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Abstract: As an important industrial metal, copper will play an increasingly important role in 

the future energy transition and technological progress. Therefore, it is helpful to study the 

fluctuations of copper prices to predict copper prices. In exploring the correlation between 

gold, silver and oil price changes and copper price volatility, the authors chose the OLS 

regression model to describe it. As a typical prediction model, the ARIMA model is highly 

favored by scholars from all over the world because of its accuracy and adaptability. This 

article will use the ARIMA model to forecast the 2025 copper price change. The study found 

a high correlation between the price changes of the three and the volatility of the copper price, 

with the silver and oil prices having a positive impact on the copper price and the gold price 

having an inverse impact on the copper price. The fitted model speculates that copper prices 

will continue to increase in 2025. 

Keywords: copper price, OLS model, ARIMA model. 

1. Introduction  

As the global economy gradually recovers from short-term challenges and moves towards sustainable 

development, copper, as an important industrial metal, will play an increasingly important role in the 

future energy transition and technological progress. Therefore, it is helpful to study the fluctuations 

of copper prices to predict copper prices. 

After entering the 21st century, the global supply and demand fundamentals of copper products on 

the international market copper prices gradually weakened, is no longer constitute the dominant factor 

in the fluctuation of copper prices [1]. There is a dependence between the stock market and 

commodities and that this relationship is constantly changing over time and occurs in most cases. 

There will be an increasingly strong link between the stock market and industrial metals, mainly 

copper [2]. Therefore, we use data from the US stock market as a basis for analyzing products that 

can have an impact on copper price fluctuations. In today's context of openness to the outside world, 

international copper prices are becoming more volatile, which leads to an increase in the risk faced 

by copper firms, which in turn has an impact on their share price performance [3]. Some scholars 

have investigated the correlation of oil prices in the Chinese and European stock markets. The results 

show that oil prices have a great impact on the oil industries [4-5]. These scholars above illustrated 

the great impact of oil on the financial industry during the turbulence in the oil market. Therefore, 

this paper will also use the oil price as a basis for having an impact on the volatility of copper price. 
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Some scientists conducted a detailed analysis of the relationship between financial markets and 

international commodity markets using a generalized autoregressive conditional heteroskedasticity 

model and a Diebold spillover index model. The final empirical results showed that gold, crude oil 

and copper have the strongest relationship with the financial market, especially in the commodity 

market [6]. Some researchers chose the commodity market and the Chinese stock market for their 

study. January 2007 to August 2016 was chosen as the time period of the study. The extreme risk 

spillover effect between the two is studied in depth. Through empirical analyses, it is found that there 

is a significant extreme risk spillover effect between oil price, copper price and Shanghai and 

Shenzhen indices [7]. Some scholars have studied the interrelationship between oil prices and gold 

prices, and through empirical analysis of Bai-Perron multivariate structural breakpoint detection, it 

was found that there is a certain positive correlation between the two, but this relationship is not stable 

in the long term [8]. By analyzing the spillover effects of domestic and international stock markets 

and commodities, the degree of financialization of different commodities is different and significantly 

different, roughly presenting a stratified situation [9]. The financialization of commodities is mainly 

through the accumulation of profits in economic forms, rather than solely through the production and 

trade of commodities [10]. Therefore, the prices of gold, silver and oil in this article are used to 

correlate copper price fluctuations. 

At present, most of the research is biased towards the analysis of the factors affecting the volatility 

of gold and oil prices, and less research on the factors affecting the volatility of copper prices. Copper 

as a commodity, and itself and gold have certain financial attributes. Copper in the futures market 

and the stock market occupies an obvious position. Therefore, to clarify the factors affecting the 

copper price can enable financial practitioners to have a better understanding of the changes in the 

price of copper, and can make the capital market pay more attention to copper and bring more distinct 

reference value to the futures valuation. By referring to this paper, subsequent researchers can have a 

clearer understanding of copper prices. Therefore, the author conducted a study. 

In this paper, the authors first carry out the statistical characterization of the selected data. Then 

based on OLS regression model to carry out the study of factors influencing the volatility of copper 

price. Model fitting of copper price volatility is carried out using ARIMA model and forecasting of 

copper price movement is carried out by the fitted model. Final conclusions are drawn. 

2. Method 

2.1. Data sources and description 

The study data were selected from the Kaggle website. This dataset was edited by Saket Kumar. The 

Kaggle website provides spot copper prices, spot gold prices, spot silver prices, crude oil futures 

settlement prices, etc. This paper collects the data of copper, gold, silver, and oil prices in the U.S. 

stock market from 2019 to 2024, and studies the correlation between copper price fluctuations and 

other trivalent prices. and predicted the trend of copper prices in 2025. 

2.2. Indicator selection and description  

In this paper, copper, gold, silver and oil price data for the U.S. stock market are selected for the five-

year period from 2019 to 2024. As the largest stock market in the world, the U.S. stock market is 

characterized by large scale, high liquidity and mature market mechanism. And there are mature and 

rational investors. Therefore, this paper uses the price of copper, gold, silver and oil in the U.S. stock 

market for analysis 
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Figure 1: Price lines of copper and gold. 

 

Figure 2: Price lines of copper and silver. 
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Figure 3: Price lines of copper and oil. 

Table 1: Statistical characteristics of the selected data. 

 mean maximum minimum median 

Copper price 

(USD/lb) 

3.537822314 

4.8195 

2.179 4.418 

Gold price 

(USD/oz) 

1,759.03 

2,089.70 

1,284.20 1822.20 

Silver price 

(USD/oz) 

21.65528926 29.418 12.816 25.575 

Oil price 

(USD/barrel) 

67.58628099 115.31 19.78 71.26 

2.3. Method introduction.  

By comparing the price curves of copper, gold, silver and oil, it is found that there is a certain 

correlation between copper price and the other three. Based on the OLS regression model, the price 

data of copper and the three are selected to analyze the impact of gold, silver and oil on copper price. 

Then 121 sets of copper price data at the beginning and middle of the month from 2019 to February 

2024 were selected, and based on the ARIMA model, the relevant parameters were estimated to fit 

the model of copper price change. The specific effects of gold, silver and oil on copper price were 

found. And the ARIMA model was used to predict the copper price in 2025. 
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3. Results and discussion  

By comparing the price curves of copper, gold, silver and oil, it is found that there is a certain 

correlation between the prices of copper and the other three. Based on the OLS regression model, the 

price data of copper and the three were selected to analyze the impact of gold, silver and oil on copper 

prices. 

Table 2: OLS regression analysis results (n=121). 

 Coef. Std. Err t p 95%Ci 

constant -0.206 0.203 -1.016 0.310 -0.603 ~ 

0.191 

oil price 0.019 0.002 11.791 0.000** 0.016 ~ 0.022 

silver price 0.121 0.012 10.220 0.000** 0.098 ~ 0.145 

gold price -0.003 0.001 -2.588 0.010** -0.005 ~ -

0.001 

R 2 0.826 

Adjust R 2 0.821 

F F (3,117) = 215.030, p=0.000 

D-W values 0.415 

 

From Table 2 can find that, the oil price, silver price, and gold price are used as independent 

variables for OLS regression analysis. 

The R-squared value of the model is 0.826, which indicates that the oil, silver and gold prices 

explain 82.58% of the variation in the copper price. In the F-test of the model, it is found that 

F=215.030, p=0.000<0.05, which shows that the model passes the F-test, and it can be concluded that 

at least one of the oil, silver and gold price will have an effect on the copper price. 

From the Table.2, we can find that the regression coefficient of oil price is 0.019, with a 

significance level of 0.01; the regression coefficient of silver price is 0.121, with a significance level 

of 0.01; and the regression coefficient of gold price is -0.003, with a significance level of 0.01. The 

regression coefficients of oil and silver prices are greater than 0, which means that the growth of oil 

and silver prices will make the copper price grow. The regression coefficient of gold price is less than 

0, which means that the growth of gold price will make the copper price grow negatively to some 

extent. 

The results of the OLS regression analyses performed on the data are in general agreement with 

the trend profile of the previous price graphs for copper-silver, copper-gold, and copper-oil, and pass 

the robustness test. 
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Table 3: ARIMA (3,1,2) model parameter table. 

item symbol Coefficients Std. Err z-value p-value 95% CI 

Constant 

terms 

c 0.007 0.013 0.546 0.585 -0.019 ~ 0.033 

α1 0.963 0.088 10.963 0.000 0.791 ~ 1.135 

AR 

parameters 

α2 -0.895 0.090 -9.986 0.000 -1.071 ~ -0.719 

α3 0.135 0.085 1.583 0.113 -0.032 ~ 0.301 

MA 

parameters 

β1 -1.085 0.066 -16.477 0.000 -1.214 ~ -0.956 

β2 0.906 0.065 13.860 0.000 0.778 ~ 1.034 

AIC value:-82.725    BIC value:-63.213 

 

According to the AIC, BIC best selection criteria, the authors chose ARIMA (3,1,2) as the primary 

analysis model, and its model formula is as follows:  

 𝑦(𝑡) = 0.007 + 0.963𝑦𝑡−1 − 0.895𝑦𝑡−2 + 0.135𝑦𝑡−3 − 1.085𝜀𝑡−1 + 0.906𝜀𝑡−2     (1) 

Through this model, the changes in copper price fluctuations over time can be clarified, and the 

subsequent changes in copper prices can be predicted more accurately. 

Table 4: Twelve period forecasts. 

periods 

predicte

d 

Phas

e 1 

Phas

e 2 

Phas

e 3 

Phas

e 4 

Phas

e 5 

Phas

e 6 

Phas

e 7 

Phas

e 8 

Phas

e 9 

Phas

e 10 

Phas

e 11 

Phas

e 12 

Value 
3.89

7 

3.86

0 

3.80

3 

3.79

5 

3.84

1 

3.89

1 

3.90

4 

3.88

6 

3.87

0 

3.88

0 

3.90

9 

3.93

2 

RMSE: 0.1611   MSE: 0.0260   MAE: 0.1217     MAPE: 0.0346 

 

 

Figure 4: Copper price model fitting and forecasting. 

The ARIMA (3,1,2) model was selected for fitting, and the prediction of the next 12 periods was 

carried out to make the image. The trend of the fitted images Fig.4 shows a gradual upward trend in 

copper prices. 

Analysis of the data shows that growth in oil and silver prices will boost copper prices, but growth 

in gold prices will make them negative. And the copper price is in an upward trend in 2025. Therefore, 

the authors believe that the fluctuation of copper price is largely affected by the joint influence of the 
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three gold and silver prices and oil prices, and the resulting influence is greater than the market on 

the supply and demand fundamentals of copper products. This is in line with the research of most 

previous scholars, and at the same time the authors realize that it is not enough to study only the 

impact of these three on the volatility of copper prices, and should continue to study the interactions 

between them. 

4. Conclusion 

This study analyses the impact of gold, silver and oil prices on copper prices through OLS model. 

The results of the data analysis show that the impact of silver and oil prices on copper prices is 

different from the impact of gold prices on copper prices. The first two have a significant positive 

impact. The latter, on the other hand, has the opposite negative impact on the copper price. The 

fluctuation of copper price can be well analyzed by analyzing the fluctuation of the three prices. The 

ARIMA model was used to fit the model of copper price over time. The best model to describe the 

change in copper price was identified, and the change in copper price in 2025 was predicted through 

this model. The model says that in 2025, copper prices as a whole will show an upward trend. It is 

undeniable that due to the limited amount of data, the model may have errors in addition to factors, 

which may affect the accuracy of the results. However, it is useful to study the fluctuations of copper 

prices. By referring to this paper's study on the factors affecting the fluctuation of copper price, 

investors can analyze the fluctuation of copper price by referring to the price of gold, silver and oil. 

At the same time, with reference to the results of this paper's prediction of future copper prices, 

investors can make more favorable decisions for themselves and make profits in the stock market. 
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