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Abstract

In this paper, the time series model is established based on the BDI index and the Brent oil price,
which attempts to measure the relationship between the two series. First, the disposal of the Brent
oil price data mainly with the logarithmic difference method can eliminate non-stationary se-
quences, and reduce the difficulty of calculation, so it has high practicability in practice. Then the
Brent oil price data were analyzed by descriptive analysis, and then established the GARCH model
to fit the original data, and finally established the VaR model between oil prices and BDI data. In
this paper, we used the Eviews software.
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Figure 1. Brent oil price time sequence diagram
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Figure 2. Time series diagram of the log difference sequence
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Figure 3. Column statistics of Brent oil price
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Table 1. Results of ADF test
= 1. ADF IG4ER %
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic —79.97655 0.0001
Test critical values: 1% level —3.431132
5% level —2.86177
10% level —2.566935
Table 2. Autocorrelation and partial autocorrelation function analysis
2. BEXSREEXEHTTER
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
i 1 0.031 0.031 6.6321 0.010
2 —0.010 —0.011 7.3434 0.025
[ 1} 3 —0.034 —0.033 15.168 0.002
4 —0.017 —0.015 17.173 0.002
5 —0.010 —0.010 17.893 0.003
6 —0.012 —0.013 18.844 0.004
7 0.016 0.015 20.578 0.004
8 0.004 0.002 20.684 0.008
9 0.021 0.020 23.579 0.005
10 0.008 0.008 24.061 0.007
11 0.010 0.010 24.691 0.010
12 —0.004 —0.002 24,777 0.016
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Figure 4. Column statistics of w
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Table 3. Autocorrelation and partial autocorrelation function analysis of residual series

* 3. REFIIHNBEHEXSREBXRHNITER

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
1 0.103 0.103 72.602 0.000

2 0.064 0.054 100.79 0.000

3 0.174 0.165 308.18 0.000

4 0.080 0.047 352.10 0.000

5 0.154 0.131 513.21 0.000

6 0.110 0.058 596.46 0.000

7 0.039 -0.003 606.75 0.000

8 0.056 0.000 627.77 0.000

9 0.040 -0.006 638.95 0.000

| 10 0.061 0.026 663.97 0.000
11 0.026 -0.014 668.47 0.000

12 0.033 0.014 675.84 0.000
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Table 4. Results of model testing
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Table 5. Test results of ARCH effect of the two models residual series
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Table 6. Estimation results of residual series models

6. BREFIIRBMEIHTER

Variable Coefficient Std. Error z-Statistic Prob.
C 3.06E-06 7.62E-07 4.021992 0.0001
RESID(-1) 0.045332 0.012958 3.498443 0.0005
RESID(-2) 0.01951 0.01388 1.405627 0.0159
GARCH(-1) 0.93128 0.005762 161.6146 0
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Table 7. The critical value of the normal distribution under different confidence level

®7.ESHHTENERKFETHIESE

BB T EABEEART TG FHE

alpha 90% 95% 99%

C 1.28 1.65 2.33

Inverse Roots of AR Characteristic Polynomia
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Figure 5. Unit root test
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Figure 6. Impulse response function
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