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ABSTRACT 

The present paper investigates the relationship between the futures price and the spot price of 

corn and soybeans from 2015 to 2018 in China. It is intended to measure the efficiency of the 

price discovery function in some Chinese agricultural commodity futures markets. To conduct 

the test effectively, some complex statistical methods are adapted. Augmented Dickey-Fuller 

(ADF) test implies that the time series for researched objects are non-stationary but there are 

stationary after the first difference. Phillips-Perron (PP) test also obtains the same conclusion 

that the time series are non-stationary. Johansen Co-integration test indicates that there is an 

integration equation between the spot and futures price of soybean in the long term while there is 

no such co-integration between the spot price and the futures price of corn. Furthermore, for the 

Vector Autoregressive (VAR) Model, it shows that the futures prices for corn and soybean do 

have a positive influence on the relative spot prices in the short run. For the Vector Error 

Correction Model, it turns out that the spot and futures price of soybean affect each other 

positively in the long run. Last but the most important, the Granger-Causality test states that the 

futures price for both corn and soybean granger causes the spot price in the short run.  
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Introduction 

In the present, the commodity futures market is an important component of the economy all over 

the world and it plays an essential role in economic stability in China since the sub-prime crisis 

in 2008. The futures market start in the 1990s while it meets some problems and even suspends 

since it is lack of specific and effective regulations. After the 18th National Congress of the 

Chinese Communist Party, a series of new regulations and policies, the Chinese futures market 

starts to reform and innovate so that it begins to develop rapidly and to improve gradually. So 

far, it has an enormous trading volume and transactions in four Chinese futures exchanges every 

year.  

Figure 1. The Turnover and Trading Volume of the Chinese Futures Market 

 

 

The commodity futures market is poised to perform two significant functions of price discovery 

and price risk management for the development of agriculture in the economic field. First of all, 

since the emergence of futures trading, price discovery function has gradually become an 

important economic function of the futures market. The price discovery function means that in 

an open, fair, efficient and competitive futures market, the futures price formed through futures 

trading has the characteristics of authenticity, anticipation, continuity, and authority. That is to 

say, it can truly reflect the trend of commodity price changes in the future as well as reflect the 
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real supply and demand situation in the market accurately and comprehensively to increases the 

efficiency of the financial market. Further, it promotes rational asset allocation and becomes a 

vital component in individual and company asset portfolio. Another important function of 

futures is to help market participants to avoid the risk through hedging due to price fluctuations 

of forward contracts.  

  

More importantly, since China is a great agricultural country, agriculture is the cornerstone of 

the social economy. It is important for China to keep price stability in the agricultural market. 

According to research, 85% spot price of agricultural products depends on the relevant future 

market (Bhagwat and Maravi, 2015). To illustrate, the agricultural futures market is a crucial 

part of the agricultural market and it can transfer the commodity price’s risk by arbitrage and 

discover the reasonable price to adjust the price of farm products and stabilize agricultural 

products’ long-term relation of supply and demand. Moreover, corn and soybean are the world 

wide’s staple agricultural products. China is the second-largest corn producer and the second-

largest soybean customer. The market size of those at home and abroad is in the top three and 

the corn and soybean futures are extremely attractive for investors. Therefore, this paper chooses 

soybean and corn as research objects.  

 

The study is based on the assumption that the futures price will be equivalent to the spot price at 

a certain future point. It mainly examines whether commodity futures price in agriculture is 

efficient in price discovery for corn and soybean in China by using some complicated statistical 

model. If the commodity futures price is an effective indicator, the present paper will further 

investigate and analyze the specific relationship between spot and futures market of corn and 

soybean in China. Otherwise, this paper would figure out the specific reasons that lead to the 

futures market of corn and soybean inefficiency.   



 
 

3 

Literature Review 

Basic information about the agricultural futures market  

Bhagwat and Maravi (2015) explained the two crucial functions of the agricultural commodity a 

futures market in India, which are price discovery and price risk management. This study 

provided the basic concept to analyze the functioning of price discovery in the commodity 

market. Firstly, this study compared and contrasted the historical development of the stock 

exchange, commodity exchange and commodity futures trading to reveal the rapid expansion of 

the Indian commodity futures market. Meanwhile, it analyzed the relative policies, structure and 

current scenarios of the commodity futures market in India in order to reflect that the growth of 

the commodity futures market facilitates the development of the spot market.   

  

Alternative models to test the relationship between spot and futures price  

Furthermore, the following study attempted to explore the specific connection between the 

commodity futures price and spot price. Joseph, etc (2015) analyzed the potential asymmetric 

causal relation between the commodity futures market and the spot market in India through 

some primary agricultural products namely soybean, pepper, wheat, and so on. The study 

employed an asymmetric causality test recommended by Hatemi-J. Through their research, they 

found out that there is positive and negative significant causality relation between futures and 

spot prices in all the eleven commodities taken in their study. In other words, the commodity 

futures market tends to lead the spot market in the main agricultural market in India. 

 

Likewise, Nicolau and Palomba (2015) were tried to investigate the dynamic relationship 

between the spot and futures prices by examining the daily spot and futures prices in crude oil, 

gold, and natural gas by using structural instability tests, ‘One-shot’ analysis and recursive 

analysis. Nevertheless, in terms of the results of their research, they asserted that although there 
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are some interactions between spot and futures price clearly, their relationships are influenced by 

commodity varieties and future contract maturities significantly.  

 

What’s more, Raghavendra, etc (2016) evaluated the lead-lag relation between the spot and 

futures prices for agricultural commodities in India from January 2010 to March 2015 with 

Johansen’s Co-integration and regression model. The results turned out that all the five 

commodities under their study come up to a long-run equilibrium relationship between the 

futures and spot prices which implies the functioning of price discovery for these five 

agricultural products is valid. 

 

Kumar (2015) in his present article also appraised the lead-lag relationship and interdependence 

between the spot and futures price among fourteen agricultural commodities in India. The final 

results showed that there is some non-linear connection between the spot and futures prices 

which implies the futures price could lead to the change of spot price. In this research, he took 

advantage of many statistical models to analyze the daily price of those commodities. First off, 

he tested the stationarity of two prices of each of commodities and then he utilized the Granger 

causality model and part linear Granger causality test to analyze the nonlinear relationship 

between two prices. Finally, he employed the Johansen Co-integration test and ECM model to 

further assess the relationship between spot and futures prices of those commodities. More 

importantly, the analytical models and methods provided a guide for the choice of models in my 

research. 

 

Several factors for futures market inefficiency 

On the other hand, if the agricultural commodity is not efficient enough, the price discovery of 

the commodity futures market could not be achieved. Samal (2017) was an attempt to evaluate 
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whether the Indian cotton futures prices can predict the spot price with three statistical tools, 

involving stationarity test, VAR, and Granger-causality test. By making use of these 

professional test tools, he examined the trading volume, open interest, spot price of cotton from 

January 2013 to December 2015. The results derived from three different tests indicated that it is 

inefficient for cotton futures prices to forecast the spot price. This study provided me a new idea 

for my further investigation. 

 

On top of that, Easwarana and Ramasundaram (2008) also pointed out that the futures market in 

agricultural commodities in India is incompetent in price discovery for the spot market by 

empirically studying the correlation of futures price and spot prices for castor, cotton, pepper, 

and soya with OLS method. In other words, the commodity futures market is not mature enough. 

Moreover, for their research, they listed some important factors attributing to market 

inefficiency such as “low market depth, infrequent trading, lack of effective participation of 

trading members”, etc and then provided some effective and feasible suggestions which could be 

appropriate in Chinese agricultural commodity market. 

 

Similarly, Gupta, etc (2018) supported that in the long run, the commodity market in India is 

lack of efficiency and the speed of information is extremely illiquid. They evaluated the long-

term market effectiveness of the commodity futures market by employing restricted Johansen 

co-integration test and examined the price discovery function of the commodity futures market 

via testing the lead-lag relationship in terms of the futures prices and spots prices of eight 

commodities in India by using VEC. 

 

In addition, Sridhar, etc (2016) also proved that the insufficient information spreading for 

commodity market could impede the achievement of price discovery ability in the commodity 
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market. Though their observation and research, they found out that the precious metals futures 

price do not give rise to spot price movement by using stationary test, co-integrating and error 

correction and causality test. 

 

On the contrary, Peria, etc (2013) emphasized that the efficiency of price discovery of the 

commodity futures market is more related to less strict regulation of government instead of the 

illiquidity of information since the price discovery was closely connected with the fundamental 

patterns of the commodity futures market. This was derived from assessing the long-term 

relationship between the spot and futures prices for soybean and corn by utilizing the co-

integration test and causality test. 
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Hypothesis 

Stationary test: 

The following hypothesis is assumed: 

Null hypothesis H0: The futures price of corn has a unit root in the series. 

Alternate Hypothesis H1: The futures price of corn doesn’t have unit root in the series.   

Null hypothesis H0: The spot price of corn has a unit root in the series. 

Alternate Hypothesis H1: The spot price of corn doesn’t have unit root in the series. 

Null hypothesis H0: The futures price of soybean is non-stationary.  

Alternate Hypothesis H1: The futures price of soybean is stationary. 

Null hypothesis H0: The spot price of soybean is non-stationary.  

Alternate Hypothesis H1: The spot price of soybean is stationary.  

 

Johansen Co-integration Test:  

The following hypothesis is briefly proposed: 

Null hypothesis H0: There is no co-integrating equation between the futures price and spot price 

of corn. (H0: Rank(Π) = r0) 

Alternate Hypothesis H1: There are co-integrating equations between the futures price and spot 

price of corn. (H1: Rank(Π) = r0 + 1) 

Null hypothesis H0: There is no co-integrating equation between the futures price and the spot 

price of soybean. (H0: Rank(Π) = r0) 

Alternate Hypothesis H1: There are co-integrating equations between the futures price and spot 

price of soybean. (H1: Rank(Π) = r0 + 1) 

 

Granger-causality test: 

The following hypothesis is compactly postulated: 
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Null hypothesis H0: The spot price of corn does not granger cause its futures price  

Alternate Hypothesis H1: the spot price of corn does granger cause of its futures price. 

Null hypothesis H0: The futures price of corn does not granger cause its spot price  

Alternate Hypothesis H1: the futures price of corn does granger cause of its spot price. 

Null hypothesis H0: The spot price of soybean does not have granger cause in its futures price  

Alternate Hypothesis H1: the spot price of soybean has granger cause in its futures price. 

Null hypothesis H0: The futures price of soybean does not have granger cause its spot price  

Alternate Hypothesis H1: the futures price of soybean has a granger cause in its spot price. 
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Methodology 

For this research, it employs many sophisticated statistical models to test the sample data. Due to 

the time-series nature of data, the first step of analysis is to describe statistics. Then use the ADF 

test and PP test to test the stability of all the datasets. After that, the Johansen co-integration test 

and ECM model are adapted to test whether two prices reach equilibrium in the long run. Rather, 

the VAR model is applied to measure whether the futures price impacts the corresponding spot 

price in the short run. Finally, the causal relationship between the spot and futures price is tested 

by the Granger-Causality test (Sridhar, etc, 2016).  

 

Descriptive statistics  

In the first step, it will examine some basic statistic features of the spot price and the futures 

price of soybean and corn such as standard deviation, skewness, kurtosis, etc. Among these basic 

statistics, the standard deviation is used to measure the volatility of the data, the skewness is 

applied to measure the extent of asymmetry of data distribution and the kurtosis is used to 

describe the extreme values in the tail of data distribution.   

 

Stationary test  

Augmented Dickey-Fuller (ADF) test, is the most common method of a unit root test and is to 

examine the stationarity for data that are time-series. What the stationarity of data refers that the 

data’s mean value and standard deviation of data are constant as well as it does not have 

seasonal fluctuations.  

ADF test estimates the following equation:  

Start with a simple AR (1) model: 

𝑦𝑡= μ + 𝑎1𝑦𝑡−1 + 𝑢𝑡 
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Where 𝑢𝑡 maybe a moving average process of order: 𝑢𝑡 = 𝑏(𝐿)𝑒𝑡, 𝑦𝑡 is time, 𝑎1 is the 

coefficient of slope and 𝑢𝑡 is an error term.  

Subtract 𝑦𝑡−1 from both sides of the equation: 

𝑦𝑡 -𝑦𝑡−1= μ+(𝑎1 − 1)𝑦𝑡−1+ 𝑢𝑡  

∆𝑦𝑡= μ + θ𝑦𝑡−1+ 𝑢𝑡 

Where ∆𝑦𝑡 = 𝑦𝑡 -𝑦𝑡−1 and θ= 𝑎1 − 1 

If the absolute value of test statistics is larger than the positive value of significant values at a 

5% level, it should reject the null hypothesis that the data is not stable and conclude the data is 

stationary.  

Transforming a non-stationary variable 𝑦𝑡 from level to the growth rate or different form will 

lead to a stationary process.  

𝑦𝑡= μ + 𝑦𝑡−1 + 𝑏(𝐿)𝑒𝑡 

𝑦𝑡  −  𝑦𝑡−1 = ∆𝑦𝑡 =  μ + 𝑏(𝐿)𝑒𝑡 

 

Phillips-Perron (PP) Test, known as a unit root test, is used in the time series analysis to test the 

null hypothesis that the time series is integrated of order 1. Phillip-Perron test is very similar to 

the ADF test. However, the PP test does not need lags when doing the stationary test.  

The equation of the PP Test is as followed:  

𝑦𝑡 = 𝛼 + 𝜌𝑦𝑡−1 + 𝜀𝑡 

Where 𝑦𝑡 is time, 𝜌 is coefficient of slope and 𝜀𝑡 is an error term. 

 

Johansen Co-integration Test 

To conduct the co-integration analysis, the Johansen Co-integration test is widely used in the 

previous works of literature. Johansen and Juselius (1990) proposed two methods for 

determining the number of co-integrating equations which are trace statistics and maximum 
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eigenvalue statistics. For my research, I use to proceed with trace statistics that is a sequential 

procedure to find out how many co-integration among two variables. It is composed of 

sequential rank in the descending order and considering whether they are different from zero. It 

exams whether spot and futures prices connect with each other in the long term and also test the 

efficiency of price discovery of futures price of corn and soybean. The test is based on the 

assumption that the time series data is non-stationary in level but is stationary on the first 

difference. For the test in Stata, once the trace statistics are larger than the 5% critical value, I 

will reject the null hypothesis that there is no co-integrating equation between two variables.  

The test statistics are as follows:  

𝐿𝑅𝑚𝑎𝑥(𝑟0) = −𝑇𝑙𝑛(1 − �̂�𝑟0+1) 

 

Vector Autoregressive (VAR) Model and Vector Error Correction (VECM) Model  

VAR is a method with multiple variables to model the time series data and capture the linear 

interdependencies among time series in the short run. In general, a VAR (p) process would be:  

𝑦𝑡 = 𝑐 + ∅1𝑦𝑡−1 + ∅2𝑦𝑡−2 … ∅𝑝𝑦𝑡−𝑝 + 𝜖𝑡 Where 𝜖𝑡~N (0, ∑) 

Where p is the lag length, c is a vector of constants, ∑ is the variance-covariance matrix of the 

error term, and 𝑦𝑡 is a vector containing the different time series.  

The VAR model with two variable in my research is shown as: 

𝐹𝑃 𝑡 = 𝑐1 +  ∑ ∅𝑖𝐹𝑝 𝑡−𝑖
𝑘
𝑖=1  + ∑ ∅𝑗𝑆𝑝 𝑡−𝑗

𝑘
𝑗=1  + 𝜖1𝑡 

𝑆𝑃 𝑡 = 𝑐2 +  ∑ ∅𝑖𝐹𝑝 𝑡−𝑖
𝑘
𝑖=1  + ∑ ∅𝑗𝑆𝑝 𝑡−𝑗

𝑘
𝑗=1  + 𝜖2𝑡 

𝐹𝑃  is the futures price and 𝑆𝑃 is the spot price.   

 

VECM is a multiple time series model that is adapted to analyze the data where the underlying 

variables have a long-term stochastic trend, known as co-integration. VECM is very effective to 
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estimate the long-run effects of a one-time series on another. It differs from the VAR model that 

is to test the long-run relation where the variables are co-integrated. 

The conventional VECM is written as: 

∆𝑦𝑡 = 𝑐 + ∑ ∅𝑖  ∆𝑦𝑡−𝑖

𝑘−1

𝑖=1
+ ∑ ∅𝑗 

𝑘−1

𝑗=1
∆𝑥𝑡−𝑗 + 𝜑𝐸𝐶𝑇𝑇−1 + 𝑢𝑡 

𝐸𝐶𝑇𝑇−1 is the lagged OLS residual obtained from the long-term co-integrating equation 

𝜑 is the coefficient of the ECT and the speed of the adjustment.  

𝑢𝑡are residuals (stochastic error terms called impulses or innovation or shocks.  

k-1 is the lag length that is reduced by 1 

∅𝑖 and ∅𝑗 are the short-run dynamic coefficient of the model’s adjustment long-run 

equilibrium. 

The VECM is my research is compactly shown as: 

∆𝑆𝑃 𝑡 = 𝑐 +  ∑ ∅𝑖∆𝐹𝑝 𝑡−𝑖
𝑘−1
𝑖=1  + ∑ ∅𝑗∆𝑆𝑝 𝑡−𝑗

𝑘−1
𝑗=1  + 𝜑𝐸𝐶𝑇𝑇−1 + 𝑢𝑡 

Where  𝐹𝑃𝑡  is the futures price and 𝑆𝑃𝑡 is the spot price. 

 

 

Granger-causality test 

Granger-Causality test, first proposed in 1969, is commonly employed to test whether one time 

series can forecast another effectively. While a time series X can be said to Granger-cause Y 

only if, the X values do have a significant effect on the value of Y after conducting a time series 

of t-test and F-test on the lagged value X and Y.  

In my research, the formula is written as: 

𝐹𝑃 𝑡 = 𝑐1 +  ∑ ∅𝑖𝐹𝑝 𝑡−𝑖
𝑘
𝑖=1  + ∑ ∅𝑗𝑆𝑝 𝑡−𝑗

𝑘
𝑗=1  + 𝜖1𝑡 

𝑆𝑃 𝑡 = 𝑐2 +  ∑ ∅𝑖𝐹𝑝 𝑡−𝑖
𝑘
𝑖=1  + ∑ ∅𝑗𝑆𝑝 𝑡−𝑗

𝑘
𝑗=1  + 𝜖2𝑡 

𝐹𝑃  is the futures price and 𝑆𝑃 is the spot price. 
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Data Description 

In this research, it mainly makes use of the futures and spot price of corn and soybean from 2015 

to 2018. The futures price of corn and soybeans from 2015 to 2018 has been collected from the 

historical data of the Dalian Commodity Exchange (DCE). I combine some active contracts to 

form a continuous price change in a year. In general, the active contracts refer to the main 

contracts which have the largest trading volume to dominate the market price. Meanwhile, I use 

the futures settlement price rather than the closing price which is known as the final settlement 

price daily as the futures price since it is the weighted average price of the day’s transaction 

price according to the trading volume. Besides, I choose the futures prices of more 

representative soybean two since it has continuous trading for the whole year and contains more 

varieties of soybeans. The spot price of corns and soybeans for the same periods are derived 

from Wind databases that have calculated the daily nationwide average transaction prices for 

domestic and imported corns and soybeans. Moreover, I removed some sample data that corns’ 

and soybeans’ futures price and spot prices because their date is mismatched to get final 

observable data.  

 

Descriptive Statistics   

In Figure 1, it shows the daily spot and futures price of soybean from 2015 to 2018. Simply, the 

futures price is more volatile compared with the spot price. However, their price is much close to 

each other. For Figure 2, the futures price of corn is approaching its spot price in the long run. In 

figure 3 and 4, those two indicates that some basic statistical information about two prices. From 

the standard deviation and range, we can see that the future is more variable than the spot price 

for both corn and soybean so that the futures market for corn and soybean is more uncertain and 

unstable. Further, the futures price of soybean is less volatile compared with the futures price of 
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corn. However, as the date is approaching the maturity date, the futures price will be gradually 

close to the spot price so that there is little or no arbitrage opportunity.  

Figure 2. The Daily Spot and Futures Price of Soybean from 2015 to 2018 

 

Figure 3. The Daily Spot and Futures Price of Corn from 2015 to 2018 
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Figure 4. Descriptive Statistics of Spot and Futures Price of Soybean 

 

Figure 5. Descriptive Statistics of Spot and Futures Price of Corn 

 

 

 

 

 

Statistics 
Futures Settlement price

(CNY/ton)

Spot Price(Average

price)(CNY/ton)

Mean 3415.508718 3581.266113

Standard Error 10.24137551 3.603501843

Median 3312 3573.16

Mode 3980 3520.53

Standard Deviation 319.7868478 112.519309

Sample Variance 102263.628 12660.59489

Kurtosis -0.829456434 -1.041089119

Skewness 0.473461433 0.133765183

Range 1300 423.68

Minimum 2762 3376.32

Maximum 4062 3800

Sum 3330121 3491734.46

Count 975 975

Statistics 
Futures settlement price

(CNY/ton)

Spot Price (Average

Price)(CNY/ton)

Mean 1813.76 1955.231118

Standard Error 9.266204454 7.763952106

Median 1766 1878.12

Mode 2510 1591.5

Standard Deviation 289.3371413 242.4293268

Sample Variance 83715.98136 58771.9785

Kurtosis 0.811352613 -0.285049626

Skewness 1.178763165 0.865985073

Range 1172 872.19

Minimum 1392 1585.62

Maximum 2564 2457.81

Sum 1768416 1906350.34

Count 975 975
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Results and Discussion 

Descriptive statistics  

The final result of skewness in Figures 4 and 5 shows that most futures price of soybean and 

corn is located on the left side of their corresponding average price. Since the skewness of the 

soybean’s futures and the spot price is lower than 0.5 and positive which means the selling price 

of the futures contract of soybean is less than the average price generally. Moreover, the 

skewness of corn’s futures price is larger than 1 that means the trader is more likely to sell the 

corn futures under the average future price. However, the kurtosis measure the tail of the 

distribution and the existing extreme values. The kurtosis of four prices is all less than 2 in 

figure 3 and 4 that implies two product’s futures and spot price has relatively normal distribution 

without many extremely values.  

 

Stationary test  

Augmented Dickey-Fuller (ADF) Test 

The final result of futures price and spot price of corn and soybean by (ADF) test shows that 

both spot and futures price of corn and soybeans are non-stationary since the test statistics in 

absolute value is smaller than the positive number of critical value at the significant level of 5%. 

However, the first difference of each price to result is stationary which also indicates that the 

four-time series are integrated at the order of 1. Without considering the negative sign of test 

statistics, the results of 21.59 and 12.61 of futures and spot price of corn as well as 22.06 and 

20.74 of futures price and spot price of soybean are observed respectively which is much larger 

than the value at a significant level of 5%. Therefore, we reject the null hypothesis and accept 

the alternative hypothesis and the time series data is stationary after the first difference.  
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Figure 6. ADF Test for Futures and Spot Price of Corn and Soybean 

 

Figure 7. ADF Test for the First Difference Futures and spot Price of Corn and Soybean  

 

 

Phillips-Perron Test 

In terms of the Phillips-Perron Test, the final outcomes shown in Figure 8 proves that the result 

obtained by the ADF test that the time series data for the four prices are non-stationary as well. 

In figure 7, the absolute value of test statistics by four tests is both smaller than 5% critical value 

without the negative sign which is 2.86 so that I cannot reject the null hypothesis. In other 

words, the data of spot and futures price for corn and soybean has a unit root and are not 

stationary.  

 

 

Objects Hypothesis
Test

statistics

5%

Critical

Value

Comments

The spot price of corn has a unit root

in the series
-1.789 -2.86 H0 accepted

The futures price of corn has a unit

root in the series
-1.994 -2.86 H0 accepted

 The spot price of soybean has a unit

root in the series
-2.225 -2.86 H0 accepted

The futures price of soybean has a

unit root in the series
-1.709 -2.86 H0 accepted

Corn

Soybean 

Objects Hypothesis
Test

statistics

5%

Critical

Value

Comments

The first difference of spot price of

corn has a unit root in the series
-12.611 -2.86 H0 rejected

The first difference of future price of

corn has a unit root in the series
-21.598 -2.86 H0 rejected

 The first difference of spot price of

soybean has a unit root in the series
-20.737 -2.86 H0 rejected

The first difference of future price of

soybean has a unit root in the series
-22.064 -2.86 H0 rejected

Corn

Soybean 
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Figure 8. PP Test for Futures and Spot Price of Corn and Soybean  

 

 

Johansen Co-integration Test 

By comparing trace statistics with 5% critical value, it shows that there is one co-integrating 

equation between the futures price and spot price of soybean so that there is a long-run 

connection between the futures settlement price and the spot price of soybean. However, the 

futures price of corn and its spot price are not Co-integrated since trace statistics are larger than 

5% critical value so that we reject the null hypothesis that there is one integration. Thus, the spot 

price of corn does connect with its futures price in a long time. Hence, I can proceed with the 

VAR model and VECM for analyzing the short-run and long-run relation of two prices for 

soybean but only apply the VAR model to explore the short-run relationship of two prices for 

corn.  

 

 

 

 

 

 

Objects Hypothesis
Test

statistics

5%

Critical

Value

Comments

The spot price of corn has a unit root

in the series
-1.789 -2.86 H0 accepted

The futures price of corn has a unit

root in the series
-1.994 -2.86 H0 accepted

 The spot price of soybean has a unit

root in the series
-2.225 -2.86 H0 accepted

The futures price of soybean has a

unit root in the series
-1.709 -2.86 H0 accepted

Corn

Soybean 
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Figure 9. Johansen Co-Integration Test for the Futures Price and Spot Prices of Corn 

 

 

 

Figure 10. Johansen Co-Integration Test for the Futures Price and Spot Prices of Soybean  

 

Vector Autoregressive (VAR) Model and Vector Error Correction (VECM) Model 

With respect to the ultimate result of the VAR test, in the short run, the corn’s spot price does 

not have any effect on its future price. On the contrary, in the lag level of 1, the futures price of 

corn has a positive influence on its spot price at the 5% level. Similarly, the futures price of 

soybean has a positive influence on its spot price with lags (1) at 5% significant level or with 
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lags (4) at 1% significant level. Nevertheless, the soybean’s spot price does not have any 

significant influence on its futures price. To sum up, the futures price has a positive influence on 

the spot price in the short run. For the VECM test, in the long run, I find out that the futures 

price of soybean affects its spot price positively and vice versa. The coefficient is significant at 

the 1% level statistically.  

 

Overall, for soybeans, the futures price has a positive influence on the spot price in both the 

short and long term, while for corn, such a relationship is only shown in the short term. 

Likewise, neither the spot price of corn or soybean does influence the futures price in the short 

run significantly while the spot price of soybean shows a positive and significant effect on its 

futures price in the long term.  

Figure 11. VAR Test for the Futures Price and Spot Prices of Soybean 
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Figure 12. VAR Test for the Futures Price and Spot Prices of Corn 

 

Figure 13. VECM Test For The Spot Price and Futures Price of Soybean 
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Figure 14. VECM Test for The Futures Price and Spot Price of Soybean 

 

 

Granger-causality test 

Considering the null hypothesis that the spots price of corn and soybean does not ganger cause 

their corresponding futures price, the final result from the Granger-causality test shows that both 

P-value is much higher than 0.05 so that we accept the null hypothesis. Therefore, the spot price 

of corn and soybean does not have any significant short-run influence on the futures price. In 

consideration of the null hypothesis that the futures price of corn and soybean does not have 

granger cause in their relative spot prices, the null hypothesis can be rejected since the ultimate 

P-value is smaller than 0.05. Hence, the futures price of corn and soybean does show great 

influence on their spot prices in the short term. 

Figure15. Granger-Causality Test For The Futures and Spot Price of Corn and Soybean 

 

Objects Hypothesis
Chi

2
-

statistics
P-value Comments

H0: The spot price of corn does not

granger cause its futures price
11.767 0.162 H0 accepted

H0: The futures price of corn does

not granger cause its spot price
36.913 0.162 H0 rejected

H0: The spot price of soybean does

not have granger cause in its futures

price

0.62364 0.987 H0 accepted

H0: The futures price of soybean

does not have granger cause its spot

price

25.33 0.987 H0 accepted

Corn

Soybean 
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Conclusion 

From the ADF test and PP test, the four-time series are non-stationary but stationary after the 

first difference. Then, the Johansen co-integration test shows that there is a co-integration 

equation for the spot and futures price of soybean and no co-integrating equation between the 

spot price and the futures price of corn. For the VAR test, both corn’s and soybean’s futures 

price have a positive influence on their corresponding spot prices in the short run while the spot 

prices of two investigated products do not have such effect. For VECM, the spot price and the 

futures price of soybean affect each other positively in the long run. The Granger-Causality test 

indicates that the futures price of corn and soybean have the granger causality effect on their 

corresponding spot price while the spot price of corn and soybean does not have such influence 

on the futures price. All the test results show that the futures market of corn and soybean play an 

efficient role in performs the price discovery function in the Chinese agricultural market. In 

other words, the futures market of corn and soybean are efficient as well as information spreads 

rapidly in futures market and is reflected in the price of futures commodity in time.  

 

In this research, it conducts the relatively complete test form stationary examination to granger 

causality relationship test to exam any short-run and long-run relationship between the spot and 

futures price of corn and soybean by analyzing and summing all the model that is most useful 

and effective in all previous outstanding works of literature. Besides, I exam the short-run and 

long-run relationships to obtain more reliable and comprehensive results compared with the 

previous works of literature. In the next place, most pre-existing researches about this topic are 

about the Indian agricultural futures market since it famous for its agriculture and the rapid 

development and improvement of agricultural futures market. However, there are fewer pieces 

of literature about Chinese agricultural futures market since sometimes there are no much 

complete data about futures market in previous year and the Chinese agricultural futures market 
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truly begins to develop and improve quickly until 2012. Therefore, more research about Chinese 

agricultural commodity market is necessary.  

 

Contributions:  

This study focuses on test the efficiency of the Chinese agricultural commodity futures market. 

To illustrate, if the future commodity is capable to predict the price change of agricultural 

products efficiently, it will be a guide for farmers to choose what to plant. This empirical 

research would be helpful for Chinese agricultural producers and other stakeholders who try to 

participate in the future market and for policymakers who would like to keep the stability for the 

financial market. 

 

Generally, comparing the futures and spot prices in the future market has some practical 

significance. First of all, investigating the connection between the futures price and the spot 

price can contribute to examine the market price correction effect of arbitrage. When the price in 

one market changes as a result of certain information, arbitrager can transfer information from 

one market to another quickly which will alter the original price and make two markets go back 

to the equilibrium. What’s more, it also can help to measure how the different transaction system 

affects the achievement of price discovery in the future market. Finally, comparing the futures 

price and spot price can conduce to compare and analyze the different transmission speeds of 

new information under the different market structures and how the new information impacts the 

future price. As a result, it is conducive to compare the disadvantage and advantages of different 

market structures.  

 

More precisely, investigating the price discovery of corn and soybean has two dominating 

functions. On the one hand, it can contribute to examine the operational efficiency of the 
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agricultural commodity market especially corn and soybean futures markets and can measure the 

extent of development of those two futures markets. On the other hand, from a macro 

perspective, the inspection of price discovery can find out existing problems in the futures 

markets and offer the corresponding solutions for those problems. Meanwhile, it can predict how 

the Chinese futures market develops in the future. Due to the above reasons, it can help the 

Chinese government to enact the macro-economic development goals and select better 

investment policies. Consequently, based on the market efficiency theory of modern investment 

theory, comparing spot and futures price does not only provide significant guidance for the 

suppliers and buyers of corn and soybeans but also helps futures brokers make the investment 

plans.  

 

Furthermore, studying the futures price and spot is important for agricultural production. To 

begin with, since the futures price in agricultural products can guide the spot price of agricultural 

products and facilitate the reasonable distribution of resources. To measure the extent of price 

discovery on corn and soybean, it can help farmers properly arrange the production volume and 

time to reduce cyclical fluctuations in agricultural prices to keep sustainable agricultural 

production and stable income. 

 

Limitations 

Primarily, since there are missing days of the date of spot price mismatched with the date of 

futures price of corns and soybeans. We cannot compare and contrast spot prices and the future 

prices of corn and soybean every day. Moreover, the spot price of corn and soybeans in China is 

the average price of daily transaction price rather than the real transaction price which may lead 

to some deviations. Meanwhile, it includes domestic and imported corn and soybeans and 

therefore, it does not distinguish the domestic agricultural market and the international 
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agricultural market. Furthermore, this research mainly focuses on corn and soybeans instead of 

all the agricultural products so that it is hard to measure the efficiency of the whole Chinese 

agricultural commodity market. Therefore, in my following study, I would like to extend the 

time of one single investigated object and find more agricultural products to measure the whole 

Chinese agricultural commodity market efficiency. Moreover, I am going to investigate more 

different futures markets based on different industries to check the effectiveness of the entire 

Chinese futures market.  
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Appendix 

Figure 1. The Futures Price of Corn 

 

 

 Figure 2. The Spot Price of Corn  

 

 

Figure 3. The Futures Price of Soybean  
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Figure 4. The Spot Price of Soybean  

 

 

Figure 5. The First Difference of Futures Price of Corn 

 

 

Figure 6. The First Difference of Spot Price of Corn  
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Figure 7. The First Difference of Spot Price of Soybean 

 

 

Figure 8. The Difference of Futures Price of Soybean 

 

 

Figure 9. Augmented Dickey-Fuller (ADF) Test for Futures Price of Corn 
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Figure 10. Augmented Dickey-Fuller (ADF) Test for Spot Price of Corn 

 

 

Figure 11. Augmented Dickey-Fuller (ADF) Test for Futures Price of Soybean 

 

 

Figure 12. Augmented Dickey-Fuller (ADF) Test for Spot Price of Soybean 





 
 

 

Figure 13. Phillips-Perron Test for Futures Price of Corn 

 

 

Figure 14. Phillips-Perron Test for Spot Price of Corn 

 

 

Figure 15. Phillips-Perron Test for Futures price of Soybean 





 
 

 

Figure 16. Phillips-Perron Test for Spot Price of Soybean 

 

 

Figure 17. Augmented Dickey-Fuller (ADF) Test for First Difference of Futures Price of Corn 

 

 

Figure 18. Augmented Dickey-Fuller (ADF) Test for First Difference of Spot Price of Corn 





 
 

 

Figure 19. Augmented Dickey-Fuller Test for First Difference of Futures Price of Soybean 

 

 

Figure 20. Augmented Dickey-Fuller (ADF) Test for First Difference of Spot Price of Soybean 





 
 

 

Figure 21. The Optimal Lags for the Futures Price and Spot Prices of corn 

 

 

Figure 22. The Optimal Lags for the Futures Price and Spot Prices of Soybean 

 

 

 

 

 



 
 

Figure 23. Vector Autoregressive (VAR) test for the Futures Price and Spot Prices of corn



 
 

 

 

Figure 24. Vector Autoregressive (VAR) Test for the Futures Price and Spot Prices of Soybean 





 
 

 

Figure 25：Vector Error Correction (VECM) Test for the Spot Price and Futures Price of Soybean 





 
 

Figure 26. Vector Error Correction (VECM) Test for the Futures Price and Spot Price of Soybean 



 
 

Figure 27. Granger-Causality Test for the Futures Price and Spot Price of Corn 

 

Figure 28. Granger-Causality Test for the Futures Price and Spot Price of Soybean 

 

 


