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2. Recognition methods based on Markov models with hidden variables

Pedepar:

1. lucepTarnifina po6oTa nmpucBsyeHa IOoCaiIKeHHIO Mofesieill MapKkoBa 3 MPUXOBAaHUMU 3MiHHUMMU Ta iXHix
y3araJlbHeHb y 3aCTOCYBaHHi 10 pO3Ii3HaBaHHS (PYHKIIOHAJIBHUX (PPArMEHTIB Te€HiB Ta BUSBHAYEHHS [IPOCTOPOBOI
CTpyKTypu 6inka. [To6yzoBaHO MaTeMaTUYHUI anapar, 10 03BOJISIE ONMcaTy 0OWIBi 3a7a4i PO3Ii3HaBaHHS Ta
aJlanTyBaTU HasIBHI KPUTEPIi SIKOCTI ix BUpimeHHs. 3alpoloHOBaHO MMOBIPHICHI MOJI€Jli HA OCHOBI MoZeslel
MapkoBa 3 IpUXOBaHMMHU 3MIHHMMHU Ta JIAHLIIOXKKiB MapKoBa BULIUX NOPSIKiB; OO PYHTOBAHO MOXKJIMBICTb iXHBOTO
3aCTOCYBaHHS 32 PaXyHOK 3aKOHOMipHOCTEN pO3MO0Jiay aMiHOKUCIIOT y 6iJIkaX, CHHT€30BaHUX IO Pi3HUX HUTKAxX
JHK. Ha oCcHOBi IpUHIMITY MAaKCUMYMY [IPaBIOMNOLIOHOCTI CTBOPEHO aJITOPUTM AVMHAMIUHOTO IIPOrpaMyBaHHS JJ1sl
PO3B'A3aHH 3a[1a4i pO3Mi3HaBaHHS, KUY BUKOPUCTOBYE 3alIPOIIOHOBAaHI MoZeJli. PO3IJIIHYTO KOMIIO3ULIiT X
MoJesell 3 eKCKII3UBHOI KOMIIETEHTHICTIO CKJIaJOBUX Ta MOB'SI3aHUI aITOPUTM PO3IIi3HABaHHS, y SKOMY KOKEH
PAIOK PO3IMI3HAETLCH OJHUM 3 CKJIaZJOBUX aJITOPUTMIB Y 3aJ1€3KHOCTI Bifj CIIOCTEPEKYBAHUX XaPAKTEPUCTUK PAIKY.

Jl711 CTBOpEHHSI po36UTTS Ha 061aCTi KOMIIETEHTHOCTI 3aITPOIIOHOBAHO MTPEIVKATH, 3aJIEXKHi Bifl KOHLIEHTpAIlil



KOPOTKUX JIAHLIIOXKKIB HYKJIEOTUIiB 260 aMiHOKUCJIOT; ONIMCAHO AJIFTOPUTMHU BifloOpY IIpeAUKATiB HA OCHOBI
HaBYaJIbHOI BUOIPKY, 110 I'PYHTYIOTHCSI HA METOJaX Binbopy iHPOopMaTUBHUX O3HAK Y MAIIMHHOMY HaBYaHHi.
BupimeHo nuTaHHs BU3HAUYEHHS ONTUMAaJIbHUX 1apaMeTPiB iIMOBIpHICHUX Mojeslell KOMIIO3ULlii Ta 06y 0BU
PO30UTTS Ha 06J1aCTi KOMIIETEHTHOCTI. Y pe3yJIbTaTi 00YMCII0BAaIbHOTO €KCIIEPUMEHTY I10KAa3aHO, IO SIKiCTh

3aIpOINIOHOBAHUX MOJieJIeN Ta IXHiIX KOMIIO3U1liii BiilOBifae akTyalbHUM aIropuTMam 6i0iHGOPMaATUKMU.

2. The thesis is devoted to hidden Markov models and their generalizations being applied to the two bioinformatics
problems: recognition of gene functional fragments and forecasting protein spatial structure. The mathematical
apparatus to describe both recognition problems uniformly and to adapt existing quality criteria is built.
Probabilistic models based on hidden Markov models and high order Markov chains are proposed, their validity
being justified based on amino acid distribution in proteins synthesized from the different DNA strands. Based on
the maximum likelihood principle, a dynamic programming algorithm using proposed models is devised for solving
the stated recognition problem. Model mixtures with exclusive competences are considered, as well as the
corresponding recognition algorithm that processes each observed string of states using a specific constituent
algorithm chosen based on observable characteristics of the string. To create the partition into competence
regions, we propose predicates based on contents of short sequences of nucleotides or amino acids and describe
algorithms for selecting predicates using the training set, which are based on feature selection in machine
learning. The problem of reaching optimal parameters for constituent models is solved, as well as the problem of
building the optimal competence regions. On conducting the computational experiment, the quality of proposed
models and their compositions is shown to relate to the quality of state of the art bioinformatics algorithms.
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