACTBO AATaceToB B NepBoM cMbicsie. Cnyyan 1. 3aBUCMMOCTb KOPPESLMM OT 3HAaYEHUs NUMS

—— Koppensauua mexxay cpeiHum abcoNoTHLIM N3MEHEHVEM KajyecTBa 1 pe3ysibTaTOM NepBoro MetToda CpaBHeHUA
Koppenauuns mexay cpeHUM OTHOCUTEJIbHbIM U3MEHEHNEM KavyecTBa U pe3y/ibTaToOM NMepBoro Metofa cpaBHeHUs

—— Koppensuns mexay MegmaHHbIM abCcoNloTHBIM U3MEHEHMEM Ka4yecTBa U pe3yibTaToOM MepBoro MetToaa cpaBHEHUN

—— Koppenauua Mexxay MeanaHHbIM OTHOCUTEJIbHbIM U3MEHEHVEM KavYecTBa U pe3y/ibTaTOM NepBoro Metoa CpaBHEHUN

KoadhdunumneHT Koppenaumm NMupcoHa
o
[e2]
o

0 500 1000 1500 2000 2500
3HavyeHne num

Cnyuau 2: paccMaTpUBAIOTCS BCE BO3MOKHBIEC Maphl Pa3JIMYHBIX JaTaCETOB.
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Pucynox 14

CxonCcTBO AaTaceToB B NepBoM cMbicne. Cnyyan 2. 3aBUCUMOCTb KOPPensiuum oT 3Ha4YeHns nums

—— Koppenauus mexay cpeiHuMm abCcoNOTHLIM N3MEHEHUEM KavecTBa u pe3ysibTaToM Nepsoro MetToda CpaBHeHUs
Koppensuusa mexay cpefHUM OTHOCUTE/IbHbIM U3MEHEHNEeM KayecTBa U pe3y/ibTaToM NepBoro MeToaa cpaBHEeHUS
—— Koppensuusa mexay MmeguaHHbIM abcoNOTHLIM U3MEHEeHNeM KayecTBa 1 pe3ynbTaToM NepBoro MeToda cpaBHeHUs
0.5 —— Koppenauns Mexay MeanaHHbIM OTHOCUTEJ/IbHbIM U3MEHEHNEM KavyecTBa U pe3yNbTaToM NepBoro MeTofa cpaBHeHUs

o
B

KoachduumneHT Koppenaumu MNupcoHa
o
w

0.2

0.1

0 500 1000 1500 2000 2500
3HayeHne num

BriBox:

CpenHee u MenuaHHOe W3MEHEHHE aOCONIIOTHOTO KauecTBa, CpelHee U
MEIMaHHOE MU3MEHEHHE OTHOCHUTEIBHOTO KauyecTBAa — BCE OHHM BEAYT CeOS CXOXKUM
oOpazoM 1715t 000uX ciaydaeB (cM. citydau 1 u 2 BhbIIe).

Hna cayuaa 1: KosdhdumumeHT Koppensiiuu, B 3aBUCUMOCTH OT BBIOPAHHOTO
3HAQUEHHUS] NUM U TOTO, KAKOE€ KOHKPETHO WM3MEHEHHE KauecTBa paccMaTpUBaETCH,
npuHumaetr 3HadeHus oT 0.75 no 0.85, TO ecTh B IIEJIOM KOPPENSIUS BbICOKAS.
CHavama ¢ yBeIWYEHHWEM 3HAYEHUsS NumM 3HaueHHE KOd(h( UIMEHTA KOPPETSInH
HECKOJIBKO MaJIaeT, MOTOM HEMHOIo KoiyieOsercs, a 3areM pacteT. OnTHUMalbHBIM
apigercss num=2560, mnpu KOTOPOM 3Ha4eHHE KOIPPUUIMEHTa KOppeIsiuuu
coctaBisteT oT 0.82 1o 0.85.

Hna cayuaa 2: KosddummeHT koppensiuu, B 3aBUCHMOCTH OT BBIOPAHHOTO
3HAQUEHMUS] NUM U TOTO, KAKOE€ KOHKPETHO W3MEHEHHE KauecTBa paccMaTpuBaeTcs,
npuHumaeT 3HadeHus or 0.11 go 0.54. CHavanma ¢ yBeJIMYEHHMEM 3HAYEHUs num
3HaYEHUE KOI(PPUIMEHTAa KOpPPENSIIMM HECKOJIbKO MaJaeT, MOTOM HEMHOIO
Konebnercsa, a 3areM pacteT. ONTUManbHBIM Takxke sBisercds num=2560, npu
KOTOpOM 3HadeHue koddduimenta xoppessiuuu coctapiser oT 0.41 mo 0.54. Takum
o0pa3oMm, MpU ONTUMAJILHOM 3HAYEHHM NUM KOPPESALUsS TMOTydaeTcs CpemHsis,
Omke K ¢i1aboi, YeM K BBICOKOIA.
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HOI[BOI[?I WUTOI, IIpW ONTHUMAJIbHOM 3HAQYCHHM nNum I0Jy4acTCs BbICOKas
KoppeisinuAa 1A ciaydas 1 n CpeaHssa KOppeIAlnusa g Clydas 2. MeTOI[ MOZKHO
CUMTAaThb 3(1)(1)CKTI/IBHBIM JJIA OICHKH CX0/ICTBA TaTaC€TOB B IIEPBOM CMBICIIE.

na cxoocmea damacemoe 60 6mopom cmuicne:

Cnyyau 1: paccMaTpuBarOTCs HE BCE BO3MOXKHBIE IMAPBI JaTACETOB, a ITOJIOBUHA
U3 HUX: €CTh I1apa, COOTBETCTBYIOIIAs MEPBOM CEPUM SKCIEPUMEHTOB, €CTh I1apa,
COOTBETCTBYIOIIasl ~ BTOPOM  CEPUU  OIKCIEPUMEHTOB, TaKXe€ €CThb  Maphl,
COOTBETCTBYIOLIUE NIEPEXO/IaM C JaTaceTa IEPBOU CEPUU IKCIIEPUMEHTOB HA JAaTACET
BTOpOIl cepur sKcrepuMeHToB. Cpeau paccMaTpUBAEMBbIX Map BBIMOIHEHO, YTO €CIIU
ectb napa (A, B), To mapsi (B, A) HeT cpeau paccMarpuBaeMbIX.

Pucynox 15

CxonCcTBO AaTaceToB BO BTOPOM CMbICJIE. Cnyqalh 1. 3aBMCMMOCTb Koppenaunnm oT 3Ha4YeHna nums

0.6

0.5

0.4

0.3

KoadhuumeHT Koppensaunm NupcoHa

0.2

—— Koppensauua Mexay cpefHuM abCconoTHBIM U3MEHEeHNeM KayecTBa 1 pe3ynbTaToOM NepBoro MeToAa CpaBHeHUA

0.1 5 Koppensauunsa mexxay cpefHUM OTHOCUTE/IbHbIM U3MEHeHeM KayecTBa N pe3ysibTaToM NepBoro MeTofa CpaBHEeHUs
—— Koppensauusa mexay MeanaHHbIM abCcoNOTHLIM U3MEHEHNEM KayecTBa 1 pe3ynbTaToOM NepBoro MeToa CpaBHeEHUA
—— Koppensauusa mexany MeanaHHbIM OTHOCUTEJIbHbIM U3MEHEHNEM KavyecTBa 1 pe3y/ibTaTOM NepBoOro MeToga cpaBHeHUA

0 500 1000 1500 2000 2500
3HayeHne num

Cnyyau 2: paccMaTpuBalOTCS BCE BO3MOXKHBIE Mapbl Pa3IMYHBIX AATACETOB.
WNubiMu cioBamu, 100aBiIeH Nepexo B OOpaTHyO0 CTOPOHY.
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Pucynox 16

CX0ACTBO AaTaceToB BO BTOPOM CMbIC/IE. Cnyqa|7| 2. 3aBUCMMOCTb KOppensaunm oT 3Ha4YeHna nums

—— Koppenauua mexay cpeaHuM abcoNoTHBIM U3MEHEHNEM KavyecTBa U pe3y/ibTaToM NepBoro MeToAa CpaBHEHUS
Koppenauna mexay cpeiHUM OTHOCUTEJIbHbIM U3MEHEHNEM KayecTBa U pe3yibTaToOM MepBoro Metofa cpaBHEHUSA
0.45 —— Koppenauusa mexay MeguaHHbIM abCcoNOTHBIM U3MEHEHUEM KayecTBa U pe3ynbTaToOM NepBOro MetToda CpaBHeEHUA
—— Koppenauus Mexay MmeanaHHbIM OTHOCUTEJIbHbIM U3MEHEHUEM KavyecTBa U pe3yJibTaTOM NepBOro MeToAa CpaBHEeHUs

0.40

0.35

0.30

KoahuumeHT Koppensuum NupcoHa

0.10

0.05
0 500 1000 1500 2000 2500
3Ha4YyeHne num

BreiBoa:

Jnst cnydaeB 1 U 2 u3MeHeHUs KayecTBa (CpeaHee W MEIMAHHOE M3MEHEHHE
a0COJIIOTHOTO ~ KayecTBa, CpeAHEe M MEAMAHHOE W3MEHEHHE OTHOCHUTEIIBHOTO
Ka4uecTBa) BEIyT ceOs Mo-pa3HOMY.

s cnyuas 1: KoddduimeHT Koppensiuu, B 3aBUCUMOCTA OT BBIOPAHHOTO
3HAYEHUS. Num M TOro, KaKkoe KOHKPETHO M3MEHEHHME KayecTBa paccMaTpuBaeTCH,
npuHuMaetr 3HadeHus or 0.07 mo 0.63. CHayana ¢ yBEIMYEHUMEM 3HAUECHHUS num
3HaYeHUE  KOAPUIMEHTa  KOppesiMA  BO3pacTaeT C  HE3HAYUTEIbHBIMU
KOJIeOaHUsIMU, JOCTUTAasl JOKaIbHOro Makcumyma mpu nums=320. I[Ipu nums=320
KaKJIbIH KOd(pPHUIIMEHT Koppesnuu npeBocxoaut 0.6, To eCTh HAOIIOIaeTCsl CTOMKAs
cpenusisi koppemsuusa. C  mampHEHIIMM POCTOM 3HAYCHHsT Num KOAIPQPUIIUEHTHI
KOppEJISILIMK CHayajda CHW)XKAIOTCSA, 3aT€M IOBBIIAIOTCA, & B KOHLE BEIyT ce0s
no-pazHomy. Ilpm nums = 2560 3HayeHuss KoOA(Q(OUIMEHTOB KOPPEISALUH,
COOTBETCTBYIOLIMX MEIWAaHHBIM H3MEHEHMSIM KauecTBa, MOJydYaloTCsl 4YyTh JIydllle,
yemM npu num=320, a 3HaueHUss KOADOUIMEHTOB KOPPEIAIHNHU, COOTBETCTBYIOIINX
CPEIHUM HM3MEHEHUSAM KaueCTBA — HECKOJIBKO HUXKE.
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B ociaoMm, HaHquIHHe pe3yJIBTaTBI IJIs1 CXOACTBA AAaTaCcCTOB BO BTOpOM CMBICJIC
nocrurarorcs npu hums=320 u npu nums=2560, Mpu KOTOPBIX €CTh CTOMKAsA CPEIHSS
KOppeJISIIII/ISI.

Jna cnyuaa 2: KoappuiuueHt Koppensiuuu, B 3aBUCUMOCTH OT BbIOpaHHOIO
3HAQUEHMsI NUM M TOTO, KAKO€ KOHKPETHO M3MEHEHHE KadyeCTBa PacCMarpuBaeTCs,
npuHuMaer 3HadeHus oT 0.07 mo 0.47. C yBenMueHMEM 3HAUEHMS NUM 3HAYCHHE
K03 puuueHTa KOppensiuyd BO3PACTAET C HE3HAYUTENbHBIMH KOJEOAHUSIMHU.
OntumanbpHeIM ~ sABIIsSIETC num=2560, mnpu KOTOpoM 3HaueHHe KoddPuimeHta
koppesiiuu  coctapiger or 0.45 no 0.47. Takum oOpa3oMm, mMpu ONTUMAJIBHOM
3HAQYEHUH NUM KOPPEISALHUS MOTYyYAeTCS YyTh HUXKE CPEIIHETO.

ITopBoas UTOTL, IPM ONTHUMAJIBHOM 3HAYEHWHM NUM ITOJIyYaeTCsl CTOMKAsT CPEaHSA
KOppesauus IS ciaydas 1, HO i citydast 2 KOppensiuus IOIy4aeTCsl HUKE CPETHETO.
Metoa siBisieTcst yCI0BHO 3((PEeKTHBHBIM Il OLEHKH CXOACTBA JaTACETOB BO
BTOPOM CMBICJIE.

IKCNEePUMEHTAbHAS YaCTh 7 — Pe3yiibTarThl HCC/IeI0BAHUS
3¢ (PeKTUBHOCTH /I BTOPOr0 METOAA

ﬂfl}l CX00Cmea 0amacemoe 6 nepeom cmolcie:

Cle'{al:Z Il: pacCMaTpuBarOTCA BCC BO3MOXHBIC IIAPbl JAaTACCTOB, B TOM YHUCIIC
IMapbl ¢ COBIIAAOIMUMU JaTaCCTaMHU.

value

correlation_for_mean_absolute_quality_difference_and_second_method_result 0.719517
correlation_for_median_absolute_quality_difference_and_second_method_result 0.700215
correlation_for_mean_relative_quality_difference_and_second_method_result 0.702173

correlation_for_median_relative_quality_difference_and_second_method_result 0.689387

Cnyuau 2: paccMaTpuBarOTCs BCE BO3MOYKHBIE MAPbl pA31UYHbIX JATACETOB.

value

correlation_for_mean_absolute_quality_difference_and_second_method_result 0.137801
correlation_for_median_absolute_quality_difference_and_second_method_result 0.118253
correlation_for_mean_relative_quality_difference_and_second_method_result 0.072547

correlation_for_median_relative_quality_difference_and_second_method_result 0.082060

BoiBOAa:

s caywaa 1: KoaddunmeHTsl Koppensuuu moaydaroTcss okono 0.7, d9ro
HaXOAUTCS HA TPaHULIE CPEAHEN U BBICOKOU KOPPEISILIUN.
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s cnyuas  2: KodddUIIMEHTHI KOPPENSIIUU  TOJYyYaloTCsl CYIIECTBEHHO
Mmenbiie: oT 0.7 1o 0.14, 4To COOTBETCTBYET O4YE€HB C1a00 KOPPEIISIIUY.

[ToaBoa UTOT, MOTYYAETCS CTOMKAsK CPEIHSIST KOppessiuus At ciaydast 1, Ho s
ciaydyas 2 KOppessinus TIOIy4yaeTcsl O4deHb Huskad. Metoa sBJfAeTCH ¢J1ado
3¢ PeKTUBHBIM /15l OLIEHKH CXOJCTBA JATACETOB B IEPBOM CMbICJIE.

Jlna cxoocmea oamacemoe 60 6mopom cmwicie:

Cnyuau 1: paccMaTpuBarOTCs HE BCE BO3MOXKHBIE MAPbI JATACETOB, A MOJOBHUHA
U3 HUX: €CTh Mapa, COOTBETCTBYIOIIAsl MEPBOM CEpUM DKCIIEPUMEHTOB, €CTh Iapa,
COOTBETCTBYIOIIasi ~ BTOPOM  CEpUM  DKCIEPUMEHTOB, TaKXe €CTh  Iaphl,
COOTBETCTBYIOIIUE MEPEX0/IaM C JlaTaceTa MepBOi CepUM IKCIIEPUMEHTOB Ha J1aTaceT
BTOPOM CEpUH SKCIIEPUMEHTOB. Cpely paccMaTpUBAEMBIX Hap BBIMOIHEHO, YTO €CIIU
ectb napa (A, B), To napsi (B, A) HeT cpenu paccMarpuBaeMbIX.

value

correlation_for_mean_absolute_quality_difference_and_second_method_result 0.039861
correlation_for_median_absolute_quality_difference_and_second_method_result 0.121839
correlation_for_mean_relative_quality_difference_and_second_method_result  0.070966

correlation_for_median_relative_quality_difference_and_second_method_result 0.149076

Cryuaii 2: paccMaTpHBAIOTCS BCE BO3MOXKHBIC IMapbl Pa3IMYHBIX JaTaceTOB.
WNupIME crtoBaMH, K ciaydaro 1 100aBiieH mepexoa B 0OpaTHYO CTOPOHY.

value

correlation_for_mean_absolute_quality_difference_and_second_method_result -1.519744e-17
correlation_for_median_absolute_quality_difference_and_second_method_result 2.017388e-17
correlation_for_mean_relative_quality_difference_and_second_method_result 2.364859e-03

correlation_for_median_relative_quality_difference_and_second_method_result 1.037911e-02

BriBOI:

s cayuwasa 1: Koadounmentsl koppensmun nonxydatorcs ot 0.04 no 0.15, uro
COOTBETCTBYET OUYEHb CJIA00U KOPPEIALHUH.

s cnyuas 2: Koaddumumentsl koppensiuu nomydatorcss Menee 0.015, sto
TOBOPHUT 00 OTCYTCTBUU KOPPEIIAIINH.

[TogBoast UTOT, MOMy4YaeTcs O4eHb ciiabast KOppessius I ciaydas 1, i ciaydas
2 KOppeJAlus TOJy4aeTCs 4YpEe3BbIUAHO ONM3koM K Hymo. MeToa sABJsieTCA
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a0CcoIOTHO Hed(p(PeKTHUBHBIM ISl OLEHKH CXOACTBA /aTaceToB BO BTOPOM
cMBbICJIE.

3ameuanue: Ha camoM Jiene, HE yIMBUTENBHO, YTO 3TOT METOJI COBEPILIEHHO HE
IIOAXOAUT JUIS OLICHKH CXOJCTBA J1aTaceTOB BO BTOPOM CMbICIIE. JIETKO 3aMETUTH, UTO
METOJl CUMMETPUYHBIA: €CIM METOAY B KaueCTBE apryMEHTOB IEPENAaTh HA BXOJ
JATaCeThl B APYIOM IOPSAKE, TO BO3BPAIAEMOE METOJOM UYHCICHHOE 3HAUYCHHUE HE
m3Menutcda. C  Apyrod CTOPOHBI, CXOJICTBO JIaTaceTOB BO BTOPOM CMBICIIE
CUMMETPUYHBIM He siBisieTcs. JlaraceTsl B ciydae 2 crneluralbHO NOA0OpaHbl TAKUM
o0pa3oMm, 4TOOBI MOATBEPAUTH WM ONPOBEPIHYTHh 3HAYUMOCTH ONMMCAHHOTO BBIIIE
HECOOTBETCTBUSA. BuANM, 4YTO MONYYWUIIOCHh MOATBEPAUTH BAXKHOCTH OMHUCAHHOTO
BBIIIE HECOOTBETCTBUS.

JKCIepUMeHTAJIbHAaA YacTh 8§ — Kparkue BbIBOIBI 0 BBIABHHYTHIX
rUIoTe3ax

I'mnore3a 1 (mpo cxokecTh TOMOB HanboJiee YACTO BCTPEYAIOIMXCS CJIOB)
noaTBepaAWJaach. Pa3paboTaHHBII B COOTBETCTBUHM C HEW METOH SIBISETCS
3(hEKTUBHBIM 71T CXOJICTBA JaTaceTOB B MIEPBOM CMBICIE, YCIOBHO 3(PPEKTUBHBIM
JUISl CXOJICTBA 1IaTACETOB BO BTOPOM CMBICIIE.

I'unore3a 2 (mpo cxokecTh yCpPeIHEHHBbIX IMOeIMHIOB) HEe NMOATBEPANIACD.
Pa3paboTanHblii B COOTBETCTBUU C HEMl MeTon siBhsieTcs ci1abo >PGeKTUBHBIM IS
CXOJICTBA JaTaceTOB B MEPBOM CMBICIE, aOCOMIOTHO HEA(PHEKTUBHBIM JUISl CXOJCTBA
JIaTacE€TOB BO BTOPOM CMBICIIE.
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3aKkJII0uYeHue

s kaxgaon u3 N = 10 paccMaTpuBaeMbIX SI3BIKOBBIX MOJEJIEH MPOBEIACHO JIBE
CEepUHU DKCIEPUMEHTOB (B CEpUM HKCIIEPUMEHTOB J[Ba JAaTaceTa, KOTOPHIE pElIatoT
Onv3Kkue 3a7aud OMHApPHOM KiacCU(PUKAIMKM) MO ONMHCAHHOW B MPAKTUYECKOW YacTH
MeTonuKe. Pe3ynbrarbl SKCIEPUMEHTOB COOpaHbl M BU3yalu3upoBaHbl. CleliaHbl
HaOmoAeHus1, BIBOJbI. ChHOpMyIUpOBaHbI JIBE TUIIOTE3bl OTHOCUTENIBHO TOTO, KaKUE
NPU3HAKH MOTYT OBITH CBSI3aHBI CO CXOJICTBOM JaTraceToB (B MEPBOM MM BTOPOM
CMBICJIE TOHUMAHHUSI CXOJICTBA J1aTACETOB).

B cOoOTBETCTBMU C BBIIBUHYTBIMH THIIOT€3aMHU PEATU30BaHbl METO/AbI OLIEHKU
CXOACTBAa JaraceToB. Kaxablii METOJl OLEHKH CXOACTBA JIaTACETOB IPEIACTABISET
co0oll (yHKIHMIO, KOTOpas MPUHUMAET JBa JaraceTa U BO3BPAIAET YHCICHHOE
3HayeHue. Bo3Bpaimaemoe 4HCIEHHOE 3HAY€HHE TeM OOJbIle, 4YeM JIydlle
IIPOUCXOIUT MEPEXO]I C IMEPBOTO JAaTACETA HA BTOPOMU.

JIns peann3oBaHHBIX METOAOB MO 3apaHee CHOPMYITUPOBAHHBIM KPUTEPUSIM
npoBepeHa 3G EKTUBHOCTh — HACKOJIBKO CHJIBHO BO3BpallaeMbleé MeETOoJaMu
YUCJICHHBIE 3HAUEHUSA KOPPEJIUPYIOT CO CPEIHUM W MEAUAHHBIM HU3MEHECHHEM
Ka4ecTBa MpHU MEPEXO/E C OIHOrO Aaracera Ha Apyrou. Ilo pe3ynpraraM NpoBEpKH
IIOATBEPKICHA NIEPBasi THIIOTE3a U OIIPOBEPrHYTa BTOPAs.

Jlyumuii u3 pa3paOOTaHHBIX METOJOB OIIEHKH CXOJCTBA JaTacCETOB MOIYUUIICS
agppexkmusHbIM ISl OLIGHKM CXOJICTBA JIaTaCETOB B IEPBOM CMBICIE U VCIOBHO
aghghexmusHvIM 1J1s1 OLIEHKU CXOJICTBA BO BTOPOM CMBICIIE. JlaHHBIN METO/ ONUpaeTcs
Ha Tunote3y HoMmep 1 (Impo cxokecTh HanbOoJIee YaCTO BCTPEUAIOIINXCS CIIOB).

TakuM 00pa3oM, MOCTABIICHHBIE 3a/1a4¥ BHITIOJHEHBI B MOJHOM OObEMeE, IeIh
paboTbl gocTurHyTa. Bech koo W JApyrve OTHOCSIIMECs K padoTe marepualibl
BBUIOXKEHBI B TUTXa0-peno3uropuit [9].

IHepcrnekTHBBI JaJIbHEHIIET0 UCCICIOBAHUS:

1) uccnenoBarbh 3)PEKTUBHOCTD XOPOIIIO 3apPEKOMEH]IOBABIIIETO ceOsi METoAa Ha

opyeux 3adayax, OTAUYHBIX OT OWHApPHOM KiacCUUKAIMU: HalpuMep, Ha
3aJlaye MHOTOKJIACCOBOM KJIacCU(UKAIINH.
HNuTepecHo ObUTO OBl BBISICHUTH, OCTAHETCS JU METOA A(D(PEKTUBHBIM TIpH
nepexoje K ApyroMy Kiaccy 3agad. MccnenoBanue MOXXKHO MPOBOJIUTH MO TOU
K€ METOJIUKE, IO KOTOPOHM OHO MPOBOAWIOCH [JIsi 3ajad OWHAPHOU
KJ1accuukauu.

2) OpOBECTHU AOMOIHUTEIBLHOE UCCIEA0BAHUE AJIsI HEMOITBEPAMBILIECICS TUIOTE3bI
HOMED 2.

Kak s panee oObscHWI B “OKCIIEpUMEHTAIbHON 4acTH’, pa3pabOTaHHBIA B
COOTBETCTBHM C TUIOTE30M HOMEp 2 METOJ| SIBISIETCS CUMMETPUYHBIM: €CIIU
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METOAy B KAaueCTBE AapryMEHTOB INE€pelaTh HA BXOJ JaraceTbl B JIPyrOM
MOPSJIKE, TO BO3BPAIAEMOE METOJAOM YHMCJIIEHHOE 3HauyeHHEe He u3MmeHurcs. C
JPYTOM CTOPOHBI, CXOJICTBO JAaTacETOB B IEPBOM CMBICIE HE 00s3aTeNIbHO
ABIISIETCS. CHMMETPUYHBIM, & CXOACTBO JAaTacE€TOB BO BTOPOM CMBICJIE — TOYHO
HE SIBJISIETCS CHMMETPUYHBIM B OOIIIEM Cllydae.

PazpaboranHbiii MeTom SBISETCS CUMMETPUYHBIM [OTOMY, 4YTO B HEM
YCPEIHEHHBbIE BEKTOPHI CPaBHUBAIOTCS ¢ TOMOIIBIO cosine similarity. Eciu ke
CpaBHUBATh METObl HEKUM HeCUMMEMPUYHbIM 00Pa30oM, TO PE3YJIbTaThl MOTYT
CTaTh COBEPLIEHHO JPYyTMMH. OTO, B CBOK OYEPENb, MOXKET IOBBICUTH
3¢ HEKTUBHOCTH METO/IA, MTOCTPOEHHOTO B COOTBETCTBUM CO BTOPOM TUIIOTE30i.
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