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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. MeTonu OLiHIOBAHHS IIapaMeTPiB MAPKOBCHKUX BUIIAKOBUX IIPOLECIB 3 JIOKAJIbHOIO B3aEMOII€I0

2. Parameter estimation methods for Markov random processes with local interaction

Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA JOCiIKEHHIO MEPE’KEBUX CTPYKTYP MAPKOBCHKOTO THUITY 3 JIOKAJIbHOIO
B3aeMOJi€l0 MiX esleMeHTaMu. [1pu 1bOMy, TOJIOBHA yBara NpuijieHa MeTOJaM OLiHIOBAaHHS HEBiLOMUX
NapaMeTpiB, SOCIIIKEHHIO aCUMIITOTUYHUX BJIACTUBOCTEN 3alIPOIIOHOBAHUX OLIHOK, IPAKTUYHUM Ta
aJNITOPUTMIYHUM NpobiemMaM ix po3paxyHKy. PesysbTaTu JOCTiI)KeHHSI MOXKYTh OYTH 3aCTOCOBAHI SIK 1715
TEOPETUYHOTO [OSICHEHHS IIMPOKOT0 KOJIa PeaJIbHYUX SIBUL B €KOHOMiIli, 6iosorii, inpopmarulli Tax i Aj1s1 po3B 3Ky
MIPUKJIaAHUX 33024 MOJI€TIOBAaHHS BUIIaIKOBUX MIPOLIECIB Y JIOTICTUYHUX i TPAHCIIOPTHUX MEPEsKax Ta B
pO3NoIiyieHnx cucTemMax nepenadi iHpopmariii. B paMkax BUKOHAHOTO AOCTIIP>KEHHS METO/IB OLliHIOBaHHSI
HEBiJJOMUX IITapaMeTpiB MapKOBCHKHUX IIPOLECIB 3 JIOKAJIbHOIO B3aEMOIi€l0 3100yBaueM OyJIu OTPUMaHi HaCTYIHI
pe3yJIbTaTU: BOCIiAKEHO KOH3UCTEHTHICTD 1 3HAaMIEHO YMOBY aCUMIITOTUYHOI HOPMAaJIbHOCTI OLIIHKM MaKCHMaJIbHOI
BipOriIHOCTi HEBiOMUX MTapaMeTPiB MAPKOBCHKOT'O NPOLECY 3aaHOT0 ri66COBCHKUM PO3IOAINIOM IJIs1 BUTIATKY

He3aJIeXXHUX i cJ1a003a/Ie)KHUX CIIOCTEPEXKEHb; JOBEIEHO CTPOr'y KOH3MCTEHTHICTh OLIIHKY HEBiIOMUX [1apaMeTpiB



MapKOBCBKOTO IPOLECY 3 JIOKAJIbHOIO B3a€MOJII€I0, OTPUMAHOI METOLOM HaIMEHIIMX KBAZIPATIB 1 3HANLEHO YMOBU
ACUMMIITOTUYHOI HOPMAJILHOCTI TaKUX OLiHOK; 3aIIPOIIOHOBAHO iT€paLliiHUN METOJ, PO3PAXyHKY OIITUMAaJIBHO]
OIIiHKM HEBiJOMMX I1apaMeTpiB ri66COBCHKOrO PO3IO/iNy METOLOM MaKCHMaJbHOI BipOTiJHOCTI Ha OCHOBI
CTOXaCTUYHOTO KBa3irpaZiieHTHOr0 METOY; NOOYA0BAaHO OPUTiHAJILHUI AITOPUTM PEKYPEHTHOTO THUITY IJIsI
3HAXOJPKEHHSI IPUYMHU 30010 KOMYHIKaLiliHOI Mepexi, 1110 6a3yeThCsl Ha €JIEMEHTAxX TEeOPii MapKOBCHKUX MPOLECIB 3

JIOKaJIbHOIO B3a€EMOJIIEIO.

2. This thesis is devoted to the investigation of network structures based on Markov random fields with local
interaction between elements. Main attention is paid to the unknown parameter estimation methods, asymptotic
properties of suggested estimates, practical and algorithmic problems of their calculation. Investigation results
could be used either for theoretic interpretation of various phenomena in economics, biology, computer sciences
or for solving applied tasks of stochastic processes simulation in logistical, transport and data transferring
systems. During his research author has proven consistency of maximum likelihood estimator for unknown
parameter of Gibbs distribution in case of independent observations and observations under strong mixing
condition, found necessary conditions for asymptotic normality of such estimators, proved strong consistency and
found asymptotic normality conditions of min square estimators. Based on stochastic quasi-gradient method
iterative algorithm for maximum likelihood estimator of Gibbs distribution was suggested and original recurrent
algorithm for root-cause analysis in communication network was applied. It is based on Markov process with local
interaction theory.
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