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Abstract

Since copper is widely used, copper plays an important role in the development of our national
economy. However, fluctuations in the price of copper is very frequent, which not only brings huge
risk to the production and sales of copper, but also has a huge impact on the stable operation of
China’s economy. Therefore, this paper proposes the MRS-GARCH model of the return volatility of
copper based on study, compared to the MRS-GARCH model, GARCH model, EGARCH model and
GJR-GARCH model for copper volatility forecasting performance by the quality loss function. The
results show that the prediction effect of MRS-GARCH model is better than GARCH model, EGARCH
model and GJR-GARCH model. The MRS-GARCH-N model is the best prediction model in all
MRS-GARCH models.
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Figure 1. Shanghai futures copper logarithmic yield time series chart.
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Table 1. Shanghai futures copper logarithmic yield of the statistical characteristics
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Table 2. Shanghai futures copper log yield rate of the relevant test results
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Figure 2. Smoothing probability graph of low fluctuation state
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Figure 3. Smoothing probability graph of high fluctuation state
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Table 3. Parameter estimation of the GARCH class model
%% 3. GARCH FA&ER M S Hfhit

28

AlC
LM(3)
LM(5)
LM(7)

GARCH #5 %

N T
0.0188 0.0293
(0.0190) (0.0175)
0.0219™ 0.0129"
(0.0049) (0.0115)
0.0824™ 0.0852"
(0.0083) (0.0115)
0.9091™ 0.0914™
(0.0088) (0.0115)

- 6.6729™

- (0.0115)
3.3759 3.3396
0.8793 0.8308
1.2397 1.0782
2.3227 1.8560

EGARCH %

N
0.0191
(0.0115)
0.0162"
(0.0023)
0.0189"
(0.0076)
0.982"
(0.0011)
0.0181"
(0.0137)

3.3789
1.5462
2.0361
3.0362

T
0.0289"
(0.0145)
0.0055"
(0.0024)
0.0116
(0.0093)

ke

0.9902
(0.0114)

0.1855™
(0.0177)
6.4891"
(0.7083)
3.3424
1.3091
1.6583

2.4117

GJR-GARCH

N T
0.0145 0.0270
(0.0193) (0.0177)
0.02144"™ 0.0126"
(0.049) (0.0047)
0.0747™ 0.0805™
(0.0098) (0.0122)
0.9103™ 0.9143™
(0.0088) (0.0100)
0.0128 0.0083
(0.0102) (0.0125)
— 6.6809™
- (0.7450)
3.3761 3.3401
1.0654 09173
1.4516 1.1640
2.4201 1.879
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Table 4. Parameter estimation of the MRS-GARCH model
%% 4. MRS-GARCH 5 % (1) 2 ¥ i i1

My

p,
AIC

MRS-GARCH #:%!

N
0.03877(0.0028)
-0.01617(0.0415)
0.0309(0.0102)
0.2364(0.0391)

0.0039(0.0226)
0.03647(0.0000)
0.87537(0.0154)
0.9616"(0.0000)

0.9304°(0.0127)

0.8927°(0.0185)
0.6066
0.3934
3.3346

-
0.09207(0.0320)
0.0026(0.0249)

0.0566"(0.0136)
0.01757(0.0076)
0.1212"(0.0000)
0.04337(0.0129)

0.87888"(0.0000)

0.9329(0.0168)
6.33987(0.6589)
0.99927(0.0000)
0.99847(0.0014)
0.6667
0.3333
3.3406

GED
0.10427(0.0310)
-0.0027(0.0230)
0.0804(0.0296)
0.08597(0.0213)
0.10657(0.0196)
0.08117(0.0177)
0.87457(0.0233)

0.8158™(0.0334)
1.3765"(0.0460)
0.99937(0.0000)
0.99947(0.0000)
0.4615
0.5385
3.3415

T2
0.10847(0.0351)
0.0023(0.0204)
0.13517(0.0027)
0.0064"(0.0394)
0.1225(0.0228)
0.0546"(0.0000)
0.8410(0.0268)
0.9454"(0.0000)

10.7112"(3.5131)
4.29377(0.4822)
0.99967(0.0000)
0.99967(0.0000)
0.5000
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3.3573
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Table 5. Comparison of the previous step Predicted loss function of the model
= 5. EIRAREI R AT— S TN A5 5% iR B EE R

o ei) N. of par MSE Rank MAE Rank  QLIKE Rank R2LOG Rank
GARCH-N 4 1.0456 7 0.8085 9 1.5526 9 7.5204 10
GARCH-T 5 1.0223 2 0.8033 2 1.5370 3 6.9298 1

EGARCH-N 5 1.1173 10 0.8084 8 2.1018 10 7.5018 9
EGARCH-T 5 1.0678 8 0.8076 7 1.5379 4 7.4768 6
GJR-GARCH-N 5 1.0679 9 0.8143 10 1.5524 8 7.4829 7
GJR-GARCH-T 6 1.0546 5 0.8065 5 1.5515 6 7.4701 5
MRS-GARCH-N 10 1.0140 1 0.7679 1 1.5250 1 7.4483 2
MRS-GARCH-T 11 1.0334 3 0.8049 3 1.5355 2 45547 4
MRS-GARCH-GED 11 1.0358 4 0.8061 4 1.5498 5 7.4553 3
MRS-GARCH-T2 12 1.0550 6 0.8075 6 1.5517 7 7.4859 8
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