OT3bIB o¢uiHAILHOTO ONNOHEHTA
Ha AMccepTauMoHHylo paboty Bacuabena 10sms Anexceesnua «Mcecnerosanne v
paspadoTka MeTOA0B MALIHHHOTO o0OyueHusi aHAAM3a BbBIKHBACMOCTHY,
npeAcTaB/eHHY) Ha COMCKaHHE ydeHoi CTeneHu KaHanaaTa $pu3nKo-
MATEMATHYECKHX HAyK 10 CrneindajibHOCTH 2.3.5 «Maremaruyeckoe u
nporpamMvHoe  ofecnevenne  BbIMHCIUTEIBHBIX cHCTEeM, KOMILIEKCOB H

KOMMbITEPHBIX CETEH»

Jluccepramonnas padora FO.A. BacuibeBa TIOCBAIIEHA PELICHWIO 3a/1a4H
aHanM3a COOBITMH Ha OCHOBE MCTONOR  MAaLIMHHOTO o0y4yeHHA  aHaIM3a
BLLKHBAEMOCTH. B TakOH MOCTAHOBKE BO3MOXKHO OLEHKA HE TOJBKO BEPOATHOCTH H
BpEMEHH [0 HACTYIUICHHA cobbITHs, HO W (DYHKUMH BbDKMBaHMA W PHCKA,
OTP@XKAMOMMX TMHAMHKY BEPOATHOCTH coObiTHs B TeueHHe BpeMenu. B oriHdum o1
MCTOMOB KIACCH(HMKALMH H PErpeccHd, METO/bl aHATH3d BbIZKHBAEMOCTH
HCIIOJIB3YIOT JIBE LICJIEBBIE MEPEMCHHBIC: BPEMS HACTYTIICHHA cOOBITHA C MOMEHTA
BX0Ja B MCCIIEJI0BAHHE M WHAWKATOP HACTYTIIEHHA coosiTua. Takxke, B OTIIHYHH OT
MCTOIOB AHAJIM3a BPEMEHHBIX DAMOB, MOJETH BbOKHBACMOCTH HCITOJIB3YHOT
uH(OpMALIHIO TONBKO MPU BXOJE HAGJIIOICHHS B HCCIIEIOBAHME, UTO YIpOIIaeT cOop
JIAHHBIX W TIPUMEHCHHE MOJCIICH. OcoOeHHO aKTyalbHO [PHUMEHEHHE MaHHbIX
MOJIENIEN [UIS AHATIM3a MEJHMLMHCKHX JaHHBIX MAlMCHTOB, OUCHKH spdexTuBHOCTH
CXCM JIeHeHHs ¥ MOMACPKKH BpaueO o peLuCHHH.

ABTOp OTMEHAeT, YTO MPUMEHEHHE CYUICCTBYIOUIMX METOMIOB K peabHBIM
TAHHBIM OCJIOXKHEHO H3-33 CTPYKTYpbl JAHHBIX M CTPOTHX CTATHCTHHCCKHX
npeanosoxkenni. CregoBaTeNbHO, OCHOBHOC BHUMAHHC B paboTe yaenAeTCs
MCCNEIOBAHAI0 W Pa3paboTKe PEBOBUAHBIX I10/XOZIOB, KOTOPBHIC HE MMEIOT
aNpPHOPHBIX CTATHCTHUECKHX [PEAMONOKEHHH W MPUMEHHMBI K ChIPHIM AAHHBIM.
Takum 0OPa3oOM, MCHONB3YIOTCH M NPEHMYLIECTBA JAHHBIX MOAXOIOB, MOCKOJIBKY
ACPCBhS PELICHAH TMO3BOJAIOT CTPOHTL HHICPIPCTHPYEMBIC MPOTHO3bI, @ AHCAMOIIH
iepeBbEB pemeHni obmanaroT BBICOKOH TOYHOCTHIO MPOTHO3MpOBaHUsA. BbicoKas
aKTyaJTbHOCT HATIPABIICHHS BBITIOTHEHHBIX MCCIIeIOBAHMM COMHEHHH HEC BBI3BIBAET.
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B mepBoil IiaBe MPOBOAMTCS 0030 CYLIECTBYHOMHX METOA0B aHAM3A
BBDKHBAEMOCTH, BKIIOUAs CTATHCTHYECKME TIOJAXOABI M  CNCLMATH3UPOBAHHBIC
MeTonsl MamuaHOro o0ydenws. llpu onmMCaHMH MCTOIOB ocoboe BHUMAHUE
yAc/MeTes WX HEAOCTATKAM: CTATHCTHYECKME HPEAMONOKEHIL  Hacto HE
BBLITIOHSAIOTCH HA PEANbHBIX JaHHBIX, a METOABI MAlIHHHOIO o0yueHus JTHOO
HACJIEAYIOT  CTATHCTHYECKHME  NPEAINOJIOXKEHHS, b0 CBOAAT  3aMavM K
KnacCHM(HUKALME WM PErpecCHd Ha JIMCKPETHBIX BPEMCHHBIX TIKAIAX. [lomumMO
3TOTO, OT/IEBHO PACCMATPHBAIOTCS OLECHKH Ka4€CTBA MPOrHO3HPOBAHMSA PASIHIHBIX
BETMUMH AHA/IM32 BEUKMBAEMOCTH, MO/IYEPKHBACTCA HEOOXOAUMOCTh UCCIICA0BAHMA
4yBCTBHTENLHOCTH METPHK K OCOOCHHOCTAM JAHHBIX.

Bropas rinasa mocesAmena oOuiei uaee paspaboTke MeToAa MOCTPOEHMS
fnepeBbes BbDKHBAEMOCTH. [liist 0OpabOTKM IreTCPOTEeHHbIX AAHHBIX MpeiaracTcs
METO/L [OMCKA JIydIero pasomenus enifopKi, MPUMECHHMBIH K HEMPEPBIBHBIM H
KATETOPHANLHLIM [IPH3HAKAM C BO3MOKHBIMH TPOITYCKAMH. B smcThAX Jepesa
BLIKMBACMOCTH CTPOATCH HENAPAMETPUHYCCKHE OLCHKH pyHKIMH BLDKHBAHHA M
pucka. [l 0OpaboTku cinyyaes MyIbTAUMOA/ILHOIO pacTIpe/IeNICHHs BEPOATHOCTEH
HACTYIUICHHS BPEMEHH COOBITHH MpeiaraeTcs MOAXOA pery/iipH3altii KpUTEPHS
pa3ouenus, a Tarke MoU(UKaLHA HenapaMeTpUYecKOH MOJIE/IH.

B TpeThei J1aBe MOTHHMACTCA BOTPOC pa3paboTKH METO10B OLEHKH Ka1eCTBa
MPOrHO3MPOBAHMS BEJIMYHMH AHANIM3d  BBDKHBACMOCTH. ABTOp OTMEYaeT, HuTO
CYIIECTBYIOIIME METPHKH OIPEACHAIOT BBICOKYIO SHAYMMOCTEL PEAKHX [MO3HHX
COObITHI M BPEMEHHBIX HHTEPBAJIOB H HC MOTYT OBITh HCIIOJIB30BAHBI JUIA BATH/IALIHH
moaeneit. [peaioxenmbie MOAU(HKALIMH OIIPEACIAIOT PABHBINA BKIAJ HAOOACHAN
npu pacyere MerTpHK. Jlanee mnposoiMicA IKCMEPHMEHTAIBHOE HCCIICI0BAHHE
KAYeCTBA TPEIANOAKEHHBIX METOZ0B M MOJAM(HKAINH, a TAOKe CPABHEHHMC ¢
CYIIECTBYIOIAM TIOJXOAOM TOCTPOCHMA AEPEBA BHUKHBACMOCTH. PaszpaboTanHbie
ABTOPOM METO/BI TO3BOISIOT MOBBICHTD KAYECTBO TIPOTHO3HPOBAHHMA MO ETHIPEM
METPHKAM, YCTOHHYMBEIX K OCOOCHHOCTAM —PEAIbHBIX JAHHBIX. H4 MECTH
MEMIMHCKMX HaOOpax JIaHHBIX.

Uersepras T1aBa IOCBANIEHA paspaboTKe aHcamOne Tpe/UIOKEHHBIX
/lepeBbeB BHIKHBAEMOCTH. [1epBbIH MOAX0 OCHOBAH HA KIACCHHYECKOM yCpeAHEHHH
MPOTHO30B 0A30BBIX MOJIENCH, MOCTPOEHHBIX HA GyTCTen-BLIOOPKAX, U BHIOOPOM

JyHIIEero KOJMYECTBa JACPEBHEB 10 KA4eCTBY MPOrHO3HPOBAHHA ancamOma. Bropoi



MOJIX0A HCTIONb3YeT SMIHPHUYECKYIO CXEMY HTEPATHBHOTO OOHOBJICHHA BECOB
HAOMOIeHUH JUId TIOCTPOEHHSA aJallTHBHOTO ancambOuis ¢ TiepeBbIOOpKOH. B pamkax
NAaHHOM TaBbl TAKAKE MOJIHUMACTCA BOMPOC BHIGOPA (yHKIHI TTOTEPD MPH 00y CHHH
ancamOuisi, TpUYEM JIyullee Kai€CcTBO [MPOrHO3MPOBAHHA AOCTHracTCa TpH
HCIIOb30BAHHH  TIPEUIOKEHHOM  METPHKH. Takxke, NPEATOKEHHDIC ancamOJIH
NPEB30MIIN CYLIECTBYIOLIHEC METO/IbL.

HakoHen, B 1ATOM TIjaBe [PEACTABICH pa3paboTaHHbIH MPOrpaMMHbIH
KOMIUIEKC B BHWjE OMOIHMOTEKH C OTKPBITBIM KOIAOM. JleMOHCTPUpYETCA TO, Kak
BO3MOKHOCTH A3bIKa Python mo3BomsitoT HCTIOTB30BATD dynkuronan OUOMHOTEKHA B
paMKax paccMaTPHBACMOTO KNIACCA NPHKIALHDIX 3375, B rnase Tak:ke MPOBOIUTCS
OLICHKA BPEMEHH BBINIOJIHEHUA W MCTIO/Ib3yeMOH MaMATH I HPEANOKEHHBIX
aNrOPHTMOB TOCTPOCHHUS AEPEBbEB BEUKHBACMOCTH H HX aHcamOne.

JlocTOBEPHOCTh ¥ 00OCHOBAHHOCTL MOJIYyHCHHBIX B paboTte pe3yJbTaToB

oGecrneuena COrTacoBAHHOCTHIO MOCTPOCHHBIX MO/EIEH H HCTOJIb3yCMbIX JAHHBIX,
MOPOOHOMY OTNHUCAHHMIO CEPHH MPOBEACHHbIX BBIUMCITATEIBHBIX JKCIEPUMEHTOB Ha
LICCTH PeaNbHBIX MEIMLIMHCKHX HabOpax [aHHBIX, @& TAKKE COOTBETCTBHIO
pe3yNbTaTOB SKCTIEPHMEHTOB HTOTOBLIM BHIBOAM.

HoBu3Ha MaHHOM pPadOTHI 3aK/IHOYACTCH B pa3pabOTKE HOBBIX METOJOB
MOCTPOCHHSA JIEPEBHEB BBDKUBACMOCTH M HX ancambnei s paboTel ¢ pealbHbIMU
TaNHLIMK. B YACTHOCTH, HOBBIMM SBIAIOTCH IPEIUIONKEHHBIC METOJ/Ibl TIOMCKa
fyHIIero PasOMeHHMsl HEMONHBIX PAsHOPOAHBIX IAHHBIX ¢ IEH3ypPHPOBAHHEM,
peryasipu3alyi  KpUTEpHUs pasOueHuss JEpeBa BBIKMBAEMOCTH, MOIH(PUKALHH
HEapaMETPHUECKHX ONEHOK (YHKITMH BbIKHBAHMA H pucka st 00pabOTKH CNyHacs
WH(DOPMATHBHOTO LEH3YPHPOBAHMA, a TAIOKC METOA [OCTPOCHHUS AAANTHBHOIO
ancamMO/Is ICPEBbEB BBDKHBAEMOCTH C nepeBbIOOpKOH. PesynbraThl HCCICAOBAHMS
4yBCTBUTENHHOCTH CYIIECTBYIOLIMX METPHK KauecTBa AHA/TH3a BbIKUBACMOCTH H

pa3padOTaHHBIE MOJIM(HKALIMH METPHK TAKKE ABJIAOTCA HOBBIMH.

Hayunas M TPAKTHYECKAs 3HA4MMOCTh PAOOTBI COCTOMI B TOM, HTO
NpeJIIoKEHHbIE B PaMKax paboTel METOJbI H TIOAXO/b! peann3oBaHbl B BHJE
OTKPHITOH MPOrPAMMHOH OHOTHOTEKH, MOTYT ObITh MCIOTB30BAHBI IS PELICHHA
AKTYANBHBIX 33784 aHATH33 BEDKHBAEMOCTH, NPH 3TOM METOBL UMEIOT 0y CTHMYHO

ﬂpOPI3BO}],HTEILbHOCTI: 1 UX IIPUMEHEHHA HA TPAaKTHUKC.



OCHOBHBIE PE3YIBTATHI OIyOTHKOBAHBI B 4 nyOmMKanuax, B3 KOTOPbIX 4 -8
uznanussx WoS (omHa cTaThs onyOnMKOBaHA B HKypHAJIC Q1). Scopus, RSCI,
PEKOMEH/IOBAHHBIX UL 3alIHIbL B AMCCEPTALIHOHHOM  COBETC MI'Y wm. M.B.
Tlomonocosa no creuuansuoctd 2.3.5. Takoke, 3aperucTpHpOBaHbl MNpasa HA
[porpamMMHoe oOecneyeHHe A JBM. Apropedepar B MONHOH MEPE OTPAKACT
COIEPIKAHHE JMCCEPTALIHOHHOH paboThL

JamedatHs 1o JMCCEPTALMOHHOM pabore:

|. B TpeTbeil riaBe MPOBOAUTCS HCC/ICAOBAHMC qyBCTBHUTCIBHOCTH MCTPHK
aHa/M3a BbIKHBAEMOCTH K PacmpeiC/ICHHIO BEPOATHOCTEH BPEMEHH HACTYTUICHHA
cOOBITHI1, BpEMEHHBIM HHTEPBAIAM 1 THILY coburrrit. OHAKO, B X0€ UCC/ICA0BAHHA
HE TIOTHMMACTCA BOMPOC O CBS3H CYMECTBYHOLIHX H MOZH(HITHPOBAHHBIX METPHK
Mexk Iy co00i. Bbiiio 651 MONE3HO GosTee 1eTanbHO 0OCy THTh TOT aCIIEKT NP BEIOOPE
METPUK KauecTBa H (yHKU@H TOTEPs WA IKCHEPHUMEHTAIBHOTO UCCIeIOBaHUA
Ka4ecTBa MPOTHO3UPOBAHHA H CPABHCHMA MOICTIEH.

2. B pabote paccMaTpHBarOTCA MICCTH MEIMIHHCKAX HaDOPOB JIAHHBIX
OTHOCHTEIBHO HEOOIBITIOro pasmepa (He Gonee jecaTH Thicsd HaOmoeHuit). [l
[IEMOHCTPALIMH TIPEUMYILECTB MPEILIOKEHHBIX MCTOIOB ObITO0 OBl MOJIE3HO MPOBECTH
IKCIEPUMEHTAIBHOC UCCTIEI0BAHNUE Ha Gos1ee KpyIHbIX HA0Opax MaHHbIX.

3. Tpu aHaIM3e CYLECCTBYIONMX CTATHCTHUCCKIX MOJEJIeH aBTOpP OTMEUAET,
4TO MOJIEb JODKHA 00eCITIeYHBATH BO3MOKHOCTE NEPECCHCHHA MPOrHO30B (yHKLIH
BLDKMBAHMS /U8  PA3THYHBIX HAOMOJCHHH, OAHAKO apryMenTalus JaHHOro
TpeboBaHuT HE ONHCHIBACTCS B paboTe Hanpsimyto. B pasaene 1.3.4, ma crpanuue 30,
aBTOpP OTMEYACT, YTO «B KIMHUYECKOM TPAKIHKE, TEPECCKAeMOCTDb yHKmi
BLDKMBAHHMSA JIBYX CXEM JE€4YEHH TOBOPHUT 06 OTCYICTBHHM pa3IH4HH MEHKITY
cxemamm». CregyeT JIOMOIHHTENLHO 000CHOBAaTh HEOOXOAWMOCTbL  JAHHOTO
TpeGOBaHHMA MPH BbIIC/ICHUH HEA0CTATKOB CYLIECTBYIOLIMX MOJICIICH.

BMecTe ¢ TeM, yKa3aHHbIE 3aMCUaHHs K AMCCEPTALHK HE yMALLIOT 3HAYUMOCTH
JAMCCEPTAIMOHHOIO  HCCJICAOBAHMA. Jucceprauus — OTBEHAET TpeOOBAHMAM,
ycTaHOBJICHABIM  MOCKOBCKHM rOCY/JapCTBEHHBIM ~ YHHBEPCHTETOM  MMCHH
M B. Jlomonocosa X paboram 10100HOTO  poaa. ConpepikaHue AHCCEPTaLHH

COOTBETCTBYET CICLHAIBHOCTH 235 — «MaremMaTuyeckoe H _TMPOrpaMMHOC

obecredeHUE BBMUCIHTE/IbHBIX CHCTCM, KOMIUIEKCOB UM KOMIIBIOTEPHBIX cetei» (10

OHU3MKO-MATEMATHYCCKHM HAYKaM), A TAKKE KPUTEPUSAM, OTPEACIICHHbIM THI. 2.1-2.5




TTonoxeHUst O OPHUCYKIACHHH YUEHBIX ctenieHeit B MOCKOBCKOM rOCYIapCTBCHHOM
yuupepcutere umenn  M.B. JlomonocoBa, a Takke oOGopmiIeHa COITacHo
tpebopanmsim [TONOKEHIA O COBETE MO 3AUIHTE JAUCCePTALMH HA COMCKAHHC Y4EHOH
CTEMCHHM KaHauaaTa Hayk MOCKOBCKOTO rocyaapcTBEHHOTO YHHUBEPCHTETA HMCHH
M.B. JlomoHocoBa.

Takum oOpasom, comckateib BacuIbeB [Qnmit AneKceeBHY 3aCiTyKHBACT
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OduuranbHbI OTMIMOHCHT!

NOKTOP (PH3MKO-MATEMATHHCCKHX HAYK, TOLCHT

AKaJeMHICCKHI PYKOBOIHTE b HAIIPABIIEHHS Aj(mionepnoro

o6mecTsa "ThaHk"

JIpsikoHoB Asiekcanap I'enHaabeBu

KoHTaKTHBIE JIaHHbIC!
Ten: +7 916 160 17 02, email: a.g.dyakonov@tbank.ru
CheHabHOCTh, [0 KOTOPO# O(HIMATBHBIM OTHIOHEHTOM 3aLIHIICHE JIMCCepTalHa:

01.01.09 — «/luckpeTHas MaTEMaTHKa W MATCMATHYCCKaA KHOEPHETHKA

Ajpec mecta padoThL:

127287, Mocksa, Yi1. 2-a XyTOpcKasd, n.38A, c1p.26,
Aximoneproe odmectso "Thank”
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