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CHAPTER 1: INTRODUCTION 

 

 

1.1 Overview 

Chapter 1 is organized as follows. Firstly, it provides a review on the 

background of the trade war between the United States and China, followed by 

the problem statement, research questions, and objectives. Then, the significant 

of the study would be discussed in the subsequent section. Finally, the study 

layout is stated in the last section. 

 

 

1.2 US-China trade war 

Trade war is an economic conflict between two countries which happens when 

the countries impose tariff on each other’s goods. The intention of having tariff 

imposition is to protect own country’s benefits or damage another country’s 

trade. This would affect the trade between two countries dramatically.  

China has been tremendously catching up and threatening the United States as 

the world's largest economy. There are three factors caused the United States to 

declare trade war with China (Xing, 2018). 

Firstly, the United States started the trade war because China implements unfair 

trade practices that caused a huge United States trade deficit with China. As 

evidence, the trade deficit of the United States with China in 2016 and 2017 are 

$347 billion and $375.2 billion respectively (U.S. Census Bureau, 2019). The 

huge trade deficits are the consequences of China imposes nearly three times 

higher average tariff rate than the United States. This makes the price of United 

States goods expensive for China consumers and lead to low demand from 

China. For example, the United States implements a 2.5% tariff on China’s cars 

while China implements a 25% tariff on cars imported from the United States 

(The White House, 2018).  
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The second factor is that the China implements forced technology transfer 

practices to steal intellectual property from foreign investors. Since the 1980s 

when China opened up trade with other counties, foreign investors have to form 

a joint-venture with a local firm to get approval to access to China market 

(Xing,2018). Furthermore, Report 301 from United States Trade Representative 

(2018) states a few cases of forced technology transfers. For example, foreign 

New Energy Vehicle producers have to set up a joint-venture with local partners 

to get permission to enter the China market. Not only that, the joint-venture has 

to own at least one of the main technologies to get the subsidy from the 

government.  

Moreover, the third factor is that China practices unfair industry policies and 

subsidies. In 2015, China State’s Council has launched The Made in China 2025 

policy. This policy includes the industrial policy that focuses on the growth of 

future-oriented industries. Other than that, it also targets to reach 40% and 70% 

of self-sufficiency in main parts of future-oriented industries by 2020 and 2025 

respectively. The main targeted industries are the CPU and chipset market 

which monopolized by United States’ firms like Intel, ADM, and Qualcomm 

(Xing, 2018). As China increases the subsidies to those targeted markets to 

achieve self-sufficiency, those industries in the United States will be negatively 

affected (The White House, 2018). 

Table 1.1 lists all major events of the trade war from 6 July 2018 until the end 

of 2019. During this period, the representatives from the United States and 

China have met up many times for the trade talk to discuss the solution that both 

parties agreed. Until the end of 2019, the trade war still did not end. 

Table 1.1: List of episodes during trade war 

 

Date  

6 Jul 2018 - United States imposed 25% tariff on 818 China’s products 
worth US$34 billion. 

- China imposed retaliatory 25% tariff on 545 products 

imported from United States which valued at US$34 billion. 

23 Aug 2018 - United States implemented 25% tariff on 279 China’s 
products worth US$16 billion. 

- China implemented retaliatory 25% tariff on 333 products 

imported from United States which valued at US$16 billion. 
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Table 1.1: (Continued) 

1 Jun 2019 - China increased the tariffs implemented on 24 Sept 2018. 

29 Jun 2019 - United States and China reached an agreement to restart 
trade talk without imposing deadline. 

9 July 2019 - United States announced a one year tariffs exempts on 110 

China’s products. 

- United States allowed American Huawei suppliers to sell 
goods to Huawei. 

1 Sept 2019 - United States imposed tariffs on China’s products worth 

US$ 125 billion. 

- China took retaliatory action which is implementing 
additional tariffs on US$ 75 billion goods from United 

States. 

11 Sept 2019 - China announced a one year tariffs exempts on 16 types of 
United States’ goods. 

13 Sept 2019 - China again announced a tariffs exempts on United States’ 

agricultural products from trade war tariffs. 

20 Sept 2019 - United States exempted 437 China’s goods from tariffs. 

11 Oct 2019 - United States and China reached a “Phase 1” agreement 

which China will purchase US$ 40-50 billion of agricultural 

products from United States annually, strengthen 

intellectual property provisions, as well as issue a new 
guidelines on the currency management. 

18 Oct 2019 

 

- United States announced a new tariff exclusion for US$ 300 

billion starting from 31 Oct 2019 to 31 Jan 2020. 

13 Dec 2019 - China and United States agreed to “phrase 1 deal”. United 
States reduces the 1 Sep 2019 tariffs on China goods that 

worth US$ 120 billion. On the other hand, China also 

agreed to import from United States by minimum US$ 200 
billion in the next two years. 

- On the same day, China announced that set of products from 

United States are exempted from additional tariffs.  

24 Sept 2018 - United States implemented 10% tariff on China’s products 
which valued at US$200 billion. The tariff percentage will 

be increased to 25% by 1 Jan 2019. 

- China implemented  mixed of 5% and 10% tariffs on United 
States products worth US$60 billion. 

2 Dec 2018 - United States and China both agreed to temporarily stop 

increasing percentage of tariffs or imposing new tariffs for 

90 days, until 1 March 2019. 
- Therefore, the tariffs implemented by United States on 24 

Sept 2018 will not increase to 25% from the initial 10%. 

- China agreed to purchase more products from United 
States.  

14 Dec 2018 - China temporarily removed additional tariffs on auto parts 

imported from United States from 1 Jan 2019 until 31 Mar 

2019.  

24 Feb 2019 - Donald Trump extended the deadline for trade war truce 

which until 1 Mar 2019. 

31 Mar 2019 - China extended the deadline of additional tariffs removal 

on auto parts from United States. 

10 May 2019 - United States increased the tariffs implemented on 24 Sept 

2018 from 10% to 25%. 
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Table 1.1: (Continued) 

15 Dec 2019 - United States imposed tariffs on China’s products worth 

US$ 175 billion. 

Sources from United States Trade Representative, Ministry of Finance of 

People’s Republic of China, The White House, The New York Times, and BBC.  

 

 

1.3 Problem statement   

The trade war significantly affects the trading between the United States and 

China through the tariff imposed by the both countries since July 2018. For 

example, since the trade war started until the end of 2019, China has imposed 

tariffs on related-products imported from the United States that worth US$185 

billion, while the United States has imposed tariffs on imported products which 

are valued at US$ 550 billion from China. According to Li, He, and Lin (2018), 

these tariff impositions affect the terms of trade more significant compared to 

production, employment, and welfare. As a consequence, the unstable trade 

contributes negative impacts on economies of the China and United States. This 

section focuses on the following two problems of the trade war. 

Firstly, trade war contributes to tremendous impacts on the volatility of 

commodity prices because the United States and China are the main producers 

of certain commodities in the world (World Bank Group, 2019). When the trade 

war escalates, the global demand for commodities becomes more uncertain and 

thus causes commodity prices fluctuate (Daniels, 2019). For example, the 

soybean contract price has a downward trend since December of 2018 and fell 

to the lowest at 809.25 US$/bu on 13 May 2019, data obtained from Bloomberg 

in results of the China stop demanding the soybean from United States. Because 

of fluctuating commodity prices, economic development, welfare, and the 

poverty level of the United States and China would be adversely affected 

(Adebusuyi,2004; Bernhand,2018). 

Additionally, trade war significantly affects the currency exchange rate between 

the United States and China and this is considered unfavourable to both 

countries. The Chinese yuan (CNY) has an upward trend since the trade war 

started. It reached its peak at USD/CNY 7.0623 on 9 August 2019 since 2008. 
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Although China can offset the impacts of the trade war by making China’s 

goods cheaper and more competitive, this would lead to serious capital outflow 

that adversely affects China’s economy (Chen, 2019). On the other hand, 

appreciation of the United States dollar (USD) against CNY makes United 

States’ goods more expensive and less competitive to foreign goods. The 

government of the United States does not aim the currency to appreciate too 

much as it makes the trade deficit get worse. As evidence, the United States 

president said that renminbi has been depreciating dramatically and it’s putting 

the United States in a disadvantageous situation (Calia, 2019). 

The negative impacts of trade war on the exchange rate and commodity market 

are the concerned of policymakers and market participants. There are many 

studies show that there exists a linkage between the commodity price and 

exchange rate and this could help to reduce the negative impacts of trade war.  

As shown in Table 1.2, 1.3, and 1.4, the primary commodities produced in the 

United States that chosen as major commodities affected by trade war are cotton, 

crude oil, copper, lead, soybean, and sorghum. Whereas sugar, steel, zinc, 

rubber, and aluminium are primary commodities produced in China. All these 

selected commodities are at least contributing 5% production to world 

production and 10% exports between the United States and China. 

Table 1.2: Percentage of commodity production for US and China in the world. 

US China 

Corn*** 35.88% Steel** 48.70% 

Soybean*** 35.15% Lead** 47.19% 

Natural gas** 19.97% Coal** 46.15% 

Soya-bean oil*** 19.54% Tea*** 40.32% 

Timber** 17.65% Zinc** 40% 

Cotton*** 16.95% Soya-bean oil*** 29.23% 

Sorghum** 16.04% Rice*** 28.86% 

Crude Oil** 14.09% Fertilizers* 28.21% 

Coal** 9.50% Tin** 27.90% 

Fertilizers* 7.23% Corn*** 25.05% 

Gold** 7.13% Aluminium** 23.02% 

Copper** 6.39% Cotton*** 21.92% 

Wheat*** 6.21% Wheat*** 17.60% 

Lead** 6.20% Timber** 14.26% 

Zinc** 5.84% Gold** 12.81% 

Steel** 4.85% Silver** 9.41% 

Sugar*** 4.32% Copper** 8.45% 

Silver** 3.84% Rubber** 5.889% 
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Table 1.2: (Continued) 

  Sugar*** 5.29%  

  Nickel** 4.67% 

  Soybean*** 4.45% 

  Crude oil** 4.15%  

  Natural gas** 4.05% 

  Platinum** 2.23% 

Sources from Food and Agriculture Organization of the United Nations and 

World Bank Group. 

* = 2016  **= 2017  ***=2017/18 

 

Table 1.3: Percentage of primary commodity exports from US to China in 

2017. 

Commodity Percentage 

Sorghum 78.07% 

Soybean 56.92% 

Timber 45.67% 

Lead 36.10% 

Copper 26.57% 

Crude Oil 19.48% 

Cotton 13.74% 

Wheat 5.79% 

Silver  5.79% 

Natural gas 5.22% 

Steel 5.15% 

Coal 4.08% 

Sugar 3.91% 

Zinc 3.49% 

Gold 3.09% 

Soya-bean oil 2.77% 

Fertilizers 2.73% 

Corn 1.59% 

Sources from United States Census Bureau. 

Table 1.4: Percentage of primary commodity exports from China to US in 

2017. 

Commodity Percentage 

Timber 17.12% 

Aluminium 16.59% 

Rubber 15.64% 

Zinc 15.38% 

Steel 10.85% 

Sugar  10.31% 

Copper 6.83% 

Soybean 6.30% 

Nickel 6.10% 

Tea 5.13% 

Crude oil 4.08% 

Cotton 1.84% 
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Table 1.4: (Continued) 

Tin 1.80% 

Fertilizers 1.75% 

Lead 1.51% 

Platinum 0.75% 

Rice 0.44%  

Gold 0.30% 

Silver 0.03% 

Soya-bean oil 0.002% 

Coal 0.001% 

Natural gas 0% 

Wheat 0% 

Corn 0% 

Sources from General Administration of Customs of People’s Republic of 

China. 

 

 

1.4 Research questions 

1. How does trade war influence the linkage between the United States’ 

commodity prices and CNY/USD? 

2. How does trade war influence the linkage between China’s commodity 

prices and USD/CNY? 

 

 

1.5 Research objectives 

1. To examine the causality linkage between the United States’ commodity 

prices and CNY/USD before and during the trade war. 

2. To examine the causality linkage between China’s commodity prices 

and USD/CNY before and during the trade war. 
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1.6 Significance of study 

The findings of this study deliver information for the policymakers and market 

participants to have better policy and investment strategy respectively during 

the trade war.  For market participants, they aim to obtain maximum profit from 

their investment. If this study shows the causal effect from commodity price 

(exchange rate) to the exchange rate (commodity price), they can observe the 

movement of commodity price (exchange rate) to forecast the movement of the 

exchange rate (commodity price). Therefore, they can hedge the volatility risk 

and adjust the decisions of their investment strategy. 

For the policymakers of China and the United States, their ultimate goal is to 

promote country economic development and promote the social well-being of 

the citizens. If this study shows the causality effect from commodity price to the 

exchange rate, they can stabilize the exchange rate by controlling the 

commodity price. For example, the policymakers can stabilize the price through 

international trade and buffer stock like what Indonesia did before (The State of 

Food Insecurity in The World, 2011). If the exchange rate has a causality effect 

on commodity price, policymakers can control the price by controlling the 

exchange rate through the monetary and fiscal policy. 

Since both United States and China are commodity-exporting countries, the 

changes in exchange rates and commodities prices could bring impacts to each 

other. Therefore, this study can help to find out the causal linkage between 

commodity prices and exchange rates before and during the trade war, and thus, 

policymakers and investors can have better policy and investment strategy 

during the trade war. 
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CHAPTER 2: LITERATURE REVIEW 

 

 

2.1 Overview 

This section provides a review on relevant studies of the impacts of trade war. 

Subsequently, it provides a review of past studies about the linkage between 

commodity price and exchange rate. There are two hypotheses that explain the 

linkage as follows. 

 

 

2.2 US-China trade war 

Literature on the impacts of the trade war between the United States and China 

are still limited. Nevertheless, there are few studies have been done on this topic. 

For example, Li, He, and Lin (2018) have examined the impacts of the trade 

war by using the multi-country global general equilibrium model. The 

simulation results show that China would be negatively affected by trade war. 

For the United States, the economy will be gained if China does not take 

retaliation. However, the United States would be negatively affected if China 

takes retaliation. The negative impacts on China are larger than the United 

States. Besides, this study uses the Cooperative Nash bargaining equilibrium to 

show that the United States has more bargaining power in this trade war. 

Moreover, Bollen and Rojas-Romagosa (2018) used computational general 

equilibrium model to analyse the impacts of trade war. Their results show the 

trade war bring lesser loss to the United States compared to China with 

justification of the United States has relatively low export to China. This result 

is consistent with the study of Li, He, and Lin (2018). Not only that, the study 

also shows that when more countries impose tariffs on United States goods at 

the same time, it will bring significant negative impacts on United States. 
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Furthermore, Carvalho, Azevedo, and Massuquetti (2019) used the computable 

general equilibrium model to analyse the effect of the trade war. The results 

show that, although the trade deficit of the United States would be decreased, 

both the United States and China will lose in terms of welfare. This is because 

trade war would lead to a reduction in efficiency allocation between countries. 

In addition, when there is a trade war between the two world largest economies, 

other countries would get benefits from the shift in demand.  

 

 

2.3 Commodity-currency hypothesis 

There is a large literature on the linkage between commodity price and exchange 

rate. In the early study, Blundell-Wignall and Gregory (1990) find that the 

commodity price can affect the real exchange rate through the terms of trade, 

and this linkage called commodity-currency hypothesis. Backus and Crucini 

(2000) show the changes in commodity price affect the changes in terms of trade 

in industrialized countries over the period from 1982 to 1987. While the real 

exchange rate can be affected by terms of trade (Chinn and Johnston, 1996; De 

Gregorio and Wolf, 1994; Montiel, 1997).  

Two studies have been done to show the existence of energy currency with the 

justification of terms of trade channels. Dauvin (2014) examine 33 countries 

that included 10 energy-exporting and 23 commodity-exporting countries from 

1980 to 2011. The results obtained from the panel smooth transition regression 

models show that the real effective exchange rate is affected by the oil price 

through the terms of trade, especially when the oil price is volatile. 

Besides, Ferraro, Rogoff, and Rossi (2015) examine the USD/Canadian dollar 

exchange rate and oil price over the period from 1984 to 2010 at a daily 

frequency. By using the two measures of “out-of-sample fit” and “out-of-

sample forecasting ability”, the results show that the commodity price has 

causality effect on the exchange rate through the terms of trade channels. 
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Apart from that, the commodity-currency hypothesis is supported by many 

relevant studies with different justifications. For example, Chen and Rogoff 

(2003) have examined the real exchange rate behaviour of Australia, Canada, 

and New Zealand which mainly relied on primary commodity production. 

These countries had implemented the floating exchange rate system over the 

sample period and they found that the commodity price has a significant effect 

on the floating real exchange rate of the countries. Their justifications are the 

countries have liberalized capital markets and implemented the floating 

exchange rate system. However, the commodity price does not affect the real 

exchange rate of Canada and this may due to three reasons. Firstly, Canada has 

been maintaining a moving band around the US dollar over the floating 

exchange rate system period. Secondly, Canada may not a truly commodity-

exporting country when compared with Australia and New Zealand in terms of 

production. Thirdly, there is a possibility of a structural break occurring over 

the period from 1986 to 2001. 

Besides, Arezki et al. (2014) examined the linkage between the gold price and 

the exchange rate of South Africa before and after the capital account 

liberalization. They use the vector error correction model to analyse the monthly 

data from 1979 to 2010. The results state that there is a causality effect from the 

gold price volatility to South Africa Rand after the capital account liberalization 

whereas there is an opposite way of linkage between the variables before the 

liberalization. The justification is consistent with Chen and Rogoff (2003) 

which South Africa’s revenue heavily depends on the gold exports and it may 

enlarge the impact of capital liberalization on the exchange rate. 

Additionally, a study has been done to show the causal effect from oil price to 

the exchange rate of nine OPEC countries over the period from 1975 to 2005 

(Korhonen and Juurikkala, 2009). The results obtained from panel cointegration 

teat state the causal effect from oil price to the real exchange rate of OPEC 

countries. This is because of the resource movement and spending effects 

developed by Corden and Neary (1982). The two effects show how the real 

exchange rate affected by the changes in the commodity price through the 

increase and decrease in the ratio of non-tradable price to tradable prices. 
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Not only that, Zhang, Dufour, and Galbraith (2016) show that there exists 

bidirectional causality between commodity price and exchange rate but stronger 

in the way from commodity price to exchange rate. They focus on four countries 

(Canada, Australia, Norway, and Chile) and three major commodities (crude oil, 

gold, and copper) over the period from 1986 to 2015. The results that obtained 

from the multi-horizon causality and causality methods reflect the 

macroeconomic and trade theories which show an increase in the commodity 

price will boost the demand for currency and lead to an appreciation. 

Lastly, Baumgartner and Klose (2019) have done an analysis of the predictive 

power of commodity prices in the exchange rate for 126 countries over the 

period from 1993 to 2016.  The results of the study show that commodity prices 

have information that can be used to forecast exchange rates, but it is decreasing 

over time. The only possible reason that provided by them is that the other 

factors that affect exchange rates have increased their influencing power.  

 

 

2.4 Currency-commodity hypothesis 

Another linkage between commodity price and the exchange rate is the 

currency-commodity hypothesis. Sjaastad and Scacciavillani (1996) is the first 

one who analyse the linkage between the gold and foreign exchange rate market 

over the period from 1982 to 1990 with the international pricing model. The 

results show that the world gold price is mainly affected by changes in the 

European currency bloc. This is because the gold market is mainly dominated 

by the currency which has the market power. Then, Sjaastad (2008) further 

analyse the gold and foreign exchange rate over the period from 1991 to 2004. 

However, the US dollar shows the causality effect on the gold price since the 

gold market dominated by the US dollar in the 1990s. Therefore, market power 

is the main reason for the existence of the currency-commodity hypothesis. For 

example, the appreciation of the currency with market power would cause the 

commodity to become more expensive for foreign buyers, thus they will 

demand less from the country. Since the country has the market power, lesser 
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demand of the commodity would decrease the global supply and eventually 

create upward pressure on the market price of the commodity.     

Few past studies have been done to provide the evidence for the existence of the 

currency-commodity hypothesis in certain commodity-exporting countries. 

Clements and Fry (2008) show that the spillover from the exchange rate to the 

commodity price is greater than spillover from commodity price to the exchange 

rate in Australia, Canada, and New Zealand over the period from 1975 to 2005. 

The results reflect that these countries have the pricing power that able to affect 

the world price or have combined market power with other commodity-

exporting countries to influence the world price. 

Besides, Chen, Rogoff, and Rossi (2010) show evidence of the causality effect 

from exchange rate to the commodity price. They use the Granger causality test 

to examine the causality effect between the commodity price from spot or 

forward markets and currency exchange rate of Australia, Canada, Chile, New 

Zealand, and South Africa since the implementation of the floating system until 

2008. They justify that the exchange rate expresses information about the future 

commodity market. However, Chan, Tse, and Williams (2011) argue that the 

commodity prices from the spot market and forward market are less efficient. 

Therefore, they extend the study by using the future market price of commodity 

with restriction-based causality test. They examine the daily data from July of 

1992 to January of 2009 and the results are consistent with the previous study.   

Moreover, Lof and Nyberg (2017) provide evidence to prove the exchange rate 

can be used in forecasting commodity prices by using standard linear predictive 

regressions. They examined the predictive power of exchange rates for five 

commodity-exporting countries which are Australia, New Zealand, Canada, 

Chile, and South Africa.  

Last but not least, to examine return and volatility spillover between commodity 

prices and exchange rates in nine countries. Belasen and Demirer (2019) use 

Lagrange Multiplier based test (Hafner & Herwartz, 2006) to make a 

comparison of the results before and after the 2007-2008 global financial crisis. 

This shows that the causal effect from exchange rate to commodity price 

became more widespread after the crisis. This is because of the exchange market 
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is the largest and most active in the financial market. Therefore, the information 

in the exchange rate can be used to predict the movement of commodity price. 

 

 

2.5 Literature Gap 

The results from various studies on the linkage between commodity price and 

exchange rate are mixed. Therefore, there is no standard to identify the linkage. 

The reasons might be the difference of the sample periods, market structures, 

and the analysis method used by the various studies.  

Most of the studies examined the linkage between commodity prices and the 

exchange rate by using one commodity price index to represent a group of the 

primary commodities in the country. Besides, there is not much study examines 

the impact of the trade war on the linkage. Therefore, this study compares the 

linkage between commodity prices and exchange rates in China and the United 

States before and during the trade war by using individual commodity price for 

each commodity. 
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CHAPTER 3: DATA AND METHODOLOGY 

 

 

3.1 Overview 

This chapter provides a description of the data used in this study. Then, the 

methodology used to examine the linkage between the commodity price and the 

exchange rate will be discussed. 

 

  

3.2 Data   

This study uses daily spot prices for all commodity prices and exchange rates 

obtained from Bloomberg. There are fast movements in the spot prices for 

commodities and exchange rates since these markets are highly active in the 

world. Therefore, high-frequency data such as daily data can better capture the 

causal links. All these data are covering the period from July of 2009 to the end 

of 2019 as the 2008/2009 global financial crisis ended in June of 2009 (National 

Bureau of Economic Research, 2010).  

The major commodities produced by China are sugar, steel, zinc, rubber, and 

aluminium whereas cotton, crude oil, copper, lead, soybean, and sorghum are 

produced by the United States. Then, the export commodity prices will be paired 

with the corresponding currency individually. For example, the individual 

commodity price of China is paired with the USD/CNY. While the commodity 

prices of the United States are paired with CNY/USD individually. 

To reduce the volatility and make the both series become stationary, the daily 

commodity price and exchange rate are transformed to become daily returns in 

the natural logarithmic form.  

CR𝑡 = ∆ ln 𝐶𝑃𝑡,        (1) 
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where 𝐶𝑃𝑡 represents commodity price at time t; 𝐶𝑅𝑡 is commodity return at 

time t. 

ER𝑡 = ∆ ln 𝐸𝑅𝑡,         (2) 

where 𝐸𝑅𝑡  represents the exchange rate at time t; ER𝑡  is the exchange rate 

return at time t. 

To ensure the stationarity of series, the augmented Dickey-Fuller (ADF) and the 

Philips-Perron (PP) are performed by using two auxiliary regression models. 

The first model is developed with a constant term only while another model 

developed with a constant term along with deterministic trend. The null 

hypothesis of series contains a unit root can be rejected only if the test statistic 

greater than the critical value. If the results show the CR and ER consist of the 

unit root problem, the variables would be transformed into higher-order 

difference until achieving stationary. The results of unit root test are 

summarised in Table 3.1. As shown in Table 3.1, the null hypotheses of a unit 

root are rejected at the 1% significance level, indicating that all series achieve 

stationary.  
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Table 3.1:  Results of unit root test 
  Augmented Dickey-Fuller (ADF) Phillips-Perron (PP) 

 

Before trade war 

 

Panel  A 

 

Panel  B 

 

Panel  C 

 

Panel  D 

 

Panel  E 

 

Panel  F 

 

Panel  G 

 

Panel  H 

 

Panel  I 

 

Panel  J 

 

Panel  K 

 

During trade war  

 

Panel  A 

 

Panel  B 

 

Panel  C 

 

Panel  D 

 

Panel  E 

 

Panel  F 

 

Panel  G 

 

Panel  H 

 

Panel  I 

 

Panel  J 

 

Panel  K 

 

 Drift Drift & Trend Drift Drift & Trend 

 

 

Aluminium 

USD/CNY 

Rubber 

USD/CNY 

Steel 

USD/CNY 

Sugar 

USD/CNY 

Zinc 

USD/CNY 

Copper 

CNY/USD 

Cotton 

CNY/USD 

Lead 

CNY/USD 

Sorghum 

CNY/USD 

Soybean 

CNY/USD 

Crude Oil 

CNY/USD 

 

 

Aluminium 

USD/CNY 

Rubber 

USD/CNY 

Steel 

USD/CNY 

Sugar 

USD/CNY 

Zinc 

USD/CNY 

Copper 

CNY/USD 

Cotton 

CNY/USD 

Lead 

CNY/USD 

Sorghum 

CNY/USD 

Soybean 

CNY/USD 

Crude Oil 

CNY/USD 

 

 

-40.9247***(0) 

-24.8245***(2) 

-42.5041***(0) 

-42.6057***(0) 

-10.7915***(9) 

-24.8870***(2) 

-27.5199***(1) 

-24.8055***(2) 

-48.3165***(0) 

-24.8245***(2) 

-27.4637***(5) 

-24.4087***(2) 

-31.3247***(3) 

-24.4087***(2) 

-46.8475***(0) 

-24.4087***(2) 

-47.1171***(0) 

-42.9232***(0) 

-45.1306***(0) 

-43.6890***(0) 

-48.2755***(0) 

-43.6882***(0) 

 

 

-18.8727***(0) 

-20.2173***(0) 

-15.5553***(2) 

-18.7723***(0) 

-14.3386***(0) 

-20.8154***(0) 

-15.2812***(0) 

-20.0405***(0) 

-18.7694***(0) 

-20.2173***(0) 

-20.9647***(0) 

-19.8043***(0) 

-20.5600***(0) 

-19.8043***(0) 

-14.5766***(1) 

-19.8043***(0) 

-11.1584***(5) 

-19.9582***(0) 

-18.7954***(0) 

-20.0919***(0) 

-21.0681***(0) 

-19.9168***(0) 

 

 

-40.9175***(0) 

-24.9044***(2) 

-42.5398***(0) 

-42.6737***(0) 

-10.8103***(9) 

-24.9679***(2) 

-27.6037***(1) 

-24.8870***(2) 

-48.3053***(0) 

-24.9044***(2) 

-25.0231***(6) 

-24.4879***(2) 

-31.3265***(3) 

-24.4879***(2) 

-46.8368***(0) 

-24.4879***(2) 

-47.1424***(0) 

-42.9879***(0) 

-45.1318***(0) 

-43.7541***(0) 

-48.2643***(0) 

-43.7534***(0) 

 

 

-18.8654***(0) 

-20.2549***(0) 

-15.5449***(2) 

-18.8035***(0) 

-14.3538***(0) 

-20.8503***(0) 

-15.2635***(0) 

-20.0761***(0) 

-18.7506***(0) 

-20.2549***(0) 

-20.9623***(0) 

-19.8386***(0) 

-20.6083***(0) 

-19.8386***(0) 

-14.5992***(1) 

-19.8386***(0) 

-11.1420***(5) 

-20.0096***(0) 

-18.7748***(0) 

-20.1271***(0) 

-21.1188***(0) 

-19.9515***(0) 

 

 

-40.8183*** 

-44.3379*** 

-42.6353*** 

-43.2931*** 

-35.4861*** 

-44.2091*** 

-43.3345*** 

-44.3305*** 

-48.2901*** 

-44.3379*** 

-146.2344*** 

-44.1724*** 

-45.4611*** 

-44.1724*** 

-46.9312*** 

-44.1724*** 

-47.1305*** 

-43.4933*** 

-45.1389*** 

-44.4418*** 

-48.2926*** 

-44.4411*** 

 

 

-18.9679*** 

-20.1730*** 

-39.7646*** 

-18.7688*** 

-14.6027*** 

-20.7383*** 

-15.5657*** 

-20.0034*** 

-18.8135*** 

-20.1730*** 

-21.2342*** 

-19.7649*** 

-20.4486*** 

-19.7649*** 

-18.3234*** 

-19.7649*** 

-37.0035*** 

-19.8343*** 

-18.9614*** 

-20.0452*** 

-21.0841*** 

-19.8743*** 

 

 

-40.8105*** 

-44.3008*** 

-42.6493*** 

-43.2560*** 

-35.4693*** 

-44.2076*** 

-43.2794*** 

-44.3313*** 

-48.2790*** 

-44.3008*** 

-148.2312*** 

-44.1203*** 

-45.4965*** 

-44.1203*** 

-46.9202*** 

-44.1203*** 

-47.1562*** 

-43.6930*** 

-45.1486*** 

-44.4385*** 

-48.2814*** 

-44.4378*** 

 

 

-18.9694*** 

-20.2091*** 

-39.9043*** 

-18.7988*** 

-14.5994*** 

-20.7726*** 

-15.5493*** 

-20.0377*** 

-18.7970*** 

-20.2091*** 

-21.2491*** 

-19.7975*** 

-20.5127*** 

-19.7975*** 

-18.3591*** 

-19.7975*** 

-36.9171*** 

-19.8768*** 

-18.9372*** 

-20.0788*** 

-21.1610*** 

-19.9132*** 

Notes: For the ADF tests and PP tests, critical values are based on Mackinnon (1991) and Mackinnon 

(1996) respectively. *** shows that the null hypothesis of unit root test is rejected at the significance 

level of 1%. The optimal lag length of ADF test is reported in ( ). In PP tests, Barlett Kernel is used as 

the spectral estimation method based on Newey-West Bandwith.  
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Table 3.2 shows mean, standard deviation, skewness, kurtosis, Ljung-Box Q 

test for autocorrelation of residuals (Q) and squared residuals (𝑄2) as well as 

autoregressive conditional heteroskedasticity lagrange multiplier (ARCH-LM) 

test for each series. 

All commodity returns have positive mean except for rubber and soybean 

returns before trade war. When trade war happened, there are five commodity 

returns with negative mean which are steel, zinc, copper, lead, and crude oil. 

Those commodity returns with positive mean might because the impact of trade 

war is not strong on them.  For the exchange rate return before trade war, the 

negative mean of China’s exchange rate return and negative mean of United 

States exchange rate return explain that the China currency appreciates while 

United States depreciates in average. For the exchange rate return during trade 

war, China’s currency depreciates while United States currency appreciates in 

average.  

As observed, most of the standard deviation of commodity returns before trade 

war are larger than standard deviation during trade war. There are only three 

commodity returns have higher standard deviation during trade war. This might 

because of the commodity price has experienced the upward and downward 

trend like rollercoaster after the 2008/09 financial crisis (The Economist, 2019). 

The trade war would bring more uncertain to commodity markets, leading to 

majority of commodity returns have higher standard deviations before the trade 

war. For the foreign exchange rate returns, both USD/CNY and CNY/USD 

returns have higher standard deviation during trade war than their standard 

deviation before trade war. This suggests that both foreign exchange rates are 

more uncertain and volatile during the trade war.  

All commodity and foreign exchange rate returns in both periods have a kurtosis 

value that larger than 3, indicating that the distribution for returns is more 

peaked than normal distribution with longer tails.  

For Ljung-Box test statistics for Q(30) and 𝑄2(30) and ARCH-LM test, the 

results show that most commodity and foreign exchange rate returns consist of 

either autocorrelation problem or ARCH effect or both This suggests that the 

need of using generalized autoregressive conditional heteroskedasticity 
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(GARCH) model for both series in order to ensure the accuracy of conclusions. 

For the panel of aluminium, sugar, cotton, and lead that do not encounter 

autocorrelation problem and ARCH effect, the use of GARCH model is not 

required.  
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Table 3.2: Descriptive statistics for returns  
Before trade war Mean Std.dev. Skewness Kurtosis Q (30) 𝑄2 (30) ARCH-LM Obs 

Panel A 

 

Aluminium 

USD/CNY  
1.12E-05 
-1.36E-05 

0.0076 
0.0016 

0.2412 
0.5175 

8.2220 
17.5699 

42.925*** 
78.129*** 

665.48*** 
190.80*** 

99.5265*** 
90.4492*** 

2147 
2147 

Panel B 

 

Rubber 

USD/CNY 

-0.000216 
-1.47E-05 

0.0170 
0.0017 

0.5171 
0.6918 

10.3453 
17.5746 

32.749 
62.337*** 

91.335*** 
176.49*** 

1.0776 
68.5335*** 

1983 
1983 

Panel C 

 

Steel 

USD/CNY 

6.28E-05 

-1.35E-05 

0.0086 

0.0016 

1.8969 

0.5521 

28.7188 

17.4992 

86.634*** 

72.145*** 

269.66*** 

194.94*** 

28.1118*** 

91.478*** 

2150 

2150 

Panel D 

 

Sugar 

USD/CNY 

0.000145 
-1.36E-05 

0.0070 
0.0016 

3.0029 
0.5301 

39.5611 
17.3812 

43.034** 
61.816*** 

115.52*** 
185.71*** 

0.3805 
89.8745*** 

2134 
2134 

Panel E 

 

Zinc 

USD/CNY 

0.000240 

-1.36E-05 

0.0129 

0.0016 

-0.1183 

0.5175 

14.1313 

17.5699 

31.436 

78.129*** 

658.86*** 

190.80*** 

218.3439*** 

90.4492*** 

2147 

2147 

Panel F 

 

Copper 

CNY/USD 

0.000182 
1.37E-05 

0.0613 
0.0016 

-0.0871 
-0.6022 

838.5202 
17.7672 

4.4961 
62.237*** 

38.839 
181.06*** 

35.1857*** 
76.1084*** 

2125 
2125 

Panel G 

 

Cotton 

CNY/USD 

0.000222 

1.37E-05 

0.0270 

0.0016 

-1.2982 

-0.6022 

397.4265 

17.7672 

77.352*** 

62.237*** 

474.30*** 

181.06*** 

0.2325 

76.1084*** 

2125 

2125 

Panel H 

 

Lead 

CNY/USD 

0.000151 
1.37E-05 

0.0165 
0.0016 

0.1853 
-0.6022 

7.7755 
17.7672 

49.760*** 
62.237*** 

464.22*** 
181.06*** 

11.8725*** 
76.1084*** 

2125 
2125 

Panel I 

 

Sorghum 

CNY/USD 

9.12E-06 

1.41E-05 

0.0218 

0.0016 

0.2045 

-0.6471 

7.1587 

17.7795 

32.340 

66.052*** 

102.06*** 

174.08*** 

28.2365*** 

76.3432*** 

2067 

2067 

Panel J 

 

Soybean 

CNY/USD 

-0.000150 
1.35E-05 

0.0138 
0.0016 

-0.1998 
-0.6901 

4.9848 
16.7623 

27.767 
57.666*** 

348.57*** 
209.95*** 

17.6835*** 
99.1445*** 

2158 
2158 

Panel K 

 

Crude oil 

CNY/USD 

2.43E-05 

1.35E-05 

0.0214 

0.0016 

0.1464 

-0.6905 

5.9332 

16.7480 

49.865*** 

57.000*** 

981.24*** 

210.05*** 

111.9522*** 

99.1173*** 

2157 

2157 
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Table 3.2: (Continued) 
During trade war Mean Std.dev. Skewness Kurtosis Q (30) 𝑄2 (30) ARCH-LM Obs 

Panel A 

 

Aluminium 

USD/CNY  
0.00012 
0.000132 

0.0054 
0.0028 

0.2851 
0.4139 

4.6281 
7.3942 

38.140 
23.883 

22.999 
16.111 

0.3575 
4.2024*** 

356 
356 

Panel B 

 

Rubber 

USD/CNY 

0.000702 
0.000139 

0.0300 
0.0028 

0.3532 
0.0856 

68.2364 
5.4006 

13.008 
20.294 

33.165 
30.296 

27.4855*** 
9.2371*** 

340 
340 

Panel C 

 

Steel 

USD/CNY 

-0.000251 
0.000131 

0.0049 
0.0028 

1.3124 
0.5875 

15.6653 
7.8987 

15.395 
18.634 

18.166 
13.378 

11.0616* 
2.9269* 

360 
360 

Panel D 

 

Sugar 

USD/CNY 

0.000140 
0.000133 

0.0060 
0.0028 

1.9951 
0.3754 

18.0406 
6.9788 

21.449 
20.493 

6.1756 
25.453 

0.0008 
5.3615** 

354 
354 

Panel E 

 

Zinc 

USD/CNY 

-0.000550 
0.000132 

0.0100 
0.0028 

0.3202 
0.4139 

6.8905 
7.3942 

26.422 
23.883 

35.060 
16.111 

4.0390** 
4.2024** 

356 
356 

Panel F 

 

Copper 

CNY/USD 

-9.90E-05 
-0.000136 

0.0105 
0.0028 

-0.0178 
-0.3499 

3.8639 
6.8741 

24.707 
30.826 

     66.589*** 
20.227 

0.0015 
5.4207** 

346 
346 

Panel G 

 

Cotton 

CNY/USD 

0.000574 
-0.000136 

0.01471 
0.0028 

-0.5074 
-0.3499 

5.6219 
6.8741 

28.535 
30.826 

25.170 
20.227 

0.4157 
5.4207** 

346 
346 

Panel H 

 

Lead 

CNY/USD 

-0.000596 
-0.000136 

0.0147 
0.0028 

0.2927 
-0.3499 

4.7211 
6.8741 

31.876 
30.826 

24.762 
20.227 

1.2590 
5.4207** 

346 
346 

Panel I 

 

Sorghum 

CNY/USD 

0.000390 
-0.000147 

0.0525 
0.0029 

-0.0590 
-0.3504 

125.3968 
6.7173 

6.6606 
25.909 

10.321 
19.981 

8.2595** 
7.4386*** 

320 
320 

Panel J 

 

Soybean 

CNY/USD 

0.000234 
-0.000134 

0.0109 
0.0028 

0.1547 
-0.3747 

4.5623 
6.9178 

33.496 
32.572 

28.547 
19.819 

13.9161* 
5.5215** 

352 
352 

Panel K 

 

Crude oil 

CNY/USD 

-0.000540 
-0.000135 

0.0226 
0.0028 

-0.0261 
-0.3679 

7.4055 
6.8769 

39.785* 
29.425 

35.359 
20.870 

0.3828 
5.3696** 

348 
348 

Notes: Std.dev. denotes as standard deviation. Q (30) and 𝑄2 (30) are the test statistic for the null hypothesis of no autocorrelation exists up to order 30 for residuals and 
residuals squared respectively. ARCH-LM stands for Autoregressive Conditional Heteroskedasticity Lagrange Multiplier test statistic for the null hypothesis of no ARCH effect 

for residuals. ***, ** and * indicate the null hypothesis is rejected at the significance level of 1%, 5% and 10% respectively. Obs denotes the number of observations. 
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3.3 Cross-correlation function of standardised residuals and 

their squares   

Subsequently, the two-step cross-correlation function (CCF) methodology is 

used to examine the causality in variance and mean between the commodity and 

exchange rate returns. The CCF methodology is proposed by Cheung and Ng 

(1996) and it uses equal weighting to each lag to the sample cross-correlation. 

The CCF methodology is easy to implement because it does not involve 

simultaneous modelling of both intra- and inter-series dynamics. Not only that, 

the test has a good asymptotic assumption. Furthermore, it is especially useful 

when the number of series is large and long lags. However, Hong (2001) argues 

that flexible weighting often provides better power than uniform weighting. 

Therefore, Hong (2001) further extends the model by introducing a flexible 

weighting method for sample cross-correlation in a simulation study. The model 

uses larger weights at lower lags to the sample cross-correlation.  

In short, the CCF model allows for the Granger causality-in-mean as well as 

Granger causality-in-variance in easy way. Therefore, this CCF model is chosen 

as the method to examine the causal effects in this study. The following two 

steps is to test the causal effect between commodity and exchange rate returns 

before and during trade war. 

 

 

3.3.1 Univariate analysis  

In the first step, the univariate ARMA-GARCH model is formed for each time 

series data to capture the conditional variance and conditional mean. The orders 

in model specification is according to the autocorrelation function (ACF) and 

partial autocorrelation function (PACF) obtained from correlograms. Besides 

the ACF and PACF, the minimum Schwarz information criterion (SIC) also 

helps in determine the orders in model specification.. The model estimation can 

be written as follow: 

𝐶𝑅𝑡 = 𝑎0 + ∑ 𝑎𝑖𝐶𝑅𝑡−𝑖
𝑃1
𝑖=1 + ∑ 𝑏𝑖

𝑃2
𝑖=1 𝜀𝐶𝑅,𝑡−𝑖+ 𝜀𝐶𝑅,𝑡 ,  𝜀𝐶𝑅,𝑡|𝜑𝑡−1~𝑁(0, 𝜎2

𝐶𝑅,𝑡) (3) 
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𝜎2
𝐶𝑅,𝑡 = w + ∑ 𝑎𝑖𝜀2

𝐶𝑅,𝑡−𝑖 + ∑ 𝛽𝑖𝜎2
𝐶𝑅,𝑡−𝑖

𝑃4
𝑖=1

𝑃3
𝑖=1     (4) 

𝐸𝑅𝑡 = 𝑎0 + ∑ 𝑎𝑖𝐸𝑅𝑡−𝑖
𝑃5
𝑖=1 + ∑ 𝑏𝑖

𝑃6
𝑖=1 𝜀𝐸𝑅,𝑡−𝑖+ 𝜀𝐸𝑅,𝑡 ,  𝜀𝐸𝑅,𝑡|𝜑𝑡−1~𝑁(0, 𝜎2

𝐸𝑅,𝑡) (5) 

𝜎2
𝐸𝑅,𝑡 = w + ∑ 𝑎𝑖𝜀2

𝐸𝑅,𝑡−𝑖 + ∑ 𝛽𝑖𝜎2
𝐸𝑅,𝑡−𝑖

𝑃8
𝑖=1

𝑃7
𝑖=1     (6) 

where 𝐶𝑅𝑡  and 𝐸𝑅𝑡  are denoted as commodity and exchange rate returns 

respectively on day t; 𝜎2
𝐶𝑅,𝑡  and 𝜎2

𝐸𝑅,𝑡  are the conditional variances of 

commodity and exchange rate returns on  the day t;  𝜀 𝐶𝑅,𝑡  and 𝜀 𝐸𝑅,𝑡  are the 

disturbance terms of commodity and exchange rate returns respectively on day 

t. 

For the Eq. (4) and Eq. (6), the sum of the coefficients should not exceed one to 

ensure the model is stable. Besides, the both equations must fulfil these 

conditions: 𝑎𝑖>0 and 𝛽𝑖>0 to make sure the model do not violate non-negative 

constraint.  

 

 

3.3.2 Test for Granger causality-in-mean and Granger causality-in-

variance  

The following step is to analyse the causal effect between the commodity and 

exchange rate returns. The cross-correlation between the standardized residuals 

of commodity and exchange rate returns can be used to measure for the causality 

in mean while the cross-correlation between the standardized squared residuals 

of commodity and exchange rate returns can be used to measure for the causality 

in variance. Once the cross-correlation values obtained, the test statistic value 

can be calculated by using Eq. (7). The purpose of this is to measure the 

information flow pattern across commodity and exchange rate returns. 

Therefore, uses the test statistic developed by Hong (2001) to test the one-sided 

causality. 

𝑀1 =
𝑆−𝑘

√2𝑘
→𝐿 𝑁(0,1)        (7) 

𝑆1 = T [∑ (�̂�𝜀𝜉(𝑘))
2

𝑘
𝑖=1 ] →𝐿 𝑥2(𝑘)      (8) 
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𝑀2 =
𝑆−𝑘

√2𝑘
→𝐿 𝑁(0,1)        (9) 

𝑆2 = T [∑ (�̂�𝑢𝑣(𝑘))
2𝑘

𝑖=1 ] →𝐿 𝑥2(𝑘)      (10) 

where k denoted as the number of lags and →𝐿  denotes convergence in the 

distribution. 

When the 𝑀1 is larger than the critical value which is the upper-tailed N (0,1), 

then we should reject the null hypothesis of no causality-in-mean. Whereas, 

when the 𝑀2 is larger than the critical value which is the upper-tailed N (0,1), 

the null hypothesis of no causality in variance can be rejected. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The impact of trade war on commodity-currency nexus in US and China 

 

25 
 

CHAPTER 4: EMPIRICAL RESULTS 

 

 

4.1 Results of univariate estimation  

The results of estimation for each series are summarised in Table 4.1. As 

observed, in order to maximize the log-likelihood function, the parameters are 

estimated jointly. The significances of ARCH terms reflect the impact of past 

shock on current shocks of returns. Same goes to GARCH terms that reflect the 

impact of past conditional volatility on current volatility. The volatility 

persistence presents the sum of coefficients from ARCH and GARCH terms. 

All returns are recorded to the sum of less than 1, implying that the stability of 

volatility.  

For diagnostic checking, the Ljung-Box statistic is used for autocorrelation 

testing for standardized squared residuals (𝑄2) up to order 30, while the ARCH-

LM statistic is used to test whether the ARCH effects are existing in return series. 

The results show that the estimation of all model specifications does not 

encounter autocorrelation and ARCH effect in their standardised residuals. 

Not only that, no model specification can be used to fit three series before trade 

war which are steel, zinc, and lead. This might due to the behaviour patterns of 

the series are too difficult to be reflected in the GARCH model. 
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Table 4.1: Results of univariate estimation 
Before trade war  ARCH terms GARCH terms Volatility 

persistence 
   

Model specification 𝛼1 𝛼2 𝛼3 𝛼4 𝛼5 𝛽1 𝛽2 Q (30)  𝑄2 (30) ARCH-LM 

Panel A 

 

Aluminium 

USD/CNY  
AR(1) – ARCH(5) 

ARMA(1,1) – GARCH(1,1) 
0.35*** 
0.23*** 

0.23*** 
- 

0.14*** 
- 

0.17*** 
- 

0.10*** 
- 

- 
0.68*** 

- 
- 

0.9814 
0.9100 

49.26[0.015] 
50.42[0.008] 

33.41[0.305] 
1.64[1.000] 

7.9774[0.1575] 
0.0018[0.9664] 

Panel B 

 

Rubber 

USD/CNY 

AR(1) – GARCH(1,1) 
ARMA(1,1) – ARCH(1) 

0.06*** 
0.46*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.91*** 
- 

- 
- 

0.9672 
0.4580 

28.368[0.601] 
58.946[0.001] 

12.757[0.998] 
21.005[0.888] 

0.0005[0.9818] 
0.2477[0.6187] 

Panel C 

 

Steel 

USD/CNY 

N/A 
ARMA(1,1) – ARCH(1) 

- 
0.49*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.4930 

- 
65.738[0.000] 

- 
15.614[0.986] 

- 
0.2155[0.6425] 

Panel D 

 

Sugar 

USD/CNY 

ARMA(2,2) – GARCH(1,1) 
ARMA(1,1) – ARCH(1) 

0.02*** 
0.46*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.92*** 
- 

- 
- 

0.9417 
0.4615 

25.656[0.592] 
53.154[0.004] 

22.152[0.848] 
17.360[0.968] 

7.73E-05[0.9930] 
0.2000[0.6547] 

Panel E 

 

Zinc 

USD/CNY 

N/A 
ARMA(1,1) – GARCH(1,1) 

- 
0.23*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.68*** 

- 
- 

- 
0.9100 

- 
50.415[0.008] 

- 
1.6379[1.00] 

- 
0.0018[0.9664] 

Panel F 

 

Copper 

CNY/USD 

ARMA(5,5) – ARCH(2) 
ARMA(1,1) – ARCH(1) 

0.50*** 
0.59*** 

-0.03*** 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

0.4760 
0.5878 

31.973[0.159] 
58.912[0.001] 

0.0500[1.00] 
9.6585[1.00] 

0.0058[0.9971] 
0.2827[0.5949] 

Panel G 

 

Cotton 

CNY/USD 

ARMA(3,3) – ARCH(1) 
ARMA(1,1) – ARCH(1) 

0.92*** 
0.59*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

0.9176 
0.5878 

122.42[0.000] 
58.912[0.001] 

2.9022[1.00] 
9.6585[1.00] 

0.0110[0.9164] 
0.2827[0.5949] 

Panel H 

 

Lead 

CNY/USD 

N/A 
ARMA(1,1) – ARCH(1) 

- 
0.59*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.5878 

- 
58.912[0.001] 

- 
9.6585[1.00] 

- 
0.2827[0.5949] 

Panel I 

 

Sorghum 

CNY/USD 

ARMA(1,1) – GARCH(1,1) 
ARMA(1,1) – ARCH(1) 

0.12*** 
0.55*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.77*** 
- 

- 
- 

0.8891 
0.5477 

25.750[0.639] 
59.394[0.001] 

12.185[0.998] 
11.647[0.999] 

0.2306[06311] 
0.2569[0.6123] 

Panel J 

 

Soybean 

CNY/USD 

ARMA(1,1) – GARCH(1,1) 
ARMA(1,1) – ARCH(1) 

0.06*** 
0.52*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.92*** 
- 

- 
- 

0.9782 
0.5205 

21.483[0.841] 
51.999[0.005] 

30.184[0.456] 
11.445[0.999] 

1.1385[0.2860] 
0.2462[0.6198] 

Panel K 

 

Crude oil 

CNY/USD 

ARMA(1,1) – GARCH(1,1) 
ARMA(1,1) – ARCH(1) 

0.06*** 
0.52*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.94*** 
- 

- 
- 

0.9929 
0.5183 

26.518[0.598] 
52.529[0.005] 

22.181[0.847] 
11.694[0.999] 

1.6328[0.2013] 
0.2464[0.6196] 
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Table 4.1: (continued) 
During trade war  ARCH terms GARCH terms Volatility 

persistence 
   

Model specification 𝛼1 𝛼2 𝛼3 𝛼4 𝛼5 𝛽1 𝛽2 Q (30)  𝑄2 (30) ARCH-LM 

Panel A 

 

Aluminium 

USD/CNY  
MA(1) 

ARMA(1,1) – GARCH(1,1) 
- 

0.31*** 
- 
- 

- 
- 

- 
- 

- 
- 

- 
0.36*** 

- 
- 

- 
0.6657 

38.140[0.119] 
24.471[0.705] 

22.999[0.815] 
14.971[0.990] 

0.3591[0.5490] 
2.09E-05[0.9963] 

Panel B 

 

Rubber 

USD/CNY 

MA(1) – ARCH(1) 
ARMA(1,1) – GARCH(1,1) 

0.96*** 
0.26*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.36*** 

- 
- 

0.9561 
0.6205 

21.529[0.839] 
21.346[0.846] 

9.4952[1.0] 
22.188[0.847] 

2.0750[0.1497] 
0.0301[0.8623] 

Panel C 

 

Steel 

USD/CNY 

ARMA(4,4) – GARCH(1,1) 
AR(1) – GARCH(1,1) 

0.14*** 
0.39*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.73*** 
0.29*** 

- 
- 

0.8758 
0.6792 

20.876[0.748] 
20.528[0.902] 

17.219[0.970] 
12.201[0.998] 

0.4054[0.5243] 
0.0804[0.7767] 

Panel D 

 

Sugar 

USD/CNY 

MA(1) 
ARMA(1,1) – GARCH(1,1) 

- 
0.31*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.33*** 

- 
- 

- 
0.6407 

21.449[0.842] 
21.720[0.832] 

6.1756[1.00] 
23.779[0.782] 

0.0008[0.9775] 
0.0137[0.9068] 

Panel E 

 

Zinc 

USD/CNY 

ARMA(1,1) – GARCH(1,1) 

ARMA(1,1) – GARCH(1,1) 

0.04** 

0.31*** 

- 

- 

- 

- 

- 

- 

- 

- 

0.93*** 

0.36*** 

- 

- 

0.9672 

0.6657 

29.970[0.467] 

24.471[0.705] 

15.629[0.986] 

14.971[0.990] 

1.3373[0.2475] 

2.09E-05[0.9963] 

Panel F 

 

Copper 

CNY/USD 

ARMA(4,3) – GARCH(1,1) 
ARMA(1,1) – GARCH(1,1) 

0.06** 
0.33*** 

- 
- 

- 
- 

- 
- 

- 
- 

0.88*** 
0.31*** 

- 
- 

0.9456 
0.6430 

25.309[0.557] 
37.486[0.134] 

34.493[0.262] 
16.135[0.982] 

0.1702[0.6799] 
0.0039[0.9504] 

Panel G 

 

Cotton 

CNY/USD 

ARMA(1,1) 
ARMA(1,1) – GARCH(1,1) 

- 
0.33*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.31*** 

- 
- 

- 
0.6430 

28.535[0.489] 
37.486[0.134] 

25.170[0.717] 
16.135[0.982] 

0.4157[0.5191] 
0.0039[0.9504] 

Panel H 

 

Lead 

CNY/USD 

ARMA(1,1) 
ARMA(1,1) – GARCH(1,1) 

- 
0.33*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.31*** 

- 
- 

- 
0.6430 

31.876[0.325] 
37.486[0.134] 

24.762[0.737] 
16.135[0.982] 

1.2590[0.2618] 
0.0039[0.9504] 

Panel I 

 

Sorghum 

CNY/USD 

MA(3) 
ARMA(1,2) – ARCH(1) 

- 
0.32*** 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
0.3167 

6.6606[1.00] 
27.388[0.497] 

10.321[1.00] 
20.020[0.916] 

8.2595[0.0409] 
0.0005[0.9814] 

Panel J 

 

Soybean 

CNY/USD 

ARMA(1,1) – GARCH(1,1) 

ARMA(1,1) – GARCH(1,1) 

0.04** 

0.35*** 

- 

- 

- 

- 

- 

- 

- 

- 

0.94*** 

0.29** 

- 

- 

0.9828 

0.6358 

25.963[0.627] 

31.364[0.348] 

18.344[0.953] 

17.244[0.970] 

0.6940[0.4048] 

0.0008[0.9777] 

Panel K 

 

Crude oil 

CNY/USD 

ARMA(1,1) – GARCH(2,2) 
ARMA(1,1) – GARCH(1,1) 

0.02 
0.33*** 

0.04** 
- 

- 
- 

- 
- 

- 
- 

-0.08* 
0.31*** 

0.91*** 
- 

0.8981 
0.6389 

36.269[0.166] 
31.726[0.332] 

35.486[0.225] 
18.387[0.952] 

0.0774[0.9620] 
0.0086[0.9263] 

Notes: These models are estimated based on Equation (3) - (6). N/A indicates no model specification can be used to fit the series. ***, **, and * indicate statistical significance 

level at 1%, 5% and 10%. Volatility persistence is the total of coefficient values for ARCH and GARCH terms. Q (30) and 𝑄2 (30) are the test statistic for the null hypothesis 
of no autocorrelation exists up to order 30 for standardized residuals and standardized residuals squared respectively. ARCH-LM stands for the Lagrange multiplier test for 

autoregressive conditional heteroscedasticity. P-values are reported in [ ].  
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4.2 Detecting Granger causality-in-mean between commodity 

and exchange rate returns: Before and during the period of US-

China trade war 

The cross-correlations of standardised residuals and test statistic (M1) are 

computed up to 40 lags in order to detect the causality in mean between the 

commodity and exchange rate returns. The results of Granger causality-in-mean 

test are categorized into before and during the period of trade war. In this regard, 

causality-in-mean between both series before and during the trade war is 

summarized in Table 4.2 and Table 4.3, respectively. In both tables, Panel A-E 

show the results of mean causal effect in the context of China, while Panel F-K 

show the effect in the context of US. 

In Table 4.2, Panel A shows that the current standardized residual for aluminium 

returns and future standardized residuals for USD/CNY returns are significantly 

correlated at lag of 25 and 30 days. As observed in Panel B, the current 

standardized residual for rubber returns is significantly correlated with the 

future standardized residual for USD/CNY returns at lag of 25, 35 and 40 days. 

Meanwhile, the correlation between the past standardized residual for 

USD/CNY returns and current standardized residual for rubber returns is found 

to happen at lag of 5 days. 

Additionally, Panel D indicates that the past standardized residual for 

USD/CNY returns is correlated with the current standardized residual for sugar 

returns at lag of 5 and 10 days. Overall, these results demonstrate that there 

exists significant causal effect in mean from foreign exchange returns to 

commodity returns at lower lag orders in most cases, while the opposite 

direction happens at higher lag orders.  

In the context of US, Panel J indicates that the current standardized residual for 

soybean returns and future standardized residuals for CNY/USD returns are 

significantly correlated at lag of 5 and 10 days. As observed in Panel F and I, 

the past standardized residual for CNY/USD returns is correlated with the 

current standardized residual for copper and sorghum returns at lower and 

higher lag orders, respectively. 
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After compare results of causal effect in mean in Table 4.2 with those in Table 

4.3, there are some changes in causal direction between commodity and foreign 

exchange rate returns during the trade war. As observed in Table 4.3, Panel C 

shows that the past standardized residual for USD/CNY returns is only 

significantly correlated with the current standardized residuals for steel returns 

at lag of 5 days. This demonstrates that the movement of USD/CNY returns in 

5 days ago Granger causes the movement of current steel returns.  

However, Panel A, B, C, D and E show that the current standardized residual 

for commodity returns and future standardized residuals for USD/CNY returns 

are uncorrelated. This finding demonstrates that no existing causal effect from 

commodity returns to USD/CNY returns. This may have attributed trade war 

makes the commodity and exchange rate returns become more fluctuating and 

volatile as mentioned in Chapter 1. When the values of two variables are 

unstable, the causal effect will not be existing. Not only that, when tariffs 

imposed on China goods by United States, the exports to United States will be 

decreased sharply, then weaken the causal effect from commodity returns to 

USD/CNY returns through affecting the terms of trade. 

In the context of United States, Panel J further shows that the past standardized 

residual for CNY/USD returns is only found to be significantly correlated with 

the current standardized residual for soybean returns at lag of 5 days.  

For the sorghum return as observed in Panel I, its current standardized residual 

is correlated with the future standardized residual for CNY/USD returns at lag 

of 5 days. In Panel J, the current standardized residual for soybean returns is 

correlated with the future standardized residual for CNY/USD returns at all lag 

orders except for 10 days.  

As shown in Panel F, G and H, the past standardized residual for CNY/USD is 

correlated with the current standardized residual for copper, cotton and lead 

returns from lag of 5 days to lag of 40 days. Since United States contributes 

8.45%, 21.92% and 47.19% of the world’s production for copper, cotton and 

lead, respectively, the country has the market power to influence the price in 

these commodity markets. This implies that US successfully gains even more 

market power of these commodities by imposing tariffs on China’s goods.  
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Overall, the findings demonstrate that causality in mean from exchange rate 

returns to commodity returns exists in most cases, thereby supporting the 

currency-commodity hypothesis. This hypothesis implies the market powers of 

the major commodities increase during the trade war when US takes the 

initiative to start the trade war to protect their economic power. Therefore, when 

US imposes tariff on China goods, the country would be benefited by the market 

power, while China tends to lose their market power. This happens because of 

the relatively low export to China (Carvalho, Azevedo & Massuquetti, 2019). 

From the results, it also explains that when one country wishes to increase the 

market power of a particular commodity through imposing tariff, the country 

should impose tariff on the particular commodity of another commodity-

exporting country. This could eliminate the market power of another country 

and then gain from it. As shown in the results, United States successfully gains 

the market power of three commodities which are copper, cotton, and lead by 

imposing tariffs on China goods. 
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Table 4.2: Results of testing Granger causality-in-mean between commodity and exchange rate returns before US-China trade war 
  K=5 K=10 K=15 K=20 K=25 K=30 K=35 K=40 

Panel A 

 

USD/CNY (-k) → Aluminium 

Aluminium → USD/CNY (+k) 
1.16 (-0.028) 
0.23 (-0.018) 

0.29 (0.007) 
0.39 (0.006) 

0.29 (-0.0002) 
1.16 (0.023) 

-0.04 (0.009) 
0.75 (0.024) 

-0.62 (-0.001) 
1.57ᶜ (-0.011) 

-0.75 (-0.006) 
1.43ᶜ (0.004) 

-1.03 (-0.029) 
1.23 (0.006) 

-1.19 (-0.03) 
0.62 (-0.008) 

Panel B 

 

USD/CNY (-k) → Rubber 

Rubber → USD/CNY (+k) 

2.26ᵇ (-0.024) 
-0.42 (-0.026) 

1.05 (0.015) 
0.85 (0.006) 

0.36 (0.019) 
1.16 (0.018) 

0.90 (-0.02) 
0.90 (-0.02) 

0.45 (0.022) 
1.58ᶜ (0.012) 

0.10 (0.011) 
1.21 (0.014) 

0.58 (-0.025) 
1.59ᶜ (-0.005) 

0.30 (-0.006) 
1.37ᶜ (0.016) 

Panel C 

 

USD/CNY (-k) → Steel 

Steel → USD/CNY (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel D 

 

USD/CNY (-k) → Sugar 

Sugar → USD/CNY (+k) 

3.10ᵅ (0.051) 

-0.08 (-0.03) 

1.31ᶜ (0.015) 

-0.44 (-0011) 

0.69 (-0.011) 

  0.16 (0.011) 

0.28 (-0.007) 

0.02 (0.026) 

-0.31 (0.012) 

-0.23 (0.004) 

-0.31 (0.023) 

-0.37 (0.012) 

-0.62 (0.013) 

-0.35 (-0.001) 

0.80 (0.033) 

0.32 (-0.041) 

Panel E 

 

USD/CNY (-k) → Zinc 

Zinc → USD/CNY (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel F 
 

CNY/USD (-k) → Copper 

Copper → CNY/USD (+k) 

2.41ᵅ (-0.005) 
-0.78 (0.003) 

0.98 (-0.0007) 
-1.39 (0.007) 

-0.03 (0.005) 
-1.64 (-0.005) 

-0.78 (-0.005) 
-0.91 (-0.042) 

-1.25 (0.014) 
-1.18 (0.026) 

-1.71 (0.010) 
-1.39 (0.003) 

-1.53 (-0039) 
-1.35 (-0.002) 

-1.67 (-0.002) 
-1.40 (0.034) 

Panel G 
 

CNY/USD (-k) → Cotton 

Cotton → CNY/USD (+k) 

-0.56 (-0.016) 
-0.33 (-0.017) 

-1.16 (-0.023) 
-1.08 (0.014) 

-1.08 (0.042) 
-1.14 (0.017) 

-1.64 (-0.001) 
-1.52 (-0.012) 

-1.80 (-0.005) 
-1.16 (-0.034) 

-1.18 (0.027) 
-1.12 (0.007) 

-1.22 (-0.007) 
-1.44 (0.002) 

-1.52 (0.003) 
-1.69 (0.016) 

Panel H 
 

CNY/USD (-k) → Lead 

Lead → CNY/USD (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel I 
 

CNY/USD (-k) → Sorghum 

Sorghum → CNY/USD (+k) 

-0.75 (0.022) 
-0.11 (-0.002) 

-0.49 (0.015) 
-0.77 (0.001) 

1.65ᵇ (-0.072) 
-1.43 (0.007) 

1.22 (-0.012) 
-1.22 (0.018) 

0.64 (-0.025) 
-1.74 (-0.002) 

0.89 (-0.016) 
-1.31 (-0.026) 

1.22 (0.050) 
-0.60 (0.057) 

1.77ᵇ (-0.058) 
-1.03 (0.006) 

Panel J 

 
CNY/USD (-k) → Soybean 

Soybean → CNY/USD (+k) 

-0.82 (-0.010) 

2.30ᵇ (-0.028) 

-1.50 (-0.019) 

1.86ᵇ (-0.035) 

0.20 (0.009) 

1.25 (0.009) 

-0.37 (0.003) 

0.51 (0.004) 

-0.42 (-0.012) 

-0.02 (-0.003) 

0.57 (-0.019) 

0.15 (0.032) 

0.70 (0.005) 

0.61 (0.008) 

0.27 (0.008) 

0.51 (-0.017) 

Panel K 
 

CNY/USD (-k) → Crude oil 

Crude oil → CNY/USD (+k) 

0.25 (-0.040) 
0.73 (-0.032) 

0.80 (-0.024) 
0.29 (0.010) 

0.11 (0.007) 
0.08 (-0.007) 

-0.44 (0.020) 
-0.07 (-0.007) 

-0.60 (-0.024) 
0.09 (-0.032) 

-0.27 (-0.048) 
0.14 (0.041) 

-0.36 (-0.024) 
-0.37 (0.010) 

-0.57 (0.011) 
-0.61 (0.005) 

Notes: This table shows the test statistic of M1 which calculated from Equation (7). K indicates a truncated lag number. The values in parentheses are the K-th lag sample cross 

correlation between standardized residuals of commodity and exchange rate returns. The null hypothesis of no causality-in-mean is rejected if the test statistic value is greater 

than the upper-tailed critical value of the standard normal distribution. a, b, and c indicate that the null hypothesis is rejected at the significance level of 1%, 5% and 10% 

respectively.   
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Table 4.3: Results of testing Granger causality-in-mean between commodity and exchange rate returns during US-China trade war 
  K=5 K=10 K=15 K=20 K=25 K=30 K=35 K=40 

Panel A 

 

USD/CNY (-k) → Aluminium 

Aluminium → USD/CNY (+k) 

0.40 (-0.025) 
0.69 (-0.026) 

0.92 (0.044) 
0.71 (0.085) 

0.24 (-0.005) 
0.54 (0.086) 

-0.16 (-0.006) 
0.36 (-0.084) 

-0.42 (-0.045) 
0.79 (-0.063) 

-0.18 (-0.088) 
-0.39 (0.038) 

0.42 (-0.029) 
0.52 (-0.021) 

0.72 (0.004) 
0.71 (-0.076) 

Panel B 

 

USD/CNY (-k) → Rubber 

Rubber → USD/CNY (+k) 

0.23 (0.017) 
-0.85 (-0.017) 

0.52 (0.075) 
-1.50 (0.015) 

0.37 (0.046) 
-1.70 (-0.043) 

0.31 (-0.060) 
-1.54 (-0.029) 

0.65 (-0.012) 
-1.16 (-0.120) 

0.16 (0.026) 
-0.33 (-0.098) 

0.44 (0.021) 
-0.60 (-0.011) 

-0.09 (0.016) 
-0.86 (0.032) 

Panel C 

 

USD/CNY (-k) → Steel 

Steel → USD/CNY (+k) 

1.35ᶜ (0.010) 
0.37 (0.086) 

0.18 (-0.012) 
0.31 (0.024) 

0.20 (-0.041) 
-0.36 (0.021) 

-0.40 (-0.023) 
0.50 (-0.066) 

-0.94 (-0.023) 
0.82 (0.061) 

-1.02 (0.020) 
1.22 (0.057) 

-0.88 (-0.024) 
1.02 (-0.043) 

-1.08 (0.046) 
0.58 (0.035) 

Panel D 

 

USD/CNY (-k) → Sugar 

Sugar → USD/CNY (+k) 

-0.56 (-0.003) 
-1.22 (0.034) 

-0.52 (0.076) 
-1.01 (0.057) 

-0.73 (-0.021) 
-1.13 (0.010) 

-0.67 (0.060) 
-0.64 (0.051) 

-0.61 (0.025) 
-1.23 (-0.010) 

-0.57 (-0.047) 
-1.43 (0.036) 

-0.99 (0.016) 
-1.74 (0.017) 

-1.21 (-0023) 
-1.45 (-0.130) 

Panel E 

 

USD/CNY (-k) → Zinc 

Zinc → USD/CNY (+k) 

-0.30 (-0.052) 
0.41(0.098) 

-0.74 (-0.025) 
0.32 (-0.039) 

-0.70 (0.054) 
0.50 (0.004) 

-0.63 (-0.088) 
0.94 (0.018) 

-0.69 (-0.042) 
0.54 (0.061) 

-0.74 (-0.021) 
0.52 (0.085) 

-0.96 (-0.002) 
0.61 (-0.085) 

-0.27 (0.017) 
0.35 (0.016) 

Panel F 
 

CNY/USD (-k) → Copper 

Copper → CNY/USD (+k) 

18.06ᵅ (0.046) 
-0.56 (0.003) 

13.70ᵅ (0.032) 
0.67 (-0.004) 

11.67ᵅ (-0.017) 
0.62 (-0.033) 

9.76ᵅ (0.029) 
0.30 (0.012) 

8.52ᵅ (0.065) 
-0.17 (-0.049) 

7.44ᵅ (0.044) 
-0.47 (-0.013) 

6.50ᵅ (-0.033) 
-0.47 (0.063) 

5.77ᵅ (0.019) 
-0.67 (-0.038) 

Panel G 
 

CNY/USD (-k) → Cotton 

Cotton → CNY/USD (+k) 

11.63ᵅ (0.065) 
-0.60 (-0.029) 

8.80ᵅ (0.053) 
006 )-0.006) 

8.06ᵅ (-0.041) 
0.09 (0.107) 

6.35ᵅ (0.037) 
0.71 (-0.008) 

5.57ᵅ (0.055) 
0.93 (-0.121) 

4.76ᵅ (0.018) 
1.26 (0.119) 

4.86ᵅ (-0.094) 
1.11 (-0.038) 

4.73ᵅ (-0.023) 
1.07 (0.011) 

Panel H 
 

CNY/USD (-k) → Lead 

Lead → CNY/USD (+k) 

5.30ᵅ (0.015) 
-0.70 (0.012) 

4.39ᵅ (0030) 
-1.46 (-0.035) 

3.53ᵅ (-0.062) 
-1.39 (-0.002) 

2.75ᵅ (0.023) 
-1.45 (0.080) 

2.49ᵅ (-0.006) 
-1.97 (-0.004) 

2.25ᵇ (0.019) 
-1.69 (-0.068) 

1.79ᵇ (0.028) 
-0.20 (0.047) 

1.30ᶜ (-0.062) 
-0.49 (-0.015) 

Panel I 
 

CNY/USD (-k) → Sorghum 

Sorghum → CNY/USD (+k) 

1.12 (-0.054) 
1.51ᶜ (-0.023) 

0.53 (0.038) 
0.17 (-0.027) 

-0.16 (-0.017) 
0.56 (0.054) 

-0.29 (0.003) 
-0.02 (0.052) 

-0.13 (-0.113) 
-0.52 (0.030) 

0.87 (0.002) 
-0.97 (-0.022) 

0.32 (0.044) 
-1.23 (-0.053) 

0.59 (-0.063) 
-1.44 (0.003) 

Panel J 
 

CNY/USD (-k) → Soybean 

Soybean → CNY/USD (+k) 

1.59ᶜ (-0.093) 
2.58ᵅ (0.065) 

1.18 (-0.098) 
0.90 (-0.041) 

1.23 (-0.013) 
1.73ᵇ (0.095) 

0.50 (-0.001) 
2.23ᵇ (-0.085) 

0.30 (-0.089) 
2.21ᵇ (0.097) 

0.37 (0.077) 
2.41ᵅ (-0.074) 

-0.12 (0.029) 
2.44ᵅ (-0.010) 

0.20 (0.088) 
2.19ᵇ (-0.057) 

Panel K 
 

CNY/USD (-k) → Crude oil 

Crude oil → CNY/USD (+k) 

-0.83 (-0.002) 
0.22 (-0.073) 

-1.24 (0.034) 
-0.12 (-0.055) 

-0.26 (-0.012) 
-0.38 (0.083) 

-0.42 (0.074) 
0.27 (-0.133) 

-0.64 (0.002) 
0.66 (-0.085) 

-0.58 (-0.076) 
0.99 (-0.082) 

-1.03 (-0.019) 
0.90 (-0.107) 

-0.01 (0.017) 
0.43 (-0.047) 

Notes: This table shows the test statistic of M1 which calculated from Equation (7). K indicates a truncated lag number. The values in parentheses are the K-th lag sample cross 

correlation between standardized residuals of commodity and exchange rate returns. The null hypothesis of no causality-in-mean is rejected if the test statistic value is greater 

than the upper-tailed critical value of the standard normal distribution. a, b, and c indicate that the null hypothesis is rejected at the significance level of 1%, 5% and 10% 

respectively.   
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4.3 Detecting Granger causality-in-variance between 

commodity and exchange rate returns: Before and during the 

period of US-China trade war 

Granger causality in variance is used as a proxy for volatility spillover. To 

perform the test in detecting volatility spillover between commodity and 

exchange rate returns, cross-correlations of standardised residual squares and 

test statistic (M2) are computed up to 40 lags. Table 4.4 and Table 4.5 

summarize the cross-correlations and test statistics at lag of 5, 10, 15, 20, 25, 

30, 35 and 40 days. The results of Granger causality-in-variance between both 

series before and during the trade war are summarized in Table 4.4 and Table 

4.5, respectively. 

In Table 4.4, Panel A-E show that the standardised residual squares for 

USD/CNY and commodity returns are uncorrelated. This finding provides no 

evidence of existing volatility spillover between USD/CNY and commodity 

returns. Panel J shows that the past standardised residual squares for CNY/USD 

and current standardised residual squares for soybean returns are significantly 

correlated at lag of 5, 10, 15, 20, 25, 30, 35 and 40 days. Panel K also shows the 

same finding for crude oil. In addition, the current standardised residual squares 

for soybean and crude oil returns are found to be significantly correlated with 

the future standardised residual squares for CNY/USD returns. This finding 

demonstrate that the existing volatility spillover from CNY/USD returns to 

soybean and crude oil returns is most prominent.  

 

 

 

 

 

 

 



The impact of trade war on commodity-currency nexus in US and China 

 

34 
 

Table 4.4: Results of testing Granger causality-in-variance between commodity and exchange rate returns before US-China trade war 
  K=5 K=10 K=15 K=20 K=25 K=30 K=35 K=40 

Panel A 

 

USD/CNY (-k) → Aluminium 

Aluminium → USD/CNY (+k) 
-1.21 (0.002) 
-1.50 (-0.006) 

-1.57 (-0.003) 
-1.83 (-0.003) 

-2.19 (0.001) 
-2.33 (-0.014) 

-2.34 (-0.004) 
-1.92 (-0.004) 

-2.73 (-0.005) 
-1.64 (-0.003) 

-2.76 (0.0002) 
-1.78 (0.035) 

-3.07 (-0.006) 
-2.14 (-0.003) 

-3.39 (0.001) 
-2.54 (-0.004) 

Panel B 

 

USD/CNY (-k) → Rubber 

Rubber → USD/CNY (+k) 

0.35 (0.006) 
-0.18 (0.047) 

-0.61 (0.019) 
-1.18 (0.006) 

-1.10 (-0.007) 
-1.66 (0.013) 

-1.06 (-0.002) 
-2.20 (-0.004) 

-1.58 (-0.011) 
-2.16 (0.001) 

-1.73 (-0.007) 
-2.39 (-0.007) 

-2.13 (-0.002) 
-2.72 (-0.001) 

-1.30 (-0.007) 
-3.04 (-0.012) 

Panel C 

 

USD/CNY (-k) → Steel 

Steel → USD/CNY (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel D 

 

USD/CNY (-k) → Sugar 

Sugar → USD/CNY (+k) 

-0.03 (0.012) 
0.74 (0.056) 

-0.91 (0.006) 
-0.48 (-0.004) 

-1.08 (-0011) 
-0.88 (0.001) 

-1.52 (-0.012) 
-1.35 (0.011) 

-1.89 (-0.014) 
-1.81 (-0.006) 

-2.25 (-0.01) 
-2.20 (0011) 

-2.56 (-0.013) 
-2.02 (-0.0007) 

0.45 (-0.003) 
-2.38 (-0.006) 

Panel E 

 

USD/CNY (-k) → Zinc 

Zinc → USD/CNY (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel F 
 

CNY/USD (-k) → Copper 

Copper → CNY/USD (+k) 

-1.53 (-0.003) 
-1.53 (-0.004) 

-2.18 (-0.004) 
-2.17 (-0.004) 

-2.66 (-0.004) 
-2.66 (-0.005) 

-3.06 (-0.005) 
-3.00 (0.005) 

-3.42 (-0.003) 
-3.37 (-0.002) 

-3.75 (-0.004) 
-3.71 (-0.005) 

-4.06 (0.001) 
-3.97 (-0.004) 

-4.32 (-0.004) 
-4.25 (0.005) 

Panel G 
 

CNY/USD (-k) → Cotton 

Cotton → CNY/USD (+k) 

-1.48 (-0.005) 
-1.50 (-0.003) 

-2.10 (0.004) 
-2.13 (-0.004) 

-2.59 (-0.005) 
-2.60 (-0.006) 

-2.99 (-0.005) 
-3.00 (-0.005) 

-3.35 (-0.003) 
-3.35 (-0.006) 

-3.67 (-0.005) 
-3.67 (-0.001) 

-3.97 (0.001) 
-3.96 (-0.004) 

-4.25 (-0.005) 
-4.24 (-0.002) 

Panel H 
 

CNY/USD (-k) → Lead 

Lead → CNY/USD (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel I 
 

CNY/USD (-k) → Sorghum 

Sorghum → CNY/USD (+k) 

-0.62 (-0.005) 
-0.19 (-0.020) 

-1.00 (-0.006) 
-0.39 (-0028) 

-1.03 (0.013) 
-0.84 (-0021) 

-1.43 (0.015) 
-1.23 (0.015) 

-1.67 (-0.013) 
-1.48 (-0012) 

-1.94 (0.007) 
0.84 (-0.004) 

-2.10 (0.019) 
0.50 (0.015) 

-2.03 (-0007) 
-0.02 (-0.010) 

Panel J 
 

CNY/USD (-k) → Soybean 

Soybean → CNY/USD (+k) 

13.76ᵅ (-0.009) 
0.002 (-0.014) 

8.82ᵅ (-0.015) 
-0.72 (-0.012) 

6.54ᵅ (-0.011) 
-0.73 (-0.017) 

5.24ᵅ (-0.020) 
-1.19 (-0.015) 

4.30ᵅ (0.022) 
-0.93 (0.032) 

3.83ᵅ (0.026) 
10.93ᵅ (0.001) 

3.03ᵅ (-0.001) 
9.62ᵅ (-0.015) 

3.12ᵅ (-0.011) 
9.03ᵅ (-0.021) 

Panel K 
 

CNY/USD (-k) → Crude oil 

Crude oil → CNY/USD (+k) 

-1.39 (0.001) 
-1.32 (-0.015) 

-0.02 (-0.007) 
-0.95 (-0.015) 

7.42ᵅ (0.027) 
-1.48 (-0.012) 

5.89ᵅ (-0.011) 
-1.83 (-0.016) 

4.73ᵅ (0.005) 
-2.29 (0.0001) 

3.88ᵅ (-0.008) 
1.77ᵇ (0.001) 

5.17ᵅ (0.088) 
1.06 (0.002) 

4.44ᵅ (-0.005) 
046 (0.009) 

Notes: This table shows the test statistic of M2 which calculated from Equation (9). K indicates a truncated lag number. The values in parentheses are the K-th lag sample cross 

correlation between standardized residuals squared of commodity and exchange rate returns. The null hypothesis of no causality-in-variance is rejected if the test statistic value 

is greater than the upper-tailed critical value of the standard normal distribution. a and b indicate that the null hypothesis is rejected at the significance level of 1% and 5% 

respectively.   
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As observed in Table 4.5, Panel B shows the current standardised residual 

squares for rubber returns and the future standardised residual squares for 

USD/CNY returns are correlated at lag of 5, 15, 20 and 30 days, suggesting that 

there exists information transmission from rubber market to USD/CNY 

exchange market during the period of trade war. 

 Evidently, China expands its foreign direct investment in Thailand during the 

trade war and beat Japan as the top foreign investor in Thailand in 2019 

(Thailand Board of Investment, 2020). As we known, Thailand is one of the top 

rubber producers in the world. This might be the reason of the existence of 

causal effect between commodity and exchange rate returns during trade war. 

When China owns joint-venture firms that produce rubber in Thailand, it could 

eventually offset the harm from trade war and gain the market power.  

Panel J shows that the current standardised residual squares for soybean returns 

is only correlated with the future standardised residual squares for CNY/USD 

returns at lag of 5 days. Panel F and K indicate that the past standardised residual 

squares for CNY/USD returns is correlated with the future standardised residual 

squares for copper and crude oil returns at higher lag orders. Both cross-

correlations demonstrate that the past shock of CNY/USD returns could 

influence the current shock of copper and crude oil returns during the trade war.  

The occurrence of this spillover effect may be due to the market power of those 

commodities increase when United States imposes tariff on China’s goods. 

When one country imposes tariff on another country’s goods, this will direct 

affect the demand and supply of the goods between these two countries. 

Therefore, the market power will have changed after the tariff imposition. 

However, the demand and supply will not be affected by the tariff imposition 

only, there are many uncertain factors such as availability of substitute good, 

number of buyers and number of sellers will affect the demand and supply.   
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Table 4.5: Results of testing Granger causality-in-variance between commodity and exchange rate returns during US-China trade war 
  K=5 K=10 K=15 K=20 K=25 K=30 K=35 K=40 

Panel A 

 

USD/CNY (-k) → Aluminium 

Aluminium → USD/CNY (+k) 
0.15 (-0.021) 

- 
0.51 (0.005) 

- 
0.10 (0.083) 

- 
-0.45 (0.012) 

- 
-0.91 (-0.017) 

- 
-0.82 (-0.007) 

- 
-1.25 (0.042) 

- 
-0.69 (0.034) 

- 

Panel B 

 

USD/CNY (-k) → Rubber 

Rubber → USD/CNY (+k) 

-0.85 (-0.0001) 
2.26ᵇ (0.018) 

-1.59 (-0.018) 
1.01 (-0.050) 

-1.79 (-0.020) 
2.27ᵇ (0.042) 

-2.17 (-0.028) 
1.74ᵇ (-0.034) 

2.00ᵇ (-0.036) 
1.22 (0.014) 

1.47ᶜ (0.006) 
1.29ᶜ (0.002) 

1.14 (-0.037) 
0.88 (-0.037) 

0.70 (-0.029) 
0.30 (-0.019) 

Panel C 

 

USD/CNY (-k) → Steel 

Steel → USD/CNY (+k) 

-0.74 (0.079) 
-0.91 (0.031) 

-1.35 (-0.026) 
-1.38 (-0.029) 

-1.35 (-0.025) 
-1.62 (0.023) 

-1.60 (0.002) 
-1.87 (-0.048) 

0.69 (0.033) 
-1.86 (0.087) 

0.35 (-0.043) 
-1.13 (0.055) 

-0.11 (-0.031) 
-1.57 (-0.008) 

-0.20 (0.063) 
-1.77 (0.023) 

Panel D 

 

USD/CNY (-k) → Sugar 

Sugar → USD/CNY (+k) 

0.01 (0.098) 
- 

-0.60 (0.019) 
- 

-1.30 (-0.023) 
- 

-1.53 (-0.041) 
- 

-1.18 (0.123) 
- 

-1.21 (-0.062) 
- 

-0.68 (0.081) 
- 

-1.14 (-0.002) 
- 

Panel E 

 

USD/CNY (-k) → Zinc 

Zinc → USD/CNY (+k) 

-0.75 (-0.038) 
0.18 (0.115) 

0.16 (-0.034) 
-0.77 (-0.020) 

-0.40 (-0.002) 
-0.86 (-0.065) 

-1.04 (-0.002) 
-1.38 (-0.032) 

-0.82 (0.013) 
-1.03 (0.057) 

-1.08 (0.028) 
-1.32 (-0042) 

-1.45 (-0.056) 
-1.50 (0.075) 

-0.17 (0.165) 
-0.49 (0.051) 

Panel F 
 

CNY/USD (-k) → Copper 

Copper → CNY/USD (+k) 

1.44ᶜ (-0.010) 
-0.98 (0.023) 

-0.05 (0.014) 
-1.24 (0.028) 

-0.45 (0.016) 
-1.09 (-0.010) 

1.79ᵇ (0.206) 
-1.08 (-0.008) 

1.92ᵇ (-0.024) 
-1.13 (0.040) 

1.24 (-0.012) 
-1.34 (-0.039) 

0.61 (0.020) 
-1.25 (-0.034) 

0.49 (0.076) 
-1.45 (-0.058) 

Panel G 
 

CNY/USD (-k) → Cotton 

Cotton → CNY/USD (+k) 

7.00ᵅ (-0.025) 
- 

4.46ᵅ (-0.013) 
- 

3.13ᵅ (0.050) 
- 

2.72ᵅ (0.022) 
- 

1.88ᵇ (0.011) 
- 

1.58ᶜ (-0.026) 
- 

0.99 (-0.025) 
- 

068 (-0.025) 
- 

Panel H 
 

CNY/USD (-k) → Lead 

Lead → CNY/USD (+k) 

1.06 (-0.040) 
- 

0.08 (-0.006) 
- 

-0.12 (-0.034) 
- 

-0.30 (0.075) 
- 

-0.66 (-0.015) 
- 

-0.73 (0.002) 
- 

-1.07 (-0.037) 
- 

-0.67 (0.078) 

Panel I 
 

CNY/USD (-k) → Sorghum 

Sorghum → CNY/USD (+k) 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

Panel J 
 

CNY/USD (-k) → Soybean 

Soybean → CNY/USD (+k) 

-0.60 (-0.041) 
0.36 (0.056) 

-1.15 (-0.006) 
1.70ᵇ (0.119) 

-0.52 (0.012) 
0.87 (-0.010) 

0.04 (0.001) 
0.37 (-0.061) 

0.0002 (0.082) 
0.11 (0.057) 

-0.07 (-0.028) 
-0.19 (-0.011) 

-0.47 (-0.040) 
0.18 (-0.051) 

-0.74 (-0.039) 
-0.14 (-0.020) 

Panel K 

 
CNY/USD (-k) → Crude oil 

Crude oil → CNY/USD (+k) 

-1.29 (-0.014) 

-0.78 (0.036) 

-0.70 (-0.012) 

-1.30 (0.012) 

1.65ᵇ (0.018) 

-0.81 (-0.029) 

0.90 (-0.010) 

-1.20 (-0.027) 

0.39 (-0.052) 

-1.49 (-0.019) 

5.14ᵅ (0.024) 

-1.92 (0.010) 

4.38ᵅ (-0.025) 

-2.07 (0.049) 

3.80ᵅ (-0.001) 

-2.36 (-0.024) 

Notes: This table shows the test statistic of M2 which calculated from Equation (9). K indicates a truncated lag number. The values in parentheses are the K-th lag sample cross 

correlation between standardized residuals squared of commodity and exchange rate returns. The null hypothesis of no causality-in-variance is rejected if the test statistic value 

is greater than the upper-tailed critical value of the standard normal distribution. a, b, and c indicate that the null hypothesis is rejected at the significance level of 1%, 5% and 

10% respectively.   
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CHAPTER 5: CONCLUSION 

 

 

5.1 Overview 

The main findings of this research will be discussed in this section. Then 

followed by the implications that can be drawn from the empirical results. 

 

 

5.2 Main findings 

The objective of this paper is to analyse the impact of the US-China trade war 

on the causality linkages between commodity price and exchange rate. There 

are a lot of previous studies analysed the linkage between commodity prices and 

exchange rate, but no one examines the impacts of trade war on the linkages.  

The cross-correlation function model is used to examine the causality effects 

between commodity price and exchange rate. In order to better capture the 

causal effects, this study uses the daily spot price of commodity and exchange 

rate from the beginning of 2009 until the end of 2019. And separate the data 

into two periods which are before and during trade war. 

From the empirical results, we could obtain a few findings as follows: 

First, there are existences of causality-in-mean between some of China’s 

commodity prices and USD/CNY before trade war. However, only the 

USD/CNY returns significantly correlated with steel returns during the trade 

war. This implies that the trade war has weakened the causality linkage between 

commodity price and exchange rate.  

Second, all the selected China’s commodities such as aluminium, steel, sugar, 

and zinc, do not show volatility spillover between the commodity price and 

exchange rate before and during trade war. However, the results show that there 

exists causal effect between rubber price and exchange rate during trade war. 

This might due to China has expanded their investment in Thailand in 2018. As 

we knew, Thailand is one of the top producers of rubber, this can help China to 

offset the negative impacts of trade war and gain market power. 
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Third, trade war has strengthened the causality-in-mean and causality-in-

variance from CNY/ USD returns to most of the commodities before and during 

trade war. Since the United States has relatively low export to China, when the 

United States imposes tariff on China’s commodity, China will lose the market 

power while United States can gain from it.  

Fourth, United States gains market power of three commodities which are 

copper, cotton, and lead by imposing tariffs on China goods. This is because of 

China also one of the main producers of these commodities in the world. When 

the tariffs imposed, the China market will be damaged, hence, United States can 

gain market power from it. 

 

 

5.3 Implications 

There are few policy implications attained from the findings that can help to 

improve the welfare of investors and the countries as follows: 

First, the policymakers of the United States and China can stabilise the 

movements of commodity prices and exchange rates more efficiently during 

trade war. For United States’ policymakers, if they wish to stabilise the prices 

of copper, cotton, and lead, they can achieve it by controlling the exchange rate 

since these three commodities have strong causal effects from the exchange rate 

return to commodity return. For China’s policymakers, they may control the 

rubber commodity price by controlling the exchange rate and vice versa. This 

is due to only the rubber price and exchange rate consist strong causal effects in 

both directions.  

Second, investors could predict the movements of commodity prices and 

exchange rates. Since there are causal effects between some commodity prices 

and exchange rates, investors can observe the movements of commodity price 

and exchange rate to forecast the movements of the exchange rate and 

commodity price respectively. For instance, investors can forecast the 

movements of copper, cotton, and lead by observing the CNY/USD since these 

commodities have strong market power during the trade war. Therefore, 

investors can hedge their investment risk if they wish to invest during trade war 

period. 
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Third, policymakers can increase their market power of a commodity by 

imposing tariffs on that particular commodity. To achieve this, the country 

being imposed tariffs must be having large amounts of export of that particular 

commodity. This is because if the country does not have large amount of export, 

the tariff imposed will not bring much harm to the country.  

 

 

5.4 Limitations 

Based on the research, there are few limitations that can be improved in further 

study. Firstly, the period of the data is only up to the end of 2019 because the 

trade war has no end. Therefore, this study could not include the impacts on 

causality linkages between commodity price and exchange rate after trade war.  

Not only that, the cross-correlation function model that used in this study is 

unable to analyse all the series. This is because the series of steel, zinc, and lead 

before trade war period cannot be fitted into the model. This is because of the 

high complexity and large sample size of the series. Therefore, this study could 

not compare these three causal effects before and during trade war.  

 

 

 

 

 

 

 

 

 

 

 

 



The impact of trade war on commodity-currency nexus in US and China 

 

40 
 

REFERENCES 

Adebusuyi, B. S. (2004, November). Stabilisation of commodity market of  

interest to Africa. In Workshop on Constraints to Growth in Sub-

Saharan Africa, organized by the Intergovernmental Group of Twenty-

Four in Pretoria, South Africa. 

 

Arezki, R., Dumitrescu, E., Freytag, A., & Quintyn, M. (2014). Commodity  

prices and exchange rate volatility: Lessons from South Africa's capital 

account liberalization. Emerging Markets Review, 19, 96-105. doi:  

https://doi.org/10.1016/j.ememar.2014.01.001 

 

Backus, D. K., & Crucini, M. J. (2000). Oil prices and the terms of  

trade. Journal of international Economics, 50(1), 185-213. doi: 

https://doi.org/10.1016/S0022-1996(98)00064-6 

 

Baumgärtner, M., & Klose, J. (2019). Forecasting exchange rates with  

commodity prices—a global country analysis. The World 

Economy, 42(9), 2546-2565. doi: https://doi.org/10.1111/twec.12802  

 

Belasen, A. R., & Demirer, R. (2019). Commodity-currencies or currency- 

commodities: Evidence from causality tests. Resources Policy, 60, 162-

168. doi: https://doi.org/10.1016/j.resourpol.2018.12.015 

 

Blundell-Wignall, A., & Gregory, R. G. (1990). Exchange rate policy in  

advanced commodity exporting countries: Australia and New 

Zealand. Choosing an Exchange Rate Regime: The Challenge for 

Smaller Industrial Countries, International Monetary Fund, 

Washington, DC, 224-271. 

 

Bollen, J., & Rojas-Romagosa, H. (2018). Trade Wars: Economic impacts of  

US tariff increases and retaliations. An international perspective. CPB 

Background Document, 1-43. 

 

Calia, M. (2018). Watch President Trump’s full interview with CNBC. CNBC  

Politics. Retrieved from https://www.cnbc.com/2018/07/19/watch-

president-trump-full-interview-with-cnbc.html 

 

Carvalho, M., Azevedo, A., & Massuquetti, A. (2019). Emerging Countries and  

the Effects of the Trade War between US and China. Economies, 7(2), 

45. 

 

 

Chan, K., Tse, Y., & Williams, M. (2011, February). The relationship between  

commodity prices and currency exchange rates: Evidence from the 

futures markets. In Commodity Prices and Markets, East Asia Seminar 

on Economics, Volume 20 (pp. 47-71). University of Chicago Press. 

 

Chen, T. (2019). China lets yuan tumble past 7 per dollar as trade war escalates.  



The impact of trade war on commodity-currency nexus in US and China 

 

41 
 

Bloomberg News. Retrieved from 

https://www.bloomberg.com/news/articles/2019-08-05/china-s-

offshore-yuan-tumbles-past-7-per-dollar-to-record-low 

 

Cheung, Y. W., & Ng, L. K. (1996). A causality-in-variance test and its  

application to financial market prices. Journal of econometrics, 72(1-2), 

33-48. doi:  https://doi.org/10.1016/0304-4076(94)01714-X 

 

Chen, Y. C., & Rogoff, K. (2003). Commodity currencies. Journal of  

international Economics, 60(1), 133-160. doi: 

https://doi.org/10.1016/S0022-1996(02)00072-7 

 

Chen, Y. C., Rogoff, K. S., & Rossi, B. (2010). Can exchange rates forecast  

commodity prices?. The Quarterly Journal of Economics, 125(3), 1145-

1194. doi: https://doi.org/10.1162/qjec.2010.125.3.1145 

 

Chinn, M., & Johnston, L. (1996). Real exchange rate levels, productivity and  

demand shocks: evidence from a panel of 14 countries (No. w5709). 

National Bureau of Economic Research. 

 

Clements, K. W., & Fry, R. (2008). Commodity currencies and currency  

commodities. Resources Policy, 33(2), 55-73. doi:  

https://doi.org/10.1016/j.resourpol.2007.10.004 

 

Corden, W. M., & Neary, J. P. (1982). Booming sector and de-industrialisation  

in a small open economy. The economic journal, 92(368), 825-848. 

 

Daniels, J. (2019). Escalating trade war could dim global demand for  

commodities, says options expert. CNBC News. Retrieved from 

https://www.cnbc.com/2019/05/13/escalating-trade-war-could-dim-

global-demand-for-commodities.html 

 

Dauvin, M. (2014). Energy prices and the real exchange rate of commodity- 

exporting countries. International Economics, 137, 52-72. doi: 

https://doi.org/10.1016/j.inteco.2013.11.001  

 

De Gregorio, J., & Wolf, H. C. (1994). Terms of trade, productivity, and the  

real exchange rate (No. w4807). National Bureau of Economic 

Research. 

 

Ferraro, D., Rogoff, K., & Rossi, B. (2015). Can oil prices forecast exchange  

rates? An empirical analysis of the relationship between commodity 

prices and exchange rates. Journal of International Money and 

Finance, 54, 116-141. doi: 

https://doi.org/10.1016/j.jimonfin.2015.03.001 

 

Hafner, C. M., & Herwartz, H. (2006). A Lagrange multiplier test for causality  

in variance. Economics letters, 93(1), 137-141.doi: 

https://doi.org/10.1016/j.econlet.2006.04.008 

 



The impact of trade war on commodity-currency nexus in US and China 

 

42 
 

Hong, Y. (2001). A test for volatility spillover with application to exchange  

rates. Journal of Econometrics, 103(1-2), 183-224. doi: 

https://doi.org/10.1016/S0304-4076(01)00043-4 

 

Korhonen, I., & Juurikkala, T. (2009). Equilibrium exchange rates in oil- 

exporting countries. Journal of Economics and Finance, 33(1), 71-79. 

doi: 10.1007/s12197-008-9067-x  

 

Li, C., He, C., & Lin, C. (2018). Economic Impacts of the Possible China–US  

Trade War. Emerging Markets Finance and Trade, 54(7), 1557-1577. 

doi:  https://doi.org/10.1080/1540496X.2018.1446131 

 

Lof, M., & Nyberg, H. (2017). Noncausality and the commodity currency  

hypothesis. Energy Economics, 65, 424-433. doi:  

https://doi.org/10.1016/j.eneco.2017.05.024 

 

MacKinnon, J. G. (1991). Critical values for cointegration tests. In Eds.), Long- 

Run Economic Relationship: Readings in Cointegration. 

 

MacKinnon, J. G. (1996). Numerical distribution functions for unit root and  

cointegration tests. Journal of applied econometrics, 11(6), 601-618. 

 

Montiel, P. (1997). Exchange rate policy and macroeconomic management in  

ASEAN countries. Macroeconomic issues facing ASEAN countries, 

253-98. 

 

National Bureau of Economic Research. (2010). US Business Cycle Expansions  

and Contractions. Retrieved from https://www.nber.org/cycles/ 

 

Sjaastad, L. A., & Scacciavillani, F. (1996). The price of gold and the exchange  

rate. Journal of international money and finance, 15(6), 879-897. doi: 

https://doi.org/10.1016/S0261-5606(96)00045-9 

 

Sjaastad, L. A. (2008). The price of gold and the exchange rates: Once  

again. Resources Policy, 33(2), 118-124. doi: 

https://doi.org/10.1016/j.resourpol.2007.10.002 

 

The Economist. (2019). How the Sino-American trade war is affecting  

commodity markets. Retrieved from 

https://www.economist.com/graphic-detail/2019/12/02/how-the-sino-

american-trade-war-is-affecting-commodity-markets 

 

The White House. (2018). President Donald J. Trump is Confronting China’s  

Unfair Trade Policies. Retrieved from 

https://www.whitehouse.gov/briefings-statements/president-donald-j-

trump-confronting-chinas-unfair-trade-policies/     

 

 

 

 



The impact of trade war on commodity-currency nexus in US and China 

 

43 
 

Tröster, B. (2018). Commodity price stabilization: The need for a policy mix  

that breaks the vicious cycle of commodity dependence and price 

volatility (No. 20/2018). Policy Note, Austrian Foundation for 

Development Research (ÖFSE). 

 

United States Trade Representative. (2018). Findings of the Investigation into  

China’s Acts, Policies, and Practices Related to Technology Transfer, 

Intellectual Property, and Innovation Under Section 301 of the Trade 

Act of 1974. Retrieved from 

https://ustr.gov/sites/default/files/Section%20301%20FINAL.PDF 

 

U.S. Census Bureau. (2019). Monthly U.S. International Trade in Goods and  

Services. Retrieved from https://www.census.gov/foreign-trade/Press-

Release/current_press_release/ft900.pdf 

 

World Bank Group. (2019). Commodity Market Outlook. Retrieved from  

http://www.worldbank.org/commodities 

 

Xing, Y. (2018). China-US Trade War: a 21st Century Thucydides Trap? (No.  

18-17). National Graduate Institute for Policy Studies. 

 

Zhang, H. J., Dufour, J. M., & Galbraith, J. W. (2016). Exchange rates and  

commodity prices: Measuring causality at multiple horizons. Journal of 

Empirical Finance, 36, 100-120. doi: 

https://doi.org/10.1016/j.jempfin.2015.10.005 

 


