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y oBoM paAy lrajrye je xoHcrpFcaH ruHxff oneparop kojn je racHoBaH

I EepHyn}Je3mj 6poja,rx M lrxrcBro{a npor{raBaHe cy EeroBe oco6HHe. oBaj oneparop I(ao t423
cneuuiaraH ciryeaj c44p)nx 6l,HoMHIr Tlrrxrm oneparop. IIoMohy ]tseleHor ofleparopa kolrcry)ucaE j e

a,'roperpecxBnx BpeMencku Hx3 ueno6pojHl&r BpenEocrxMa. flpor"raBaHe cy
oco6riHe r(oHcrplqcaEor Morena, ouetBeHu cy Heno3Har', napaMerp, I'r ancl{}roBalra je Moryha

nplrveHd Ha ped,1H,rv noqaum{4.
Miletii Ili6, A.V., A geometric time series modet with a new dependent Bemoulli counting series,

Communications in Staiistics - Theory and Methods, 2014, npxxBaheH 3a nybnIll(oBalie.

Osaj pa.r rpetcrasj}a HacraBalr npeTxo,cHor pa.qa. Koprsrehn o'DqajHe rpoMeH"'Eme ca

rpr-r M pacrolenaMa rI Ap)raqujr orHoc u3Meby lixx xoHclp) caH je join jelaH ruHxHr oneparop

2 xoju ce 3acHnBa Ha 3aBucI{lM BepHynxjeBHrv 6pojaqrrM Hn3oBrrrra. OapebeHe cy }beroBe oco6uHe x M23
ynopebnBaHe cy ca rmrlrHr oneparopoM xojEje )BexeH flor pcrlHlN 5poieM 1. Kao n -v ryerxo.qHoM
pa!): xoHcrpyncaHje a,T operyecnBHx BpeMeH(hn H ueno6poiHnrr BpenHocrxMa,

oapebeHe cy rteroBe oco6,He u ouelteHn Heno3Harn lrapaMerpn. Ha (pajy, urBpueHo ic
ynopebxBalbe a)'roperpeclrBlflLx BpeMeHcx \ H!13oBa ca HeHerar BHuM ueno6pojHuM 3Pe,qHoclrMa.. -

HAIIOMEHA: )xorrxoje karutr,lar o6jsxo Brue o,r 3 pa.ua, aorarx noBe peloBe ) oBaj .qeo.qoryMcEra

I,TCITYBEHOCT YCJIOBA 3A OAEPAIIY AOIOOPC(E AI,ICEPTAIII,IJE
KrLrra. (n)qdB, )L.roBe duueHl r or6pd\ .oxrnp(ts< lr-eptr'c lo' c\ nperBrh('r.]drcH vuBuro.or /'ri *
o6pdoBaBy, CraDao! ynuBep3rrra ! Craqaov Oakr_rrda. S/

Kan,eluarje o6jasuo ,qga pa{a y t{aconrcnlra Kareroprje M23, a o,l tom je jeAatr caMocra"'raH pa{.

Kparar onnc noj earHlrx aenoBa AHcepra4ij e Lt .i i,, i / !! ,,.

y npBoj rraBr, ll3BpltreHa j e c creMarmaunja nocrojehnx pe3):rrara y Molennpalby HeHerarrBHrx BpeMeHcloix

uu:ora ca uoro6pojnnv aperHocrlNa. y npBoNr nornaBrBy rarl c) )Bo,lH nojNoB,r p(rlnrarlr xojn he ce Kopncrn
y ,qncepralrlrj4 r(ao x ,ceo"Ht4rje I(oje orMc)j) speverrcre ml]oBe rt c.l)'rrjHe npouece. v rprToM nomaBEy

nocMarpajy ce BpeMeHcM ueno6poiH tr BpeoHocr va tsuj'1 L, reHepq.am 6movmM rBHxH.

oreparopov. v rpeheM nornaBrLy nocMarpajy ce BpcveHc(]r HIuoB,i lrprlrM rllHrxr oneparopl&{a n

HaBole ce lhxxoBe oco6[He. v npyroj r.raBlr pa3Marpajy ce vo.qeru 3aclioB sepH)nujeBxM Spojacxw
HruoBnMa. OBy rnaBy truHe m{ nornaBr}a u y cBaxoM o.q Bmi ce nocMarpa onp€reHts 6uHoMHu rnHuHr oneparop

3acHoBaH na 3aBncH M EepEynrd eBror 6poj aqk ]{ Hrr oB \Ia. y npBov n orraBj!) nocl{arpa ce reHepan rr] oBalr 6u HoNr HIr

r HUm'oneparop npBe Bpcre xojn cy ae4l+r carn Risria, Nastid MiletiiIlia(2013)HacnenehxHa'ruHs'sX=U1I
Il2+ .+UL r.qe cy [Ui] 3aBxcHe crycajHe npoMeHr'LflBe 3a.qare I{ao Ui=(1-l/i)Wi+ViZ, ry.e je trl/i] Hrr3

HBaBlrcHrD{ jeaHaKo pacnoaeEeHxx cnyqajHrx flpoMeEauBux ca BepnynnjeBoM pacno.qenoM x napaMerpov a € [0,1],

{y,} Hx3 rie3aBncErx jeAHaxo pacno.uerieHx{ cn}'rajnE rpoveH,auBlrx ca BeprynnjeBoM pacnorenoM L rapaMeryoM

0 e Io,1), Z je cnyqajHa npoMeHnnsa ca EepHlnnjeBoN, pacrolenoM n naparuerpo\t ae[0,1], cBe cnv'{ajHe

npoMeHilr,'Be cy Mer)co6 He3aBticHe or cnyqajHe npoMel1j}IBe -L v xp)roN nornaLay npm(a3aH1i cv

pBlnrarn xoj ce 3acHnBajy Ha reHepanffioBaHoM 6uHoMHord rrHxHr oneparopy ryyre Bpcre. OBaj oneparopje )tsena
Milelii Ilia (2011) Ha cne.uehn Haq,rH u! = 1 - y, + viz. r.ue je {t1} Hlr3 HeraBlrd,,rx jeuaxo pacnore,beHxr ci}'rajHlf\
rpoMeHr;nBnx ca BepH)rIrjeBoM pacnoleroM u napaMflpoM 0 e [0,1], Z je cny'rajHa npoMeHEnBa ia BepHvnujeBo.{

pacno,uenoM ,r napaMerpoM (lI + 0 - 1)/r, cBe cnlqaiBe npoMeH,BuEe cy rlellyco6Ho He3aBucHe oi
cjry,rajHe npoMeH$nBe L Tpehn 6nHoMHn rrHnm oneparop, r3B. reHepa,'IIEoBarM 6xHoMHri rsHuHr oneparop rpehe

Bpcre KoHcrp) cas j e y rpeheM rornaBrLy. 3aBIrcHe cxyqaj He np oMeRaIrBe {U!} cy onncaHe OopnynoM Ui = viz,rteie
tyr) Ixi3 He3aBxcHrrx jeinaxo pacnorcrleHlix cnyrajHxx aponeH$rBlix ca EepHynxjeBoM pacaoneroNr ,{ rtpaverporr
0 € [0,1]. Zje cn]qajHa npoMeEBnBa ca BepHynnjeBoM paclorenoM n napaMerpoM 

'I/e, 
cBe cxlqajH( rpoNt(H,n nBe c\

Meryco6Ho HsaBncHe o.u cnyqajHe flpoMeH*xBe X 3a cBa rpfl rlnllnlr oneparopa oapeteHe cy leKe

oco6riHe r oflrcaHe cy Be3e rcMeDy r6lrx r 6 Hor.sor r]Ixrlm oneparopa. 3arHv cy roHcrpyrcaHn

ueno6pojEH a,'roperpec Blrn BpeMeHcK,l HruoBu 6a3upaHu Ha ruM rlilnrHr oneparopy Aoxa3aHoj( rd () oBlr \rorenrr

crporo craunoHapHn fi epro.qrislnr. O.upeieHe cyHelreoco6xHc u ouelBeHx cyHeno3Harn napaverpH Tpeha lnaBa Je

irocBeheHa Mo.qe]ni{a xojq cy reHepncaHr floMohy 6 xovHor rxHxHr oneparopa n reHepanrcoBaHor 6

onepaTopa,oBMolenHcexopficle}chDaUuJdvdnocVd1palllD{
cnryaurjava I(ana eneMeHrlr y otrpebeHnM BpeMeHcIr r{ xHrepBanr,'Ma \Iory ra 6yny nac BIr,r, re ce (opncrn 6xHoilH

rriHlrHr oneparop, ]r,,rn Mory 6 -m aIirIrBHt, na ce rara Kopucrrl reHeparBoBaF SrHoMtrx ruHrHr oEeparop. OBalio

(oHcrpy{caEri Mo.qenn 3oBy a}ToperpecnBHH rrolenlr ca HeHerarIrrH H uL'no6po.jffinr BpexrocrxNa

Hdlnpe je nocvarpaH More.r I onLrrev cnr c r). Pe nocvdrp.i)h iorrhperHt vdp. Hd,lH) pa.nore r). I roxra"J je

IBeroBa crpora craqnoHapHocr n epro,ulI,{Hocr. 3aErM je KoHcrpfrcalr Mo.cex ca reoMerp jlhrftr MapruHi,lHrlM

pacno.EenaMa, o.qpebeHe cy lieroBe ycnoBHe oco6rure x x3BpmeHoje ouerb Bat6e Hero3narxx napaMerapa. y 3ak"r1,lqry



'{aE0 iar } Hajkpahev pernM pa rnaBHe nonpuxoce reopujH BpeMeHcrxx H}floBa reHepxcarur-\ 6pojaqkxv HrBoB va
kojrr cy 3acEoBaEu Ha EepHyrujeBuM 3aBrrcHriM cnlz{ajHnM npoMelntsIrBaMa.

BPEAHOBA6E PE3YJITATA AOKTOPCKE ARCEPT
H Bo oflBapHBaBa nocraBJr,eHru\ ur4raeBa,fl nprjaBe toKtopcxen ceprau,rje

HrBo ocrBapnBaBa wr6eBa m npEjaBe aoroopcxe ,4lrcepmrtaje je cxopo y norn),Hociu
.qocrrr-rH}"r. KoHcrpl caHa cy rpn noBa rfi]flrHr oneparopa 6pojaqrrrM Hx3oBnMa ,t noMohy ]irfx cy
xoHsrp),ricaHr rioBu alToperpecrBrnr lpeMenckr.r Hrr3oBx qeno6pojErM BpeMeHcxror r{l3oBnMa.
OApeleH je BenrM 6poj oco6qHa rnHmll oneparopa L, xoHcrp),rcaHrrx Monerra. Ouellenn cy neno3Harr.r mpaMe4)xl
Moaera pa3HuM MeroraMa oueH,rrBaBa B orpeteEe cy rrlrxoBe acqMnrorcxe oco6HHe. norG3ajo ce [a a].roperyec rHIr
BpeMeFcr{n HBoBrr Brmel pe.qa ca HeHerarrrlHrn'{ qeno6pojHxM Bpe.uHocrr a loju cy HaBeaeEu y npffiaBr reMe c}
cneqxjanaH o]}qaj MeuroBrIrnx Moaena xoju cy npoyraBaHu y rpehoj InaBu aor"ropcke rrceprau{je.
Bpe!HoBaR'e 3Hacaja fi HalarHor ronp Hocd pelymaTa n cePlaj1je

,[]rx Hx3 roaxHx BpeMeHchx Hx,oBx 6pojaqiuM d ,oBrsra 6H.rH c) npeaver npo)qasa]ba
riopxcrrr,lnl cy ce 3a onucxBaEe rrojaBa y rpnpoEl x apluEy. Meb)'ruM, oBrr BpeMeHcror HrfroBrr ce He Mory xopncrnrx
y cnryaqrjaMa riana nosroj, npnpo4ra noBe3aHocr rBMeby eneMeHara noju ce nocMarpaJy, xao urro c) peu{Mo.
npeA)3eha roja rocn jy 3ajerHo, rprMxrianHe rp)ne c Jr.r nolenxHuu Mory rajejHo cnpoBo!mn xprBnqHa lena m!_ y
l,rv cHrlauHjdva,qo Hrpaxaja tronare BpeMeHchH HtrjoBh r(ojx cy r(oHcrpl,}lcaHH ,r npo)4rdBaH, ) oBoj 0oxropcroj
.qlrceprarnjx. 3aBrrcHn 6poja.rnr rtrBoBn Ir a}roperpecuBHu BpeMeHcM HrcoBu 3acHoBaHn na Brflra cy BeoMa 3Hasatrsi
3a xoHcrp)(ryjy BpeMeEcrsrx r{BoBa qnje xoMnoHeme m{ajy r.BBecHy Mebyco6ny uHrepaxuxj}. Ha rioHxperr M
pe rHlrM noAaullMa nona3aHaje npelrrocr oBakBxx Molena Har craHrapaHuM a)ToperyecrBHrrM BpcMcB
ca H€3aB,cHIrM 6pojasnnf HruoBIrMa.

OueHa caMoma,lHoflH HayrHorpala r(aHllrrata, . . .

CaMooanHocr lrarqHor pa,qa xaHnlnara Moxe ce oxeH rH HajBruoM oueHoM. XaH$taar je o6jaBno jeraH
caMocruraH par y '{acoarcy (areranje M23. y oBoM pany cy npe3eH.roBaHx 3HaqajH! pBynraru Noju ce olHoce Ha
koHsrpyru,ijy HoBor rrnrum onepropa ko.jfl yorurraBa noc-rojehe pByrrare B*ane 3a noo.ojehe TlrltriLir oneparope r
Ha xoHcrpyrltrrjy r npolqaBaBe HoBo. alToperpecrBHor BpeMeHcxor Hrua ca HeHerarxBr{xm (eno6pojHxM
BpeaHo€rxMa. KaH.q4rar je caMocrarrno )rBpn{o Koje 6n EaysEe Merole Morre m ce npxMerie 3a oueBxBa}Ee
HenBHarri\ napaMerapa n ro npriMelrno Ha yBeaeHr Moren, aH:urrRupao peanHe rolarre ,r Ha I6uMa )mopea,io Moaex rB

rrero6pojHrrM BpeAHosrnMa rojn cy relrepncaHU 3aBlrcHrM EepHynrrjeBrlM 6pojaqKrM Hx3o3r a. I{aHnuAar je
IroHnpyxcao x nporqaBa r oneparopa r a).roperpecrBnnx Molera npBor pera. Taiiohe, aa 6n
ucxoprrcrrna nperHocru 6uHoMHor n reHepanBoBaHor 6lHoMHor runnlf ooeparopa oHa je xoHcrplxcana HoBU
MeruoBr'r Molen olnM oneparopxMa. 360r cBera ro je y rBBeErajy HaBe,qeBo, roM cxjr ca
3aaoBorlcrBoM npe,qrraxe HacraBHo-Hay,rHoM lehy flprpoaHo- areMaru,r(or Qaxyrr€ra y Hnxy ra pa! KaH,qrrrara AHe
B. MrErsruh IIr,h r.oA Ha3xBoM "BpeMeHcior HHToBH ca HeHerarrBH ir ueno6pojflmu BpelHofinMa reEepucaHr
3aBncEn{ 6pojasHr{ rflr3oBr.rMa" ,pHxlarH xao.qo(ropcxy lrecpraunjy x oro6pr rEeHy on6paHy.

pa,qa ca o,qroBapajylirM nocrojehr.lM MonernMa.
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