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Energy Consumption Analysis Based on Improved BVAR Model and MS-VECM Model
WANG Xing
School of Mathematics and Statistics, Chongqing Technology and Business University, Chongqging 400067, China

Abstract: An estimation method incorporating a normal-inverse Wishart conjugate prior distribution was proposed in
conjunction with Bayesian theory to address the problem of high-dimensional estimation of traditional vector autoregressive
models (VARs). In this estimation method, the proposed model introduced the Metropolis-Hastings (MH) algorithm to
determine the hyperparameters of the prior distribution from the previous dataset and to estimate them by setting the
shrinkage coefficients associated with the model dimensions. Compared with traditional VAR models, the estimation
method based on Bayesian theory can control overfitting while retaining relevant sample information and has better
robustness and effectiveness. In addition, based on the improved BVAR model, the MS-BVECM model was proposed by
combining the zone system transfer technique with the error correction model, which can effectively analyze the long-run
and short-run equilibrium state changes between the variables during the economic cycle. When the economic variables are
subject to fluctuations in the short run and deviate from the long-run equilibrium, the error correction model mechanism
will gradually bring them back to the long-run equilibrium to ensure the robusiness of the model. Finally, taking
Chongqing as an example, the proposed model was used to analyze and predict the dynamic relationship between energy
consumption, industrial structure upgrading, and economic growth in Chongqing, and to provide feasible suggestions.
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Fig. 4 Filtering probabilities for fast growth periods
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Fig. 5 Filter probabilities for a period of smooth growth
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Table 5 Transfer probability matrix

R4 1 X 44 2
X4 1 0.957 712 0. 042 288
R4 2 0.037 585 0.962 415
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