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1. AHoranus

KypcbT uma 3a 11en 1a 3amo3Hae JOKTOPAHTUTE C POOACTEH MOIXO]] 32 CTATUCTUYECKO MOJCIUPAHE
Y aHaJIM3 Ha JaHHU. Pasriexxaar ce MeTolu 3a mojiydyaBaHE Ha HAJIEKIHU OLICHKHU 32 MapameTpu U
CBBP3aHUTE C TAX JIOBEPUTEITHU MHTEPBAIM B pa3HOOOpa3HU CTaTHCTUYECKH Mojenu. PobacTHuTe
METOJIM ca MOAXOMAIIM B CUTYyallMH, KOTaTO M3CJIe[IBaHaTa XapaKTepUCTHUKa HE CleBa HOPMAaJHO
pasmpeneneHre, W ca CpeACTBO 3a HAaMHUpPaHE Ha HEChIVIACyBaHU HAOJIOJACHHUS B JIaHHUTE.
W3non3BanuTe CTaTUCTHUKU OOMKHOBEHO CE€ OCHOBABAaT Ha KJIACHMYECKH OLICHKM M HMMaT 3a Len Ja
JanaT 4UCIOBUM WM TpaduyHM YJIMKMA 3a OTKpUMBAHE Ha OTKJIOHEHHUS B JIaHHUTE OT JaJeH
npeArnogaraeM MoJied.



2. HeoOxoamMu npeaBapuTe/ T HU 3HAHUSA

W3uckBar ce OCHOBHM MO3HAaHUS IO TEOpPUS HA BEPOSTHOCTUTE, MaTeMaTU4YecKa CTAaTHUCTHKA,
MaTeMaTHYeCKH aHaIH3 U JIWHEeltHa anre0pa.

3. KOMHeTeHTHOCTI/I, HpHIlOﬁI/ITI/I B pe3yJjTaTr Ha oﬁyquneTo

JIOKTOpaHTHUTE I1I€ YCBOAT H3IOJI3BaHE Ha POOACTHH METOOU KaTO MOILIEH HMHCTPYMEHT 3a
MOBUIIIABAHE HA HAJAEKIHOCTTA U TOYHOCTTA HAa CTaTUCTUYECKOTO MOJEJIMpaHe MpU aHaIW3a Ha
JaHHU. 3a BCEKM OT pasriielaHuTe MOJEIM Te IIe MPUIOOUAT: KOHLUENTYaTHO M TEOPETHUYHO
pa3zbupaHe Ha OCHOBHUTE MPOOJIEMHU MPU CHCTABSIHETO HA OIIEHKH, CIIOCOOHOCTTA 3a CpaBHsSIBaHE Ha
HSIKOJIKO OIEHKHU, KaKTO M 3HAHMSI 32 YUCICHOTO MPEeCMATaHEe Ha MPEACTABCHUTE OIICHKHU.

4. TeMaTHYHO ChAbPKAHHE

Tema Opoii yacoBe JeKINH
Knacuueckn u pobGacTHM MOAXOAM B CTAaTUCTUKaTa. M-OLIEHKH 3a 4
MECTOIIOJIOKECHHE U MaIad
[IparoBa Touka Ha perpecMOHHHM M-OLIEHKH W POOACTHU TECTOBE 3a 4
JIMHEWHU XUIIOTE3U
Onenku 6a3upanu Ha poOACTHOCT Ha Maiada Ha OCTATHLIUTE 2
[IparoBa TOuka, €(QEKTHBHOCT W AaCUMITOTHYHO OTKJIOHEHHE Ha 4
MHOTIOMEpHU M-O1IeHKH
PoOactHH onieHKH 3a 0000IIEHN JINHENHNA MOIETHN 4
M-oO1IeHKH B KJaCHYeCKH MOJeNU 3a BpemeBH penoBe. O0o0menun M- 4
OLIEHKH.
PobacTHa o11eHKa Ha CIIEKTpajHaTa MIBTHOCT 2
Uucenn anropuT™Mu 3a poOaCTHH OIEHKH 2
AcumnToTrdHa Teopus 3a M-oLieHKH 4

5. Koncnekr

1. Kunacuuecku u pobacTHu moaxoau B cratuctukara (CpegHa croiHoCcT, CTaHIapTHO OTKIIOHEHUE,
Koedumnmentn Ha xopenanusi, Jlunerina perpecus).

2. M-omeHKH 3a MECTOMOJIOKCHHE W Mamad. TpumupaHu CpeaHd CTOMHOCTH M OIICHKH 3a
nucniepcusita. MzuncnsBane Ha M-onienku. PoGacTHU JOBEpUTETTHN HHTEPBAIHN M TECTOBE.
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N3mepBane Ha pobacTHOCT upe3 (pyHKIMITa HA BIMSHHE W IparoBara TOYKa. MakCHMaTHO
ACUMITOTUYHO OTKJIOHEHHUE. “OnTumanna” pobactHocT. MHOTOMepHHU mapameTpu. OLEHKH KaTo
(GYHKLIHOHATH.

Knacuueckn meronu 3a OTKpHBAaHE Ha HEChITIaCyBaHM HAONIONEHUS B JIMHEHHA perpecus.
Perpecronnn M-O1ieHKH ¢ U3BECTEH MaIlad U ¢ MpeIBapUTEIHO 33/1aIeH MaIao.

Yucneno npecMmsitaHe Ha MOHOTOHHM M-oneHku. IIparoBa To4ka Ha MOHOTOHHH PErpECHOHHU
otieHKU. PobGacTHu TecToBe 3a JIMHEHHN XUITOTE3H. PerpecniOHHM KBaHTHIIN.

JIuHeeH perpecuoHeH MOJIEN ChC ciiydaiHu npeaukropu. CBoiicTBa Ha M-OLIEHKH ¢ OTpaHUuYEHa
p-pynkus (IIparosa Touka, @yHKIIMS HA BIUSHUAE, ACUMIITOTUYHA HOPMATHOCT). MM-o11eHKH.

Onenku 6a3upaHu Ha poOACTHOCT Ha Maliaba Ha ocTaThluTe (S-oleHKH, L-olleHKH 3a Mammad u
LTS omnenkun, momoOpsiBaHe Ha e(OEKTUBHOCTTA C E€THOCTBIIKOBO TMpeTerjsHe). YuciaeHo
MpecMsITaHe Ha OIEHKHW Oa3upaHu Ha poOacTHH Mamiadbu. PoGacTHU TOBEpUTENN MHTEPBAIH U
TECTOBE 32 M-OLIEHKH.

“OnTumannn” HU3xoaaM M-onieHkn. TouHa cerimacyBanoct. O6001menrn M-o1eHKH.

[IparoBa Touka W e(EKTHBHOCT HAa MHOTOMEpPHH OICHKH. MHOrOMepHH M-OLeHKH
(Komunaeapuoct, pazmep u ¢popma, [IparoBa Touka). S-omeHku 3a BHcoka pa3mepHocT. OreHka
Ha Stahel-Donoho.

ACI/IMHTOTI/I‘IHO OTKJIOHCHHEC Ha MHOI‘OMepHI/I OIICHKU. qI/IC.HeHO HpeCM}ITaHe Ha MHOFOMepHI/I
ornieHkn (MoHotonHu M-onieHku, Jlokanau pemenus 3a S-ounenku, MVE, MCD, Onenka Ha
Stahel-Donoho).

CpaBHEHHUsI HA MHOTOMEPHU OIIeHKH. POOacTHHM OlLIEHKH Ha KOopesanuonHaTa Marpuna. Pobacren
aHaJIM3 Ha INIABHUTE KOMIIOHEHTH.

PoGacTHu omenku 3a 00001eHN THHEHHN Moenu (PobacTHH OIEHKH 3a JIOTUCTUYHHS MOJET,
[Tperernenn MLEs, Husxosmm M-omeHkn).

HecbriacyBanu HaOIIOACHHS BB BpEMEBHU PEIOBE M TAXHOTO Bb3jcicTBHE. KiTacHIecKu OIICHKH
3a AR u ARMA moznemu. M-onieaku 3a ARMA monenn. O600mesn M-0O1eHKH.

PoGactHo AR omensiBane upe3 pobdactHu ¢untpu. Po6acTHH aBTOKOPEIAIMOHHU U YaCTUYHHU
aBTOKOpENalMoHHN o1leHKkH. Po6actHo ARMA oreHsiBane upe3 podacTHU (GUATPH (T-OLICHKH Ha
ARMA mopenu, PobacTHo puntpupaHu T-OIICHKH).

3acuuaHe Ha HechIVIaCcyBaHU HAOIIOJCHHS BbB BPEMEBH PEIOBE M HUBO Ha n3MecTBaHe. PobacTu
MEpKHU 3a BpeMeBH penoBe (DyHKIMs Ha BausHUe, MakcuMallHO oTKiIoHeHue, [IparoBa Touka,
KpuBn nHa MakcumanHo oTkjoHeHHe 3a monena AR(1)). Omenku Oasupanu Ha poOACTHH
ABTOKOBAPUSLIUU.

BucokoedexkTuBHN poOAaCTHH OIICHKHU 3a MECTOIOIOKeHne. PobacTHa olleHKa Ha CIieKTpaaHaTa
rbTHOCT (Kimacuvecku 1 poOacTHU METOIH 32 OICHSIBAHE Ha CIICKTPaIHATA IUTBTHOCT, BinsiHne
Ha HEChIIIACyBaHUTE HAOIOICHHS HAJI OIICHKHTE 32 CIIEKTPaTHaTa TUIbTHOCT).

Yucnenn anroputMu 3a podactHu oneHku (Perpecnonnn M-oneHku, PerpecuonHun S-omeHKH,
LTS-onenku, M-omeaku 3a Mamaba, MEoromepan M-orieHkr, MHOTOMEPHH S-OIEHKH ).

AcumnTornuHa Tteopusi 3a M-oreHku (ChIIecTByBaHE M E€AMHCTBEHOCT HA PEIICHUSATA,
CBCTOATETHOCT, ACUMITOTUYHA HOPMAJTHOCT, M-OLIEHKH Ha HAKOJIKO ITapaMeTbpa, TpuMupanu
cpeanu crorHocty, OntumanHoct Ha MLE, HecbliecByBaHe Ha MOMEHTUTE Ha WM3BaJbyHATa
MeuaHa).
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IIpenopbuyana urepartypa:

R. A. Maronna, R.D. Martin, V.J.Yohai (2006). Robust Statistics: Theory and Methods, Wiley
P.J. Huber (1981). Robust Statistics, Wiley

F.R. Hampel, E.M. Ronchetti, P.J. Rousseeuw, W.A. Stahel (1986). Robust Statistics: The
Approach Based on Influence Functions, Wiley

Jureckova, Pranab K. Sen, J. Picek (2012). Methodology in Robust and Nonparametric Statistics,
Chapman & Hall/CRC

PecypcHo ocurypsiBane Ha 00y4eHHETO:

He e HeoOxomuMo.

8.

Kpurepuu 3a onenka

M3muTheT € ¢ NPpOABILKUTCIIHOCT 4 yaca ¥ c€ ChbCTOH OT ABC 4aCTH — IMUCMCH U YCTCH.

Ha nucMenust M3nuT HOKTOPaHTHT penaBa 3 3ajauu 10 TeMaTa Ha Kypca U pa3BUBa CBOUTE UJACU U
KOHIEMIUH 10 €UH BBIIPOC OT KOHCIIEKTA.
Ha ycTHHS M3NUT TOKTOPAHTHT OTrOBaps Ha 3aJaJ€HU OT )KYPHUTO BBIIPOCH, CBHP3aHU C TeMaTa Ha

Kypca.

Kpaiinara orenka e ot 2 1o 6 (¢ Tounocrt g0 0.5).

Ts ce popmupa Ha 6azara Ha CIETHOTO CHOTBETCTBUE!

Otnuuaen (6)

MHu.1068p (5)

Ho6wp (4)

Cpenen (3)

Ciab (2)

OTan4HO BIazgee
Marepuana.

MaTepuaia 0e3 aa

3a U3IIbJIJHCHHUC Ha

MMPaKTUYCCKHU 3aJIa4H.

Ilo3naBa MaTtepuaja.
HW3nara ro MpaBUIIHO

U3IIBJIHCHUEC Ha

Bnauee rojriMa 4act
MaTtepualia, HO

MaTtepuajia B

Bna,uee caMoO 4acCT OT
Martepuajia, HO €€

3aTpyIHEHUS IpU

MIPABH TPEIIKH. MPAKTUICCKH MPaKTUIECKU U3IBIIHCHAUE Ha
IIputexaBa 3a/1a4mu. CUTYaIlUH. MIPaKTUYECKH
HEO0OXOIMMUTE YMEHUS 3a7a4uu.

He nos3naBa

3HA4YUTCJIHA 4acCT

Uznoxenuero e 0e3 na omycka JloIrycKa 3aTpyaHsBa B OT MaTepHaia,
H34YepraTesHo, CBILECTBEHU HETOYHOCTH TIPHU OTIEITHUTE ACTANNN. | JTOIycKa
MIOCTIEIOBATEITHO, HETOYHOCTH. W3J0KEHHUETO 1 JHomycka CBIIECTBEHU
KOMIIETEHTHO, JIOTHYHO | MoOJke MpaBMIIHO ]a | OTTOBOPHUTE Ha HETOYHOCTH BBB TPEIIKH U C

1 XapMOHHYHO. IpujIara TEOPETHYHH | BBIIPOCHTE. (OpMYIHPOBKHUTE M | TOJIEMHU
[IpaBuiHO 060CHOBaBA | MPHHLIUIH U Nwma m3BecTHH HapyIaBa TPYAHOCTH
npeaIaraHnuTe IpuTeXaBa HESICHOTH IpU MOCIE0BATEIHOCTTa | U3IIBIIHABA
peleHus, 3Hae Kak 1a | HeoOXoquMuTe OIIUTHTE 32 IIPYU MIPEJICTaBsIHETO | MPAKTHYECKU
00o0maBa 1 n3nara yMeHUs 32 IpuiIaraHe Ha Ha Marepuai. Mma 3aJa4u.




VYyeOHaTa nporpama e o6cbh/ieHa U 0100peHa Ha 3acelaHHe Ha CeKIus ,,/3cieBaHe Ha onepamumre,
BepoATHOCTH U ctatucTuka™“ Ha 10.03.2020 r.

PBKoBOIUTET CEKIUS:
(mpoc. n1-p Huxomnait )KuBkos )

VYuyebnara nporpama e pasrienana ot Jupekropckus cbBeT Ha UMU-BAH
Ha 12.03.2020 1. (mpotokon Ne 10).

VYuebnara nporpama e npuera ot Hayunus ceBer Ha UMU-BAH
Ha 13.03.2020 1. (mpotokon Ne 4).
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