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PEOEPAT

Hunjiomuast pabora, 39 crpanui, 8 pucynkon, 1 tabjuia, 23 UCTOUHUKA.

Karouesve carosa: UTHOOPMAILIMOHHAA TEOMETPUA, 9KCIIOHEH-
[IMAJIBHBIE CEMENCTBA, LEIIN MAPKOBA, MAJIOTTAPAMETPUYE-
CKHNE MOJEJIN, COBCTBEHHOE 3HAUYEHUNE ITEPPOHA-®POBEHNY-
CA.

Obsexm uccaedosanus — SKCIOHEHIIMAJILHBIE CeMERCTBa JBOUYHBIN 1iemeit
MapkoBa BBICOKHX MOPSIKOB.

Ieav pabomuvr — BBeIeHE MaAJIOTIAPAMETPUIECKON MOJIEIN Ha OCHOBE IKCITO-
HEHITMAJLHBIX CeMEeHCTB, nccaegoBanne (GyHKINA MOTEHIHAJIa TaKAX CeMeicTB,
YCKOPEHUE PeIIeHrs ONTHMHU3AIMOHHON 3a/1a91, KOTOPasi UCIOJIb3yeT (DYHKIIIIO
MOTEHIIAAIA.

Memodv uccaedosanus — nrdopmanuonnas reomerpusi Amapu-Yenmnosa,
CIEKTpaJbHasl TEOPUsi HEOTPUIIATEbHBIX HEIPUBOIUMbIX JIMHEHHBIX OIEPATOPOB
[Tepporna-®pobdennyca, Teopust BOSMYIIEHUI JTHHEHHBIX OIEPATOPOB.

Pesyavmam — TpUHINI SKCIOHEHIMAJHHOIO CMEIINBAHWS, MO3BOJISIIOIIUI
OJIYIAThL aCUMITOTHYIECKH 3(MDDEKTUBHLIE OIEHKHW; TPaJueHT U MaTpuia lecca
GYHKIMHU TOTEHIHAA, KOTOPBIE TO3BOJISIIOT UCIOJIH30BATH METO/Ibl IPAJUEHTHOIO
cycka, HpioTona u 1pyrue MeTonl ¢ KBaJIPATHIHON CKOPOCTLIO CXOIUMOCTH.

Obaacmv npumernenus — CTATHCTUIECKWH aHAJN3 JIBOMIHBIX JUCKPETHBIX
BPEMEHHDIX PsiJIOB.



ABSTACT

Graduation Thesis, 39 pages, 8 figures, 1 table, 23 sources.

Keywords: INFORMATION GEOMETRY, EXPONENTIAL FAMILIES,
MARKOV CHAINS, PARSIMONIOUS MODELS, PERRON-FROBENIUS
EIGENVALUE.

Object of reserearch — exponential families of binary higher-order Markov
chains.

The purpose of the work is to introduce a meaningful parsimonious model
based on exponential families of Markov chains, a study in detail so-called free
energy function of the family, and improvement of currently known methods of
solving the optimization problem at the heart of models based on exponential
families.

Methods of investigation include Amari-Chentsov information geometry,
Perron-Frobenius spectral theory for nonnegative irreducible matrices, and theory
of perturbations of matrices.

The results are a proposed principle of the exponential mixture, which allows
for asymptotically effective estimates; gradient and hessian of free energy function,
allowing the use of gradient descent, Newton and other methods with a quadratic
rate of convergence.

The field of applications is the statistical analysis of binary time series.



