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Abstract

At the national macro level, the total import and export value reflects a country’s degree of partic-
ipation in foreign trade and is one of the key indicators of the national economy. In each province
of our country, due to the difference in development intensity, the degree of dependence of dif-
ferent provinces on foreign trade is also different. As an economically underdeveloped area, Shan-
xi’s foreign trade level is also growing slowly. The arrival of the new crown epidemic has also had
a certain impact on import and export trade. Therefore, it is particularly important to analyze the
changes in the total import and export volume of Shanxi Province and the future development
trend. This paper takes the monthly import and export data of Shanxi Province from 2000 to 2021
as the research object, conducts time series analysis by establishing, statistical testing and fitting
the multiplicative SARIMA model, and analyzes and compares the prediction effect of the model
and the Holt-Winters index model. The research results show that the monthly import and export
volume of Shanxi Province has a trend and seasonality in time, and the model fitting effect is good.
The forecast provides a theoretical basis for further formulating trade policy and optimizing trade
structure.
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Figure 1. Timing diagram
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Decomposition of multiplicative time series
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Figure 2. Factorization diagram
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Figure 3. Sequence diagram after 1st-order 12-step difference
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Figure 4. ACF plot after differencing
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Figure 5. PACF plot after differencing
5. Z5 5 PACF

4.3. SARIMA &R 1S

XA PR AT B MRS . W3R 1, SETHESS KT 2 et z, Bt ESTHE A 2.
UL 6, BERVIFRIES T ER P EAEE KT 005, A FEEREBIRMIES AR, B0
FIZE RN BT 7 5 (R 22 o e 75 7 4, #L& T SARIMA(0,1,1)(0,1,1)10 32 35 A R

4.4, BERAOBRURTN
PR A% B — TRV SR SR I & 57T, 3007 SARIMA(Q,L,1)(0,1, 1), HE 0 ik 28

Table 1. Parametric sig
1. SHEEMRE

VV,x =(1-6,B)(1-6,8% )z,

nificance test

mal smal
i THE -0.3136 -0.8016
FRUEZE s.e. 0.0617 0.0468

DOI: 10.12677/aam.2022.119683 6459 I3RS


https://doi.org/10.12677/aam.2022.119683

EFi#

Residual Diagnostics Plots
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Figure 6. Model significance test
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Figure 7. SARIMA model prediction effect chart
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Figure 8. Holt-Winters three-parameter exponential smoothing

8. Holt-Winters = & #U3E8Fi5%
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Table 2. System resulting data of standard experiment
= 2. BRI R G SRR

2022-1 253.63 271.57 7.07% 266.85 5.21%
2022-2 191.31 225.31 17.77% 230.28 20.37%
2022-3 268.20 260.13 —.01% 275.9 2.87%
2022-4 239.67 274.49 14.53% 289.56 20.82%
2022-5 203.10 273.17 34.50% 285.83 40.74%
2022-6 260.07 285.70 9.85% 295.27 13.53%
2022-7 — 301.43 — 304.07 —
2022-8 — 298.50 — 296.66 —
2022-9 — 298.65 — 292.70 —
2022-10 — 288.91 — 279.12 —
2022-11 — 300.15 — 286.40 —
2022-12 — 314.04 — 293.68 —
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