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Regime-switching models (RS-Models) are convenient for analysis of complex systems
with cyclic changes of states [1]. The models with independent states are thoroughly stud-
ied in [2, 3]. This research is devoted to multivariate regressive and vector autoregressive
models with Markov-switching states [4, 5]. The object of the study is a vector autoregres-
sive model with Markov-switching states and exogenous variables (MS-VARX) allowing
multivariate linear regressive model (MS-MLR) as its special case.

Let a random vector of observable variables 𝑦𝑡 = (𝑥′𝑡, 𝑧
′
𝑡)
′ ∈ R𝑛 be described by a

RS-VARX (𝑝) (𝑝 > 1) model:

𝑥𝑡 =

𝑝∑︁
𝑖=1

𝐴𝑑(𝑡),𝑖𝑥𝑡−𝑖 +𝐵𝑑(𝑡)𝑧𝑡 + 𝜂𝑑(𝑡),𝑡, 𝑡 = 1, . . . , 𝑇,

where 𝑥1−𝑝, . . . , 𝑥0 ∈ R𝑁 — the initial values; 𝜂𝑑(𝑡),𝑡 ∈ R𝑁 — a vector of random dis-
turbances at the discrete-time period 𝑡; 𝑑(𝑡) ∈ 𝑆(𝐿) = {0, . . . , 𝐿 − 1} — a discrete-time
random process describing the state of a system modeled, 𝐿 (2 6 𝐿 < 𝑠+1) — the number
of classes of states, where 𝑠 > 1 — the number of turning points 1 < 𝜏1 < . . . < 𝜏𝑠 < 𝑇.

Main model assumptions:
1) E{𝜂𝑙,𝑟} = 0𝑁 ∈ R𝑁 , E{𝜂𝑙,𝑟𝜂′𝑙,𝑠} = 𝛿𝑟,𝑠Σ𝑙 (𝑟, 𝑠 = 1, . . . , 𝑇, 𝑙 ∈ 𝑆(𝐿)), where 𝛿𝑟,𝑠 —

the Kronecker delta;
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2) 𝐴𝑙 ̸= 𝐴𝑘 and (or) 𝐵𝑙 ̸= 𝐵𝑘 ∀𝑘 ̸= 𝑙, 𝑘, 𝑙 ∈ 𝑆(𝐿);
3) {𝑑𝑡} (𝑡 = 1, . . . , 𝑇 ) — ahomogeneous ergodic Markov chain.
Main results. The algorithms of classification based on classified and non-classified

training samples are suggested both for multivariate regressive and vector autoregressive
models with markov-switching states. Accuracy of the algorithms is examined by means
of computer simulation experiments. The applications of the algorithms to economic cycle
analysis are presented. Moreover, a statistical procedure that allows to eliminate short-term
(acyclic) fluctuations in states of a system modeled is proposed [5].
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