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Pedepar

Marucrepckass auccepranus: 58 cTpaHull, 3 TaOauIbl, 22 PUCYHKOB, 29
HUCTOYHUKOB, 29 dhopmyn, 1 mpuioxeHue.

BPEMEHHBIE PAJIbI, MOJAEJIN C INEPEKJIIOYUEHMEM COCTOSHINA,
AHAJIM3  TIOBOPOTHBIX TOYEK 3KOHOMMWYECK  MXIMKIIOB,

BEPOATHOCTHOE [TPOTPAMMUMPOBAHUE, BAMECOBCKOE
MOJEJINMPOBAHUE

Obvekmbl ucciedo8aHus — MaTEMAaTUYECKHE MOJICIN BPEMEHHBIX PSOB,
HCIIOJIB3YIOIINE TEPEKIIIOUEHUE COCTOSIHMS; MHAMKATOPhI 3KOHOMHUKH PecryOinuku
benapycs.

Llenv pabomevr — pa3paboTKa aarOPUTMOB MAIIMHHOTO OOYyYEHUS IS

MOCTPOEHUS U aHAJIM3a MOJIEJICH C MEPEKITIOYCHUEM COCTOSHUS (BKITIOYAs MOAKIACCHI
MS-VARX, IS-VARX) wu mnpuMeHeHHe OSTUX aJIrOPUTMOB K  3ajadam
HKOHOMETPUUYECKOT0 MOJICTUPOBAHUS HA MPUMEPE OINPECICHUs] TOBOPOTHBIX TOYEK
ouznec-mukia BBII Pecniy6omuku benapyce.

Memoowl uccnedosanusi OCHOBaHbI Ha KOMIIBIOTEPHOM MOJICIUPOBAHUU
BPEMEHHBIX  psiIoOB  (MHAMKATOphl dSKoHOMUKH Pecnybnuku  bemapycs u
CreHEepUpOBaHHbIC psijbl). Mcmonb3yroTess Kak OaillecOBCKME, TaK M KIACCUYECKUE
CTATUCTUYECKHUE TIOJIXOJIBI.

Pe3zynsmam — pazpaboTaHbl aITOPUTMBI MAITUHHOTO 00YUYEHH s, OCHOBAHHBIC Ha
BEPOSITHOCTHOM TPOTrPAaMMHUPOBAHUM, JIJII TOCTPOEHUS W OICHKHA IMapaMeTpoB
moaeneit VAR, MS-ARX; stumu aaropuTMamMu TOJYYEHBI HOBBIE MOJEIH IS
rogoBeix TemioB pocrta BBII Pb, moarsepxnaromue onepexarommi XapakTep
WHJMKATOpa SKOHOMHYeCKnX HacTpoeHnuit (MDH).

Obnacmb npumeneHus — MOJICIIMPOBAHUE U TIPOTHO3UPOBAHUE TUHAMUYECKHUX
CHUCTEM Ha OCHOBE CTAaTHCTHYECKHUX MOJeNied ¢ MapKOBCKMMH W HE3aBHUCHUMBIMU
MEPEKITIOYEHUSIMU COCTOSIHUM C 9K30T€HHBIMU TEPEMEHHBIMU C HCIOJIb30BAHUEM
METO/IOB PKOHOMETPHUYECKOTO aHajn3a M MAIIMHHOTO OOY4YeHHs, a TaKKe S3bIKa
BEPOSITHOCTHOT'O MTPOTPaMMHUPOBAHMUS.



Abstract

Master’s thesis: 58 pages, 3 tables, 2 pictures, 29 references, 29 formulas, 1
appendix.

TIME SERIES, REGIME-SWITCHING MODELS, TURNING POINTS OF
BUSINESS CYCLES, PROBABILISTIC PROGRAMMING, BAYESIAN
MODELLING.

Objects of research — mathematical regime-switching time series models;
economic indicators of the Republic of Belarus.

Research goal — to develop machine learning methods to aid in the estimation
and analysis of regime-switching time series models (including sub-classes such as
MS-VARX and IS-VARX) and to apply them to the econometric modelling and
analysis of turning points in the business cycle of the Belarusian GDP.

Research methods — classical and Bayesian methods for the computational
modelling of both generated processes and real economic indicators.

Results — new machine learning methods, based on probabilistic programming,
were developed; these were used to create new models for the growth rate of the
Belarusian GDP which confirm the usefulness and leading behavior of the Economic
Sentiment Index (ESI).

Application fields — modelling and forecasting of dynamic systems based on
statistical models with Markov- and independent-switching states and exogenous
variables via econometric and machine learning methods, as well as via probabilistic
programming.



