BIZAI'YK
o ILIITHOrO ONMOHEHTA
kauanaata pi3uKo-MaTeMaTHIHHX HAYK, A0LEHTa,

NOUEHTKH KadeapH NpUKIagHOT MATEMAaTHKH
HauiosanbHoro yHisepcuteTy «JIbBiBCbKa MOJTITEXHIKA
Mamnsiit Osexkcanapu CrenaniBHu
Ha auceprauiiiny pobory Lsnu Onekcanpa BacniboBHta
«Mo/1e/II0BAHNS MOBEIHKH Ta IMOBIPHICHO-CTATHCTHYHUI AHAJI3 OLINOK
XAPAKTEePUCTHK NOPTQesisn»,
nojaHy Ha 3100y TTs cTyneHs gokTopa (pinocodi
3 rajy3i 3Hadb |1 «MaremaTuka Ta CTaTHCTHKAY

3a cnemanbHicTio |13 «lIpukinaana maTteMaTUKa»

1. 3araJbHa XapaKTePUCTHKA Ta AKTYAJbHICTH TeMH JOCTIIKCHHS.
MaTemaTiuHe MO/CTIOBAHHA MPOILECIB PO3nojily Kamitamy MK (PIHAHCOBUMH
AKTHBAMM € KJIACHYHWUM 1 BOJHOYAC JHHAMIYHMM HAmpsiMOM TPUKJIAHOI
mMaTeMaTHki. [lpakTHune 3acTocyBaHHs Teopii  e(eKTHMBHUX  MopTdeiB
YCKIQTHIOCTECS THM, IO ONTHMAlbHI Barv MOpPT(ETB BH3HA4AIOTHCA HEPE3
HEBiZIOMI MapaMeTpH pO3NOALTY JAO0XIAHOCTEH, fAKI 3aMIHIOIOThCA BHOIPKOBHMH
OLIHKAMM; BUITAK XapakTepucTHku nopthens — BiaHowenns [lapna, Value-at-
Risk — cami CTalOTb BUNAaAKOBMMM BeJIMYHMHAMH, CTATUCTUYHI BJACTHBOCTI SKHX
HeobxiaHo gocaiaxypatd. JloaaTKoBMH BHKJIMK CTaHOBIATH BHCOKOPO3MIPHI
3a1a4i. Y AKMX KUIBKICTh aKTHBIB K € 3iCTaBHOIO 3 00CAroM BHOIPKH n: BUOIPKOBA
KoBapialliiiHa MaTpHLA CTa€ MOraHo o6yMOBJIEHOI0 ab0 CHHIYJISPHOIO, @ KIIaCHYHI
OLLIHKH Bar noptdesaiB BTpayaloTh HaAIWHICTb. EQEKTUBHUM IHCTPYMEHTOM Y TAKHX
3a7a4ax € METOJ CTHCHCHOIO OLIHIOBAHHA Yy [I0€JHAHHI 3 anapaTroMm Teopii
BHIAJKOBHX MATPHLb.

Jluceprauiitna potora Llsnn O. B. oxorunoe obujBa 3a3HayeH1 HANpPsIMu:
IMOBIPHICHO-CTATHCTHYHHIA aHalI3 OLIIHOK XapaKTEPUCTHK €(DEKTUBHUX 11OPTQEIIIB
UIs KJIacy eJinTHYHMX PO3NOAUIB 1 MPOUECIB 3 aBTOKOPEJSAUIEK Ta nody/10BY

CTUCHEHHUX OLIIHOK Bar moptdeniB y 3ajadax BHCOKOI po3MipHOCTI. OTxke, Tema



AMCepTalll € aKTyaJbHOK 3a7ay4yc0 MPHMKJIAJAHOT MATEMAaTHKM 3  BaroMmum

NPHUKJIATHUM MOTEHLIATIOM.

2. 3B°5130K podOTH 3 HAYKOBHMH NpPOrpaMaMH, IUIAHAMH Ta TEMaMMH.
Jluceprauiiiny poOOTy BHKOHAHO B IHCTUTYTI npukiaagHuX npobjieM MeXaHIKH |
marematuku M. 5. C. TTiactpurayva HAH Vkpainn B Mexax HayKOBO-J0CJIAHUX
TeM «MareMatuuHl MOJ€Al Ta AHANTHYHO-YHCIOBI METOAM  JOCJIKEHHS
XBHJILOBHX 1 HEPIBHOBAKHHUX IPOLIECIB Pi3HOT (PI3MUHOT NIPUPOIN Y HEOJAHOPLIHHX
cepeaoBuuiax» (2024-2028 pp., nomep aepxkasHoi peectpauii 0124U000739) Ta
«MatemaTHuHe MOJEMIOBaHHA Ta IIEHTHU(IKALIA 3aXUCHUX TOBEPXHEBHX |
CTPYKTYPHUX BJIACTHBOCTEH MaTeplaiiB 00 MEXaHIUYHHUX, TETJIOBUX, aKYCTUUHUX
Ta ENeKTPOMarHiTHUX BrauBiBY (2025-2026 pp., HOMEp Jep:KaBHOI peecTpailii
0125U000322), a Takox y Mexax HayKoBO-0CHiHOT TemH JIbBIBCHKOTO
HALIOHATLHOTO YHiBepcHTeTy iMeHi IBana ®panka «MaremaTMuHi MojJeni Ta
METOAM B Teopll noprdens» (HaykoBHil kepiBHMK TeMu — mnpodecop M. B.
3abonouskuit; Homep sepxkasHoi pecctpauii 0124U002266; TepMiHM BUKOHAHHSA:
01.01.2024-31.12.2026). B yCIX 3a3HAYE€HUX HAYKOBO-JOC/IIHUX TeMax 3700yBay
OpaB y4acTb Ik BHKOHABELLb.

3. Cryniub oOrpyHTOBAHOCTI HAYKOBHX I10/10%K€Hb, BUCHOBKIB i
pekomenaauin. JlocTtoBipHicTh Ta OOIPYHTOBAaHICTh HAyKOBHUX TOJIOKEHbD.,
BHCHOBKIB 1 pEKOMEH1alii aucepTallii 3a6e3neyyioThcs KOPEKTHICTIO MOCTAHOBOK
3aj1a4, CTPOrICTH) MAaTeMaTHYHHUX JOBEJACHb, IO CIMPAIOTHCA Ha KJIACHYHI
pe3ylbTaTH  Teopll MMOBIPHOCTEH, aCHMMNTOTHYHOI CTATUCTHKH Ta TEOpil
BUIMAJKOBHX MATPHLb, Y3IO/UKEHICTIO OTPUMAHUX PE3YJIbTATIB 3 BIAOMMMHU B
JITEPATYpl Yy YacTKOBMX BHMINAJAKax, a TaKok MacluTaOHUMM IMITALiiHUMH

ekcriepumenTamu MetozoM Monte-Kapsio (100 000 mosropeHs) i nepeBipkoto
BUCHOBKIB Ha pealbHHUX AaHux 1Haexkcy Dow Jones.

[Tepwmit  po3aur MICTHTL OMJSL JITEPaTypH Ta TEOPETUYHI OCHOBM
AOC/IDKCHHS: Teoplio noptdesis 1 auBependikaniio, KBAHTHILHI MipH PH3HKY,

npodsieMy  CTaTHCTHYHOTO  OLIHIOBAHHA 33 YMOB OOMekeHMX BHOIPOK,



BHCOKOPO3MIPHI MIAXOAH 1 METOJL CTHCHEHOI0 OLIHIOBAHHS, €JIIITHYHI PO3INOIUTH,
AebTa-MeTo/1 Ta ¢J1a0KO CTalllOHAPHI MPOLIECH.,

Y Apyromy po3auil 3HaiaeH0 aCHMOTOTHYHI PO3NOALIH BUOIPKOBHX OLIHOK
BiaHomeHHa Lllapna Ta Value-at-Risk (VaR) noprdens 3 Haitmenworo aucnepciero
| BiaHowenHs lllapna noptdens 3 naiiMmenwnM piBuem VaR (3a npumnyuieHs
ENNTHYHOIO PO3MnojauTy Ta ¢nabKko CTalloHApHOro raycCiBCbKOIro IpoLecy):
noOy10BaHO BHUIIPABAEHI OWIHKH, IHTEPBAJIM JAOBIPH Ta MNPOUEAYPH MNEPEBIPKH
rnoTes; BAKOHAHO JICTAbHI IMITALIHI €KCIEPUMEHTH Ta eMIIPUYHHH aHall3.

YV 1petbomMy po3auii noOyjoBaHO CTHCHEHY OLIHKY Bar mnoptgens 3
HAUMEHILOK  JIMCTIEPCICK) 3@  KPUTEpiEM  MAkCHMI3alii  no3aBHOIPKOBOTO
BITHOLIEHHS OYIKYBAHOT IOXIJTHOCTI /10 JIUCTIEPCii, IOBEIEHO OCHOBHY TEOPEMY IPO
301KHICTh OMTUMAIBLHOT IHTEeHCHBHOCTI cTHcHeHHs (Teopema 3.1) Ta moOyaoBaHoO
KOHCUCTEHTHI OLIIHKH IMPAHHYHOT IHTEHCHMBHOCTI JUIst peskumiB ¢ < 1 Tac> 1.

Y uyerBepTOMY PpO3/UII AHANOrUHY 3ajady po3B’s3aHo Ui noprdens 3
MaKCHMaTbHUM BigHowennsm lllapna Ha ocHOBI MiHIMI3alli 1M03aBMOIPKOBOI
aucnepcil. OTpumadi  pe3yabTaTH  3JIHCHEHOro IMITAllIHHOTO  MOJIEC/IIOBAHHA
MIATBEPANIH NepeBary CTHCHEHOT OLIHKHA HaJ BUOIPKOBOIO.

4. HaykoBa HOBH3HA Pe3y bTATiB J0CHiIKeHHs. Y aucepTauiifHii podoT
0/ICPKAaHO TaKl HOBI HAYKOBI1 pe3yJIbTaTH:

¢ 3HAWICHO ACUMNOTOTHYHHMI poO3NOALT BUOIPKOBUX OLIHOK BIIHOLIEHHS

[llapna Ta Value-at-Risk noprdens 3 HaHMEHIIOW JHCIEPCIEIO 3a

npunyuieHHs  0araTOBUMIPHOTO  €JIINTHYHOIO  PO3MOJAUTY  BEKTOpA

AOXIAHOCTEH 3  HEABTOKOPEJIbOBAHMMHM  pealll3allisiMHM, BCTAHOBJICHO

3A/IeKHICTL ACMMITTOTHYHMX JIMCIIEPCIH Bl MapaMeTpa eKcuecy A Ta

noOy10BaHO BUITPABJICHI OLIIHKH, L0 YCYBAIOTh 3MILLCHHSI,
® OTPUMAHO ACHMIITOTHYHMI PO3MOJALIT BHOIPKOBOI OUIHKM BLIHOLICHHS
llapna noprtdens 3 Haiimenmum  piBieM  VaR 33 npumynieHb

GaraTOBMMIPHOIO €JIITHYHOTO PO3NOJIUTY 3 HE3ANCKHUMH peali3allsiMH Ta

c1abKo  CTAalliOHAPHOIO TayCCIBCLKOrO IpOUECY 3  aBTOKOPEJLIEIO;



1100y 10BaHO THTEPBAIN JIOBIPH Ta 00UNCICHO MaKCHMAaJIBHUIT PIBCHB J0BIPH

VaR. 3a skoro BiaHomenus lllapna € 3Hauyuio BiAMIHHHM B1Jl HYJIS.

e 3anNpPONOHOBAHO MiAXiA 10 1Mo0yA0BH CTHCHEHOI OLIHKH Bar noptgens 3
HAiIMEHIIO MCIEPCicio Y 3a1auax BHCOKOT PO3MIPHOCTI 3a KPUTEPIEM
MaKcHMI3amii  mo3aBuGIPKOBOro BIAHOLIEHHS OYIKYBaHOI AOXIJIHOCTI  J10
aucnepeii; 0BeAeHO HEMOKIMBICTh BUKOPHCTAHHS KpHTEPil0 MaKCHMI3aLll
pianowenns lapna; 3saiiieHo  rpaHuyHl  3HAYEHHS ONMTUMAJIBLHOI
IHTEHCHBHOCTI CTHCHEeHHs B 000X pexkumMax ¢ < | Ta ¢ > | (3 BAKOPHUCTAHHAM
nceaoo6eprenoi matpuili Mypa-Tlenpoysa y punajaky ¢ > 1) 1a noOy10BaHO
11 KOHCHCTEHTHI OLLIHKH.

® 3anNpPOMOHOBAHO NXIA 70 NOOYJOBH CTHCHEHOI OLIHKH Bar noptdena 3
MaKCHMaTLHUM BiziHomernsM Llapna Ha ocHOBI MiHiMi3awii 103aBHOIPKOBOI
aMcnepcil; 3HaileHo B 3aMKHEHIi  Gopmi  ONTUMAIBHY IHTEHCUBHICTD
CTHCHEHHS Ta NoOYA0BAHO Ti KOHCHCTEHTHI OIUHKH JUIsi 000X peXnMIB € < |
Tac> |.

5. NpakTHyHe 3HAYEHHS] OTPHMAHHNX pe3y/ILTATIB. [ToGymoBaHi y poOOTI
PO3PaxyHKOBI GOPMY/IH, IHTEPBAIH J0BIPH Ta CTMCHEHI OLIHKH Bar e(heKTUBHUX
noprdenis MoxyTh Oytn Ge3nocepeaHbO 3aCTOCOBaHI Y 3ajayax yIpaBJI1HHS
iBecTHLIHIMH TTOpTdEIAMH, 30KpeMa y BHCOKOPO3MIPHHMX 3a]a4ax pO3MoJlTy
kamitany. PospoGnenuii nporpaMHHMii  KOMIUIEKC —peati3ye€ MOBHHH  LIHKII
00YHCTIOBATLHOIO eKCIIEPHUMEHTY: FeHepyBatis BUOIPOK 3 eiNTHYHUX PO3MO/ILIIB
i npouecy VAR(1), o6uncaenns BUGIpKOBUX, BUNIPABJICHHX 1 CTHCHEHHX OLIHOK Ta
OLIHIOBAHHSA IXHIX XapakTepucTuk metoaoM Monte-Kapno. Okpemi pe3ynbTaTH
MOKYTH OyTH BHKOPHCTAHI y HaBYaJILHOMY IPOLECI NpH BHK/IAJaHHI KypCIB 3
NPUKJIAJHOT MATEMATHKH, MATEMATHYHOT CTATUCTUKH Ta (¢1HaHCOBOT MATEMATHKH.

6. Bizcyrmnicrs (HasiBHICTB) NMOpPYHIEHHSI aKajleMiqHOl 100poyecHoOCTI.
Ananis 3micty auceprauiiinoi poGoTn, ii CTPYKTYpH, HAyKOBHX IOJIOKEHb 1
BHCHOBKIB. a4 TAKOXK 3iCTABJIEHHS TEKCTy poboTH 3 onyOJIKOBAaHMMH NpaLsiMK

3100yBaya AaloTh MiJACTABH KOHCTATYBATH CAaMOCTIHHMI XapaKTep BHKOHAHOTO

NOC/TIKEHHS. ABTOpP KOPEKTHO MOCHIA€TLCS Ha BUKOPHCTAHI HayKOBI JUKEpela,



BLAOKPEMJIIOE BJIACHI PE3YJILTATH B 1MOJI0KCHb IHIWNX JOCHIHHKIB | HAJICHKHHM
YHHOM 3a3Hauac 3ano3uueni inei Ta BiZoMocTl. O3HAK akaaeMIvHOro ruariary,
camonnariary, ¢pabpukauii un dansendikaii pesyabratis y podOTI HEe BHIBJIEHO.
Jluceprawis  BIANOBLAAC BHMOraM akaiemMiuHoi A00pOYECHOCTI Ta 3acBIAUYC
HAIEKHUIT PIBEHb HAYKOBOI KYJbTYpH 3100yBaya.

7. IloBuwora BHKJAAJAEHHS1 HAYKOBHX M0JI0’keNb Ta BHCHOBKIB B
onvoaikosaunx npausix. OCHOBHI NMONOKEHHS 1 pe3yJbTaTH AUCEPTALIHHOIO
J0CALDKEeHHS B1A00OpakeHo y 9 HaykoBHX npawsix, 30kpema y 4 cTaTrax (3 aKkux 2
onyOMKOBAHO Y BUIAHHAX, 110 IHICKCYIOThCS Y HayKoMeTpuuHii 6a31 Scopus) Tay
S Te3ax JonoBLAeH Ha MUKHAPOAHMX 1 BCEYKPATHCbKMX HAayKOBMX KOH(EpEeHIsAX;
pe3ynbTaTH JonoByianucs ta oO0roBOPIOBAIMCA HAa S HAYKOBMX KOH(EpeHLIsX.
Tematuka nmyOnikauiii BiAnoBiac 3Micty jaucepraiii. Y npausx, BUKOHAHUX Y
CIIBABTOPCTBI, 0COOMCTHII BHECOK 3100yBaua konkpeTusopaHo. IlpeacraBnennii
o0car mnyOnikauiii  3alesneuye 10CTATHIO TMOBHOTY BHCBITJIEHHS OCHOBHMX
MOJOXKEHb, BHHECEHHX Ha 3aXHCT.

8. OuiHKa cTpyKTYpH, 3MICTY, MOBH Ta CTH/II0 BUKJIA/IeHHS JHUCEPTAIlii.
Crpykrypa poGoTi noriuna 1 niinopsaKoBaHa MeTi Ta 3aBAaHHAM A0CIiAKEHHSA:
AMCePTallld CKIATA€ThCs 3 aHOTALT, BCTYITY, YOTHPBOX PO3/1iJIiB, BACHOBKIB, CITUCKY
BUKOpHCTaHMX pKepen 3 90 nHamenyBaHb Ta N0JATKIB;, 3arajibHuii oocsar — 163
CTOPIHKH, 3 AKMX 119 cTopinok ocHOBHOro Tekcty, 22 Tabnuui Ta 22 PUCYHKH.
Buknan marepiany nociaioBHMIA, CTPOrUil 1 BOAHOYAC AOCTYMHMIA, MO3HAYEHHS
YHIQIKOBaHI, I0BeJEHHSA MOAaHO 3 HANEKHOI MOBHOTOI. JlMcepTallis HamucaHa
rPaMOTHOIO YKPAIHCBKOIKO MOBOIO Y HAYKOBOMY CTHJII.

9. 3ayBakeHHs Ta AMCKYCIHI M0JI0KEeHH. 3arajoM Mo3UTHBHO OLLIHIOOYH
aucepTauliiHy podoTy, BBakal 3a J0OUUILHE BMCIOBHUTH TaKi 3ayBa)KCHHS Ta

nobaxaHH.

I. Y Teopemi 3.1 (c. 113-117) noBeainKy OnTUMaibHOT IHTEHCHBHOCTI
CTHCHCHHA JOCHULKEHO Yy pexumax ¢ < | T1a ¢ > 1. [lpote okpemMo He
[IPOKOMEHTOBAHO IPaHNYHHI BHIAJI0K ¢, OJIM3bKOrO 10 OMHMLI, KOJIM BUOIPKOBA

KoBaplaulifHa MaTpuus € Maitke cuurynsprolo. Ha moio nymky, BapTo Oyio ©



I

0OroBOPHTH TMOBEAIHKY CTHCHEHHX OLIHOK Yy LbOMY TEPEXIIHOMY PEKHMI, SAKHI

4acTO TPAIUIACTBLCS HA MPAKTHLL.

2. 3a pesyiabraTaMH IMITALIITHOTO MOJACIIOBAHHA po3alny 2 juid noprdens
posmipHocTi & = 100 goOpe acumnroTHuHEe HAOJIMKEHHS HOCATAETHLCS JIMILE 3a
ymoBH n > 3000 cnocrepexens. JlownsHo Oyno 6 nmpokomenTyBaTH uel (pakT 3
NOrnsay npakTHYHOTO 3aCTOCYBAHHA JI0 KOPOTKMX YAaCOBHUX PSAIB, XapaKTepHHX
1S peanbHUX G1HAHCOBHX JAHNX.

3. Y posauax 3 1 4 nopiBHAHHS CTHCHEHHMX OLIIHOK TPOBEAEHO JHIIE 3
KJACHYHOK BHOIPKOBOIO OHIHKOIO. JOIUIBHMUM BHJIACTHCS MOPIBHSAHHSA TAKOXK 3
HEMHIHHUMHM  METOJAMH  CTMCHEHHS  KOBapiauiiiHoi Matpuui  (HanpukiIas,
miaxoaamu Jleaya-Bonbda [66-68] 31 criucky BUKopuCcTaHNX JpKepen).

4. Onuc nporpamuoro kommnekcy (Jloratok A) He MICTHTh OIIHOK
OOUHCNIIOBANBLHOT CKIAHOCTI AITOPUTMIB Ta Yyacy BHKOHaHHS ekcriepuMenTiB. Ha
MO AyMKY, Taki BLlomMocTi Oyam O KOPHCHMMHM JUISi BUKOPHUCTAHHS 1[LOTO
KOMTIUIEKCY Y 3a7a4ax BeJIHKOl pO3MIPHOCTI.

BHCIOBIEHI 3ayBaKEHHS HE € NMPHHIMMOBUMH, MalOTh PEKOMCHAIIHMI
XapaKkTep 1 He BIUIMBAIOThH HA 3araibHy NO3UTHBHY OLIHKY AMCEpPTaLiifHoi poboTy.

10. 3araabna oninka auceprauii, it BiAnoBiAHiCTHL YHHHUM BUMOTram T2
BHCHOBKH. Jlucepramis  Llsnu  Onekcanapa BacwiboBuya «MojaenioBaHis
MOBCAIHKH Ta  IMOBIPHICHO-CTAaTUCTMYHMI aHaIi3 OLIHOK XapaKTePUCTUK
NopTdheas» € CaMOCTIHHHM 3aBepLICHUM HAYKOBHM JOC/IKEHHAM, 110 poO3B’s3ye€
dKTYalbHY HAayKOBY 3a1ayy IMOBIPHICHO-CTATUCTHYHOIO aHali3zy BHOIPKOBMX
OLIHOK XapakTepHCTHK eeKTHBHUX nopTdesiB ¢iHaHCOBHX aKTHBIB Ta noOy10BH
CTHCHEHHMX OLIHOK Bar noprdesiB y 3aja4ax BUCOKOI pO3MIpHOCTI, Mae HAayKOBY

HOBH3HY, TCOPETHYHE | IPAKTHYHE 3HAYCHHS.

3a aKTyanbHICTIO TEMH, CTYIIEHEM OGIPYHTOBAHOCTI HAYKOBHX [10JIOKCHb.,
PIBHCM HayKOBOT HOBW3HH, TEOPETHYHHMM 1 NPAKTHYHMM 3HAYCHHSM OTPHUMAHHX
PE3yNLTATIB, TMOBHOTOK iX ONPWIIOAHEHHA Ta O(OPMICHHSM aucepTrans
BuanoBiiac Bumoram «[flopaaxy npucymkenns crynens AoKTopa (utocodii Ta

CKaCyBaHHA PILICHHA Pa30BOI CIELIaTi30BaHOl BYCHOT pa/iN 3aK1a1y BUIOT OCBITH.




HAYKOBOI ~ YCTAaHOBH TIPO  NPHCY/UKEHHS  CcTyneHs  jgokropa  dinocodiiy,
3aTBEpKEHOro nocranororo Kabdinery Minictpis Ykpaiun Bija 12 ciuns 2022 poky
Ne 44 (31 3minamm), a Takok «Bumoram 10 odopmiuenns auceprauiiv.
3aTBEP/UKEHUM Haka3zoM Minicrepersa ocBiTH 1 Haykn Ykpainu Bia 12 ciuns 2017
poky Ne 40.

Ha mpacrasl suknazenoro Beaxkaio, mo Ilsna Onexkcanap Baciibosuu
3aCAIYyTOBY€ Ha MPUCYKEHHs cTynens Jokropa (utocodii 3 ranyst 3HaHb |1

«MartemaTHKa Ta cTaTHcTHKa» 3a cneuianbuicTio 113 «[Ipuknaana MmatemaTikay.

Odiuiiinuii ononent:
J0LEHTKA Kaeapu NpuKIaHOI MaTeMaTHKH

HamonansHoro yHisepcutery «JIbBIBChbKa MOJITEXHIKAY,
KaHAMAaT G13MKO-MaTeMaTHUHHX HAaYK, JIOLEHT

: y? Oaexcanapa MAH3IN
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