KATEAPA 3A YINIPAB/bAIBE
CACTEMNMA

PaKkynTeT OpraHMU3aLMOHMNX HAYKa



KaTtegpa 3a ynpaB/barme cucteMmma

= HacTaBHULUMU :
= aAp AHa [loneaunua, AoUEeHT
= ap ViBaHa [parosuh, goueHT

= CapagHuywm:
= ap MNaBne Munowesunh , acucteHT
= AnekcaHgap Paknhesuh, acucteHT

= JlabopaTtopwuja 3a cucteme:
= KabuHeT 211
= http:// [absys.fon.rs



Uume ce 6aBUMO

= YnpaB/batbe CUCTEMUMA
= PayyHapcka UHTeAnreHumja
= MawWwmnHCKO yyer-e

= OUHAHCU[CKN UHXXEHEPUHT

= MogenoBare BpeMeHCKUX cepuja Tl

= AIrOpUTaMCKO TproBake
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O6nactu npumeHe

= QuHaHcuje

= MeHalMeHT

= MapkeTuHr
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= KOHTpO/1a KBanUTETA

= MeanunmHa
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KoHkpeTHM npobaemu - nogaun

= (CKynoBwu nozartaka ca peno3ntopujyma:
= UCI, Kaggle, EDGAR ...

= PeanHun nogauyu:

= Beorpaacka 6ep3a, TeleTrader (nogaum ca gomahux n ctpaHux 6epsn),

= CUBE Risk Management (nogauu 0 nocaoBaky CBUX PErMCTPOBAHMNX
komnaHuja 'y Cpbujn),

= MSG Global Solutions (nogaumn Be3aHu 3a ocurypatse)

= KK UpBeHa 3Be3aa (cnopTcku noAaym)...

= CKynoBwW nozaTaka Koje CTYAEHTU Kpeunpajy



MeToae n moaenwu

MeTogae Teopuje cuctema

MeToae pavyyHapcke NHTeNnreHuymje:

= HeypoHcke mpexe
= (®a3un noruka, MuTepnonatnseHa bynosa anrebpa
= [eHeTCKM anropntMmu

= XubpugHe metoze (Heypo-$asm CMCTEMU, FTeHETCKU-Pa3n CUCTEMU, FEHETCKU-HEYPO
CUCTEMMN)

JIOrnMyku 3aCHOBAHW NPUCTYNKY arperaumjm, K1actTepoBaky U Kacudpurkaumjm

Mogaenun BpemeHCcKnx cepuja

KBaHTUTaTMBHe MeTOAe Yy PMHaAHCMjaMa



MMnaemeHTaymja

= MATLAB n Octave
= R, Python, TensorFlow

= OCTa/In nporpamcku jesuum (Java, C#, ...)



TEME SABPLULHUX PAAOBA



[lpymMmepu Tema 3aBpLUHUX paAoBa

= MeTtoge knacudukauuje y npeasmnhary baHkpoTcBa
npeayseha

= [IpyMeHa HEYPOHCKMX MpeXa U TEXHUYKE aHan3e y
a/IfOPUTAaMCKOM TProBakby

= Obpaga cnvke kopuwherem HEYPOHCKMX MpeXxa

= [lpoueHa KpeaUTHOr pejTUHra NPUMEeHOM MeTOoAa MeKor
pPayYyHapCTBa

= YnopegHa aHaan3a Heypo-pasun cucTema

= AfanTaumja CTPYKType TProBaykux cTpaTervja kopmwherem
reHeTCKOor a/iIropntma



OnwTr oKBUPMU 3a AePHUCake Tema 3aBpPLIHUX PajoBa

= (Qasumnormkay npobremmma ynpassbama (Pasm KOHTpoaepK)

= (Pasum normkay npobremmma oaayumBama (pasu
3aK/byymBaH-e)

= Das3n iormka y aHanmsm nogaTaka
= (Pa3n ba3e nogaTaka
= MeToge arperauuje y npobaemmma paHrnpama v cenekunje

" VIHTYMUMOHUCTUYKM a3m CKYMOBU U HbMXOBA NPAKTUYHA
npUMeHa

= [lpnMeHa noruuke knacmopukaumje

= [IpnmeHa normukor KnactepoBaka



OnwTr oKBUPMU 3a AePHUCake Tema 3aBpPLIHUX PajoBa

= YnopeaHa aHaaun3a MeToAa knacmdukaymje

= YnopegHa aHaau3a MeToAa npeasuharba

= HeypoHcke Mpexe y npobaemumma npeasmnhama

= HeypoHcke mpexe y npobiemnma knacudukauymje
= AAroputmu 3a obyyaBatbe HEYPOHCKMX MPEXa

= [IpMMeHa KOHBOIYTUBHMUX HEYPOHCKMX MPeXa

= Mogenvn BpemMeHCKMX cepuja

= ANropuMTamcko TProBakse Ha PUHAHCUJCKUM TPXKMLLTMMA



[lpeanoXxeHe TeMe 3aBpPLUHUX pajoBa

= [Mopehere knacndpurkaTopa 3aCHOBAHNX HA MepPaMa
C/IMYHOCTM

= YTunuaj MeToaa 3a peAyKumnjy nojaTaka Ha yCcnewHoCT
noruyke knacmoumkauymje

= [lopebhere BpeMeHCKMX cepurja NPUMMEHOM Mepa C/IMYHOCTU

= [lpMMeHa Iornyke mepe CIMYHOCTM Ha MOZEeNI0BatE
KOHCEH3YyCa Y AOHOLLEeHY 04/1yKa

= [IpnmeHa nornyknx Mmepa camyHoctn y oksmpy TOTMCUNC
MeToze

= YnopegHa aHaan3a MeToAa arperayujey
cenekumju/panrupamy ... (B bupate obnacr)



[lpeanoXxeHe TeMe 3aBpPLUHUX pajoBa

= [TpyMeHa NornyKor KaacTepoBarbay ... (B1 bupate obsac)
= [lpumeHa normyke knacudpukaymjey ... (81 bupate obnacr)

= [TprMeHa MHTYMLMOHMUCTUYKOT K1aCTepoBakba Y ... (BU
bupate obs1acT)

= Jlornukun npnctyn puUHaHCKM|CKOj aHanm3m npeayseha

= (Qa3u ngeHTndunkauuja LeHOBHUX NaTepHa Ha GUHAHCU[CKUM
TPXULITUMA

= [lpeaBubatrbe LEHOBHOM TPeHAA MOMONhY HEYPOHCKUX Mpexa

= MogenoBarbe LLeHOBHOI TpeHAa kopuwherwem KaamaHoBor
duntpa



[lpeanoXxeHe TeMe 3aBpPLUHUX pajoBa

= Mogenu ca npoOMeHOM pexmnmMa Ha GUHAHCU[CKUM TPXULITUMA

= [1360p onTuManHMX NapaMeTapa cTpaTerunja 3a TpProBame
NpMMeHOM MeTo/Aa arperaumje

= [1360p onTUManHMX NapameTapa Jiormyke kaacmpumkaymje
KopuwhereM reHeTCKMX a/iIropuTamMa

= OnTMMmu3aymja cTpaTermja 3a TproBake Ha PUHAHCU|CKUM
TPXULWTUMA Kopuwherem reHeTCKMX afropmTama

= [TpnmeHa ¢pasm nam Heypo-dasm CMCTEMA 3aK/byUMBaHA 33
MeAMULMHCKY AWNjarHOCTUKY

= MeTogze npeno3HaBamwa obpasaua y MegnuMHCKUM
BPeMEeHCKNM cepunjama



fledbuHuncame Teme

= Ha Balw npeaaor nam Hawy cyrectujy y ckaagy ca
BALUMM MHTEPECOBaHbKNMA, 3HAEM...

= KoHcynTauuje y Be3m TeMe 3aBpLUHOr paja

* 3aKa3aTW KOHCyATaLuuje Mej/IoM



[NPUMEP 3ABPLUHOI' PAAA



CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mMpexxa”

Mornae/me 1. YBO/A

Onuc npobnema, nperneg avtepaTtype Kako je npobsem
pewaBaH, objawrere kako he buTu pewasaH y oBOM paay,
CTPYKTYypa 3aBpLUHOT paja.

LLiTa je 6aHKOpT, WTa Cy yCnoBM ga ce goroaun?

HaunHu npeasubarba 6aHpKOTa: CTAaTUCTUUYKUM METOAAMA —
perpecujomMm n eKoOHOMCknmM — AntmaHoBuM n ONCOHOBUM

CKOPOM.

Objawrene 3awTo he ce oBoM pagy kopmctutn HM.

Y nornaesby 2 buhe Buwe peun o.... [Nornaeswe 3 he butn
nocseheHo....



CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mMpexxa”

Mornaswe 2. TEOPUNJCKE OCHOBE

Teopwujckn fAeo pasa y KoMe ce onucyje kopuwheHa TeXHUK],
HeHe 0CObMHe 1 MOryhHOCTU MPUMEHE Ha Pas3/INYNTUM
npobnemmma.

= LLTa je HeypoHCKa Mpexa.

CTpyKType HeYpPOHCKMX Mpexa.

Anroputmm 3a obylaBatbe HEYPOHCKUX MpeXxa.

HauuHu Banngaumnje pesyarara.

[locasawikbe NpMMeHe HEYPOHCKMX MPeXa Ha C/IMYHUM
npobnremmma.



CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mpexa”

MNornaeme 3. ONMMNC MOAENA/CUCTEMA

Onunc KoHKpeTHOr NpobieMa 1 onNuc Moaena/cucTemMa
3a KeroBo peluaBame. JedpurHucame ynasa,
CTPYKTYpe 1 n3aasa Mogena/cucrema.

= Onuc koHkpeTHOr HM mozena.

= Konnko HM nma cniojeBa, HeypoHa, VadabProsyfactony
KOju jOj je HauMH obyyaBatba.

= Onwuc koHkpeTHor AHOUNC mogaena.

= Kapaktepuctuke AHONC mogena




CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mpexa”

Nornaesme 4. EKCMEPUMEHT

Onuc kopuwheHmnx nogaTtaka (4eTasbaH ONMC Y1a3HUX
noAaTaka, Kako Cy NPUKYMN/beHn), Ka0 1 ONMUC NOCTaBKe
ekcnepumMmeHTa (Koju napameTpu Mojesa ce Mehajy, Koje
napameTpe NpaTuMmo).

= Ckyn nogaTaka ce cacToju o4 102 cpncka npegyseha
MPUKYN/bEHMNX N3 PUHAHCUJCKMX U3BELUTAja: § Y/1a3a U 1 U3/1a3.

= Y ekCnepuMeHTy MerwaMo bpoj HeypoHa y CKPMBEHOM C/10jy
HeypoHCKe MpeXxe o4, 5 A0 15.

= [MpaTmo Bpeme TauyHoCT npeaBunharba MepeHy cpearom u
arnco/lyTHOM KBa4paTHOM rpeLlkoM 1 BpeMe M3BpLUABakba.



CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mpexa”

MNornaswe 5. AHAJIN3A PE3Y/ITATA

TabenapHu 1 rpadunukmn npukas pesyntaTta, aHaIMM3a
KapakKTepPUCTUYHUX CNyYaja, nopeberbe kopuwheHmnx mogena.
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ANFIS ca Backpropagatio MeToz0M ca THHeapHOM TpaH




CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mpexa”

Mornae/mwe 6. 3AK/bYYAK

LLITa je y pady pelaBaHo, Kako M LTa Ce NOKa3as10 Kako
Hajbosbe pelwere; CMepHULE 3a Aa/bM PaAA.

= PewasaH je npobnem npeasubhara baHkpoTa ogabpaHumx
cpnckmx npeay3eha Ha OCHOBY M3BeLWITAja U3 2014. FTO4UHE.

= Mogen HeypoOHCKe Mpexe ca je4HUM CKPUBEHUM CJ10jeM ca 6
HeypoHa je 420 HajBehy TauHOCT M HaZMALLMO je CTAaTUCTUYKE U
eKOHOMCKe mozene.

= Vlaeja 3a fasbu pas — KOPUCTUTKU Apyre anropmutme obyyaBarba
Aa ce yTBpAM Aa ce Aobujajy bosbm pesynTtatu.



CTpyKTypa 3aBpLUHOr paja:
“lMpeasubhamwe baHkpoTa npeayseha ynotpebom HeypoHcKkmnx
mMpexa”

[Mornaeme 7. IUTEPATYPA

PedepeHuunpaHa nutepaTypa kopuwheHa 3a nspagy paga
(pasoBu, Kbure, cajToBm, Nporpamu...)



Bu nuTaTe,

MW 04 rOBapaMo.

ana.poledica@fon.bg.ac.rs

ivana.dragovic@fon.bg.ac.rs

pavle.milosevic@fon.bg.ac.rs

aleksandar.rakicevic@fon.bg.ac.rs




