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Abstract

The ARIMAX model has important applications in various fields. However, parameter estimation for
the ARIMAX model has traditionally relied on classical statistical methods, and exploring Bayesian
estimation presents a worthwhile direction. Considering the properties of conjugate prior distribu-
tions, this study assumes a normal prior distribution for the coefficients in the ARIMAX model and an
inverse gamma prior for the variance of the noise term. The posterior distributions of the parameters
are derived, and estimates for each parameter are obtained using Gibbs sampling. Simulation results
demonstrate the effectiveness of the proposed estimation method. Iterative plots of the parameters
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indicate the robustness of the method. An empirical analysis using data from the ChiNext Index and
the Shanghai Composite Index further reveals that the proposed method not only offers strong inter-
pretability but also effectively captures comprehensive information from the data.
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Box Al Tiao (1975) [ 11515 JE-F- A b (8] 7 55088, 15558 ARMA #i% (Autoregressive Moving Average,
ARMA)&E & Z a5, $EH SRR 373 B [F 388 (Autoregressive Integrated Moving Average, ARIMA),
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TEA BT (T DA R A5 250K, 1t Peter AT Silvia (2012) [314H A GDP 1E N N AS &, 2B 4E R
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Figure 1. Diagram of parameter @,0,0” iteration
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Table 1. Bayes estimates of parameter o’,®,0 under 100 simulations

1. B0’ ,0,0 NIHHMEIHETE 100 XETREITHE

ZH HiA KR aE R R it
o’ 1.0 1.0811 0.0811 0.1855
@ 0.5 0.4 04549  0.4242 -0.0451  —0.0309 0.0733  0.0718
e 05 03 0.4867  0.3492 -0.0133  0.0492 0.1048  0.1279

e 2, R A TS EUE, B E T DURBE R Bayes 105 AT Ak, K
1H AT & 47775 (Engle A1 Granger (1987) [21)4# F #0388 1 77 gk 4748 11

Table 2. Co-integration estimates of parameter o>, ®,0 co-integration estimates under 100 simulations

£ 2. BY o ,0,0 HEMHIHETE 100 KER T HMEITHE

ZH HAH DRI S R inli® s
o’ 1.0 1.129 0.129 0.7975
@ 0.5 04 0.5769  0.3757 0.0769  —0.0343 0.2556  0.1613
e 0.5 03 0.4357  0.3419 —0.0643  0.0419 0.1851  0.1186
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Figure 2. Diagram of autocorrelation in measure error
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Table 3. Errors of model
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R 7 AIC AlCc BIC R E Wik ACF
0.0001 -9131.55 -9131.53 -9115.68 -0.0001 0.0107 -0.0017
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