Hae £ 2 dt = T Ik Kk % % # Vol.46 No.2

2020 4E

2 A JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Feb. 2020

EEMXEERZ T E K5

o 5, FTHEM, E &
(AEEt Tolb R R BB, Jbst 100124)

 E. MPREEZTHEF I — SR S X & MR £ Ui AT A R AR L T e . E Ok,
FEFEEMS, #F—B R M EN R SEEREYLN R S, IR AR AL AT N X T 2553
SCRHICRERE ST, AR AU SR AE(E 2 JT Rt BT A E L, IS G TR [ 2 Jo i a5 1) SF-
Rk, W R A8 X 2 RN A8 SR SRR B 2 SO, 038 R 9 45 1 22 ST st (] 7 9] %) e 0 2488 4k 10 ) .
FoJa , EEEZouh )P F At 2 -, THEXEE Z ot 75, Hdsr X EMEZ o0 A FAEEAL SRS
SRS HTIE T 2R 5 BT ki A R

KRR AEMEREVLI & ; SRIEZITITRT I 38 XU 2208 28 SO OCRE; et ; XA Z o0 A | IH#Em
FESES: 0211.9 XERARERD . A XEHS: 0254 —0037(2020)02 - 0208 — 09

doi: 10. 11936/bjutxh2019030021

Set-valued and Interval-valued Multivariate Time Series

ZHONG Yu, LI Shoumei, ZHANG Lei
(College of Applied Sciences, Beijing University of Technology, Beijing 100124, China)

Abstract; Some preliminaries for set-valued multivariate time series were studied, which provides a
theoretical basis for extending the classical multivariate time series models. First, this paper introduced
the definitions of set-valued vectors and set-valued random vectors based on the set-valued random
variable theory. The definitions of expectation vectors, cross covariance matrixes and cross correlation
matrixes were also given in this paper. Then, the set-valued multivariate time series was defined and the
stationary property, expectation vectors, cross covariance matrixes and cross correlation matrixes of set-
valued multivariate time series were discussed. Furthermore, the optimal linear forecast of stationary set-
valued multivariate time series was studied. Finally, the interval-valued multivariate time series were
discussed based on set-valued multivariate time series, and the interval-valued vector autoregressive
model was built. Simulation study and real data analysis show the efficiency of the proposed model and
approach.
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Table 1 MSEs of coefficient estimations

FH T=100 T =500 T=1000
b0 0.001 7 0.001 3 0.001 1
b0 0.0376 0.0146 0.0115
by 0.001 7 0.0019 0.0019
b, 0.027 8 0.019 4 0.017 1
biia 0.008 0 0.001 4 0. 000 8
b2, 0.0203 0.0114 0.0106
a1 0.0170 0.0118 0.0107
o 0.008 0 0.0015 0. 000 7
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Fig.1 Time series plots of Beijing’s PM 2.5 and PM 10
concentration from June 16,2017 to August 8,2017
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Fig.2 Time series plots of Beijing’s PM 2.5 and

PM 10 concentration
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