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Abstract: Based on the theory of paired trading, this paper deals with the actual transaction data of 

A-shares of Industrial and Commercial Bank of China and Agricultural Bank of China through 

empirical methods to verify the possibility of paired trading. The main conclusions of this paper are as 

follows: Although the time series data of ABC and ICBC contain unit root after DF test, the 

Engle-Grange test proves that the sequence regression of the two is co-integrated, and the relative 

price relationship with statistical significance can still be generated, and finally the pair trading can be 

realized. 
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1. Introduction 

Pair trading is an investment strategy widely used in quantitative trading. Its core logic is that two 

stocks with similar fundamentals and long-term stable correlation of price fluctuation trend. Once the 

price of one of them deviates from the value of its long-term relationship at a certain moment, it can 

make profits by buying the stocks with relatively low price and selling the stocks with relatively high 

price. Through the empirical analysis of the time series data of ICBC and ABC, the leading bank stocks 

in China's A-share market, this paper verifies the applicability of the paired trading investment strategy 

in Chinese bank stocks. Specifically, this paper selects the daily closing prices of ICBC and 

Agricultural Bank of China from January 4, 2016 to December 31, 2020.Then, the Dickey-Fuller test 

was used to test whether the time series data had unit root, and the Engle-Granger test was used to test 

whether the regression of the two groups of data was co- integrated in the case of unit root. Finally, the 

relative value relationship of the two stocks was obtained, and the pairs trading strategy was 

implemented. 

The test and auto regression models used in this paper are as follows. The distributed lag regression 

can be put into a more general model called Auto Regression (AR) model, the standard Dickey-Fuller 

test (1979) can be extended to test unit root in an AR (p) model, 

 

In practice, we don't know if two unit root series has a common root., we use the Engle-Granger test 

for this purpose. For two unit root series, Engle and Granger proposed to run a linear regression of 

these two serious, then test unit root in the residuals of the regression using the ADF test statistic. The 

idea is that, if a common unit root exists, it will be cancelled and the residuals will have no unit root. 

2. Data description 

We chose the leading banks in the A-share market, Industrial and Commercial Bank of China and 

Agricultural Bank of China. This paper first describes the price trend (closed price) of Agricultural 

Bank of China and ICBC after January 4, 2016(Non-trading day automatically fills, so date to May 

2019, does not affect price trends).Then take the logarithm of each stock price and make it even. 

Therefore, the regression coefficient of the two after taking the logarithm reflects the percentage of the 

impact of a unit change in the price of one stock on that of another stock. The result is shown in Figure 

1. 
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Figure 1: The price trend 

As can be see, the price fluctuation trend of ICBC and Agricultural Bank of China is roughly the 

same, and after taking the logarithm, the price fluctuation is more stable (the ordinate price change is 

smaller). 

3. Empirical Results and Discussion 

3.1 Selection of lag order 

Before performing the unit root test on the stock price time series data to verify whether it has a 

stochastic trend, we first select the optimal lag term. The lag order p can be selected using information 

criteria (IC) in the Dickey-Fuller test through the command varsoc. The code results are shown in 

Figure 2 
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Figure 2: Optimal lag order 

According to the above measurement results, we select order 5 for the lag term of unit root test of 

two groups of time series data, that is, Dickey-Fuller is used to test whether there is a stochastic trend 

in the T-period price and T-5 period price regression in the autoregressive model. 

3.2 Unit root test 

After selecting the optimal lag term order, Dickey-Fuller test is used to verify whether the sequence 

has a unit root. The code results are shown in Figure 3. 

In Dickey-Fuller test, H0 is assumed to be the existence of unit root of time series data. So in this 

whole analysis, we're taking a 95% confidence level. In the first table, the test statistic is equal to 

-1.841, which is larger than the critical value of -3.410 with a significance level of 5%, and the null 

hypothesis H0 cannot be rejected. In other words, the time series data has a unit root, and the price 

fluctuation of Agricultural Bank of China has a stochastic trend. In the second table, the test statistic is 

equal to -1.470, which is larger than the critical value of -3.410 with a significance level of 5%, and the 

null hypothesis H0 cannot be rejected. That is, the time series data has a unit root, and the price 

fluctuation of ICBC also has a stochastic trend. 

After verifying that the time series data of the two groups of stock prices contain unit root at the 

same time, we used Engle-Granger test to verify whether the residual term after linear regression of the 

two groups of data contains unit root. If the residual term after regression does not contain unit root, 

then it is confirmed that the two sets of time series data contain common unit root. Such regression is 

co-integrated and regression parameters are valid. Firstly, we perform linear regression on the stock 

prices of Agricultural Bank of China and ICBC after taking logarithm, taking the stock price of 

Agricultural Bank of China as the dependent variable and the stock price of Industrial and Commercial 

Bank of China as the independent variable. The result is shown in Figure 4. 
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Figure 3: Dickey-Fuller test 

 

Figure 4: Regression results between ICBC and ABC 

We use the varsoc command again to select the optimal lag term for the unit root test of the residual 

term after linear regression. The result is shown in Figure 5. 

 

Figure 5: Optimal lag order 

Based on the above information, 0 order lag term is selected for Dickey-Fuller test. Then we 



Academic Journal of Business & Management 

ISSN 2616-5902 Vol. 3, Issue 11: 31-36, DOI: 10.25236/AJBM.2021.031106 

Published by Francis Academic Press, UK 

-35- 

conduct DF test for the residual term of the linear regression of stock prices of Agricultural Bank of 

China and Industrial and Commercial Bank of China after taking logarithms. Results and standards are 

shown in Figure 6 and Figure 7 respectively. 

 

Figure 6: Dickey-Fuller test 

 

Figure 7: Critical Values 

The test statistic of the residual term after linear regression for unit root test is equal to -4.000.At 

this point, when we choose whether to reject the null hypothesis, the critical value to be compared is 

that of the Engle-Granger test. Since there is no time trend item in the autoregressive model above, the 

key value table used does not contain time trend item. In the Engle-Granger test, we still take the 95% 

confidence level, that is, the key value under the significance degree of 5% is equal to -2.860.-4.000 is 

less than -2.860. Therefore, we can reject the null hypothesis, that is, the residual term after the 

regression of two groups of time series data does not contain unit root, so the regression is 

co-integrated. Based on this conclusion, the regression parameters of price fluctuation trend of 

Agricultural Bank of China and Industrial and Commercial Bank of China are meaningful. Once again, 

we perform linear regression on the stock prices of Agricultural Bank of China and Industrial and 

Commercial Bank of China after taking the logarithm to obtain the specific relationship between their 

relative value fluctuations. The regression results are shown in Figure 8 

It can be seen from the above table that R squared =0.89 and the adjusted R squared =0.8899. The 

regression model selects independent variables with a high explanatory power, that is, the price changes 

of ICBC can explain the price changes of Agricultural Bank of China to a large extent. The test statistic 

for the slope coefficient is 99.17, and the test statistic for the intercept coefficient is 20.13, far 

exceeding the critical value at the 95% confidence level. In other words, the parameter is valid instead 

of 0. Where, the slope coefficient is approximately 0.6244. Since both the dependent variable and the 

independent variable are the stock price after taking the logarithm, the absolute price level is converted 

into the growth rate. This means that in the relative price relationship between AGRICULTURAL Bank 

of China and ICBC, the price of Agricultural Bank of China rises by 0.6244% for every 1% increase in 

ICBC. Based on this relative price relationship, we can theoretically realize the corresponding 
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matching transaction. The specific operation is as follows: after the price of ICBC rises, THE price of 

ABC does not rise to the corresponding extent. At this time, it is believed that the price of ABC is 

undervalued compared with THAT of ICBC, but in the long run, the relative price of the two will return 

to a stable price relationship. At this point long agricultural Bank while selling ICBC, theoretically can 

make a profit; When ICBC declines, the decline of AGRICULTURAL Bank exceeds the extent of its 

regression relationship. Therefore, it is believed that Agricultural Bank is undervalued compared with 

ICBC, so it can also buy Agricultural Bank and sell ICBC and make a profit. Both of the above 

situations can achieve the success of the paired trading strategy. 

 

Figure 8: Regression results 

4. Conclusion 

Although the time series data of Agricultural Bank of China and Industrial and Commercial Bank of 

China contain unit root after DF test, that is, there is a stochastic trend. However, the Engle-Grange test 

proves that the sequence regression of the two is co-integrated, and the relative price relationship with 

statistical significance can still be generated, and finally the pair trading can be realized. 
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