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ABSTRACT 

 
Many studies exist on the relationship between capital markets, oil prices, and the gold price that provide 
many meaningful results. But the impact of oil and gold prices on the China market is rarely considered. 
We use variables such as the return of oil price, return of gold price, volatility index of Chicago Board 
Options Exchange, and exchange rate to explore their relationship with the Shanghai Securities Composite 
Index. Our results show the Shanghai Securities Composite Index is affected by these international factors. 
In addition, we calculated the threshold value for the threshold effect of oil price on the Shanghai Securities 
Composite Index but using the similar method, there is no threshold effect of gold price on the Shanghai 
Securities Composite Index. 
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INTRODUCTION 
 

number of scholars have used various techniques to explore the relationship between multivariate 
factors and stock returns, including the return of oil price, return of gold price, Volatility Index 
(VIX), and exchange rate (Sadorsky, 1999, Gokmenoglu and Fazlollahi, 2015, Jain and Biswal, 

2016, Singhal et al., 2019). This paper focuses on international factors that impact the Chinese stock market. 
The motivations and contributions of this paper are twofold: firstly, most of the extant literature on the 
Chinese stock market uses the Chinese oil market, the Chinese gold market, and the exchange rate market. 
However, Chinese oil and gold prices are not exactly equal to international oil and gold prices. One of the 
questions of this paper is whether international factors affect the Chinese stock market (Cong et al., 2008, 
Luo and Qin, 2017). Secondly, empirical research methods used on this topic use mostly linear models. 
Since oil prices experienced a panic increase due to the 2008 economic crisis during our study period, the 
linear model may be inaccurate. Therefore, in this paper, we try to use a nonlinear threshold model to test 
the relationship between these factors and SSEC (Gokmenoglu and Fazlollahi, 2015, Singhal et al., 2019). 
 
The main objective of this study is to investigate whether there exists a relationship between the gold price, 
oil price, VIX, and the exchange rate (CNY/USD), on the Shanghai Securities Composite Index (SSEC). 
Second, we investigate the length of time that the above factors will affect the returns of the SSEC and their 
significance. Finally, we examine the threshold effect of oil prices on SSEC. The impact between the stock 
market and the exchange rate market is not direct but through the linkage reaction of the oil market. 
Therefore, we expect the impact will change over time. According to a study of the Mexican market by 
Singhal et al (2019), the reaction times of oil, gold and the exchange rate to the stock market are variable. 
Moreover, by adjusting for these factors lagging 1, 2, and 3 periods respectively, they concluded that the 
price of oil negatively impacts the exchange rate, however, the price of gold has an insignificant impact on 
the exchange rate.  In this study, first, we find that the return of oil price has a weakening significant as 
time goes, possibly resulting from a momentum effect. Second, the return of gold price is significant with 
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SSEC in the current period and at two lags periods. We suspect this effect may be due to a reversal effect 
of overreaction. VIX is significant as usual, which is consistent with historical experience. The significance 
of the exchange rate to SSEC return is relatively weak. Finally, we find that there is a threshold effect of oil 
price returns on the return of SSEC.  Moreover, when we use data from the post-2008 economic crisis, we 
can illustrate that high oil prices do not produce a significant positive effect on the stock market. We find 
the oil price works positively for the stock market when it is between 50.06 and 83.06. The rest of the paper 
is organized as follows: Section 2 is the literature review; Section 3 presents the data and methodology and 
Section 4 is the empirical result. Section 5 provides some concluding comments. 
 
LITERATURE REVIEW 
 
Crude oil is an important resource for industry and provides the basis for whether industrial producers can 
provide consumers with stable products. Drastic changes in oil prices can expose producers and consumers 
to market risks. Past research has found that oil prices have a correlation with the stock market. Sadorsky 
(1999) analyzes movements in oil price and how they explain the relationship with movements in stock 
returns. Another, the oil market also provides the opportunity to hedge, as well as hedging opportunities for 
the stock market, Arouri et al. (2011), provide evidence that the Gulf Cooperation Council (GCC) provides 
the best hedging ratio with the oil market in these markets, ranging from a low of 0.0782 (Saudi Arabia) to 
0.4289 (Oman).  However, other studies have shown that different countries and types of markets react to 
oil price to different degrees, which can be broken down into aspects such as emerging markets versus 
developed markets. For example, Hammoudeh et al. (2011) examined the South Korea market, which was 
an emerging market at the time.  They find that the country's rapid industrialization led to an increase of 
more than 300% in energy consumption in its industrial sector. Their research points out that corporate 
profits will drop when oil prices experience an adverse shock and investors will sell their holdings. From 
this, we think that the China stock market, as an emerging market, will also be affected by the oil price. In 
addition, Degiannakis et al. (2018) found that correlation between the stock market and oil price is roughly 
the same in countries that are oil-importing or oil-exporting. But the correlation between the two markets 
is more likely to be affected by some unpredictable sudden changes in the demand side, such as the Asian 
crisis, the real estate boom, the global economic crisis, and the rapid growth of the Chinese economic 
market. 
 
In 2020, China's crude oil consumption reached 736 million tons, of which 542 million tons were imported 
accounting for 73.64% of the overall. This suggests that China's capital market will be shocked by changing 
international oil prices. However, China's domestic oil price is affected by the mark-up, which does not 
truly reflect its relationship with the capital market. Cong et al. (2008) conducted an evidence-based study 
of the Chinese market through a multivariate autoregressive approach (VAR model).  They found the 
shock of oil price is limited for the composite class, such as the Shanghai and Shenzhen stock.  However, 
the manufacturing index and some oil-related companies show a more significant statistical effect on 
changes in oil price. Some studies have different views. For instance, Luo and Qin (2017) use the VAR 
model to produce evidence that oil price shocks have a positive effect on the China stock market.  They 
argue that higher oil prices are a sign of increased aggregate demand and represent a boom. At the same 
time, they apply the oil volatility index (OVX) and find the OVX has a negative impact on the China stock 
market. From past research, we have found that oil prices have an impact on the stock market, but the 
positive or negative impact is not consistent. Results may be driven y the selection of the data period or the 
research method. 
 
In financial markets, many financial assets may have inconsistent positive and negative returns. As a result, 
some studies use asymmetric models for estimation. Escobari and Sharma (2020) use a variety of nonlinear 
models. They find that stock price shocks to crude oil is asymmetric. Because oil is a highly demanded 
energy commodity, when the economy is in a recession and encounters an increase in oil price, the financial 
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market reacts relatively quickly. Their research shows this reaction will be immediately reflected in 
consumers and the stock market. Other studies use threshold regression to identify mutation points. The 
threshold regression model (TR) describes a simple form of nonlinear regression with the special feature of 
using ordinary regression practices to identify mutation points for segmented regression (Hansen, 1999). In 
our study, we find a threshold effect of oil price changes on the return of the SSEC index, which is consistent 
with the model proposed by Barberis et al. (1998). 
 
We know that precious metals are another important investment instrument in financial markets because of 
their good returns and low volatility and correlation properties. Metals are unlike the stock market, which 
can diversify away from increasing market risks. Batten et al. (2010) document the sensitivity of precious 
metal volatility to macroeconomic factors. Overall results suggest that precious metals cannot be considered 
a a single asset class and, in particular, that the volatility of gold can be explained empirically by monetary 
variables. Traditionally, gold has been used as a hedge against inflation and will show its usefulness in times 
of economic crisis. Gold creates a hedge to diversify increasing risks in the market, thanks to the different 
volatility and the low return correlation with equities that it offers at the sector and market level. It is an 
ideal asset class for portfolio diversification (Arouri and Nguyen, 2010, Daskalaki and Skiadopoulos, 2011).  
Some studies argue that gold should predominate in the optimal portfolio (Arouri and Nguyen, 2010, 
Hammoudeh et al., 2011, Baur, 2012). Therefore, investors can adjust their investment strategies to the 
stock market according to changes in the gold price, thereby affecting stock market prices. Zhang et al. 
(2021) used the DCC-GARCH model to investigate whether there would be a transmission of gold to the 
stock market due to hedging. They found the optimal hedging ratio of spot gold to the stock market was at 
0.0952, but the spot gold to oil is the highest hedge ratio of 0.2271. They concluded that gold is a good 
hedge instrument against stock market risks. 
 
Gokmenoglu and Fazlollahi (2015) used the ARDL model for the gold price, oil price, gold price volatility 
(GVZ), and oil price volatility (OVX) on the S&P500 stock market price index (GSPC). They found that 
all variables have an impact on the stock price index, but the gold price has more impact on the stock market.  
Jain and Biswal (2016) used the DCC-GARCH model to study the relationship between oil price, gold price, 
exchange rates, and the Indian stock market over the same period. They argue that crude oil price is a key 
determinant of future economic growth and is of great significance. Their results show that gold price, 
exchange rates, and the stock market have a short-term negative correlation. This means that investors may 
transfer their assets from high-risk assets to low-risk or stable-risk assets when macroeconomic risks 
increase. Arouri et al. (2015) studied the relationship between gold and other precious metal markets and 
the China stock market and found the price of gold had a significant volatility crossover effect on the 
Chinese stock market in 2004-2011. Their research shows that including gold in China's stock investment 
portfolio can effectively improve risk-adjusted performance. 
 
Since oil and gold are settled in U.S. dollars, there may be a correlation between exchange rates and capital 
markets. Gavin (1989) argued that since monetary policy affects the foreign exchange market, the interest 
rate dominates the change with the exchange rate, which affects the price volatility of the stock market. In 
terms of spillover effects, Jebran and Iqbal (2016) indicated there are spillover effects in the stock market 
and the foreign exchange of some Asian countries. They found asymmetric volatility spillovers in the two 
markets, especially in China, where there is a two-way asymmetric volatility spillover between the foreign 
exchange market and the stock market. In other studies, they found that the oil price, gold price, and 
exchange rate are correlated. For example, Kumar et al. (2021) found that energy price has a significant 
impact on the Indian market. In theory, exchange rates, interest rates, and the securities market will have a 
certain degree of dependence on funds due to the relationship between the economic boom. Due to the 
Indian government's control measures on oil imports, the increase in oil price has a significant impact on 
the gas market. The impact of gold prices on the oil and gas markets is also significant. The exchange rate 
is not significant. Therefore, this article attempts to verify whether the same relationship exists on the 
Shanghai Securities Composite Index. 
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Most studies examine only the movements between oil price, gold price, and stock price indices of each 
country through models such as GARCH and ARDL (Gokmenoglu and Fazlollahi, 2015, Singhal et al., 
2019). But, Sarwar (2012) analyzes the impact of VIX on the BRIC countries’ stock markets. Because of 
the time difference, the opening time of the US stock market is displayed at different times in China, Indian 
and Russian markets and managers can adjust their investment strategies in time. Their research results 
show that VIX is not only a fear index for American investors, but also a fear index for investors in Brazil, 
China, and India. So, we consider the volatility index (VIX) in our paper. The VIX is the trading code of 
the Chicago Board Options Exchange market volatility index. It is commonly used to measure the implied 
volatility of S&P 500 index options. The VIX is a price-weighted index of a series of S&P 500 index options. 
It is often referred to as the " Panic Index" or "Panic Indicator". It is a measure to understand the market's 
expectations of future market volatility. We included VIX to test the impact of the three variables of oil 
price, gold price, and VIX on the securities market. 
 
DATA AND METHODOLOGY 
 
From past research, we understand that oil price, gold price, or VIX all have an impact on the securities 
market. However, the Chinese securities market has only gradually grown in the last thirty years.  Coupled 
with the particularity of Chinese economic regulation, this article discusses whether the phenomena that 
exist in various international markets will also appear in the Chinese market.  In this paper, we study the 
relationship between oil price returns, gold price returns, VIX, and the exchange rate to the return of 
Shanghai Securities Composite Index (SSEC). Data on the gold price, oil price, and VIX come from the 
FRED economic database. The SSEC and CNY/USD are provided by the Wind database. CNY/USD adopts 
the middle price. All data use daily observations. Our data period is from 1991/01/02 to 2020/12/30. We 
use the natural logarithm format for all variables. The returns of these variables are calculated using the 
following formula: 

 
𝑟𝑟𝑡𝑡 = 𝑙𝑙𝑙𝑙(𝑋𝑋𝑡𝑡)/𝑙𝑙𝑙𝑙(𝑋𝑋𝑡𝑡−1) 

 
X represents the variables used in this article. Cong et al. (2008) find the impact of international oil is 
significant in the China stock market. Among the various international oil price series, the best known are 
the prices of OPEC, Brent, and WTI. Most studies on oil price use WTI. In order to avoid differences caused 
by data, this article follows the use of 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 . Gold is an important investment commodity in the 
international financial market.  However, since China is a net importer of gold, its domestic market usually 
has a premium to the international gold price.  As a result, we use the closing price of the London bullion 
market at 15:00 in US dollars instead, and in this paper, we use 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500 instead. Chen and Yang (2019) 
find the VIX has a significant impact on most investments, and is very stable and sensitive, so we use the 
Chicago Board Options Exchange's VIX as our reference variable and replace it with 𝑉𝑉𝑂𝑂𝑉𝑉 in this paper.  
Oil and gold price are quoted in U.S. dollars in the international market, and the exchange rate also affects 
the flow of funds. This article takes the exchange rate into consideration and represents it as 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶. The 
Shanghai Stock Exchange (SSE) develops the Shanghai Stock Exchange Composite Index (SSEC) is one 
of the two major exchanges in China. It has the significance of a weather vane for the China stock market. 
So, we use SSEC as the object for the test. The methodology is divided into two parts: "impact on the Return 
of the SSEC with GARCH Model" and "impact on the Return of the SSEC with Threshold Model".  
 
Impact on the Return of the SSEC with GARCH Model First 
 
We estimate the relationship between the SSEC index and the gold price, the oil price, the VIX, and the 
exchange rate. For this, we use three different time conditions for the model to be inferred. We observe the 
results of the current period, lagged one period and lagged two periods, Equation 1 and 2 show the formulas:   
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𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 + 𝛽𝛽3𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 + 𝛽𝛽4𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 +  𝜀𝜀𝑡𝑡                  (1) 
 
𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 + 𝛽𝛽3𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−1 + 𝛽𝛽4𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 + 𝜀𝜀𝑡𝑡           (2)   
                                                                        
In these models, 𝑅𝑅_𝑈𝑈𝑈𝑈 is the daily SSEC index return. 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 state the daily return of the SSEC index at 
the end of day t. 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 represents the price return at the 15:00 in the London bullion market. 
𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 is the return representing the price of oil at the end of day t. The 𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 is the VIX at the end 
of day t. And 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 is the Dollar against the CNY (mid-price) at the end of day t. All variables in 
Equation 2 are the value lagged one period.  Singhal et al. (2019) argued that if the relationship between 
variables is established in a long-term observation process when using the long-term error estimation 
equation, the error correction term in the error correction model may appear. Therefore, in this paper, the 
factors and number of backward periods is incorporated into an equation for long-term observation.  Doing 
so facilitates observation of the variation of these factors in the subsequent study, and results from Equation 
(3) can be obtained. 
 
𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 + 𝛽𝛽3𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 + 𝛽𝛽4𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 + 𝛽𝛽5 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1  
                +𝛽𝛽6𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 + 𝛽𝛽7𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−1 + 𝛽𝛽8𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 + 𝛽𝛽9𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−2          
                +𝛽𝛽10𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−2 + 𝛽𝛽11𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−2 + 𝛽𝛽12𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−2 + 𝜀𝜀𝑡𝑡                           (3)   
                          
There is sometimes an asymmetric effect of unknown returns in finance markets. The symmetric GARCH 
model is often used to handle such situations. However, this method has a major flaw in that it cannot 
determine the time point or price of the asymmetry. The threshold regression (TR) model can solve this 
problem. Applications of TR include sample split models, multiple equilibrium models, and the very 
popular threshold autoregressive (TAR) and self-excited threshold autoregressive (SETAR) specifications 
(Hansen, 1999, 2011). It can describe a simple form of nonlinear regression featuring piecewise linear 
specifications and regime-switching that occurs when an observed variable crosses unknown thresholds. 
 
Impact on the Return of the SSEC with Threshold Model 
 
The threshold model proposed by Hansen (1999) is commonly used to calculate the threshold and P-values 
of the threshold autoregressive (TAR) model, and its basic structure is as shown in Equation 4: 

 
𝑦𝑦𝑖𝑖𝑡𝑡 = 𝜇𝜇𝑖𝑖𝑡𝑡 + 𝛽𝛽1𝑉𝑉𝑖𝑖𝑡𝑡 ∙ δ(𝑞𝑞𝑖𝑖𝑡𝑡 ≤ 𝛾𝛾) + 𝛽𝛽2𝑉𝑉𝑖𝑖𝑡𝑡 ∙ δ(𝑞𝑞𝑖𝑖𝑡𝑡 > 𝛾𝛾) + 𝜀𝜀𝑖𝑖𝑡𝑡                                     (4) 

 
In Equation 4, 𝑦𝑦𝑖𝑖𝑡𝑡 is the dependent variable, 𝑉𝑉𝑖𝑖𝑡𝑡 is the independent variable, 𝑞𝑞𝑖𝑖𝑡𝑡 is the threshold variable, 
𝛾𝛾  is the threshold value, subscript 𝑂𝑂  denotes individual, subscript 𝑡𝑡  denotes time, and δ(∙)  is the 
indicator function. In the Hansen model, the observed sample is divided into two stages, depending on the 
threshold variable, and the parameters 𝛽𝛽1 and 𝛽𝛽2 are allowed to vary between the two polities, here (𝛽𝛽 =
𝛽𝛽1,𝛽𝛽2), ensuring that: 

 
𝑦𝑦𝑖𝑖𝑡𝑡 = 𝜇𝜇𝑖𝑖𝑡𝑡 + 𝛽𝛽𝑉𝑉𝑖𝑖𝑡𝑡(𝛾𝛾) + 𝜀𝜀𝑖𝑖𝑡𝑡                                                              (5) 
 

Chen and Yang (2019) use the hypothesis that Hansen's (1999) model predicts portfolio returns with a 
threshold value of oil price.  They find a threshold effect of oil price on portfolio returns. Their research 
demonstrates that after reducing the relationship between the industry and oil through the portfolio, the 
characteristics of the portfolio will also be affected by changes in oil price. Since the SSEC index is 
compiled from a weighted composite stock price index that is calculated using all stocks listed on the SSEC, 
it is not difficult to introduce the threshold effect of oil price on corporate returns.  It is also applicable to 
the SSEC index, which is also verified by the empirical results later in this paper. In this study, we specified 
the threshold equation by Equation 6: 
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𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 = 𝛼𝛼1 + 𝛽𝛽2𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 + 𝜔𝜔1𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 ∙ δ(𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 ≤ 𝛾𝛾) + 𝜔𝜔2𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 ∙ δ(𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 > 𝛾𝛾) + 𝜀𝜀𝑡𝑡        (6) 
 
In this specification, the current oil price is the threshold considered and 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 is the price of WTI. 
𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 are present the price return of WTI. This equation divides the result of the equation into two regimes 
depending on whether the threshold 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 will be smaller than 𝛾𝛾. The coefficient 𝜔𝜔1 and 𝜔𝜔2 and 
the elements of 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 varies with time. Meanwhile, 𝜀𝜀𝑡𝑡 obeys an independent identical distribution.  We 
calculate the threshold effect of gold price on the SSEC index by Equation (6), an equation that is achieved 
by replacing oil price and oil return equally with gold price and gold return. However, in our study, we find 
that there is no threshold effect of gold price on the SSEC index, which is consistent with the actual situation. 
In the Chinese market, gold usually exists not as an investment instrument, but as a collection instrument, 
so there is no threshold effect of gold in the Chinese financial market. So, we do not present the results of 
the gold price.  To make it easier for readers to understand the variables used in this article, we summarized 
them in Table 1: 
   
Table 1: Definition of Variables 
 

Variable Definition 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 The oil price of West Texas Intermediate 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 The oil price return of West Texas Intermediate 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟 The oil price return of West Texas Intermediate is used in the threshold model 

𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟 London Bullion Market Gold Price at 15:00 hours 

𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶 the Dollar against the currency of China (mid-price) 

𝑉𝑉𝑂𝑂𝑉𝑉 Volatility Index 

SSEC China Shanghai Securities Composite Index 
This table summarizes all variables which we have used in the model, and we explain them. 
 
This study firstly explores the impact of gold price, oil price, VIX and CNY/USD exchange rate on SSEC. 
Second, we discuss the threshold effect of oil price on SSEC. 
 
EMPIRICAL RESULTS 
 
In this section, we discuss the impact of the gold price, oil price, VIX, and the exchange rate between CNY 
and USD on the Shanghai Securities Composite Index (SSEC). Degiannakis et al. (2018) argue the 
fluctuation of oil price has a salutary impact on the stock market and the oil market provides hedging 
opportunities for the stock market. Therefore, the two markets are connected. In addition, Jawadi et al. 
(2016) demonstrated the price of crude oil shows a collinearity relationship with the return in the exchange 
rate market.  This result implies that we can use the exchange rate as an indicator of monitor the stock 
market. Chen and Yang (2019) found that VIX returns are similarly significant for the stock market, with a 
negative correlation in most portfolios. Singhal et al. (2019) found the price of gold is likewise highly 
correlated with stock prices in an empirical demonstration of the Mexican stock market using the ARDL 
model. Results show the lag lengths of oil, gold, and exchange rates are different when the system is subject 
to shocks. Hong and Stein (1999) argue that investors in the market are divided into two categories, news 
watchers and momentum traders. News watchers have behavioral biases of news, resulting in the prices of 
the assets traded not reaching the equilibrium price instantaneously. When news watchers start trading and 
the price gradually rises, momentum traders start to enter the market. Since these investors do not enter the 
market at the same time, early momentum traders have a lower price than the long-term equilibrium price, 
so they can profit. When they push the price further up, and another group of momentum traders enter, the 
prices is driven higher implying stronger momentum.  At that time, the trade prices are higher than the 
long-term equilibrium price, thus allowing an overreaction to form.  
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In this paper, investors have different reaction times to the SSEC when they get news about gold and oil 
prices.  Table 2 shows the momentum of these assets is different, as we can see from the table, oil returns 
create a momentum effect that gradually decreases against the return of SSEC as the lag periods changes. 
The return of gold price to return of SSEC shows significance in the current period.  The coefficient 
reverses and is not significant in the lag one period, but in the lag two periods, gold returns are coefficients 
reversed again and significant.  This pattern is consistent with the reversal effect due to overreaction 
proposed by Chopra et al. (1992). We first consider the relationship between 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟, 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟, 
𝑉𝑉𝑂𝑂𝑉𝑉, and 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶 with SSEC return in the current period. We use Equation (1) for testing. From Table 2, 
we find that 𝑈𝑈𝑈𝑈_𝑅𝑅𝑅𝑅𝑅𝑅  is statistically significant at the 5% significance level and other variables are 
statistically significant at the 1% significance level. Among the three variables of  𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 , 
𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟, and 𝑉𝑉𝑂𝑂𝑉𝑉, only the 𝑉𝑉𝑂𝑂𝑉𝑉 is significantly negative, which is consistent with the results of past 
research. Take 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 as an example in Table 2. When 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 increases by 1%, SSEC return 
will increase by 0.0203% and other conditions remain unchanged. 

 
Table 2: The Results for all Variables in the Current Period 
 

Variable Coefficient Prob. 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 0.0203 0.0003*** 

𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 0.0576 0.0000*** 

𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 -0.0001 0.0002*** 

𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 0.0004 0.0263** 
Table 2 shows the relationship of 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟, 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟, 𝑉𝑉𝑂𝑂𝑉𝑉, and 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶. We use equation (1) for testing. Table 2 presents the P-value of 
𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 , 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 , and 𝑉𝑉𝑂𝑂𝑉𝑉  are 0.0003, 0.0000, and 0.0002 respectively. These factors are statistically significant at the 1% level. 
𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶 is 0.0263, it is statistically significant at the 5% significance level. Equation (1) as: 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 +
𝛽𝛽3𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 + 𝛽𝛽4𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 + 𝜀𝜀𝑡𝑡 . 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡  represent the daily return of the Shanghai Securities Composite Index (SSEC) in the current period. 
𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 denotes the gold price return at 15:00 in London bullion market. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡  is the return of WTI price at the end of day t. The 
𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 is the VIX at the end of day t. 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 is the Dollar against the CNY (mid-price) at the end of day t.  

 
Next, we test the relationship between  𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟, 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟, 𝑉𝑉𝑂𝑂𝑉𝑉, and 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶 with SSEC return 
in the lag one period. We use Equation (2) for testing. In this test, only 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 and 𝑉𝑉𝑂𝑂𝑉𝑉 have a 1% 
significant impact on SSEC return, 𝑈𝑈𝑈𝑈_𝑅𝑅𝑅𝑅𝑅𝑅 shows a 5% significance level. The 𝑉𝑉𝑂𝑂𝑉𝑉 is still significantly 
negative at a 1% significance level. The results are shown in Table 3. 
 
Table 3: The Results for all Variables in the Lag One Period 
 

Variable Coefficient Prob. 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1 0.0184 0.0013*** 

𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 -0.0226 0.1900 

𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−1 -0.0001 0.0006*** 

𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 0.0004 0.0446** 
Table 3 shows the relationship of 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟, 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500, 𝑉𝑉𝑂𝑂𝑉𝑉, and 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶. We use equation (2) for testing. Table 3 presents the P-value of 
 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 and 𝑉𝑉𝑂𝑂𝑉𝑉 are 0.0013, 0.0006 respectively, 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500 is 0.0446. From the results of the table, we can see only 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 and 𝑉𝑉𝑂𝑂𝑉𝑉 
have a 1% significant impact on SSEC return, 𝑈𝑈𝑈𝑈_𝑅𝑅𝑅𝑅𝑅𝑅 shows a 5% significance level impact on the return of SSEC. Equation (2) as:𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 =
𝛽𝛽0 + 𝛽𝛽1𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 + 𝛽𝛽3𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−1 + 𝛽𝛽4𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 + 𝜀𝜀𝑡𝑡. 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 state the daily return of the Shanghai Securities Composite 
Index (SSEC) at the current period. 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 denotes the gold price return of London bullion market at lag one period. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1 is 
the return of WTI price at lag one period. The 𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−1 is the VIX at lag one period. 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 is the Dollar against the CNY (mid-price) at lag 
one period. 
 
We then aggregated all the factors and added the lag two periods. This method is based on Singhal et al. 
(2019). We use Equation (3) for testing. We find that no matter which backward period is considered, 𝑉𝑉𝑂𝑂𝑉𝑉 
will always show statistically significance at the 1% level. We find that due to momentum, 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 
shows a gradually weakening momentum from 1% significance in the current period to non-significance in 
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the lag two periods. This finding is consistent with historical experience. Chopra et al. (1992) argue that in 
the reversal effect, losers have strong momentum to becoming better in the subsequent time period, while 
winners also tend to decline and fall in the subsequent time. We also find that 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟 exhibit a 
reversal effect due to the overreaction, which 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟  exhibiting a 1% significance only in the 
current period and lag two periods, and the coefficient with opposite coefficients in lag one period. The 
𝑉𝑉𝑂𝑂𝑉𝑉  also has a reversal phenomenon. However, in the case of Equation (3), the exchange rate is not 
significant.  Table 4 shows the results. 
 
Table 4: Summary Test Results for all Variables and Lagging Periods 
 

Variable Coefficient Prob. 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 0.0194 0.0010*** 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1 0.0126 0.0433** 

𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−2 0.0080 0.2268 

𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 0.0493 0.0004*** 

𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 -0.0212 0.2097 

𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−2 0.0476 0.0057*** 

𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡 -0.0004 0.0000*** 

𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−1 -0.0005 0.0000*** 

𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−2 0.0009 0.0000*** 

𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 -0.0157 0.2793 

𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 0.0251 0.2448 

𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−2 -0.0091 0.6167 
Table 4 shows the summary test results for the variable definitions are consistent with Table 2 and Table 3 and added the lag two periods. Results 
show that no matter which backward period if considered 𝑉𝑉𝑂𝑂𝑉𝑉 show a 1% significance level. Due to momentum, 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟 show a gradual 
weakening momentum from a 1% significance in the current period to the return of SSEC and show non-significance in the lag two periods. The 
𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟 exhibits 1% significance only in the current period and lag two period, and opposite coefficients in lag one period. The 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶  
is not significant in all periods. Equation(3) as: 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡 + 𝛽𝛽2𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡 + 𝛽𝛽3𝑣𝑣𝑂𝑂𝑉𝑉𝑡𝑡 + 𝛽𝛽4𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 + 𝛽𝛽5𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−1 +
𝛽𝛽6𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−1 + 𝛽𝛽7𝑣𝑣𝑂𝑂𝑉𝑉𝑡𝑡−1 + 𝛽𝛽8𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 + 𝛽𝛽9𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−2 + 𝛽𝛽10𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−2 + 𝛽𝛽11𝑣𝑣𝑂𝑂𝑉𝑉𝑡𝑡−2 + 𝛽𝛽12𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−2 + 𝜀𝜀𝑡𝑡 . 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡  state the 
daily return of the Shanghai Securities Composite Index (SSEC) at the current period. 𝐺𝐺𝐺𝐺𝑙𝑙𝐺𝐺_1500_𝑟𝑟𝑡𝑡−2 denotes the gold price return of London 
bullion market at lag two period. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊_𝑟𝑟𝑡𝑡−2 is the return of WTI price at lag two period. The 𝑉𝑉𝑂𝑂𝑉𝑉𝑡𝑡−2 is the VIX at lag two period. 𝑈𝑈𝑈𝑈_𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−2 
is the Dollar against the CNY (mid-price) at lag two period. 

 
We want to understand the impact of oil prices on the stock price index. Are high oil prices really bad for 
the stock market? Chen and Yang (2019) pointed out that "reasonable" high oil prices are not bad for the 
stock market. Does this condition also exist in China's stock market? We use the threshold model for this 
experiment, as in Equation (6). In order to distinguish it from the GARCH model in the previous section, 
we have made some adjustments to the variables. In Equation (6), 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is the price of WTI. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟  
are present the price return of WTI. The result of threshold effect has presented in Table 5 and 6. Table 5 
reports the estimation results of the threshold effect. In our result, we find two threshold values respectively 
30.25 and 77.18. Using the threshold regression model shows that the return on the SSEC is non-significant 
at an oil price below 30.25, but the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 between 30.25 and 77.18, and the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 above 77.18 all 
have 1% significance on SSEC returns. When the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is between 30.25 and 77.18, the SSEC return 
will increase by about 0.04 percentage points on average for 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟  increase of 1 percentage point. 
Similarly, when the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is above 77.18, for a 1% increase in 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟, the return on the SSEC will 
increase by about 0.15 %. 
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Table 5: The Threshold Effect of Oil Price 
 

Dependent Variable Coefficient Prob. 

threshold value 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 <30.25  

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡  -0.0139 0.3110 

threshold value 30.25≤ 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 <77.18  

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡  0.0412 0.0002*** 

threshold value 77.18≤ 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡  

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡  0.1524 0.0000*** 
This table reports the results of the threshold model. Results show the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 threshold is 30.25 and 77.18. The 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 between 30.25 and 
77.18, and the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 above 77.18 all have 1% significance on SSEC returns. In terms of the correlation coefficient, when the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is 
between 30.25 and 77.18, the SSEC return increases by about 0.04 % on average for 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟 increase of 1 %. Similarly, when the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is 
above 77.18, for a 1 % increase in 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟, the return on the SSEC increases by about 0.15 percentage points on average. Equation (6) as : 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 =
𝛼𝛼1 + 𝛽𝛽2𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 + 𝜔𝜔1𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 ∙ 𝛿𝛿(𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 ≤ 𝛾𝛾) + 𝜔𝜔2𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 ∙ 𝛿𝛿(𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 > 𝛾𝛾) + 𝜀𝜀𝑡𝑡. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 are present the price return of WTI at t. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 is 
the price of WTI at the end of t. 
 
We find that when the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is above 77.18 the coefficient is higher than the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is between 
30.25 and 77.18. Although high oil prices do not necessarily have an adverse effect on the economy (Chen 
and Yang, 2019).  Our results show that higher oil prices are better for SSEC returns. The result is 
inconsistent with historical experience.  We analyze the changes in oil prices from 2006 to 2009 and found 
that oil prices fluctuated sharply because of the financial crisis. In 2008, the oil price increased by 36.04% 
compared with 2007 and increased by 44.18% compared with 2006. In 2009, the oil price dropped by 51.21% 
compared with that in 2008. The economy was still at a low point in 2009, but the oil price dropped 
significantly. The economic downturn in 2008-2009 was not caused by the oil price. We reasoned that this 
may be the reason why our results had a significant positive effect on the return of SSEC at high oil prices. 
To prove this inference, we use the sub-period of 2009/01/02 to 2020 /12/30. The results are presented in 
Table 6. Table 6 shows when the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is between 50.06 and 83.06 there is 1% significance, and when 
the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is above 83.06 there is 5% significance. When the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is between 50.06 and 83.06, 
the return of SSEC increases by about 0.14 % on average for a 1% increase in the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟. Although when 
𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is higher than 83.06 there still exists a smaller significant positive impact at 0.0477%.  
 
Table 6: The Threshold Effect of Oil Price From 2009 to 2020 
 

Dependent Variable Coefficient Prob. 
threshold value 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡<50.06  

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡  0.0172 0.1125 
threshold value 50.06≤ 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡<83.06  

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡  0.1350 0.0000*** 
threshold value 83.06≤ 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡  

𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡  0.0477 0.0403** 
This table reports the estimation results of the threshold model for 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 on the SSEC from 2009 to 2020. Results show 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 has the best 
effect on the stock market returns are when prices are between 50.06 and 83.06. When the 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 is above 83.06, the coefficient of 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊 
on stock market returns decreases, indicating that high oil prices do not have an incentive effect on stock market returns. Equation (6) as : 𝑅𝑅_𝑈𝑈𝑈𝑈𝑡𝑡 =
𝛼𝛼1 + 𝛽𝛽2𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 + 𝜔𝜔1𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 ∙ 𝛿𝛿(𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 ≤ 𝛾𝛾) + 𝜔𝜔2𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 ∙ 𝛿𝛿(𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 > 𝛾𝛾) + 𝜀𝜀𝑡𝑡. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑟𝑟𝑡𝑡 are present the price return of WTI at t. 𝑂𝑂𝑂𝑂𝑙𝑙_𝑊𝑊𝑊𝑊𝑊𝑊𝑡𝑡 is 
the price of WTI at the end of t. 
 
CONCLUSION 
 
Stock markets of many countries are sensitive to oil prices, gold prices or the VIX. China is currently the 
second largest economy with little evidence on this relationship.  This article tests whether these factors 
have the same effect on China. We use daily data from 1990/01/02 to 2020/12/30 for all variables. This 
paper analyzes the correlation between the oil price return, the gold price return, the exchange rate, the 
volatility index, and the return of the Shanghai Securities Composite Index. The uniqueness of this paper is 
to observe the relationship between these international factors with Shanghai Securities Composite Index. 
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We adjust the lag periods and use a threshold model to test the relationship of oil price and stock market 
returns.  
 
We find high oil prices are advantage for the economy. Empirical results show the effect of exchange rate 
on the stock market is reflected in the lag two periods.  This contrasts the case of no effect as found by 
Kumar et al. (2021) for the Indian market. The VIX is always significant, indicating that the VIX is also 
valid and significant in China. By adjusting for different lagged periods, we obtain the return of oil price, 
return of the gold price, VIX, and exchange rate are highly significant in the current period. But when 
lagged one period, only return of oil price, VIX, and exchange rate are statistically significant. We find that 
the impact of oil returns on SSEC gradually diminishes until it shows no significance at lag two periods. 
This is due to the inconsistent speed with which market investors react to news in the market, and the 
information is gradually reflected in the price. Thus, the price moves in the initial direction in the short run, 
implying a momentum effect. This is consistent with the findings presented by Hong and Stein (1999). 
Conversely, the reversal of the coefficients in the lag one period for the SSEC and is not significant. But in 
the case of lag two periods, the gold return is significant again, which is consistent with the reversal effect 
due to overreaction proposed by Chopra et al. (1992). Finally, we use a threshold regression to test the 
threshold effect of oil price.  We find a threshold effect of oil price on the return of the SSEC, which is 
consistent with the model proposed by Barberis et al. (1998). But our result found the gold price has no 
threshold effect on the return of SSEC. In addition, the threshold of oil price exhibits several characteristics. 
For example, when the oil price is below the first statistically significant threshold, there is a negative 
relationship between oil price and SSEC return, but the result is insignificant. There is a positive relationship 
between oil price and SSEC return when the oil price is between the first and second thresholds. Next, when 
the oil price is above the second threshold value, the oil price is also positively correlated with SSEC return. 
We deduce that this situation was affected by the financial crisis.  Further research might explore other 
financial crises in China and elsewhere to gain additional insights. 
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