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The purpose of this paper is to examine the relationship between investments in the Chinese 

stock market and shocks to the macroeconomic climate in the U.S. and in the EU. Four 

different indices are used in determining the investment response to shocks in the two 

different geographical regions of interest – The Shanghai Composite Index, CSI 300 

Information Technology Index, CSI 300 Materials Index, and CSI 300 Industrials Index – 

with the first being a broader index and the three latter being a sector-specific index. Each 

index is investigated in relation to imports, central bank short-term interest rate, industrial 

production, and inflation, for both the U.S. and EU using vector autoregressive (VAR) 

methods such as causality, variance decomposition, and impulse response functions. The 

results suggest that out of the four variables, import and inflation are the most significant 

variables in terms of their transmissive effects on the Chinese stock markets. The effect of 

the central bank rates and industrial production are significantly smaller and cannot be 

claimed to explain Chinese stock variations, at least in the context of this model and data 

set.  This paper provides insights for investors looking to invest in the Chinese stock market 

and for policymakers operating within a Chinese context. 
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1. INTRODUCTION 

 

In the last couple of decades, globalization has brought the economies of the world closer 

together. The interdependence between countries, companies, and consumers has given rise to 

increasingly complex international value chains and trade relationships (Collier, 2017). In 

1970, a mere 26,7 % of world GDP was generated through cross-border trade. In 2016 that 

figure had reached 56,2 % (World Bank, 2017).                                          

 

In the area of international finance, globalization has facilitated a closer integration between 

national financial markets. A development that has both created risks and rewards. Investors 

have seen their opportunities expand by the opening of markets for foreign investment. At the 

same time, closer financial integration also raises risks of financial contagion effects where a 

crisis in one financial market might spread rapidly to others. This fear was underscored by the 

eruption of the Great Recession in 2008 that spread from one market to the next, leaving 

virtually no economy unaffected (Yongding, 2010).  

 

The crisis intensified academic debate on how deep economic integration between countries 

truly go and what can be done to reap the benefits without being subject to its woes. The 

degree of economic integration between the world’s largest economies is critical in assessing 

the potential for contagion effects in the world’s financial markets. Grasping the reaction to 

macroeconomic shocks is necessary to understand the link between financial market volatility 

and events unfolding in the real economy. Together China, the United States, and the 

European Union account for over 49 % of the world’s total GDP, making the issue of their 

interdependence key in determining the likely consequences of an economic shock across 

world markets (Yongding, 2010).  

 

China was late in developing a functioning financial market which has made the country 

somewhat of a special case in the finance literature. Now, however, the country is home to the 

world’s second-biggest stock exchange in terms of market capitalization and the interest in 

understanding China’s role in the financial markets is growing. In the crisis of 2008, China 

took a hit as its growth figure fell from 13 % in the last quarter of 2007 to 6,8 % in the same 

period in 2008. In the same year, the government launched a 4 trillion-yuan stimulus package 

and the central bank cut interest rates to keep the world recession at bay. This led to a swift 
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recovery in the following year. The sizeable shock but also the swift recovery raised the issue 

of how sensitive China truly is to shocks and financial turbulence originating in the U.S. or 

elsewhere (Yongding, 2010).  

 

The economic and financial ties between China and the U.S. have grown stronger in recent 

years, but, despite this, there is still limited research into the economic linkages between the 

two countries in international finance. Most of the available research is primarily focused on 

national financial markets and on China alone. For instance, Jin (2003) focuses on the 

linkages between trade and the Chinese currency while Xu (2000) and Zhang (2001) 

investigates the exchange rate regime and policy-making surrounding the Yuan.  

 

Others, such as Lu and Zhang (2003) focus on the relationship between China’s inflation and 

the Yuan. Hurley (2009) investigates the macroeconomic linkages between the two countries 

but do not touch the area of how the macroeconomic climate affects investments in the stock 

market. Wang (2014) and Valukonis (2013) both investigate fluctuations in the investments in 

Chinese companies on the stock market, but the analysis is limited to using the Chinese 

macroeconomic climate as the determinant for explaining the investment patterns. Goh, Jiang, 

Tu, and Wang (2012) constitute one of few studies that combine U.S. macroeconomic 

variable and the subsequent reaction to shocks on the Chinese stock market. While the U.S. is 

the biggest importer of Chinese goods, EU is Chinas biggest trading partner overall (China 

Statistical Yearbook, 2017). Despite this, research investigating linkages between EU and 

China within finance is even more limited than for the U.S.  

 

The goal of this paper is to investigate the relationship between investments in the Chinese 

stock market and shocks to the macroeconomic climate in the U.S. and in the EU. Four 

different indices will be used in determining the investment response to shocks in the two 

different geographical regions of interest – The Shanghai Composite Index, CSI 300 

Information Technology Index, CSI 300 Materials Index, and CSI 300 Industrials Index – 

with the first being a broader index and the three latter being a sector-specific index. Each 

index will be investigated in relation to imports, central bank short-term interest rates, 

industrial production and inflation, for both the U.S. and EU using vector autoregressive 

(VAR) methods such as causality, variance decomposition, and impulse response functions. 

Of special interest is the response of each index to shocks in the macroeconomic variables for 

both regions. This paper provides insights important for investors looking to invest in the 
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Chinese stock market and for policymakers in determining which trading partner exert the 

biggest risk factor in case of a macroeconomic shock.  

 

The paper consists of five sections. Section one provides a brief background on the topic at 

hand as well as an insight into the purpose of this paper. Section two provides a literature 

review examining previous research in international finance and linkages between the U.S. 

and China as well as EU and China. This is followed by an empirical section where the 

methods and results of the linkages between the variables in the models are presented. Section 

four provides a deeper analysis of the findings in section three and discuss them in relation to 

previous research. Section five concludes the paper and discusses potential topics of further 

research within the scope of this paper.    

 

2. LITERATURE REVIEW  

 

2.1 THE ARBITRAGE PRICING THEORY 

The identification of the relationship between macroeconomic variables and stock returns has 

been attributed to Ross (1976) and his formulation of the Arbitrage Pricing Theory (APT). 

The APT suggests that the return of an asset can be predicted by the linear relationship 

between the assets expected return and fundamental macroeconomic variables that affect the 

risk-level of the asset. The theory assumes that markets have tendencies of inefficiency 

resulting in the mispricing of assets where some are undervalued, and others are overvalued 

(Ross, 1976).  

In due time, markets will correct the price of the asset, but the time-lag offers a window of 

opportunity for investors to take advantage of the differences between expected returns and 

the real returns through arbitrage. The theory is considered as an alternative to the simpler but 

less adjustable capital asset pricing model (CAPM) that considers the more general market-

risk to be the central factor in explaining stock returns (Ross, 1976). Ross’s (1976) original 

article was limited by the lack of empirical evidence suggesting which macroeconomic factors 

play a role in explaining returns (Narayan & Narayan, 2012). In Roll and Ross (1980) an 

attempt was made to correct for this shortcoming by conducting empirical tests to identify the 

relevant macroeconomic variables. The study proposed four macroeconomic variables which 
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all played a significant part in explaining asset returns, namely - inflation, industrial 

production, interest rates and risk premiums (Roll & Ross, 1980).  

With the growth of the APT literature the range of macroeconomic variables that potentially 

help explain returns have expanded considerably.  Factors such as dividends, exchange rates, 

trade, GDP, crude oil price, P/E-ratio, stock variance and book-to-market ratio constitutes just 

a few examples of factors that researchers have added to the original four proposed by Roll 

and Ross (1980). Early research into the link between returns and macroeconomic variables 

centered around the domestic linkages, where homegrown shocks in macroeconomic variables 

were assumed to have a deeper effect on a single country’s stock returns than shocks 

originating from abroad (Narayan & Narayan, 2012).  

Fama (1981) is one example of an influential article in this specific field of study that focused 

on explaining the negative correlation between inflation and stock returns in the U.S. that had 

puzzled researchers because investing in stocks had traditionally been viewed as a viable 

hedge against the woe of inflation (Fama, 1981).  Fama (1981) suggested that this could be 

explained by the fact that stock returns and their variation were caused by changes in 

macroeconomic variables. Stock markets functioned as a proxy for booms and busts in the 

real economy. As output grew, so did stock returns, while inflation tended to be negatively 

correlated to output booms and productivity gains (Fama, 1981).  

Chen, Roll and Ross (1986) expanded on the four original factors proposed by Roll and Ross 

(1980) by including growth in oil prices, per capita consumption and return on the NYSE 

index. However, the results didn’t show significance for the newly introduced variables whilst 

retaining the significance of Roll and Ross’s (1980) original variables. Especially industrial 

production showed a noticeable tendency to predict stock returns (Chen, Roll & Ross, 1986).  

Studies on the effect of domestic economic variables on asset returns remain the most 

common, in recent years there has been a rise in the number of studies conducted using 

macroeconomic variables of one country to predict asset returns in another country (Narayan, 

Narayan, 2012). Becker, Finnerty, and Kopecky (1995) broke new ground with a study that 

tracked the reaction of both U.S. and foreign bond futures prices to variation in U.S 

macroeconomic variables. Nikkinen and Sahlstrom (2004) used both domestic and U.S 

macroeconomic news to predict stock volatility in the Finnish and German stock market but 

found no significant effect from either domestic or U.S. news releases.  
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Nasseh and Strauss (2000) used variance decomposition and Johansen’s cointegration test to 

identify a long-run relationship between stock prices and macroeconomic activity in six 

European countries, Germany, Italy, France, Switzerland, Netherlands and the United 

Kingdom. The motivation to pick the six specific countries included in the study was founded 

on the conviction that the more integrated two economics are, the more integrated should the 

two capital markets be (Nasseh & Strauss 2000).  

This, in turn, leads to the conclusion that shocks in one country’s macroeconomic 

fundamentals should lead to subsequent shocks in the other country’s stock returns, as the 

results of the study also indicated. In this context, the degree to which foreign shocks in 

macroeconomic activity can predict domestic stock returns provides a measurement of the 

level of economic integration between two economies (Nasseh & Strauss, 2000).   

 

2.2 APT AND THE INTEGRATION OF FINANCIAL MARKETS 

The evolution of APT towards using foreign macroeconomic variables to explain domestic 

returns is closely linked to the development and furthered integration of global capital markets 

that was especially prevalent in the late 1980s and 1990s. Through trade, increased 

productivity and technological progress the economies of the world have become ever more 

integrated in the last couple of decades. The financial markets are no exception to this rule 

(Agènor, 2003). 

The development of new financial instruments, the IT-revolution, deregulation and the fall of 

communism have all contributed to financial integration between countries, markets and firms 

(Chevallier, Nguyen, Siverskog &Uddin, 2017). The growth of international financial markets 

has created far-reaching opportunities for investors in search of higher returns and viable 

assets to diversify their portfolios (Agènor, 2003).  

However, the financial integration also strengthens tendencies for stock markets to converge, 

potentially leading to increased difficulties to hedge to avoid risk. With non-convergent 

markets, institutional investors could hedge against losses in developed markets by investing 

in emerging markets and vice versa. With lower levels of financial integration emerging 

markets respond more to regional and local shocks rather than global, making diversification 

possible.  It is this tendency towards convergence that produces the necessary prerequisites 

for the APT to function beyond domestic markets and be applied in an international setting 

(Narayan & Narayan, 2012).  
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The effect of financial integration in developing countries is a growing field of study with 

diverging views on the pros and cons of increased financial integration. Edwards (2001) 

found that international financial integration increased growth in emerging economies but 

hampered growth in rich countries. Arteta, Eichengreen, and Wyplosz (2001) argue that 

Edwards findings are sensitive to small adjustment to the econometric model, leading to 

questions of the reliability of the results (Edison, Levine, Ricci & Sløk, 2002).  

In the neo-classical growth model, increased financial integration provides capital to poor 

countries lacking sufficient capital resources, thus generating positive productivity effects. 

The resulting increase in competition leads to higher growth and more efficient domestic 

financial systems (Edison et. al., 2002). Other scholars have emphasized the tendency of 

financial innovation and integration to increase inequality in emerging economies by 

providing financial services to affluent individuals that the poor cannot access as readily 

(Law, Tan & Azman-Saini, 2014).  

Boyd and Smith (1992) argue that financial integration risks hampering growth in developing 

economies with weak institutions and dysfunctional justice systems. The inherent weakness in 

the institutions can produce severe capital outflows from the dysfunctional countries to 

developed countries with stronger institutions as capital controls are loosened and financial 

integration progresses. This suggests that increased financial integration promotes growth in 

countries that are already rich and have strong institutions while weakening the capital-

allocation in developing countries (Boyd & Smith, 1992).  

Many transition economies in Eastern Europe, Latin American and East Asia have moved 

towards financial integration and liberalization by removing capital controls, allowing Foreign 

Direct Investment (FDI), adopting a more free-floating currency regime and deregulating the 

domestic financial markets. In the immediate aftermath of these policy changes, the countries 

saw a surge in inflows of private foreign capital. As the policy reforms progressed the inflows 

reached even higher levels in the 1990s (Agènor, 2003). 

However, the loosening of controls and increased openness faced a backlash in the late 1990s 

with several financial crises in Asia 1997, Russia 1998, Brazil 1999, Turkey in 2001 and 

Argentina in 2002. Some scholars saw the turbulence as evidence of how financial openness 

created the risk of speedy and harmful reversals of capital flows once uncertainty about the 

stability of economic fundamentals had taken root. Others found the cause in weak 

macroeconomic discipline rather than an abundance of financial integration (Agènor, 2003).  
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The debate among scholars is on-going and even though there’s a tendency to highlight the 

benefits of financial integration over the costs there’s still a deep divide between many 

economists on this topic. With the eruption of the financial crisis of 2008, the issue was 

brought to the center of debate since the crisis showed signs of the emergence of a domino-

effect, where convergence between financial markets would lead to volatility spreading from 

one country to the next, eventually engulfing the entire world’s financial system. Still, no 

strong consensus seems to have been reached on whether the world has had too much 

financial integration, too little or just enough (Agènor, 2003). 

 

2.3 THE EVOLUTION OF CHINA’S FINANCIAL MARKET 

China is a country of particular interest when studying the financial integration of transition 

economies. Under Mao, the country had only one bank that managed the entire financial 

system. No stock market existed, and the financial system was, just as the rest of the 

economy, fully under the state’s control. In its transformation from communism towards a 

“socialist-market economy: Chinese style”, as the new economic system has been dubbed in 

China, the Chinese government implemented several reforms and new regulations to improve 

the nation’s financial system (Carpenter & Whitelaw, 2017). 

In their efforts to develop a market economy the government emphasized a form of 

gradualism with distinct Chinese characteristics, called “crossing the river by touching the 

stones” where reforms were initiated in an experimental setting, limited in scope and depth. 

Policy changes deemed unsuccessful where scrapped while successful ones were allowed to 

spread to other areas of the economy (Brunnermeier, Sockin & Xiong, 2017). This approach 

differed significantly from many developing countries, particularly in Eastern Europe, that 

followed a “big bang” approach where rapid privatizations and dismantling of the former 

communist system was forced through with poor or mixed results (Feltenstein & Nsouli, 

2003).  

Even though China’s gradual reforms took a longer time to apply it is largely hailed as a 

successful case of market reform. It has also opened the door to a debate on whether 

gradualism is the preferred method over more sweeping changes proposed by supporters of 

the big bang approach. Arguments have been put forth suggesting that the success was not 

due to gradualism itself but rather due to China’s emphasis on strengthening competition 

rather than privatization as its Eastern European counterparts. Whatever the merits of this 
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argument, it remains largely accepted that China’s market reforms have been successful, if yet 

far from complete (Feltenstein & Nsouli, 2003).  

Under Deng Xiaoping, the number of Chinese state banks increased from one state bank to 

four commercial state banks. In 1985 new banking laws were enacted to strengthen 

competition between the commercial state banks. In 1990 the first stock exchanges opened in 

Shanghai and Shenzhen with the main purpose of facilitating the privatization of state-owned 

assets. This was followed up by the creation of three policy banks in 1994. In the same year, 

the government launched a new Central Bank law aimed at increasing the independence of the 

Central bank. The Chinese government also opened to foreign investors and loosened capital 

and currency controls to improve the investment climate. Despite these liberalizations, much 

of the stock market remained heavily restricted. The increased openness didn’t mean the 

Chinese government relinquished control altogether. The state remains the central economic 

authority and holds a de-facto veto in most major areas of the economy, including the 

financial sector. The government used a system of different categories of shares to control 

trading and ownership of stock listed companies (Feltenstein & Nsouli, 2003). 

State shares are held by a representative of the state and are non-tradable entities. Legal-

person shares are also non-tradable but are held by a legal person such as a private 

institutional investor or a state-owned enterprise (SOE). A-shares are tradable and held by 

domestic investors and private institutional investors. The government maintains a strict 

ownership policy to disavow company takeovers. One single investor cannot hold more than 

0,5% of the total number of A-shares (Feltenstein & Nsouli, 2003). 

 

B-shares can be held by domestic investors and foreign investors with no limit on ownership. 

Like A-shares it is traded on the Shanghai and Shenzhen stock exchanges but traded in 

Hongkong and U.S. dollars. H-shares are shares of companies based in Mainland China but 

traded on the Hongkong stock exchange with access for both domestic and foreign investors 

(Feltenstein & Nsouli, 2003).  

By using multiple categories and ownership restrictions the state managed to control, directly 

or indirectly, many of the publicly listed companies. In 2005 only one-third of equity shares 

were tradable, while the rest remained under state control or supervision. The government 

intervened frequently in the market by using circuit breakers to steer the value of different 

assets in the desired direction or halt when favored assets were plummeting. The stock market 

was plagued by numerous scandals at the time that revealed a casino-like enterprise with state 
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officials intervening on behalf of favored investors. The financial market was largely 

segmented from the global financial system and few things functioned in a way expected from 

experiences of stock market behavior in North America or Europe (Carpenter & Whitelaw, 

2017). 

Today, however, the situation is somewhat different. The government interventions have 

decreased significantly, and promises have been made to end the practice altogether. China’s 

stock market has grown more than five-fold to over 7 trillion U.S dollars in 2017, making it 

the second largest in the world, measured in market capitalization (Carpenter & Whitelaw, 

2017).  

The tradable fraction of the listed shares now constitutes 75 % of the total number of listed 

shares. Lastly, China has become the world’s largest investors with up to 5 trillion U.S. 

dollars of total fixed asset investments across the world, passing number two, the United 

States, (3,7 trillion dollars) and number three, Japan, (1 trillion dollars) combined (Carpenter 

& Whitelaw, 2017). These remarkable structural changes of China’s financial market 

highlight the growing interdependence between China’s financial sector and the financial 

markets of the rest of the world. Leading to the issue of China’s economic integration 

appearing on the radar of investors and policymakers alike. 

2.4 CHINA’S ECONOMIC INTEGRATION 

China’s integration into the world economy following the collapse of communism constitutes 

one of the major historical events of the late 20
th

 century and the early 21
th

 century. After 

initiations of market economic reforms in the 1970s, China stepped up the pace in the 1990s 

to integrate further into the world economy. The Chinese government embraced a 

development strategy centered on foreign trade and export-led growth following the example 

of Japan and South Korea. The Chinese trade efforts gathered considerable speed after China 

joined the World Trade Organization (WTO) in 2001. In 2000 Chinese exports were in the 

vicinity of 250 billion U.S. dollars. By 2008 that figure had increased to 1,3 trillion USD 

(Ferguson & Schularick, 2007).  

The economic interdependence between East Asian economies increased significantly during 

this period. By 1999, intra-regional trade even surpassed that of the European Union. The 

increase in bilateral-trade was paired with rising levels of capital flows between East Asian 

countries. Despite the lack of political integration, the economic integration with her closest 
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neighbors has been one of the key elements in China’s rise to becoming an economic 

powerhouse (Dent, 2017).  

The export-led growth strategy also spurred increased interdependence between China and the 

U.S. economy. The massive Chinese trade surpluses were used in part to purchase U.S. 

treasuries to keep the Yuan from appreciating and build up U.S. dollar reserves to hedge 

against financial risks (Ferguson & Schularick, 2007).  

This was the start of an intricate economic relationship that had major consequences for not 

just the two countries involved but the world economy as a whole (Ferguson & Schularick, 

2011).  

As the U.S. specializes in finance and business administration China specialized in 

manufacturing products that they exported in large quantities to the U.S. The trade surpluses 

raised in China was borrowed to the U.S. fuelling even more consumption of Chinese goods 

and depressing America's interest rates. Essentially the relationship was founded on China 

doing most of the lending, production and saving while the U.S consumed, borrowed and 

imported (Ferguson & Schularick, 2007).  

Together the two countries account for one-third of the world economy. Total merchandise 

trade has increased from 2 billion USD in 1979 to 579 billion in 2016. China is the U.S. 

second biggest merchandise trading partner, third largest export market and largest source of 

imports (Ferguson & Schularick, 2011). Despite the increased interdependence, there’s still 

uncertainties of the degree of economic integration between the two countries and how that 

interdependence relates to the stability of the financial markets.  

This has led to a growing body of literature that explores how economic shocks in one 

country would transmit to the other. The interests in the contagious effect of shocks have led 

to an increase in the number of studies using VAR or VECM models. Many of the studies are 

focused on the integration of financial markets and test whether returns in China can be 

explained by variations in macroeconomic variables in the U.S. Few studies have concluded 

that the two financial markets have reached complete integration, which financial theory 

defines as assets with the same risk having the same expected returns, regardless of market 

(Bekaert & Harvey, 1994).  

Narayan and Narayan (2012) investigated the effect of changes in the U.S. exchange rate and 

the short-term interest rate on stock market returns in seven Asian economies, including 
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China. Using daily data from 2000-2010 they found that the interest-rate had no statistically 

significant effect on stock market returns in China, however, China was the only country 

where U.S. currency appreciation didn’t have a negative effect on stock returns. The findings 

suggest that changes in U.S. monetary policy had little effect on Chinese stock returns 

(Narayan & Narayan, 2012).  

Nasser and Hajilee (2016) found that no long-run cointegrated relationship existed between 

the US and Chinese stock returns but that a relationship existed in the short-term. 

Huyghebaert and Wang (2009) used a multivariate VAR model, Granger causality, and 

impulse response analysis to conclude that U.S stock market returns have low predictive 

ability for Mainland China’s stock returns compared to stock returns in Singapore, Hongkong, 

and Japan during and after the Asian financial crisis in 1997-1998.  

Goh et. al. (2012) studied the returns for Chinese A-shares on the Shenzhen and Shanghai 

stock exchanges as well as industry-specific portfolios ranging from mining to information 

technology from July 1993 to December 2008. Using principal component analysis, with 14 

different U.S. macroeconomic variables, they found that only the inflation variable was 

significant at a 5 % level and could explain variations in Chinese stock returns on the 

aggregate market (Goh et. al, 2012). 

However, when limiting the dataset to only containing observations from the period after 

China joined the WTO, five variables were suddenly statistically significant. The findings 

followed a similar pattern for the thirteen industry portfolios with increasing predictability for 

U.S macro shocks after China joined the WTO. The results suggest that China’s increased 

financial and economic integration with the world economy following their inclusion into the 

WTO has led to increased transmissive effects between the two economies (Goh et. al, 2012). 

Hurley (2009) focus her study on the relationship between China’s large-scale purchases of 

U.S treasury bills and the U.S. long- and short-term interest rates. Due to the presence of 

cointegration, the study employs a VECM approach to the Granger causality tests, as well as 

Impulse Response Analysis, to conclude that the U.S. Dollar-Yuan exchange rate and the 

Chinese purchase of U.S. treasury bills can exert influence on the U.S. 10-year interest rate. 

The more treasury bills China purchases the lower is the U.S. 10-year interest rate according 

to the study (Hurley, 2009).  

Even though the literature on the transmissive effects from foreign macroeconomic variables 

to China’s stock markets is a growing field of study, much remains left to be investigated and 
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many of the studies show conflicting results. The question of the extent of financial 

integration between China and the rest of the world remains largely unanswered. The growing 

financial flows, investments and trade between China and the European Union have sparked 

increased interest in the effects that economic shocks in the EU have on Chinese stock 

returns. However, unlike the U.S. case, noticeably few studies have been conducted on the 

topic so far, despite the close interdependence between the EU and China.  

China’s investments in the EU has increased significantly since the Great Recession that took 

off in 2008. Since many European companies suffered severe losses during the crisis, many 

sold shares in their companies at a discount rate to Chinese investors. Back in 2008 Chinese 

FDI in the EU stood at 1 billion U.S. dollars, by 2014 it had reached 18 billion and it 

continues to grow (Hung, 2016). China has become EUs biggest supplier of goods while 

being its second largest export market. The European Union, on the other hand, has become 

China’s biggest trading partner overall (Levinger & Hansakul, 2016).  

Yang and Hamori (2013) have carried out one of the relatively few studies into the 

relationship between US, UK, EU and Japan stock return shocks and the transmissive effect 

on Brazil, Russia, India, and China. They applied a Copula-GARCH analysis from 25 July 

2002 to 13 February 2013. They discovered that developed economies, represented by the 

EU, US, UK, and Japan had considerable transmissive effects of their stock market shocks, 

leading to shocks spreading to the stock markets of the BRICs countries. However, the 

reverse relationship didn’t hold (Yang & Hamori, 2013).   

Shen, Li, Wang, and Su (2015) used stock market indices for the eurozone to predict returns 

on the Chinese stock market. To control for global shocks, they included additional 

macroeconomic variables for the trade balance, exchange rates, and the S&P 500 indices. 

During the period 2005-2013, the time varying parameter correlation coefficient employed in 

the study suggested that crisis contagion, where stock market downturns in one country affect 

the stock market of another, was present between the Eurozone and China. The study also 

used variance analysis and found that the global macroeconomic shocks also played a 

significant role in explaining Chinese stock returns, suggesting that China’s stock market is 

influenced by events unfolding on the global stock markets as well (Shen et. al., 2015).  

The lack of studies conducted on the relationship between shocks in the EU and subsequent 

spill-over effects in China highlights the need for additional studies on the topic. Despite the 

many studies on financial integration overall, there is no widely held notion of exactly how 
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much financial integration is desirable and to what extent the world financial markets have 

achieved integration.  

2.5 SELECTING MACROECONOMIC VARIABLES 

In this paper, four variables will be used to predict which effect macroeconomic shocks in the 

EU and the U.S. have on Chinese stock indices. This leads to the delicate issue of choosing 

the correct macroeconomic variables to use. On the one hand, it would be desirable to identify 

macroeconomic variables that act as a proxy for the general economic state to provide insights 

on whether shocks to the economy transmits to the stock markets of other economies. This 

type of proxy variable could produce information on the contagion effects of the booms and 

busts of one country’s business cycle to another. On the other hand, pinpointing specific 

variables that show an enhanced (or negligible) capability to explain stock market shocks can 

give detailed information to both policymakers and investors on which economic factors are 

particularly important to observe.  

It is in the light of this background that this paper tries to balance between these two 

sometimes overlapping and sometimes conflicting objectives. It is also because of this that 

this paper refrains from using variables such as GDP or aggregate demand that is deemed 

more general in nature. The four variables, imports, the central bank's short-term interest rate, 

inflation and industrial production, are therefore necessary to motivate from a theoretical 

perspective.  

The import variable that contains data on EU and U.S. respective imports from China is a 

suitable variable since it covers much of the economic activity between the countries 

involved. China has centered its development model around an export-driven growth strategy 

for decades (Guo & N’Diaye, 2009). Shocks in the imports from the country’s two biggest 

trading partners would be likely to constitute a major macroeconomic shock originating from 

abroad that could potentially transmit to China’s stock market. Within academia concern over 

the long-term sustainability of China’s export-driven growth is increasing, not in the least due 

to recent events highlighting the prospect of a US-China trade war. Forbes and Chinn (2003) 

found that trade flows are the most significant factor in explaining contagion effects from the 

stock market volatility in one economy to the next, making the import variable a suitable pick 

for this study.  

According to Goh et. al. (2012), the inflation variable was the only significant variable out of 

14 macroeconomic variables that could explain Chinese stock market returns, independent of 



15 
 

time. This result also follows in line with that of Roll and Ross (1980) who were among the 

first to try to identify which macroeconomic variables shared a relationship with stock market 

returns. In recent decades inflation rates in the developed economies have been considerably 

lower than during previous decades (Arias, Erceg & Trabandt, 2016). Including the inflation, 

variable is therefore motivated due to its relevance in past studies but also as an opportunity to 

study whether that relevance is diminishing. 

Industrial production was identified as a significant variable in explaining stock returns in 

Roll and Ross (1980). In Chen, Roll, and Ross (1986) this relationship proved to be even 

stronger. However, in recent decades the industrial productions share of GDP has declined 

considerably in the U.S, the EU and the world at large (World Bank, 2016). Shocks in the 

variable have proved to have an impact on stock returns in the past but including it in more 

recent data might provide insights to whether that relationship has altered and if the impact of 

the variable differs between economies.  

Monetary policy is believed to influence stock markets through the so-called “monetary 

transmission mechanism” where asset prices and fundamental macroeconomic conditions are 

affected by central bank policy. These effects are usually achieved either through the 

traditional interest rate channel or the credit channel (Mishkin, 1996). This paper uses the 

Federal Reserve’s federal funds rate and the European Central Bank short-term interest rate to 

assess the spill-over effects of the interest rate channel in the Chinese stock market. Kasi, 

Wagan, and Akbar (2012) found significant spill-over effects from shocks in the Federal 

Reserve rate for 14 OECD countries, suggesting that there is such a relationship under 

integrated financial markets. Including this variable for both the EU and the U.S. creates a 

chance to explore the effect of monetary policy on the Chinese stock market and determine 

the nature of financial market convergence between their respective economies.  

2.6 INDUSTRY-SPECIFIC EFFECTS 

According to financial theory whenever a group of securities is not perfectly correlated an 

investor can diversify by spreading the investments over multiple assets. Based on this theory 

much research has been performed on the study of the correlation between different assets or 

groups of assets, usually divided either by region, industry or size (Cao, Long, Yang, 2013). 

Studies based on co-movements of national stock prices has received plenty of attention in the 

literature while sector-based co-movements is a much less investigated area (Meric, Ratner & 

Meric, 2005).  
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King (1966) was one of the first to discover that industry factors play a part in explaining 

differences in stock returns. Livingston (1977) found that 26 % of the volatility of stock 

returns are a result of industry-specific factors. Cao, Long, Yang (2013) found that in the 

Shanghai stock market, sector indices tended to rise and fall simultaneously during drastic 

market shocks. However, this tendency between different sector indices to move together was 

significantly smaller during periods with a less volatile market.  

Three key industry indices will be included in this study to account for industry-specific 

responses to shocks in the macroeconomic variables of the EU and U.S. respectively. Further 

studies in this area would be useful to assess whether the response to shocks differs between 

China’s key industries. This is a little-studied area with Go et al. (2012) as one of few 

exceptions that tracked the impact of shocks in U.S. macroeconomic variables for 13 industry 

indices on the Shanghai stock exchange but without finding significant industry-specific 

effects. 

The CSI 300 Information Technology Index is included in this model since the information-

tech industry is one of the fastest growing industries in China, surpassing even key industries 

such as steel and oil in terms of sales growth. The industry has been rewarded the title of 

pillar industry by the government and is the biggest industry in terms of output (Greeven, 

2006). The sectors central role in China’s economic development makes it an especially 

interesting topic of study for investors and policymakers.  

The CSI 300 Industrials Index includes the return of the company stock of industrial firms 

ranging from aerospace and machinery to construction and transportation infrastructure. The 

industrial base was elementary in China’s ascent towards becoming one of the world biggest 

economies and the world’s leading exporter (Albala-Bertrand, 2010). The key role of China’s 

manufacturing industry motivates why this index is included in the study. However, the CSI 

300 Industrials covers only parts of the manufacturing base in China and excludes vital 

industries. Therefore, the CSI 300 Materials Index is included to account for China’s heavy 

industries in the chemicals, mining, forest, and paper sectors that also plays a vital role in the 

Chinese economy (Albala-Bertrand, 2010).  

3. METHODOLOGY AND RESULTS 

This paper analyzes the relationship between investments on the Chinese stock market and 

macroeconomic variables from the U.S. and EU respectively, for the period covering January 

2008 to December 2017, using monthly data. Vector autoregression (VAR) tools such as 
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causality, impulse response functions, and variance decomposition are employed to examine 

the inter-relationships among the variables.  

Four different indices – Shanghai Composite Index, CSI 300 Information Technology, CSI 

300 Material and CSI 300 Industrials - are used to observe the investments in the Chinese 

stock market. The former is a broad index containing 500 companies from various sectors and 

is used as a proxy for the overall investments on the Chinese market. The latter three contain 

300 companies each and reflect the investments in a specific sector. Information Technology 

contains companies operating in software & services, technology hardware & equipment, and 

semiconductors & semiconductor Equipment etc. Materials contains companies within 

chemical production, metals & mining, paper & forest products and construction materials 

etc. Lastly, Industrial Production contains companies operating within areas of aerospace & 

defense, building products, construction engineering, transportation infrastructure and 

machinery etc.   

The macroeconomic variables for the U.S. – imports, the federal funds rate, industrial 

production and the inflation rate – are obtained from Federal Reserve Bank of St. Louis. All 

the macroeconomic variables for EU – import, the short-term European central bank rate, 

industrial production and the inflation rate – are obtained from the OECD database, except for 

the European central bank rate which was collected from the European Central Bank’s 

Statistical Data Warehouse.  

3.1 MODEL SPECIFICATION AND SELECTION 

The inter-relationship between the indices and the macroeconomic variables have been 

evaluated in four different models for both the U.S. and EU, resulting in eight different 

models in total. The models have been ordered as follows:  

Models for the U.S.: 

- SHANG(US): SHCOMP, IMPORT (US), FED RATE, INDUSTRIAL PRODUCTION 

(US), INFLATION (US)  

- INFO(US): CSI INFORMATION TECH, IMPORT (US), FED RATE, INDUSTRIAL 

PRODUCTION (US), INFLATION (US)  

- MATERIAL(US): CSI MATERIAL, IMPORT (US), FED RATE, INDUSTRIAL 

PRODUCTION (US), INFLATION (US)    

- INDP(US): CSI INDUSTRIAL, IMPORT (US), FED RATE, INDUSTRIAL 

PRODUCTION (US), INFLATION (US) 



18 
 

Models for the EU:  

- SHANG(EU): SHCOMP, IMPORT (EU), ECB RATE, INDUSTRIAL PRODUCTION 

(EU), INFLATION (EU) 

- INFO(EU): CSI INFORMATION TECH, IMPORT (EU), ECB RATE, INDUSTRIAL 

PRODUCTION (EU), INFLATION (EU) 

- MATERIAL(EU): CSI MATERIAL, IMPORT (EU), ECB RATE, INDUSTRIAL 

PRODUCTION (EU), INFLATION (EU) 

- INDP(EU): CSI INDUSTRIAL, IMPORT (EU), ECB RATE, INDUSTRIAL 

PRODUCTION (EU), INFLATION (EU) 

 

Where SHCOMP is Shanghai Composite Index, CSI INFORMATION TECH is the CSI 300 

Information Technology Index, CSI MATERIAL is the CSI 300 Materials Index and CSI 

INDUSTRIAL is the CSI 300 Industrial Production Index.  

Before evaluating the relationships between the variables, the Augmented Dickey-Fuller and 

Phillips-Perron tests are performed to establish the potential presence of unit roots (tables 33 -

56, see Appendix). All-time series are found to be stationary in first differences at a 95 % 

confidence level. Even though the time series are nonstationary in levels, there may exist a 

linear combination that is stationary between them. If such a long-run stochastic trend is 

present the variables will have a close relationship and common characteristics will bring 

them back together in case of deviations from their set path, due to shocks. If cointegration 

exists then causality is running between the time series in at least one direction (Engle & 

Granger, 1987).  

Prior to testing for cointegration, the optimal lag length is determined by running the VAR 

models in levels, which, based on the Schwarz information criterion and Akaike information 

criterion, was determined at 2 lags for all models. Following the optimal lag length selection, 

the Johansen cointegration test is used to investigate the long-run relationship. The Johansen 

method, which is based on the maximum likelihood estimation of the VAR model, uses two 

likelihood ratio tests (maximum eigenvalue and trace tests) to establish the number of 

cointegration vectors (Johansen, 1991).  

The results are reported in tables 17 – 24 (see Appendix), and according to the trace test 

results, all models have at least one cointegration vector at 95 % confidence level, except for 

SHANG(US) and INDP(US) which have one cointegration vector at a 90 % confidence level. 
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The maximum eigenvalue test results suggest the presence of one cointegration vector at a 95 

% confidence level for all models except for SHANG(EU), MATERIALS(US) and 

INDP(US) which have one cointegration vector at 90 % confidence level. The combined test 

results point towards the existence of a long-run equilibrium relationship among the time 

series.  

With cointegration established, causality tests based on the vector error correction method 

(VEC) are performed. The method includes an error correction mechanism (ECM) term which 

considers the residuals from the cointegration regression. The ECM term in the model refers 

to the fact that the last period's deviation from a long-run equilibrium influences its short-run 

dynamics (Engle & Granger, 1987). The VEC Granger causality test is also performed to test 

for the presence of significant estimators in the off-diagonal VAR presentation. 

Following the causality testing, the impulse response functions and variance decomposition 

are employed to examine the dynamics of the variable relationships. The impulse response 

function analysis establishes the direction as well as the time path of the response of the 

endogenous variable to a shock on itself and the other endogenous variables (Enders, 2015).  

While the impulse responses are assigned to explain the direction, the variance decomposition 

is employed to establish the relative importance of a shock in each of the time series in 

explaining other data series within the models. The variance decomposition determines how 

much of the future uncertainty of dependent series is due to future shocks in the other time 

series in the system. Both the variance decomposition and the impulse response function have 

been ordered using the Cholesky distribution which, by restricting the causality in one 

direction, allows for experiments in which any variable is independently shocked (Enders, 

2015). The two methods are often sensitive to the ordering selected; the ordering used is 

guided by the causality findings presented below.          

3.2 SUMMARY OF RESULTS  

Tables 9 to 16 report the findings from the VEC model and tables 25 to 32 report the findings 

from the VEC Granger test (see Appendix). The ECM term is statistically significant for all 

stock indices for both the U.S. and EU, as well as showing oscillating convergence which 

indicates that they will adjust back towards the long-run equilibrium following a shock. 

However, this cannot be seen in the impulse response functions, but rather it appears that the 

responses following a shock are somewhat persistent. Something that could be due to the low 
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speed-of-adjustment terms for all the indices. The presence of both long-run and short-run 

causality in the stock indices is found only in SHANG(EU) and MATERIAL(EU).  

The speed-of-adjustment towards the long-run equilibrium (absolute value of the ECM term) 

indicates that the stock indices will adjust in a faster pace - following a shock in the U.S 

compared to the EU - for all indices except the CSI 300 Industrial Production Index which 

will adjust with 4 % per month for both. The biggest difference in the speed-of-adjustment is 

found in the two SHANG models, which adjust at 7 % per month for SHANG(US) and 2 % 

per month for SHANG(EU).  

The causality findings indicate no unidirectional causality running from any of the 

macroeconomic variables to the stock indices except for the MATERIAL(EU) where the 

European central bank rate is Granger causing the CSI 300 Materials Index.  

Graphs 1 to 8 (see Appendix) show the response of the indices to a one standard deviation 

shock in each of the five endogenous variables for horizons 1 through 36 months, using the 

Cholesky ordering discussed in the previous chapter. The ordering used in all models is 

guided by the causality findings for each model and is as follows:  

- SHANG(US): SHCOMP, industrial production, federal funds rate, import, and 

inflation.  

- SHANG(EU): SHCOMP, industrial production, European central bank rate, inflation, 

and import.  

- INFO(US): CSI 300 Information Technology Index, industrial production, federal 

funds rate, import, and inflation.  

- INFO(EU): CSI 300 Information Technology Index, industrial production, inflation, 

European central bank rate and import.  

- MATERIAL(US): CSI 300 Material Index, industrial production, federal funds rate, 

import and inflation.  

- MATERIAL(EU): European central bank rate, CSI 300 Materials Index, import, 

industrial production and inflation.  

- INDP(US): CSI 300 Industrial Production, industrial production, federal funds rate, 

import, and inflation.   

- INDP(EU): CSI 300 Industrial Production, European central bank rate, industrial 

production, inflation and import.  



21 
 

The impulse response findings show a positive response in all the indices in response to a 

positive one standard deviation shock in imports in the U.S., but a negative response to an 

equivalent shock in any of the other American macroeconomic variables. For shocks in the 

EU-variables, the responses are a bit more diverse. Both the CSI 300 Information Technology 

Index and the CSI 300 Industrial Production Index have positive responses regarding shocks 

in import, the European central bank rate, and industrial production, but, respond negatively 

to a shock in inflation. The SHCOMP and the CSI 300 Materials Index, on the other hand, 

have a positive response to a shock in import and industrial production, but, a negative 

response to a shock in the European central bank rate and inflation.  

The responses - of the indices in all US models to shocks in the macroeconomic variables – 

lie between positive 10 % to negative 20 %, with import causing the most positive response (~ 

10 %) and inflation causing the most negative response (~ -18 %) at the 36 months point. The 

responses, of the indices in all EU models to shocks in the macroeconomic variables, lie 

between positive 10 % to negative 10 %, with import causing the most positive response (~ 10 

%) and inflation causing the most negative response (~ -10 %) at the 36 months point.   

For the U.S variables, all indices (except for CSI 300 Industrial Production) responds, after 

the first six months, more negatively to a shock in the industrial production than to a shock in 

the federal funds rate.  The CSI 300 Industrial Production responds more negatively to a 

shock in the federal funds rate than to a shock in industrial production during the first year. 

Around the twelve months mark the responses to the two macroeconomic variables converges 

and become almost identical. For the EU macroeconomic variables, all the indices (except for 

CSI 300 Industrial Production) respond, after the first six months, more negatively to a shock 

in the industrial production than a shock in the ECB rate.  The CSI 300 Industrial Production 

Index responds more negatively to a shock in the federal funds rate than to a shock in the 

industrial production during the first year. Around the twelve months mark the responses to 

the two macroeconomic variables converge and become almost identical.  

A similar but mirrored trend is found in the responses of the indices to shocks in the EU 

variables. The response of all the indices (except for CSI 300 Industrial Production) is more 

positive to a shock in the industrial production than to a shock in the European central bank 

rate. The CSI 300 Industrial Production Index responses to shocks in the industrial production 

and the European central bank rate converge around the 20 months mark. The CSI 300 

Industrial Production Index has a positive response to a shock in the industrial production 

during the entire time horizon, while it has a positive response to a shock in the European 
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central bank rate during the first four months, a negative response from months five to ten and 

a more positive response than industrial production from month twelve to the convergence 

occurs at months 20.  

Tables 1 to 8 report the findings of the variance decomposition for the five endogenous 

variables for forecast horizons up to 36 months (see Appendix). For the U.S. models, the 

indices themselves stand for the biggest forecast variation, all having a share over 55 % at the 

36 months mark. The variance decomposition also indicates that inflation is explaining the 

second largest share of the variation in all indices apart from in the CSI 300 Materials, where 

the import explains a larger share. The federal funds rate has the lowest share in explaining 

the relative variation in all the indices, not passing over 2 % for any stock index. Also, the 

share of the federal funds rate increases through month one to six, but then it starts to decrease 

after month six to the end of the forecast horizon, except for the INDP(US) model where it 

starts to decline at month twelve.       

Looking at the share of each of the variables in explaining the relative variation of the four 

stock indices regarding the EU macroeconomic variables, the indices themselves stand for the 

biggest forecast variation, all having a share over 75 % at the 36 months mark. The variance 

decomposition also indicates that import is explaining the second largest share of the variation 

in all indices apart from in the SHCOMP where inflation explains a larger share. The 

European central bank rate has the lowest share in explaining the relative variation in all the 

indices, not passing over 3 % for any stock index.  

The indices in the EU models explain their own variation to a larger extent than for the 

indices in U.S. models, apart from the INPD models. The findings also suggest that import is 

more important for the U.S models than for the EU models, except for the INPD models. 

Also, inflation is explaining a large share of the relative variation in the U.S. models 

compared to the EU models.  

3.3 LIMITATIONS    

The data used in this paper covers the period of the Great Recession (2008-2012) and 

therefore it is plausible that the unnaturally large movements captured in the data during this 

period exercise influence over the results from the VAR analysis. The direction of the 

responses in the impulse response analysis is probably the most sensitive to abnormal 

movements in the data. While the 2008 financial crisis is heavily reflected in all the 

macroeconomic variables for both the U.S. and EU, the 2011 Euro crisis is not nearly as 
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pronounced in any of the time series. Furthermore, all macroeconomic time series show 

similar patterns except for the interest rates which is slightly increasing for the U.S. and 

slightly decreasing for EU during the whole period. This would naturally influence the 

direction of a response following a shock. However, the variance decomposition clearly 

shows that the interest rates exert a limited influence in explaining the stock indices for all 

models, thus, reducing the impact of abnormal data movements within the interest rate time 

series.  

Further limitations lies in the frequency of the data. Most macroeconomic data are collected 

annually, quarterly or, in more rare cases, monthly. Daily or weekly data is more difficult to 

obtain and that should be factored into the analysis of the results. This study might have 

produced different results if daily or weekly macroeconomic data was used, rather than 

monthly, which readers should be aware of.  

The Chinese government is known to intervene in the stock market in case of severe 

volatility. Most countries intervene in the financial system to some degree through regulation, 

bank bailouts or similar means, however, given the tendency of China to go further than most 

other nations in this area, it is possible that the results from this study has been skewed to 

some degree by Chinese government interventions during the study’s time-frame. Such 

effects are hard to detect and test for, but readers should at least be aware that such 

interventions might have altered the results compared to a counter-factual scenario where 

China’s financial markets weren’t subject to such far-reaching government interventions.  

4. ANALYSIS  

 

4.1 INFLATION 

The impulse responses for the inflation variable is consistently negative for the U.S. models, 

regardless of industry. All Chinese stock indices respond negatively to a positive one standard 

deviation shock in inflation. The same consistently negative pattern also occurs for all the EU 

models. The indices initial response is almost equal for the two regions. After 5 months, a 

positive one standard deviation shock causes a negative response amounting to approximately 

10 % for all indices and both regions. However, with time, the negative response to a shock in 

the U.S. inflation variable increases.  
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After 15 months the shock response hovers close to negative 20 % for all U.S. models except 

the CSI 300 Information Technology where the negative response is less pronounced. For the 

EU models, the shock response stabilizes around negative 10 % after approximately 6 months 

and do not divert substantially from this pattern after this point. This indicates that there’s no 

distinguishable long-term effect of the shock for the EU models. Rather, the shock response 

stabilizes after the initial negative response and remains constant for the remainder of the 

period. For the U.S. models, the shock response tends to increase both in the short-term and 

long-term up until approximately 15 months.  

Regarding the steepness of the curves, there are only small differences between the two 

regions. The main difference lies in the time aspect, where the initial response is similar, but 

the negative response to U.S. inflation increases and surpasses that of the EU. The fact that 

the Chinese indices react more strongly to U.S. shocks in inflation is further highlighted by 

the results from the variance decomposition. The share of the inflation variable ranges 

between 5 and 8 % for the EU models after 36 months.  

For the U.S. models, the share ranges from 11-18 %. The share of inflation for each EU model 

is close to half that of the respective US model. As discussed in the literature review, section 

2.1, Fama (1981) put forward the claim that inflation is negatively correlated with stock 

returns. This claim was supported further by Fama (1983), Geska and Roll (1983), Gultekin 

(1983), Solnik (1983), Kaul (1987) and partly Lifang (2009). Even though studies suggesting 

a negative correlation between inflation and stock returns outnumber the studies suggesting 

the opposite relationship, some researchers have concluded that inflation correlates positively 

with stock returns. Boudoukh and Richardson (1993), Madsen (2005) and Ryan (2006) 

constitute some of the more influential ones (Lin, 2009).  

The method used in this paper tracks the reaction to a positive one deviation shock in 

inflation. The results indicate that an increase in inflation in both the EU and the U.S. has a 

negative impact on Chinese stock indices. This result has a strong foundation in the finance 

literature as mentioned above. Additionally, the result also suggests that the Chinese indices 

respond stronger to the U.S. than EU inflation shocks. This indicates that the Chinese stock 

market is more sensitive to shocks in U.S. inflation than EU inflation which could be due to 

closer financial integration. As mentioned in the literature review, section 2.1, Nasseh and 

Strauss (2000) stressed that transmission of shocks between macroeconomic conditions of one 

country and the stock market of another country was a sign of significant financial integration.  
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Hence, that the U.S. inflation shocks produce a stronger response than the EU inflation shocks 

indicates a stronger financial integration between China and the U.S. than between China and 

the EU. The fact that U.S. inflation is a potential factor in explaining Chinese stock return 

variations is not surprising given the results of Goh et. al. (2012) that found U.S. inflation to 

have the strongest explanatory power among 14 U.S. macroeconomic variables used to 

predict Chinese stock returns.  

However, the results from the variance decomposition still suggest that the most fundamental 

factor in explaining the variance of the index is the values of the index itself. In other words, 

even though the share of the inflation variable in the U.S. models is significantly larger than 

for the EU models, the inflation variables for both models still have a low capacity to explain 

the variance compared to the indices themselves. This result is in line with Chen and Yuan 

(2010) who used Chinese inflation data and found that domestic inflation had a limited ability 

to explain variations in Chinese Stock returns. According to the model in this paper, the 

limited explanatory power of inflation seems to hold also for the U.S. and the EU.  

Among the macroeconomic variables, inflation is the factor that can explain the highest share 

of variance for 4 out of 8 models. Yet, this paper lends support to the notion that inflation 

shocks are not as a substantial of a factor as the indices themselves in explaining the variance 

of Chinese indices. This holds even though the variance share of U.S. inflation shocks 

surpasses that of the EU for all models and that Chinese indices generally respond negatively 

to positive shocks in both EU and U.S. inflation.  

4.2 IMPORT 

The impulse response functions indicate that a one standard deviation shock in import causes 

a positive response in all indexes which stays around positive 10 % for all models during the 

36 months. While the responses are almost identical between the U.S. and the European 

Union after the five months mark, all the indices except for CSI 300 Materials reaches the 

highest point (10 %) much faster for the U.S. than for EU. The steeper response present, 

following a shock in the American import, indicates a stronger sensitivity towards the U.S. for 

the Chinese stock market in comparison to EU.  

Which also suggests that China is more integrated with the U.S. market (Nasseh & Strauss, 

2000). This claim is strengthened by Hurley (2009) which investigated the economic linkages 

between China and the U.S. and found a strong interdependence between the two economies 

and their macroeconomic climate. Also, the variance decomposition shows that the U.S. 
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import explains a larger share of the variance in the indices compared to the EU import 

(except for the CSI 300 Industrial Production Index). Something that further confirms the 

findings of a stronger interdependence.   

Also, Paramati, Gupta, and Hui (2016) – who examine if the intensity of trade and 

investments linkages between countries affects their stock markets – found support for the 

claim that intensity of bilateral trade affects the rate of investment on a country’s stock 

market. And while China has a larger overall exchange of goods with the European Union the 

U.S. is still the single largest receiver of Chinese exports which also explains why the U.S. 

imports should contribute with a larger share in the explanation of the variance in the indices. 

Given the importance of China’s export industry for the country’s economy this should not be 

all too surprising. 

China’s strict monetary policy and its undervalued exchange rate are an important aspect in 

trying to determine the response of investors to a positive shock in imports. As mentioned 

earlier in section 2.4, China has kept the Yuan continuously undervalued (mainly against the 

U.S. dollar) to foster economic growth through export promotion and to mobilize its labor 

force towards the most productive sectors of its economy (Bonatti & Fracasso, 2013). Along 

similar lines, Dornbusch and Fischer (1980) argue that fluctuations in a country’s exchange 

rate affect the competitiveness of firms through the values of earnings. They conclude that 

stock prices tend to increase as a result of the depreciation of local currency since it makes a 

country’s export goods attractive and as foreign demand increase the firms’ revenues do as 

well.  

Looking at the variance decomposition the import also contributes in explaining the largest 

share relative to the other macroeconomic variables in almost all models, after the indices 

themselves. Also, with the exception of INDP(EU), the import explains a larger share in all 

US models compared to their EU counterparts.  On the basis of the evidence currently 

available, it seems reasonable to suggest that investors are more sensitive to shocks in the US 

import.  

4.3 INDUSTRIAL PRODUCTION   

By taking a closer look at the impulse responses to innovations in the industrial production 

two striking features stands out. Firstly, all the indices respond negatively to a positive shock 

in the industrial production for the U.S. and positively following a positive shock in the 

industrial production in EU. Secondly, for both the U.S. and EU the response in the indices is 
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increasing at first, but around month three it declines (going below zero in response to the 

U.S. and stays above zero for EU).   

An increased share of industrial production in a region’s local market would by definition 

increase the number of available goods. How this, as a result, affects the stock prices in 

another country will be linked to the level of trade between them. If the increased share of 

locally produced goods is put into the local market the foreign country’s export companies 

would face a higher degree of competition. Through supply and demand, it would effectively 

reduce the import demand which negatively affects the foreign exporting companies 

(Economidou & Murshid, 2008).   

Viewed from the perspective of this paper this means that a positive shock in industrial 

production in the U.S. would have a negative effect on the Chinese export sector. As already 

established, China and the U.S. seem to be more dependent on each other compared to China 

and the EU. Furthermore, since the U.S. is the biggest importer of Chinese goods a shock in 

industrial production that causes a negative response in the indices must indicate that a large 

enough share of the goods produced is flooding the local U.S. market. Economidou and 

Murshid (2008) also found the support that increased import volumes exert a positive 

influence on the local industries’ productivity. Therefore, one cannot exclude the possibility 

that a positive shock in import causes a positive shock in the industrial production.  

However, the foregoing discussion implies that the U.S. produced goods directly compete 

with the Chinese imports. According to Jarreau and Poncett (2012) China has reached a level 

of export sophistication comparable to the western countries, but, China’s export 

sophistication is still closely linked to the assembly trade sector and its biggest contribution is 

the vast labor force while most of the knowledge comes outside of its borders. Along similar 

lines, Schott (2008) argues that Chinese exports are sold to a significant discount relative to 

the exports of the OECD countries and because of this the Chinese exports do not compete 

directly with the goods produced by the western countries. This argument is also strengthened 

by China’s exchange rate policy discussed earlier since an undervalued Yuan relative to the 

U.S. dollar makes it much cheaper for American consumers to buy the Chinese goods 

compared to their domestic counterpart (especially consumer electronics).  

The above arguments contradict the conclusions drawn from the theory presented by 

Economidou & Murshid (2008) if the Chinese companies that export to the U.S. do not 

compete with the U.S. domestic market a shock in industrial production should not have a 
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distinct effect on the Chinese stock market. The results from the variance decomposition also 

indicate that, except for in MATERIAL(US), the industrial production explains a quite small 

share of the variance in the indices relative to the other variables and the indices themselves. 

Also, the causality findings indicate that no causality is running from the industrial production 

to the indices in any of the models which emphasize the need to exercise caution when trying 

to determine which dynamics in the industrial production causes the responses observed in the 

indices.  

There is insufficient research on how the industrial production in one country impacts the 

stock market in another country to draw any firm conclusions. From the discussion above one 

can conclude that industrial production has an impact, if yet limited, on the Chinese indices. 

Even though there is a slightly negative effect, the direction of the shock is perhaps not the 

most interesting finding in the U.S. case. Analyzed from the viewpoint of the share of 

industrial production in the variance decomposition, the limited size of the variables makes it 

difficult to claim that U.S. gains in industrial production transmit to the Chinese stock markets 

to any meaningful degree. This is also in line with the arguments presented by Schott (2008) 

and Jarreau & Poncett (2012) that Chinese and U.S. goods do not compete directly with each 

other.  

The above discussions also apply to the European Union but with one important difference. 

As established before the interdependence is more extensive between China and the U.S. 

compared to China and EU but the trade between the latter two is more balanced if measured 

in overall trade. A shock in the industrial production of the European Union should, therefore, 

have a less pronounced impact compared to the U.S. industrial production in explaining the 

relative variance of the indices. Something that also is confirmed by observing the results 

from the variance decomposition for the models. The industrial production for EU has a 

significantly lower impact in explaining the index variance compared to the U.S. (see 

Appendix).  

The industrial production variable causes a positive response in the Chinese stock indices. 

The direction of the shock could be explained by the reciprocal trade between China and the 

EU. As China imports significantly more goods from the EU than the U.S., an increase in EU 

industrial production would decrease the price of Chinese imports from the EU. As import 

costs decrease this could transmit to the Chinese stock indices with subsequent gains for 

Chinese companies that could explain the direction of the shock (Jarreau & Poncett, 2012). 
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4.4 SHORT-TERM INTEREST RATES  

The linkages between monetary policy and asset prices is a well-researched area of 

economics. Unfortunately, the results are mixed with different studies reaching different 

conclusions. Early research by Sprinkel (1964), Homa & Jaffe (1971) and Hamburger & 

Kochin (1972) found ample support that data over money supply could explain variations in 

stock prices (Laopodis, 2012). Later research conducted by Cooper (1974), Rozeff (1974) and 

Rogalski & Vinso (1977), among others, found little to no support that stock prices were 

influenced by the central banks adjustments of short-term interest rates. This was supported 

by later research from Tarhan (1995), Ceccheti (2003) and Hayford & Malliaris (2004).  

Thorbecke (1997) and Rigobon & Sack (2002, 2003, 2004) found evidence contradicting 

these findings and claimed that increases in the U.S. federal funds rate had significant 

negative impacts on U.S. stock indices (Laopodis, 2012). In Rigobon and Sack (2002), a 25-

basis point interest rate hike resulted in a corresponding decrease of the S&P 500 Index by 1, 

9% and a 2,5 % decrease in the Nasdaq index.  

In general, most studies that have identified a relationship between central bank interest rates 

and asset prices have concluded that the relationship is negatively correlated. This is 

explained by the depressing effects that increasing central bank rates have on the money 

supply and the cost of financing. Other studies have claimed that the relationship is the 

reverse, where higher rates lead to lower inflation which in turn leads to higher stock prices 

(Bjørnland & Leitemo, 2008).  

Most previous research has focused on the impact of the U.S. federal funds rate on domestic 

stock markets. Bohl, Siklos & Sondermann (2008) estimated the reaction by European stock 

markets to rate adjustments of the ECB. They found a significant negative impact on stock 

performances as the ECB hiked up interest rates. With a 25-basis points interest rate-hike, 

European stock markets decreased between 1, 42 % and 2, 3 % (Bohl, Siklos & Sondermann, 

2008).  

Kholodilin, Montagnoli, Napolitano & Siliverstovs (2009) tracked the impact of ECB interest 

rate adjustments across different sectors. A 25-basis point hike resulted in stock market 

decreases by approximately 0, 3-2% with the telecommunications sector being impacted the 

most (Bao & Mateus, 2017).  

With a global rise in financial integration, several studies have tried to estimate the 

transmissive effect of interest rate adjustments from one central bank to another country’s 
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stock market. Most studies of this kind focus on the impact of the federal funds rate on 

foreign markets.  

The effect could either spread indirectly through central banks, where the federal reserve 

adjustments lead to similar responses by other central banks that impact the stock 

performances, or more directly, by adjustments in the U.S. affecting the mood of investors in 

a positive or negative direction depending on the nature of the interest rate adjustment. Due to 

high financial integration and close trade ties, U.S. monetary policy is highly correlated to 

monetary policy, and the subsequent spill-over effects on the stock markets, in France, 

Germany, Italy and many other developed European countries (Bao & Matues, 2017). Japan, 

on the other hand, stands out as a developed country with strong trade and financial ties with 

the U.S. but with low monetary policy convergence.  

Bao and Matues (2017) also found a strong correlation between U.S. federal funds rate 

adjustments and the monetary policy of Thailand, Indonesia, Malaysia, Singapore and The 

Philippines. Valente (2008) found a strong correlation for both Singapore and Hong Kong. 

Surprisingly little research has been conducted on the monetary policy linkages between 

China, the U.S. and EU, despite ever-closer trade and financial linkages.  

The results of this paper show a negative index response to a one standard deviation shock in 

the federal funds rate for all four U.S. models. The negative effect is smaller than for the 

inflation variable but there are clear signs of mean reversion. The negative response fits well 

with both financial theory and previous research such as Rigobon and Sack (2002, 2003, 

2004). However, the actual effect is small which is evident from both the impulse response 

function and the variance decomposition.  

The share of the variance never surpasses 2 % of the shock, which weakens the notion that the 

federal funds rate is a key variable in explaining movements in the Chinese indices. This is 

conspicuous, regardless of industry. The reason for this result is difficult to assess but it could 

be an indication that China either is insufficiently financially integrated with the U.S., leading 

to a low convergence between the U.S. monetary policy and Chinese stock indices (Nasseh & 

Strauss, 2000).  

Or that investors tend to downplay the federal fund's rates spill-over effects on the Chinese 

economy. Federal funds rate-hikes are usually employed to cool down a booming economy 

and prevent inflation, but if investors believe that the effect of a U.S. cooldown wouldn’t 

transmit to China, then they might not see a reason to sell of their holdings (Laopodis, 2012). 
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The result for the EU models is perhaps even more puzzling. For the Information tech Index 

and the Industrials index, there is a small, positive response to a one standard deviation shock 

in the ECB interest rate. For the Shanghai Composite index and the Materials index, there is a 

small, negative response with a tendency to revert to the mean. The share of the ECB rate in 

the variance decomposition is between 0-3,7 %, which is slightly higher than the U.S. models 

but still low to a degree where it’s difficult to state that the ECB rate is a key variable in 

explaining shocks to Chinese indices.  

The fact that the response is positive for some indices could be an indication that the theory 

proposed by some scholars, that interest rate-hikes lowers inflation and thereby pushes stock 

returns upwards, could be plausible but given the small effect and the conflicting results in 

other indices, it’s not credible to draw such far-reaching conclusions.  

4.5 INDEX SPECIFIC  

A striking feature from the VECM outputs is that the speed-of-adjustment terms indicate that 

the indices adjust back to equilibrium faster following a shock in the U.S. macroeconomic 

variables compared to a similar shock in the EU variables. According to Nasseh & Strauss 

(2000), this would further strengthen the arguments of the financial cointegration between 

China and the U.S., being stronger compared to the relationship between China and EU. This 

is also consistent with the findings from the variance decompositions which indicates the 

macroeconomic variables, in explaining the relative variance of the indices, is higher in all the 

U.S. models compared to their EU counterparts. In the EU models, the indices explain most of 

their own variance. These findings indicate that the Chinese companies are not as sensitive to 

potential shocks in the macroeconomic climate in EU, as they are too similar shocks in the 

U.S.  

Another noticeable finding is the differences between the CSI Materials and the CSI 

Industrials indices. China is the world single largest producer of gold, coal and many of the 

world’s rare earth minerals. China’s largest commodity companies are included in the CSI 

Materials index. Several studies have claimed that commodity prices are determined on the 

world markets rather than the domestic, primarily through the trade in commodity futures on 

the world’s stock markets (U.S. Department of Commerce, 2017).  

Volatility on the world’s commodity markets is therefore likely to transmit to the domestic 

commodity industries. Due to the material industries integration with the global markets, it is 

possible that shocks in other countries would transmit more explicitly compared to industries 
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with a lower degree of integration. It is therefore interesting to note that the macroeconomic 

variables for the U.S. CSI Materials model can explain the largest share of the variance. 41,04 

% of the variance can be accounted for by the U.S. macroeconomic variables. The U.S. 

import variable can also explain more of the variance for this index compared to the three 

other U.S. indices, 13, 56 %.  

The fact that this index consists of companies dependent on world commodity prices and 

exports to other countries could be a factor in explaining these results. The more international 

companies are the more sensitive should they be to shocks occurring in foreign or world 

markets. A shock in U.S. macroeconomic variables tends to affect the materials industry to a 

larger extent than other indices.  

This finding is supported by the equivalent result for the CSI Industrials index. The CSI 

Industrials index consists of companies in the defense-, infrastructure, transport, and 

aerospace industry. The companies are skewed towards production for the domestic market 

and many receive their largest revenues from state and local government contracts (CSI 

Index, 2018). In other words, they are largely protected from sudden shifts in the world’s 

stock markets due to the nature of their revenues and the stability of many government 

contracts. A mere 22, 57 % of the variance can be explained by U.S. macroeconomic shocks, 

the lowest share of all U.S. model.  

The variance decomposition share of the U.S. import variable is also significantly smaller (8, 

46%) for this model compared to the model for the CSI Materials index. For the EU models, 

neither the variance for the CSI Industrials index (22,82 %) or for the CSI Materials index 

(22, 51%) can be explained to a large extent by EU macroeconomic variables.  

Combined, these results could be an indication that export-oriented and commodity industries 

are more sensitive to U.S. macroeconomic shocks than industries that have closer economic 

linkages to the domestic market. The fact that this relationship is only visible for the U.S. 

models but not for the EU is likely a reflection of the EU having a lower degree of integration 

with China, as suggested previously.  

5. CONCLUSION 

 

In recent decades, China’s integration into the world economy has created new economic 

linkages between China and the U.S. and between China and the European Union. In the areas 
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of bilateral trade and finance, the relationships have grown ever closer as China pursues its 

successful export-driven growth policy. While the trade relationships between China and the 

U.S. is more unidirectional, with U.S. importing far more from China than it exports, EU and 

China’s trade relationship have moved towards reciprocity with both large export and import 

flows. This raises the question whether the European Union has caught up to the U.S. in terms 

of their interdependence with China and the level of China’s exposure to macroeconomic 

shocks. Most previous research on macroeconomic effects on the Chinese stock market has 

been oriented towards domestic macro shocks. Some have incorporated U.S. macroeconomic 

variables, but the numbers of studies remain few and even fewer have researched the 

transmission of EUs macroeconomic shocks to China.  

This paper compares China’s response to macroeconomic shocks from both the EU and U.S. 

economies. The purpose is to provide insights for investors looking to invest in the Chinese 

stock market and for policymaking within a Chinese context. The results of the VECM, 

impulse response functions and variance decompositions suggest that out of the four 

variables, import and inflation are the most significant variables in terms of their transmissive 

effects on the Chinese stock markets, following a shock. The effect of the central bank rates 

and industrial production are significantly smaller and cannot reasonably be claimed to 

explain Chinese stock variations, at least in the context of this model and data set.  

This pattern is present both in the U.S. and the EU case, but the share of the import and 

inflation variables are noticeably larger for the U.S. models which indicates stronger 

transmissive effects from U.S. macroeconomic shocks than from the European Union. The 

stronger transmission effects are an indication of stronger financial integration between China 

and the U.S. since close financial integration would cause convergent economic conditions 

where a shock in one market would produce contagious effects in other financially integrated 

markets. The result suggests that a positive shock in U.S. inflation and imports risks leading 

to spill-over effects in the Chinese stock market, both for the broader market and the specific 

industries. For inflation the response is negative and for imports, it is positive which can be of 

considerable value for policymakers and investors.  

If policymakers are unable to contain rising U.S. inflation this might produce lower stock 

returns in the Chinese market while an increase in U.S. imports is likely to produce the 

opposite outcome. For the EU, the direction would likely be similar but with a less 

pronounced effect due to lower financial integration with China.  
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That neither shocks to the federal funds rate or the ECB rate showed a sign of transmitting 

effects to the Chinese indices suggests a resilience of Chinese stock returns to rising central 

bank rates in the U.S. and the EU. The variable had little explanatory value for the Chinese 

stock market. Industrial production can also not be considered to affect the Chinese stock 

returns in any noticeable degree. Nevertheless, the results which shows a positive response in 

the indices following a shock in EU could be an indicator that a bidirectional trade pattern 

could be more beneficial compared to the current unidirectional trade between China and the 

U.S. and that China would be better off by balancing the trade to a higher degree in order to 

reduce its current dependence to the U.S. However, if Chinese policymakers should, in fact, 

try to pursue such policies is outside the scope of this paper and will be left to future research 

to decide.  

Future research would do well to delve deeper into whether Chinese exports compete with the 

domestically produced U.S. goods to a larger extent than what previous research has 

concluded. The direction of the indices’ responses, following a shock in industrial production, 

was one of the most puzzling results in this paper. Another interesting area for future research 

would be to study the spill-over effects of negative shocks. The analysis in this paper is 

limited to the response of a positive one standard deviation shock but gives no indication of 

the response to a negative shock in the macroeconomic variables. It is possible that a negative 

shock would be symmetric so that it would be a mirror-image of the positive shock’s, but as 

much financial literature has concluded, markets tend to react stronger to negative volatility 

than positive, which could suggest that the response to a negative shock would differ from  

the findings in this study.  

The study of the transmissive effects of monetary policy is limited to the interest-rate channel. 

Future research could provide additional insights by studying the impact of other forms of 

monetary policy instruments in the Chinese market, such as the credit channel. Given China’s 

closer integration with the world’s financial markets in recent decades, it would also be 

interesting if future studies repeated this study in the future since the result is likely to hinge 

on the degree of financial integration. If recent long-term trends persist with China becoming 

even more financially integrated with world markets as time progresses it would be plausible 

that the transmissive effects from the U.S. or EU markets increased, generating closer market 

convergence between them.  
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APPENDIX 

 

Graph 1 Impulse Responses of Shanghai Composite Index (US) 

 
 

Table 1 Variance Decomposition of Shanghai Composite Index (US) 
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Graph 2 Impulse Responses of Shanghai Composite Index (EU) 

 
 

Table 2 Variance Decomposition of Shanghai Composite Index (EU) 
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Graph 3 Impulse Responses of CSI 300 Informationtech (US) 

 
 

Table 3 Variance Decomposition of CSI 300 Informationtech (US) 
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Graph 4 Impulse Responses of CSI 300 Informationtech (EU) 

 
 

Table 4 Variance Decomposition of CSI 300 Informationtech (EU) 
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Graph  5 Impulse Responses of CSI 300 Materials (US)

 

 

Table 5 Variance Decomposition of CSI 300 Materials (US) 
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Graph 6 Impulse Responses of CSI 300 Materials (EU) 

 
 

Table 6 Variance Decomposition of CSI 300 Materials (EU) 
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Graph 7 Impulse Responses of CSI 300 Industrial Production (US) 

 
 

Table 7 Variance Decomposition of CSI 300 Industrial Production (US) 
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Graph 8 Impulse Responses of CSI 300 Inustrial Production (EU) 

 
 

Table 8 Variance Decomposition of CSI 300 Industrial Production (EU)

 

 

 

 

 

 



49 
 

Table 9 Vector Error Model Parameter Estimates of Shanghai Composite Index (US) 

 

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  
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  Table 10 Vector Error Model Parameter Estimates of Shanghai Composite Index (EU)

  

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  
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Table 11 Vector Error Model Parameter Estimates of CSI 300 Informationtech (US)

  

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  

 

 



52 
 

Table 12 Vector Error Model Parameter Estimates of CSI 300 Informationtech (EU)

 

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  
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Table 13 Vector Error Model Parameter Estimates of CSI 300 Materials (US)

  

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  
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Table 14 Vector Error Model Parameter Estimates of CSI 300 Materials (EU)

 

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  

 

 



55 
 

Table 15 Vector Error Model Parameter Estimates of CSI 300 Industrial Production (US)

  

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  
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Table 16 Vector Error Model Parameter Estimates of CSI 300 Industrial Production (EU)

 

Notes:  

The LM test for autocorrelation was performed on the model and no residual autocorrelation was found at 5% significance 

level.  

CointEq1 refers to the error correction mechanism that is normalized with respect to each variable.  

***, ** and * refers to the rejection of the null hypothesis of no causality at 1%, 5%, and 10% significance level, 

respectively.  
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Table 17 Johansen Cointegration Test Result of Shanghai Composite Index (US) 

 

Table 18 Johansen Cointegration Test Results of Shanghai Composite Index (EU) 
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Table 19 Johansen Cointegration Test Result of CSI 300 Informationtech (US)   

 

Table 20 Johansen Cointegration Test Result of CSI 300 Informationtech (EU) 
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Table 21 Johansen Cointegration Test Result of CSI 300 Materials (US) 

                                          

Table 22 Johansen Cointegration Test Result of CSI 300 Materials (EU) 
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Table 23 Johansen Cointegration Test Result of CSI 300 Industrial Production (US)

 

Table 24 Johansen Cointegration Test Result of CSI 300 Industrial Production (EU)
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Table 25 VEC Granger Causality Test of Shanghai Composite Index (US) 
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Table 26 VEC Granger Causality Test of Shanghai Composite Index (EU) 
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Table 27 VEC Granger Causality Test of CSI 300 Informationtech (US)  
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Table 28 VEC Granger Causality of CSI 300 Informationtech (EU)
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Table 29 VEC Granger Causality of CSI 300 Materials (US) 
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Table 30 VEC Granger Causality of CSI 300 Materials (EU) 
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Table 31 VEC Granger Causality of CSI 300 Industrial Production (US) 
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Table 32 VEC Granger Causality of CSI 300 Industrial Production 
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Table 33 Augmented Dickey-Fuller unit root test Shanghai Composite Index 

 

Table 34 Augmented Dickey-Fuller unit root test CSI 300 Informationtech  

 

Table 35 Augmented Dickey-Fuller unit root test CSI 300 Materials 

 

Table 36 Augmented Dickey-Fuller unit root test CSI 300 Industrials 

 

 



70 
 

Table 37 Augmented Dickey-Fuller unit root test Inflation (US) 

 

Table 38 Augmented Dickey-Fuller unit root test Inflation (EU) 

 

Table 39 Augmented Dickey-Fuller unit root test Import (US) 

 

Table 40 Augmented Dickey-Fuller unit root test Import (EU) 
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Table 41 Augmented Dickey-Fuller unit root test Federal Funds Rate (US) 

 

Table 42 Augmented Dickey-Fuller unit root test European Central Bank Rate (EU) 

 

Table 43 Augmented Dickey-Fuller unit root test Industrial Production (US)  

 

  

Table 44 Augmented Dickey-Fuller unit root test Industrial Production (EU)  
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Table 45 Phillips-Perron unit root test Shanghai Composite Index 

 

Table 46 Phillips-Perron unit root test CSI 300 Informationtech  

 

Table 47 Phillips-Perron unit root test CSI 300 Materials  

 

Table 48 Phillips-Perron unit root test CSI 300 Industrials  
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Table 49 Phillips-Perron unit root test Inflation (US) 

 

Table 50 Phillips-Perron unit root test Inflation (EU)  

 

Table 51 Phillips-Perron unit root test Import (US) 

 

Table 52 Phillips-Perron unit root test Import (EU) 
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Table 53 Phillips-Perron unit root test Federal Funds Rate (US) 

 

Table 54 Phillips-Perron unit root test European Central Bank Rate (EU) 

 

Table 55 Phillips-Perron unit root test Industrial Production (US) 

 

Table 56 Phillips-Perron unit root test Industrial Production (EU) 

 


