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Abstract: This paper firstly sorts out the domestic research literature on copper futures, points out their
contribution and shortcomings, and then selects the copper futures closing price data from 2009-2018 to May 31
(data from Shanghai Futures) Exchange), using Eviews software to process the data, and obtain a line graph of
copper futures yield, indicating that the yield is stable, and there will be more obvious fluctuations at the end of the
year; the histogram of the rate of return and related statistics Quantity, which proves that the copper futures yield
series is not a normal distribution. The autocorrelation and partial correlation coefficient plots show that there
are no autocorrelation and partial correlation problems in the sequence. In addition, based on the GARCH model
learned, it is concluded that the copper futures yield does have a GARCH effect.
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I.

INTRODUCTION

With the development of the economy, on the one hand, the people's living standards have gradually
improved. Unlike the subsistence society, people are now more willing to invest money in securities and futures
markets to achieve the preservation and appreciation of assets and avoid the value of assets caused by currency
depreciation.; On the other hand, the country’s demand for copper is gradually increasing. At present, China has
become the world’s largest producer of copper. The Shanghai copper traded by China's Shanghai Futures
Exchange is the place ranked in the world's second copper futures trading.

In recent years, the price changes of

Shanghai copper have been relatively fluctuating, especially after the economic crisis, the impact on the price of
copper is even greater.
this research.

In the case of copper futures, many scholars in China have made great contributions to

Among them, Song Bo and Xing Tiancai in the "Chinese copper and copper, the comparative

study of the influence of the copper market in New York - based on the analysis of the dynamic relationship
between price discovery and spillover effects", proved the Shanghai copper, New York copper futures There is
indeed a cointegration relationship, and Shanghai Copper should strengthen the exchange of information with
the outside world.

Wang Wei studied the risk of Shanghai copper futures market and used the GARCH model

to find that the peak and thick tail of financial data can be well fitted, and the accuracy of the TGARCH model
is the highest.

Zhao Ruiqi analyzed the characteristics of China's copper futures price fluctuations, and also

used the GARCH model to analyze the accompanying phenomenon between fluctuations and fluctuations, and
explored the relationship between the yield and risk of copper futures market.

This paper explores copper

futures yields, collects the latest data, and conducts empirical analysis based on the GARCH model.
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II.

EMPIRICAL ANALYSIS

2.1Statistical Analysis of Copper Futures Yield

Figure 1.1. Line chart of the copper futures yield sequence rt
As can be seen from Figure 1.1, the copper futures yield series rt has obvious aggregation, followed by
a higher rate of return after a high rate of return.

In 2009, the highest peak of the yield in recent years, the

value of 0.10, in the end of 2014, copper futures yields fell sharply, falling to a low, with a value of -0.08.

As

can be seen from the above chart, copper futures prices change relatively much at the end of the year. The reason
is that investors withdraw funds and redistribute their assets in a new investment period, causing changes in
copper futures supply and demand, which in turn affects them. Price and profitability.

Overall, copper futures

yields are stable.

Figure 1.2 Histogram and related statistics of copper futures yield series rt
Using Eviews software to make a bar chart of copper futures yield, the following data information is
obtained: the average value is 0.000346, and the median value is 0.000000, indicating that the overall yield of
copper futures has not changed much and is in a relatively stable state.
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minimum value is -0.088113, and the standard deviation is 0.014837, which is relatively small, indicating that
the risk is small.

The skewness is 0.189255, which reflects that the deviation of the distribution and the

deviation are relatively small, and the skewness coefficient is greater than 0, indicating that the data on the left
side of the mean is more, and the distribution of the data is right-biased.

The kurtosis is 7.476367. There is a

spike in the copper futures yield series, and the value of the JB statistic p-value is 0, indicating that the sequence
is not normally distributed.
2.2 Stationarity test

Figure 1.3 Futures price autocorrelation and partial correlation graph
From the sequence autocorrelation coefficient (AC), and the partial correlation coefficient (PAC), it can
be seen that the p-value of Q-Stat is larger than the significance level of 1%, indicating that there is no
autocorrelation and partial correlation in the copper futures yield.
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Figure 1.4 Unit Root Test Results
From the ADF test results in Figure 1.4, it can be seen that the critical value is -3.433146 when the
significance level is 1%, and the critical value is -2.88621 when the significance level is 5%, and when the
significance level is 10%, The critical value is -2.567413, all of which are greater than the ADF test value, and p
= 0.001, indicating that the probability of committing the first type of error is less than 0.001, so the null
hypothesis cannot be rejected: the time series of copper futures yields is stable.
2.3 Estimation of equations
From the analysis of the first two steps, the sequence data of the copper futures yield is a stable time
series data, and then the estimation equation can be established:

（1-1）
The equation is estimated by eviews software, and the residual graph is obtained. The residual graph
indicates that there would be heteroscedasticity, and then the heteroscedasticity test is performed on the residual.
The number of lag periods starts from 10, and the optimal lag period is obtained in turn.

Figure 1.5 Residual ARCH effect test results
Figure 1.5 shows the residual test results. The original hypothesis is that there is an ARCH effect. The F
statistic and the statistic P value are all zero. Accepting the null hypothesis indicates that the residual of the
estimated equation (1.1) has ARCH effect.
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Figure 1.6 Estimation of the copper futures yield series

model

Intercept

Standard error

Z statistic

P

term
ARCH

C

0.000285

0.268032

0.7887

GARCH

C

0.001105

-0.950099

0.3421

EGARCH

c

0.001021

-1.580006

0.0141

Table 1: Estimation results of copper futures yield series
Since the ARCH effect of the sequence is obvious, we can consider establishing an ARCH or GARCH
model. After a series of analysis, the above data can be seen. The p-value of the intercept term estimated by the
ARCH model is equal to 0.7887, which is relatively large. The effect is not significant. The estimated intercept
term of GARCH model is p=0.3421, which is slightly more significant than the ARCH model and has obvious
GARCH effect.

However, it is still not the best choice. After that, using the EGARCH model to estimate, the

obtained p is equal to 0.0141, which is less than 5% of the significance level, and the effect is better and fit.
Therefore, the EGARCH(1,1) model can be the most fitting model of the GARCH class.
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III.

CONCLUSION

This paper analyzes the closing price data of copper futures in 2009-2018, based on the time series
correlation theory, and tests the GARCH effect.

Through the line graph of copper futures yield, it is found that

the copper futures yield series may be stable data, and the fluctuation is relatively large at the end of the year,
which is easy to be affected by the economic crisis. Through the stationarity test, the sequence is proved to be
stable, and the skewness is obtained. The kurtosis, copper futures yield is a spike-thickness phenomenon, and
the p-value of the JB statistic is 0, which proves that the sequence is not normally distributed.

Through the

partial correlation analysis, it is concluded that there is no autocorrelation and partial correlation in the copper
futures yield series.

The results of the ADF test showed that the sequence was stationary and passed the test at

a significance level of 1%, and the sequence was a smooth time series.

Through the ARCH and GARCH

effects of the software test sequence, the intercept term is not particularly small, the effect is not very significant,
and the EGARCH effect of the sequence is tested. The results show that there is a strong effect.
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