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AHHOTAILINA

Junaomuas paboma, 53 cmpaHuybl, 2 mabauybl, 12 uatrocmpayuti, 11 ¢popmyan,
12 ucmouHuKos.

Kmouesbie cnosa: TIOCJIEAOBATEJIBHO TECTMPOBAHUWE TUIIOTES,
KOBAPNATHAA KOPPEKIIMA, SPRT, CUPED, MAIIIMHHOE OBYUEHUE

Obwekm uccnedoeaHusi  siensemcs  Tipollelypa  T0C/ie[0BaTe/bHOTrO
TeCTUPOBAHUS CTaTUCTUUECKUX TUTIOTE3.

I[Ipedmemom uccnedogaHusi 564810MCs1 MeTOAbl MOBBIIeHUs1 3(P(HEeKTUBHOCTU
MoC/ej0BaTeIbHOTO TeCTUPOBAHUS TUMOTE3 3a CUYeT UCIO0JIb30BaHUSI MH(OPMALIUU O
KOBapMaTtax C IMOMOLL[bI0 MO/Ie/iell MallIMHHOTO 00y4YeHuUs..

Ileabto pabombl sieassemcsi pa3paboTKa M HCCAeZiloBaHUE MeTOZia TTOBBLIIIEHUS
3¢ (eKTUBHOCTU TOC/Ie[0BaTeIbHOIO TeCTUPOBAHUsI TMIIOTe3 3a CueT KOBapWaTHOM
KOppeKLIMM Ha OCHOBe Mo/lejieid MallIMHHOTO 00yJeHus Jjis1 yCKOpeHHs: 0OHapy KeHust
CTAaTUCTUYECKHU 3HAUUMBbIX 3(h(EKTOB ITPU CTPOTOM KOHTPOJIe OIMOO0K IMepBOTO pojia.

Memoodamu uccnedo8aHusi s61810mcs TeopeTUUeCKuid aHaiu3, pa3paboTka
aZrOpUTMa, MOJie/TMPOBaHe U BbIUMC/IUTE/TbHbIE SKCIIEPUMEHTHI.

IMonyueHHble pe3ynbmambl U UX HOBU3HA: pa3paboTaH MeTOJ KOBapHaTHOM
KOppeKLMM Ha ocHOBe ML-Mozenent [ T1OC/Ie[0BaTeNbHOTO TEeCTUPOBAHUS.
OKCIepuMeHTa/IbHO TMO/TBEP)K/IEHO 3HAaukMMOe COKpallleHWe CpeJlHero uucja
HabJ/TI0/IeHUi TIPU KOHTpOJie OMUOKUA TepBOro pojia. DPQPeKTUBHOCTb 3aBUCHUT OT
KauectBa ML-Mozeny; HenuHeiiHble MoJenu 3S(M@eKTHBHee TPU  CIO0XKHBIX
3aBUCMMOCTSIX. HoBM3Ha — B COueTaHMM OAHOKpaTHOro obyuyenus ML-mogenu c
aHa/IM30M OCTaTKOB B MMOC/e[0BaTeIbHbIX NPOLeypax.

JlocmogepHocmb ~ mMamepuanoe U  pe3yAbmamo8 OunJAoMHOU  pabombil:
WCTIO/Tb30BaHHbIe MaTepyanbl M pe3y/bTaThl AWIJIOMHON pabOThI  SIBJISIIOTCS
noctoBepHbIMU. PaboTa BbITIOJTHEHA CAMOCTOSATeTHHO.

O61acmbio 803MONMCHO20 NPAKMUUECKO20 NpPUMEHeHUsl S18A5lemcsl TIOBBIIIIeHUe
3¢ (eKTUBHOCTU  OHJ/IAWH-3KCIIEPUMEHTOB B TEXHOJIOTMYECKUX KOMITaHUSX,
VHTepPHeT-MapKeTUHTre U JIpyrux cepax, MPUMEeHSIOIIUX MOC/Ie10BaTe/bHbIM aHaIu3

JdHHBIX.



AHATAIIbIA

Jbintomuas npaya, 53 cmapoxki, 2 mabaiybl, 12 intocmpaypiti, 11 popmyn, 12
KDbIHIY.

Kmouaebiss  cnoebl: TTACTAIOYHAE  TOCIHIPABAHHE TIIIOT33,
KABAPBIATHAA KAPSKUbBIA, SPRT, CUPED, MAIIIbIHHAE HABYUYAHHE.

Ab'exkmam OacnedagauHs 3'synseyya TiparpAypa TacisgoyHara TICIipaBaHHS
CTaTBICTBIUHBIX TiMOT33.

I[Tpaomemam OacnedagauHs 3'ayasitoyya MeTazibl TIABBIIIPHHS 3(eKThIYHACII
rac/sifioyHara TA3CI[ipaBaHHS TilOT33 3a KOILUT BBIKAPBICTaHHs iH(papmalpbl ab
KaBaphbIfaTax 3 ZjarnaMorai MaZj3/1s1y MalllblHHara HaBy4aHHSI.

M>smali OacnedeaHHs 3'syasieyya pacmpalioyka 1 JaciefilaBaHHe MeTany
MaBbIIBHHA  3(GeKThIYHACI[i TMac/sfoyHara TA3CLipaBaHHSA TiloT33 3a  KOIUT
KaBapbIsiTHAaW Kap3KLbli HA aCHOBe Ma/l3jiel MalllblIHHara HaBy4YaHHs /1Sl TTaCKap3HHS
BbISIyJIEHHSI CTaThICTbIUHA 3HAUYHbIX 3(eKTay Npbl CTPOriM KaHTPOJi TaMbLIaK
riepiiara pogy..

Memadami OacnedasaHHs 3'AynsOyya TIApIThIUHBI aHaji3, pacrpailoyka
aJrapbITMy, MaZI3JisiBaHHE i BbUTiUA/IbHbISL SKCTI€PBIMEHTHI.

AMmpbIMaHbIA 8bIHIKI | IX HABI3HA: pacrpallaBaHbl MeTa/l KaBapbIAiTHAW KapIKLbli
Ha acHoBe ML-mazanelt [ Mac/sAoyHara TICL[ipaBaHHS. OKCIepbIMeHTa/bHa
ralBep/pykaHa 3HauHae CKapausHHe CSIP3AHSW KOJIbKACLi Ha3ipaHHsSY Mpbl KaHTPOJI
MaMblIKi mepiiara poAy. OdeKTbIyHaclb 3aleXbllb af skachi ML-Mazami;
HeTiHeMHbIS MaZi3/i 00/bIIl 3(heKTHIYHBIS TIPbI CK/Ia/laHbIX 3a/ieXXHaclsx. HaBi3Ha — y
CTa/IyysHHI afiHapa3oBara HaBy4YaHHs ML-Ma/iaJ1i 3 aHastizaM acTau y Oac/siJOyHbIX
rparpjypax.

JacmasepHacyb mMamapbisanay i 6blHIKAY ObINIOMHAU Npaybl: BbIKAPbICTAHbIS
MaTIpbIsi/ibl 1 BbIHIKI AbimiomMHau [lpanel 3’aysstonna  gactaBepHbiMi. [Iparja
BbIKaHaHa CaMacCTOMHa.

Bobaacybio mazubiMa2a nNpakmblyHA2d NPbIMSIHEHHS 3'synsieyyd TaBbIILIIHHE
3¢eKThIYHACI]i aHJIaliH-3KCIepbIMeHTay y TIXHa/ariuHblXx KaMIlaHisiX, iHTIPHIT-

MapKeTBIHTY 1 iHILbIX rajiHax, A3e BbIKapbICTOYBaelllla Mac/asJ0yHbI aHasli3 JaHbIX.
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ANNOTATION

Diploma work, 53 pages, 2 tables,12 illustrations, 11 formulas, 12 sources.

Keywords: SEQUENTIAL HYPOTHESIS TESTING, COVARIATE AD\-
JUST\-MENT, SPRT, CUPED, MACHINE LEARNING.

The object of the research is the procedure of sequential hypothesis testing.

The subject of the research is a method for improving the efficiency of
sequential hypothesis testing by exploiting covariate information using machine
learning models.

The purpose of the research is development and study of a method to enhance
the efficiency of sequential hypothesis testing through covariate adjustment based on
machine learning models to accelerate the detection of statistically significant effects
under strict control of type I errors.

Methods of research are theoretical analysis, algorithm development,
simulation, and computational experiments.

The results of the work and their novelty: a covariate adjustment method based
on ML models for sequential hypothesis testing has been developed. Experimentally
confirmed significant reduction in the average number of observations while
controlling the type I error. The effectiveness depends on the quality of the ML
model; nonlinear models are more effective for complex dependencies. The novelty
lies in combining one-time ML model training with residual analysis in sequential
procedures.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage. The results of the work can be used to improve
the efficiency of online experiments in technology companies, internet marketing,

and other fields utilizing sequential data analysis.



