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PEDEPAT
Jluninomuas pabota, 47 ctpaHull, 16 pucyHKOB, 6 TaOIuUIl, 7 HCTOUHUKOB.

KioueBble cioBa: [IPOBEPKA TUIIOTE3, IIOCJIEJOBATEJILHBIN
AHAJIN3, LIEIIT1 MAPKOBA, IUCKPETU3ALIUA ITOCJIIEAOBATEJIBHOI'O
TECTA, KPUTEPUI BAJIbJIA, MAILIMHHOE OBYYEHUE, I1I0OJIEOP
I'MITIEPITAPAMETPOB.

OO0beKT nccjie0BaHusA — IOCIIEIOBATEIbHBIA KPUTEPUI OTHOLICHUS
BEpOSATHOCTEW Banpaa ¢ AuckpeTnsannei NpoCTpaHCTBa COCTOSTHUM.

Heab padoThl — U3y4UTh BIUSIHUE TUCKPETU3AIUU TIPOCTPAHCTBA
COCTOSIHUM CTaTUCTHUKHU MOCIEA0BATEIBLHOIO TECTA HA €T0 XapaKTEPUCTUKHU, TAKUE
KaK CpeJIHee YUCIIO UTEPALNI U BEPOSITHOCTH OIIMOOK, a TaK»Ke MPEJCTaBUTh
BAPUAHT allIPOKCHUMAIIMK TECTA C TOMOIIBIO Lieneil MapkoBa, u
MPOJIEMOHCTPUPOBATH TPUMEHUMOCTH MPEIJIOKEHHBIX IMOJIX0/I0B Ha IPUMEPE
3a/1a4u MoJI00pa rUIeprapaMeTpoB Mojiesieid MaIllIMHHOTO OOYYEHUS.

MeTOIlbI HCCJICAOBAHUA — HCCICAOBAHUC JINTCPATYPhbl, MCTOAbI
MaTE€MaTHU4YE€CKOM CTaTUCTHUKHU, TCOPUA HGHGIZ MapKOBa, KOMIIBIOTCPHOC
MOACIUPOBAHUC ITOCICAOBATCIIBHBIX TCCTOB, MCTOAbI MAIIMHHOTO O6y‘-I€HI/IH.

IHosny4yeHHble pe3yjbTaThl — OCTPOEHA MOJIETb MOCIEA0BATEIBHOIO
Kkputepusi Banbaa ¢ momMolsio si3bika nporpammupoBanus Python, a e€ ocHoBe
MIPOBEJEH aHAIIN3 XaPAKTEPUCTUK TECTA, PACCMOTPEH MPOLECC TUCKPETU3ALINU
MPOCTPAHCTBA COCTOSIHUM CTATUCTUKH TECTA, IPUBEIAEH U CMOJIETMPOBAH BapUAHT
anmpOKCUMAIUHU TeCTa ¢ MOMOIIBIO Iienu MapkoBa, a TaKke Mpe/IoKEH Crocod
MPUMEHEHUS U3YUEHHBIX METO/IOB K aKTyaJIbHOM 3aJlaue noaoopa
TUIEPIIapaMeTpoB JIJisi MOJIeNIeld MATUHHOTO OOYYEHHSI, TIO3BOJISIOIINN YCKOPUTh
3TOT MpOLIECC.



PODEPAT
JlpiruioMHas npana, 47 craponak, 16 mamatoHkay, 6 Ta0ii, 7 KpbIHIIL.

Kmouassist cioBsl: TOCTABAHHE T'ITIOTD3, ITACJISIIOVHBI
AHAJII3, JAHITYT'T MAPKABA JIbICKPOTBI3ALIBLS ITACJIIIOYHAT A
TACTY, KPBITOPBIN BAJIBJIA, MAILILIHHAE HABYYAHHE, ITAJIBOP
T'IIIEPTIAPAMETPAY.

AD’eKT JacjiefaBaHHs — MAC/IAA0YHBI KPBITAPBIA aIHOCIHAY IMaBEpHACIITY
Banbaa 3 AbICKpATHI3aLbIAN NPACTOPHI CTAHAY .

Mbra naciieqaBaHHsl — BBIBYYOHHE YIUIBIBY THUCKPETH3ALUU ITPACTOPHI
CTATBICTBIKI MACAAOYHAra T3CTY Ha Ir0 XapaKTapbICThIK], TAKIS SIK CAPIIHSASA
KOJIbKACIIb 1T3pallblil 1 BEparoJgHaciil NamMblIaK, MpanaHaBaHHE BAPBITHTY
ampakcimalibli T3CTY 3 JarnamMorai jJanuyroy Mapkasa, 1 15MaHCTpaLbls
MPBIMSIHIMACIII TTparaHaBaHbIX MaAbIX0Aay Ha MPBIKJIAA3€ 3a/1aubl Tag0opy
rinepnapaMerpay s MaJdJisty MallblHHAra HaBy4aHHS.

MeTtaapl 1aciiefaBaHHs — aHAJI3 JiTapaTyphl, METAJIbl MATIMaThIYHAN
CTaTBICTBIKI, TIOPHIS JIaHIyToy MapkaBa, Kami’ loTapHae MaadJiipaBaHHE
NaCISAOVHBIX TACTAY, METAJIbl MalllbIHHATA HABYYaHHS.

ATpbIMaHbIfA BbIHIKI — MadygaBaHa MadJib NacsI0yHara KPhITIPhIS
Banbaa Ha MoBe niparpamipaBanHs Python, Ha acHOBe raTaif MaIIu paBe3ieH
aHaJli3 XapaKTapbICTBIK TACTY, pa3rie/l’kaH MpaldC AbICKPAIThI3aLlbll PAaCTOPhI
CTaHay CTaThICTBIKI TACTY, IPaBaHABaH 1 3MA/I3JISIBAH BAPBISHT alpaKciMalbli
TACTY 3 JlanamMorau JIaHiyroy Mapkasa, Takcama IpaBaHaBaH MaJbIxo[] Aa
NPBIMSIHEHHS aTPbIMaHbIX BBIHIKAY Yy aKTyallbHail 3aa4bl Nag0opy
rinepnapaMmerpay [uis MajJ3Jiel MalllblIHHara HaBy4aHHs, sIK1 Ja3Bajisie MacKopbllb
I'3THI IpaLdC.



ANNOTATION
Degree paper, 47 pages, 16 illustrations, 6 tables, 7 sources.

Key words: HYPOTHESIS TESTING, SEQUENTIAL ANALYSIS,
MARKOV CHAINS, DISCRETIZATION OF SEQUENTIAL TEST, WALD’S
LIKELIHOOD RATIO TEST, MACHINE LEARNING, HYPERPARAMETER
TUNING.

Object of research — Wald’s sequential likelihood ratio test with
discretization of the state space.

Purpose of the work — To study the effect of discretizing the state space of
the sequential test statistic on its characteristics such as average number of
iterations and error probabilities, present an approximation method of the test using
Markov chains, and to demonstrate the applicability of the proposed approaches on
the example of hyperparameter tuning for machine learning models.

Research methods — Literature review, mathematical statistics, Markov
chain theory, computer simulation of sequential tests, machine learning methods.

Obtained results — A computational model of Wald’s sequential likelihood
ratio test was implemented in Python, with an analysis of its key characteristics.
The effect of state space discretization was investigated, and a Markov chain-based
approximation method was proposed and evaluated. Furthermore, an application of
the developed approaches to the problem of hyperparameter tuning in machine
learning was demonstrated.



