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Summary 

The US-China trade war has happened more than one year since 2018. During the 

period, the United States and China have tried several times of negotiations but never 

ended the trade war between the United States and China. Lee, Huh and Harris (2003) 

found that a country's economic growth is influenced by the major exporting countries 

of its domestic economic cycle. The United States and China are two major exporting 

countries in Taiwan, and its economy is excessively dependent on exports. Under this 

circumstance, Taiwan's economy is quite likely to be influenced by the US-China 

trade war. This article would use GARCH model to explore the influence of the US-

China trade war on Taiwan's stock market. The empirical result illustrates that both 

China and Taiwan's stock market would be influenced negatively by the US-China 

trade war which is the three phases on July 6, 2018, August 23, 2018 and June 15, 

2019. This result is consistent with the arguments mentioned by the previous papers. 

On the other hand, although many industries in Taiwan cannot avoid from the US-

China trade war, as long as a company with superior R&D capabilities and creativity, 

also, the establishment of the factory in Taiwan, it could avoid the risks of Chinese 

factors caused by the US-China trade war. 
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Ⅰ. Introduction 

The United States and China successively experienced the large-scale trade 

conflicts since March 2018. The US-China trade war would inevitably affect the 

economic trends of many countries due to the fact that the United States and China 

are the two largest economies in the world. Among them, Taiwan, which is extremely 

dependent on the trade of United States and China, is the first to bear the brunt. 

From the perspective of the enterprise, the influence of the US-China trade war 

on Taiwanese companies can be divided into direct and indirect effects. First, for the 

direct impact aspect: according to the Wall Street Journal, Taiwan is heavily 

dependent on the global supply chain. It has caused rising import costs and weak 

demand for export because of the US-China trade war. It made a severe blow to 

Taiwan. We can further infer that when Taiwanese companies with production 

factories in China import the raw materials from the United States, they must bear 

more import costs owing to the higher tariffs. On the other hand, when Taiwanese 

companies in China export their products to the United States, the cost of US 

importers has risen due to the increasing tariffs. This makes Taiwan companies lose 

their price advantage and thus affects the willingness of U.S. customers to purchase. 

Second, for the indirect impact aspect: based on Naughton (1997) study, Taiwan 



companies moved low-tech and labor-intensive industry to China for production, 

while retaining high value added and technology-intensive industry in Taiwan. 

However, in the case of the US-China trade war, after the orders are processed in 

Taiwan, products are manufactured in China, and shipped from China to the United 

States. It would lead a decline in the willingness of American to purchase because of 

the increase in tariffs. 

From the perspective of the economy, depending on Fama (1981) study, we can 

find that there is a positive relationship between stock price return and real economic 

activity, also the change in stock price return is the first indicator of the 

macroeconomic factors. Fortune (1989) discusses the relationship between the return 

rate of the stock market and the macroeconomic factors. It could be seen that the 

return rate of the stock market is related to the business cycle of the economy. 

Thornton (1993) indicates that “stock price return is indeed a leading indicator of real 

output in economy.” Therefore, this paper uses the stock return to discuss the 

influence of the US-China trade war on Taiwan's stock market.  

This paper would use the GRACH model to discuss whether the US-China trade 

war influence China’s stock market. According to Chen & Zhang (1997), the 

correlation coefficient between stock market returns and trade are closely related in 



the Asia-Pacific, and the countries with close trade relations have a co-movement 

relationship in the stock markets. Soydemir (2000) and Pretorius (2002) pointed out 

that the trade closeness can explain the correlation or co-movement in the stock 

markets. Thus, this paper wants to find out in the case that China's stock market is 

affected by the US-China trade war, would Taiwan's stock market, as stated by the 

papers, be influenced by the China’s stock market? Also, are there industries in the 

Taiwan stock market that are not affected by Chinese factors? 

Ⅱ. Methodology 

This paper uses the Event Study to discuss the influence of events on the stock 

returns and the volatility. Engle (1982) proposed firstly the theoretical model of 

volatility, which is the ARCH model, in which the conditional variance is defined as a 

function of the residual of squares, and it would change with period over time. But the 

study found that ARCH sometimes requires a higher order modeling to properly mold 

the model goodness fitting, also, the excessive parameter estimation would cause the 

ARCH model not being simplified. In this case, Bollerslev (1986) proposed the 

GARCH model, which solved the shortage of the extension linear structure of the 

ARCH model. Therefore, this study would use the GARCH model, and the model is 

as follows, 



 

𝑅𝑖,𝑡 = 𝛼𝑖,𝑡 + 𝛽𝑖,𝑡 ∙ 𝑅𝑚𝑡 + 𝜀𝑖,𝑡                                       (1) 

 

𝜀𝑖,𝑡|Ω𝑡−1~𝑁(0, ℎ𝑖,𝑡)                                                               (2) 

 

ℎ𝑖,𝑡 = 𝛼𝑖 + ∑ 𝛼𝑖,𝑗 ∙ 𝜀𝑖,𝑡−𝑗
2𝑞

𝑗=1 + ∑ 𝛽𝑖,𝑔 ∙ ℎ𝑖,𝑡−𝑔
𝑝
𝑔=1                         (3) 

 

Equation 1 is a mean equation, which is a Sharp one factor model.  𝑅𝑖,𝑡 represents 

the stock index return at different periods, 𝑖 = 1, 2, … , 𝑛 represents different stock 

indices, t = 1, 2, … , T denotes different time periods, 𝛼𝑖,𝑡  and 𝛽𝑖,𝑡 are estimation 

parameters, 𝑅𝑚𝑡 is the market return at different time periods, and 𝜀𝑖,𝑡 is the error 

term. 

Equation 2, Ω𝑡−1 is a collection of information and indicats all available news before 

the time t. 

Equation 3 is the variance equation, where ∑ 𝛼𝑖,𝑗 ∙ 𝜀𝑖,𝑡−𝑗
2𝑞

𝑗=1  is the ARCH effect, 

consisting of the lag order for error term of square, ∑ 𝛽𝑖,𝑔 ∙ ℎ𝑖,𝑡−𝑔
𝑝
𝑔=1  is the GARCH 

effect, which consists of the lag order for the error variance. 

To measure abnormal return and event-induced volatility, this paper adds the 

dummy variable 𝐷𝑖,𝑡 to the mean equation and the variance equation to explore the 

influence of the US-China trade war on Taiwan stock market. Therefore, the model is 

composed of the mean equation and the variance equation, and it is as follows, 



 

𝑅𝑖,𝑡 = 𝛼𝑖,𝑡 + 𝛽𝑖,𝑡 ∙ 𝑅𝑚𝑡 + 𝑟𝑖,𝑡 ∙ 𝐷𝑖,𝑡 + 𝜀𝑖,𝑡                              (4) 

 

𝜀𝑖,𝑡|Ω𝑡−1~𝑁(0, ℎ𝑖,𝑡)                                              (5) 

 

ℎ𝑖,𝑡 = 𝛼𝑖 + ∑ 𝛼𝑖,𝑗 ∙ 𝜀𝑖,𝑡−𝑗
2𝑞

𝑗=1 + ∑ 𝛽𝑖,𝑔 ∙ ℎ𝑖,𝑡−𝑔 + 𝑑𝑖,𝑡 ∙ 𝐷𝑖,𝑡
𝑝
𝑔=1                (6) 

 

Equation 4,  𝑅𝑖,𝑡 represents the stock index return at different periods, 𝑖 = 1, 2, … , 𝑛 

represents different stock indices, t = 1, 2, … , T denotes different time periods, 𝛼𝑖,𝑡  

and 𝛽𝑖,𝑡 are estimation parameters, 𝑅𝑚𝑡 is the market return at different time 

periods, 𝜀𝑖,𝑡 is the error term, and the newly added 𝑟𝑖,𝑡 indicates the abnormal 

return. 

Equation 6, where ∑ 𝛼𝑖,𝑗 ∙ 𝜀𝑖,𝑡−𝑗
2𝑞

𝑗=1  is the ARCH effect, consisting of the lag order 

for error term of square, ∑ 𝛽𝑖,𝑔 ∙ ℎ𝑖,𝑡−𝑔
𝑝
𝑔=1  is the GARCH effect, which consists of 

the lag order for the error variance. The newly added 𝑑𝑖,𝑡 represents the event-

induced volatility. In equation 4 and 6, 𝐷𝑖,𝑡 is a dummy variable indicating that it is 1 

during the event period, and it is 0 during the non-event period. 

This study is aimed at the stock market in China and Taiwan. The Shanghai 

Composite Index and the Shenzhen Composite Index are selected as the samples of 

China, and the TAIEX that is Taiwan Capitalization Weighted Stock Index and the 33 

Industrial Weighted Indices are collected as samples of Taiwan. This study selects the 

period when the United States imposes tariffs on China, which is the three phases on 

July 6, 2018, August 23, 2018, and June 15, 2019 to explore the influence of the US-

China trade war on Taiwan's stock market. The estimated period of the first round and 

the second round of tariffs is 200 days, of which the event period is 100 days and the 

non-event period is 100 days. The estimated period of the third round of tariffs is 135 



days, of which the event period is 35 days and the non-event period is 100 days. 

The data in this paper is time series of continuous returns, and all stock indices 

have taken the natural log and made one-time difference as the empirical data. After 

that, it has to see the data is stationary or not, and the stationarity can be determined 

by a unit root test. The result of the Phillips-Perron unit root test is that the all stock 

indices are statistically significance to reject the null hypothesis, it means the series 

data does not present a unit root, which indicates it is a time series of stationarity. 

Then, this paper uses the GARCH model to do a regression analysis, examines the 

influence of US-China trade war on the China and Taiwan stock markets, and see the 

abnormal return and event-induced volatility in the event and non-event periods. The 

GARCH results is shown in the table. 

Ⅲ. Empirical Results 

Table 

 2018/7/6 2018/8/23 2019/6/15 

 abnormal 

return 

event-induced 

volatility 

abnormal 

return 

event-induced 

volatility 

abnormal 

return 

event-induced 

volatility 

Shanghai 

Composite Index 
-0.1577** 0.2504* -0.1872** 0.2520*** -0.0560* 0.7817** 

Shenzhen 

Composite Index 
-0.2113* 0.5958*** -0.2503** 0.3813* -0.0481** 1.3180* 

TAIEX -0.0578* 0.0000 -0.0646* 0.1234*** -0.1116* 0.1146*** 

Cement and 

Ceramic 
-0.13163 0.0000 0.0790 0.5249 -0.1532* 0.2627 

Plastic and 

Chemical 
-0.0058 0.6449*** 0.0589 0.7270*** 0.0080 0.1015* 

Electrical -0.0880*** 0.2959** -0.0809** 0.0724*** -0.1439* 0.1295*** 

Cement -0.1652 0.0000 0.0553 0.6911 -0.1809** 0.2415 

Food -0.0218 0.0000 0.0278 0.1510** -0.0887 0.0564 

Plastic 0.0053 0.8477*** 0.0759 0.9755*** 0.0042 0.1428** 

Textile 0.0272 0.5923*** -0.0460 0.8421*** -0.0705 0.1047 



Electric 

Machinery 
-0.1917** 0.3785*** -0.1951* 0.3551*** -0.0300* 0.3096*** 

Electrical and 

Cable 
0.0626 0.2701** 0.1420 0.2917*** 0.0958 0.3411*** 

Chemical, 

Biotechnology, 

and Medical Care 

0.0215* 0.1468** 0.0706* 0.1790*** 0.0637*** 0.0347** 

Chemical -0.0038 0.0210 0.0400 0.4368*** -0.0238 0.1223 

Biotechnology 

and Medical Care 
0.1814** 0.4580** 0.1800** 0.5852*** 0.1207** 0.1052*** 

Glass and 

Ceramic 
0.0914 1.0840*** 0.1172 0.9561*** -0.1372*** 0.3236 

Paper and Pulp 0.1314 0.0046 0.1523 0.1602 0.0422 0.0000 

Iron and Steel 0.0173 0.4305*** 0.0257 0.3553*** -0.0020 0.0464 

Rubber 0.0548 0.0000 0.0332 0.3528*** -0.0170 0.0613 

Automobile -0.1197*** 0.3138*** -0.0118** 0.1676* -0.2236** 1.2851*** 

Electronics 0.0240 0.5102** 0.0620 0.5783* -0.0757 0.1479 

Semiconductor 0.00684 1.1845*** 0.0620 1.4057*** -0.1279 0.0138 

Computer and 

Peripheral Equipment 
0.0970 0.3825*** 0.1261* 0.6093*** -0.0983 0.1540 

Optoelectronic 0.0249 1.1843* -0.2429 1.2225** -0.0305 0.1510 

Communications 

and Internet 
0.0644 0.0429** 0.0143 0.0275** -0.0507 0.0000 

Electronic 

Parts/Components 
0.1250 0.9931 0.1636 0.0027 -0.0841 0.2019 

Electronic 

Products 

Distribution 

0.1400** 0.3672*** 0.1112 0.1089*** -0.1257*** 0.0168 

Information 

Service 
0.0169 0.0000 0.0756 0.3530*** -0.1370** 0.1749 

Other Electronic 0.1497 1.1134*** 0.1750* 1.4204 -0.0890 0.0053 

Building Material 

and Construction 
-0.0105 0.0000 -0.0847** 0.1640*** -0.0862 0.0269*** 

Shipping and 

Transportation 
-0.0212 0.1794*** -0.0231 0.0437 -0.0984 0.0329*** 

Tourism 0.1025 0.7990*** 0.1069 0.9178*** -0.0375 0.3829* 

Finance and 

Insurance 
0.0011 0.2490*** 0.0302 0.2232* -0.0729 0.0359 



Trading and 

Consumers' Goods 
-0.0015 0.1650 0.0369 0.6484* 0.0170 0.0366 

Oil, Gas and 

Electricity 
-0.0544 0.4627 0.0200 0.2934 0.1845* 0.9545** 

Other 0.1293** 0.2728*** -0.0552 0.3869*** -0.1045 0.1988 

*Significant at 10%; ** Significant at 5%; ***Significant at 1%. 

First of all, let us discuss the influence of the US-China trade war on Taiwan's 

major exports to the United States. According to the Bureau of Foreign Trade, MOEA, 

the top four products that Taiwan mainly exports to the United States are electric 

equipment and parts, machinery and parts, steel and iron products, and automobiles, 

motorcycles, and parts1. However, in Taiwan stock market, there is no relevant index 

that could accurately explain steel and iron products. In this case, steel and iron 

products were omitted, only the electric equipment and parts, machinery and parts, 

and automobiles, motorcycles, and parts were discussed. Based on the empirical 

results, the index returns of the electrical, the electric machinery and the automobile 

are significantly negative under the three phases of the US imposes tariffs on China. It 

indicates that the main exports from Taiwan to the United States has suffered losses 

from US-China trade war. On the other hand, the result shows that under the three 

phases of the United States imposes tariffs on China, the stock returns of the Shanghai 

Composite Index, the Shenzhen Composite Index, and the TAIEX are all significantly 

                                                      
1 Trade Statistics: The Bureau of Foreign Trade, MOEA 
https://www.trade.gov.tw/Pages/List.aspx?nodeID=1375 

https://www.trade.gov.tw/Pages/List.aspx?nodeID=1375
https://www.trade.gov.tw/Pages/List.aspx?nodeID=1375


negative. It is said that the US-China trade war not only shock China’s stock market 

but also bring the Taiwan’s stock market in a slump. The result is consistent with 

Chen & Zhang (1997), Soydemir (2000) and Pretorius (2002). 

Observing from the empirical results, we found that the index returns of the 

chemical, biotechnology, and medical care and the biotechnology and medical care 

are significantly positive under the three phases of the US imposes tariffs on China. It 

illustrates the both related biotechnology industries are not influenced by Chinese 

factors. By contrasting the main exports industries from Taiwan to the United States 

and the related biotechnology industries, it can be found that the related 

biotechnology industries are unique compared to other industries, 1. the production 

bases of the biotechnology-related industries are mostly located in Taiwan, and 2. the 

biotechnology-related industries pay more attention at R&D than other industries, so 

they have more innovative products. Based on the above, we can refer that the 

industry with more R&D and innovation capabilities in Taiwan can avoid the risk of 

China factors in the US-China trade war. 

Ⅳ. Conclusions and Suggestions 

This paper mainly discusses the influence of the US-China trade war on Taiwan's 

stock market. This section would be divided into two parts based on the empirical 



results, conclusions and suggestions. 

Conclusions 

This study uses GARCH as the empirical model to examine the influence of the 

three phases of US-China trade conflicts on Taiwan's stock market on July 6, 2018, 

August 23, 2018, and June 15, 2019. The empirical result indicates that the US-China 

trade conflicts not only negatively influence the China’s stock market but also bring 

Taiwan’s stock market in a slump. And this result is consistent with Baxtera and 

Kouparitsas (2005), due to the trade connection, Taiwan's economic growth would be 

influenced by the United States and Chinese domestic economy. 

Furthermore, according to the empirical results, we can find that the index returns 

of the chemical, biotechnology, and medical care and the biotechnology and medical 

care are not influenced by the US-China trade war. Consequently, there is the 

following arguments, enterprises that set up factories in Taiwan and they have certain 

capabilities of R&D and the innovation abilities could avoid the risks of Chinese 

factors caused by the US-China trade war. 

Suggestions 

The US-China trade war has started until now, there is a low chance for Taiwan to 



get benefit from this event, and there is a high chance for Taishang to withdraw their 

capital from China. Actually, it is a great opportunity for Taishang back to invest in 

Taiwan. But there are five problems in Taiwan such as the shortage of water, land, 

electricity, labor and talents. In addition, there still have the problems of costly land 

and cumbersome EIA (environmental impact assessment). Hence, Taiwanese 

businessmen in China may not want to return to Taiwan. If Taiwan doesn’t take the 

opportunity for Taishang and their capital return to Taiwan, I believe that the chance 

is small for Taishang returning to Taiwan in the future. So, the Taiwan government 

must try to solve the problems mentioned above to avoid Taiwanese businessmen in 

China transferring capitals to other countries. 

For the lack of labor and talents, I recommend Taiwan government can use two 

ways to solve this problem, first, the tax cuts; second, industry-university cooperation. 

For the first part of tax cuts, the tax that the companies pay to the government would 

depend on the amount of salary the company gives to its employees. When the 

companies give employees a certain percentage of salary, the company can get a 

certain percentage of tax cuts. Accordingly, the company would be willing to give 

higher wages and salary to labor and talents, and then it would not happen the outflow 

of labor and the talents brain-drain due to the salary issues. For the second part of 

industry-university cooperation, the Taiwan government could use the way of 



industry-university cooperation to train the students that needed in that field so that 

students can directly work as soon as they graduate. Therefore, both ways could not 

only solve the shortage of Taiwan’s labor and talents but also continuously create 

more labor and talents for enterprises. 

Finally, Taiwan’s economy development should stay sharp on the US-China trade 

war. Probably, it may appear the new expression for US-Taiwan trade war or Taiwan-

China trade war in the future. As a result, Taiwan should not rely too much on the two 

major markets of China and the United States. Moreover, in order to avoid the risk of 

the trade war between Taiwan and the U.S. or Taiwan and China. Taiwan government 

should try to seek more export orders from various countries around the world. 
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