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2. Soft Computing methods and models of risk analysis processes intellectualization

Pedepar:

1. TIpepMeToM JOCHIIKEHHS € METOIU Ta MOJeJli iHTeJIeKTyaJIbHOrO aHaJli3y JaHMX Ha 6a3i M'IKUX 00YUCIIEHD Y
3a7ja4ax OIepPaTUBHOrO aHasli3y pU3UKiB. PO3IJISIHYTO iCHYIO4i METOIM Ta MiAXOAY B 33[1a4ax IPOrHO3yBaHH4,
inenTudikauii Ta aHanisy, ix HeOJIKY Ta MOXKJIMBOCTI JJ1s1 TIOKPAILeHHS. 3allpOIIOHOBAHO II'STULIAPOBY riOpUIHY
Helpo-da33i Mojiesb 3 6araTOBUMIPHUMMU rayCiaHaMy Y KOHCEKBEHTHOMY IIapi Ta MBUIKUI METO], ii HABYaHHS 3
BapiaHTaMu Ha 6a3i KBaJpaTUYHOI IOXUOKYU Ta CIIel}iai30BaHOro KPUTEPIlO, 110 XapaKTepU3YyEThCSI BUCOKOIO
TOYHICTIO, MIBUJIKICTIO 06POOKHM Ta OOUMCIIIOBAIBHOIO IIBUAKOIEI0 Y IIPOLIeCi HABYaHHSA 32 PaXyHOK 3MEHIIEHHS
HaJIAIITOBAHMX [TApaMeTPiB MOeJli. 3allpONIOHOBAHO aHCaMOJIb ri6puAHNX HeMpo-(assi Mopesen 3
0araTOBUMipHMMU rayciaHamy y KOHCEKBEHTHOMY IIapi Ta METOJ, I0T0 CUHTE3Y, 110 XapaKTepU3yeThCS 3MEHLIEHOIO
IIOXMOKOI0 HaBYaHHS, IOKPalleHMMH y3arajbHIOIUUMU MOKJIMBOCTSIMU Ta CIIPOLEHOIO IIPOLIeIyPOIO CeJeKIii
rineprnapaMeTpiB. YIOCKOHAJIEHO METOM, HaBUYaHHS Helpo-(a33i MoJeneil Ta ix aHcamo6JIiB 3aCTOCYBaHHSIM
€MITIIpUYHOI MOJOBOI JEKOMIIO3UILLii, 110 BilPi3HSETHCS Bill aHAJIOTIB MOKJIMBICTIO 3HMKEHHS PiBHS IIYMY Y JAHUX.

Ha6yB nopasnpmoro po3BUTKY MeTOJ, TOOYA0BY iepapXiuHNX 3HAHHS-OPiEHTOBAaHUX HEUITKUX CUCTEM, 110 Ha



BiIMiHY BiJl iCHyI0OYMX METO/IB O3BOJISIE ONPALbOBYBATU MAJIOVMOBIPHI KPUTUYHI 3HAUYEHHS Y 3a7,a4ax
OIIEPATUBHOTO aHaJi3y pu3UKiB. [IpoBeleHO HU3KY iMiTal[ilHNX €KCIIEPUMEHTIB Ha OCHOBI TECTOBUX Ta PEAJIbHUX
IAHUX, PE3YJIbTATU SIKUX MiATBEPIKYIOTh NOLIIBHICTh 3aCTOCYBAaHHS 3alIPOIIOHOBAHOTO MiAXOAY 1S BUPilIEHHS
3aja4 iHTeJIeKTyasli3allii MpoLeCiB ONepaTMBHOTO aHajli3y py3UKiB. PO3B’93aHO NPAaKTUYHY 3a/a4y Ha 6a3i

PO3pO6JIEHNX METO/IIB i Moieseil 1J1 BUPilIeHHs 33/1a4i OIepaTUBHOTO KepyBaHHS (piHaHCOBUM NOPTQHOIIIO.

2. This research is devoted to the soft computing methods and models of data mining applications in the tasks of
operational risk analysis. The existing methods and approaches in the tasks of forecasting, identification and
analysis applied to operational risk analysis were analyzed in order to identify their weaknesses and points for
improvement through the use of soft computing. A novel five-layer hybrid neuro-fuzzy model with
multidimensional Gaussians in the consequent layer and a fast learning method with variants based on standard
quadratic error and a specialized criterion are proposed. It is distinguished by high accuracy, processing speed and
computational effectiveness. An ensemble of hybrid neuro-fuzzy models with multidimensional Gaussians in a
consequent layer and a method of its synthesis are proposed, characterized by reduced learning error, improved
generalization capabilities and a simplified procedure for selecting hyperparameters. The neuro-fuzzy models
learning methods are improved by using empirical mode decomposition as a tool for preliminary data
decomposition and noise reduction, which differs from competitors by the advanced noise reduction in the case of
highly dynamic data. Were improved the method of constructing hierarchical knowledge-oriented fuzzy systems
by incorporating probability estimates into the process of logical inference and using neuro-fuzzy models as
components of a hierarchical structure have been further developed, which, unlike existing methods, allows to
handle critical values in operational risk analysis. A number of simulation experiments based on synthetic and real
data were performed, the results of which confirm the feasibility of applying the proposed techniques to solve the
operational risk analysis processes intellectualization problem. The practical task of financial portfolio operative
risk management is solved on the basis of the developed methods and models.
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