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Abstract 
In recent years, as China's trade surplus with the U.S. continues to grow and Sino-U.S. 
trade friction intensifies, the foreign exchange risk of Chinese listed companies has 
become increasingly urgent. It is important to study a scientific and reasonable foreign 
exchange risk assessment system for listed companies' cross-border trade decisions. 
Based on this, firstly, this paper constructs a foreign exchange risk assessment index 
system for listed companies, then combines the entropy value method and Critic method 
to get the combination weights, and then uses the weighted TOPSIS method to construct 
a foreign exchange risk assessment system for listed companies. By selecting Chinese 
manufacturing listed enterprises from 2016-2021 as the sample, the empirical results 
show that: the foreign exchange risk of Chinese manufacturing listed enterprises 
increases significantly after 2018; the operating capacity of enterprises is more affected 
by the 2018 Sino-US trade war compared with other indicators, and relevant suggestions 
are put forward in conjunction with the actual situation. 
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1. Introduction 

Since China's accession to the WTO, with China's long-term trade surplus with the United States, 
the rise of U.S. trade protectionism, and the persistence of Sino-U.S. trade frictions, RMB 
exchange rate volatility has amplified, while rising U.S. economic policy uncertainty can 
produce increasingly significant negative shocks to China's macroeconomic performance by 
exacerbating RMB exchange rate volatility (Wang Panpan [1], 2021). At the micro firm level, 
with the continuous development of international trade and the steady progress of RMB 
internationalization, firms' foreign-related business and foreign currency assets held increase 
year by year, and their foreign exchange risk exposure is increasing (Chang Chunyan [2], 2017), 
and domestic firms generally have significant foreign exchange risk exposure (Chen Fengxian 
et al. [3], 2020; He Q et al. [4], 2021) In 2018 U.S. President Donald Trump announced a formal 
trade war with China and imposed substantial tariffs on relevant goods, followed by China's 
retaliatory tariffs on relevant U.S. goods, thus escalating the U.S.-China trade friction into a U.S.-
China trade war. Chiu-Ming [5] (2017) argues that the U.S.-China trade war exacerbates the 
foreign exchange risk faced by listed firms, especially those with a relatively large share of 
cross-border trade manufacturing listed companies, which will have an impact on the 
profitability, solvency, and operating capacity of listed companies, and even affect the entire 
industrial chain in Asia and the world, triggering disorder and chaos in world currency and 
capital. In the global economic environment of intensifying foreign exchange risk, more and 
more import and export enterprises gradually establish the awareness of exchange rate 
hedging, hedging awareness and risk-neutral concept, and market transactions become more 
and more rational, and derivatives transactions keep growing. Therefore, it is of profound 
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practical significance to study the foreign exchange risk situation of listed Chinese 
manufacturing enterprises during 2016-2019. 
Domestic scholars currently use a variety of methods to assign weights to various risk 
indicators faced by various subjects, which are also important for future research, but rarely 
address the foreign exchange risk assessment of Chinese manufacturing listed enterprises. This 
paper selects data related to Chinese manufacturing listed enterprises from 2016-2019, 
establishes four major indicator systems including profitability, solvency, operational capacity 
and foreign exchange risk as well as 13 specific indicators, and innovatively combines the 
entropy, Critic and Topsis methods to assign risk indicators to Chinese manufacturing listed 
enterprises, firstly using the entropy and Then, we used the Topsis method to obtain the 
comprehensive score and the score of each financial capability, which makes the weighting and 
score of indicators more objective and reasonable. Finally, based on the obtained findings, 
relevant suggestions are made for the foreign exchange risk management of Chinese 
manufacturing listed companies. The study can enrich the existing literature and provide an 
innovative assessment method, which is important for the foreign exchange risk management 
of Chinese manufacturing listed enterprises. 

2. Data Sources for the Construction of Foreign Exchange Risk Assessment 
Index System for Listed Companies 

2.1. Indicator System 
Profitability mainly refers to the speed of profit growth of the enterprise, which is the guarantee 
of the enterprise's ability to cope with the impact of foreign exchange risk. The main indicators 
include return on net assets, total net asset margin, gross sales margin and net sales margin, etc. 
Debt-servicing ability mainly involves listed enterprises' control of cash flow and debt 
management, which is the basis of enterprises' ability to directly cope with foreign exchange 
risk, mainly including current ratio, quick ratio and gearing ratio, etc. Operating ability is mainly 
the efficiency of listed enterprises in deploying internal and external resources, which is an 
important prerequisite for enterprises to be able to cope with foreign exchange risks, mainly 
including accounts receivable turnover ratio, current assets turnover ratio and total assets 
turnover ratio. Indicators that directly reflect the foreign exchange risk of enterprises are also 
added: exchange gains and losses, foreign currency assets and foreign currency debts, where 
US dollar assets are used instead of foreign currency assets and US dollar short-term 
borrowings are used instead of foreign currency debts. 

2.2. Data Source and Pre-processing 
Firstly, the list of listed enterprises in China's manufacturing industry is queried through Wind 
database, and the data of relevant indexes of enterprises are directly exported from Wind 
database, and the listed enterprises in ST and *ST categories and some enterprises with missing 
data are excluded, and 131 listed enterprises are finally determined as the research objects. In 
order to prevent the selected relevant data from appearing negative or meaningless in the 
solving process, the data are processed with non-negativity and leveling. 
For the positive indicators: 
 

 𝑿𝒊𝒋 =  
𝑿𝒊𝒋 𝒎𝒊𝒏(𝑿𝟏𝒋,𝑿𝟐𝒋,…,𝑿𝒏𝒋)

𝒎𝒂𝒙 𝑿𝟏𝒋,𝑿𝟐𝒋,…,𝑿𝒏𝒋  𝒎𝒊𝒏(𝑿𝟏𝒋,𝑿𝟐𝒋,…,𝑿𝒏𝒋)
+ 𝟏                                            (1) 

 
For negative indicators: 
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 𝑿𝒊𝒋 =  
𝒎𝒂𝒙 𝑿𝟏𝒋,𝑿𝟐𝒋,…,𝑿𝒏𝒋  𝑿𝒊𝒋

𝒎𝒂𝒙 𝑿𝟏𝒋,𝑿𝟐𝒋,…,𝑿𝒏𝒋  𝒎𝒊𝒏(𝑿𝟏𝒋,𝑿𝟐𝒋,…,𝑿𝒏𝒋)
+ 𝟏                                       (2) 

 
i = 1,2,…,n;j = 1,2,…,m. 

3. Research Principles 

3.1. Entropy Method and CRITIC Method for Weighting 
3.1.1. Entropy Method to Determine Index Weights 
Step 1: Calculate the weight of the ith firm under the jth indicator for that indicator. 
 

 𝑃 =            (𝑗 = 1,2, … , 𝑚)                                                (3) 

 
Step 2: Calculate the information entropy of the jth indicator. 
 

 𝑒 =  − ∑ 𝑃 ln(𝑃 )                                                    (4) 

 
Step 3: Calculate the coefficient of variation of the jth indicator. 
 

 𝑔 = 1 −  𝑒                                                                     (5) 
 
Step 4: Calculate the weight of the jth indicator. 
 

 𝑊 =  
∑

                                                                     (6) 

3.1.2. Critic Method to Determine Indicator Weights 
Step 1: In the Critic calculation process, for the normalized matrix. 
 

 𝑀 =  𝑚 =  

𝑚  𝑚  𝑚 …

𝑚  𝑚  𝑚 …

𝑚…  𝑚…  𝑚……

                                              (7) 

 
The standard deviation is calculated separately for each column in the matrix M. 
 

 𝛿 =  
(∑ (  

∑
) )

          (𝑗 = 1,2, … , 𝑚)                                 (8) 

 
𝛿  is the standard deviation of the importance index of the yth group, which represents the size 
of the difference of the importance index of each evaluation index.  
Step 2: Calculate the correlation coefficient between the importance index data of group i and 
group j. 
 



Volume 3 Issue 9, 2022 

DOI: 10.6981/FEM.202209_3(9).0005 

34 

Frontiers in Economics and Management 

ISSN: 2692-7608 

 𝜎 =  
∑ ((  

(∑ )
)(  

(∑ )
))

∑ ((  
(∑ )

)  ∑ (  
(∑ )

))

                                    (9) 

 (𝑖 = 1,2, … , 𝑛; 𝑗 = 1,2, … , 𝑚) 
 
Step 3: Find the amount of information contained in each weight vector. 
 

 𝐶 =  𝛿 ∑ (1 − 𝜎 )          (𝑖 = 1,2, … 𝑛; 𝑗 = 1,2, … , 𝑚)                      (10) 
 
Step 4: Find the Critic weight corresponding to the jth weight vector. 
 

 𝑇 =  
∑

                                                                  (11) 

 
The weights of each index are calculated separately by the entropy value method and Critic 
method, and then the combined weights of the index weights of the two methods are calculated 
with the following formula. 
 

 𝑊 =  
 × 

∑(  × )
                                                (12) 

3.1.3. Topsis Comprehensive Evaluation Method 
Step 1: Calculate the normalization matrix V of the combined weights. 
 

 𝑉 =  (𝑊 ) ×       (𝑖 = 1,2, … , 𝑛; 𝑗 = 1,2, … , 𝑚)                     (13) 
 
Step 2: Select the optimal and worst positive and negative ideal solutions. 
 

 𝑉 = (𝑣 , 𝑣 , … , 𝑣 )                                                           (14) 
 

 𝑉 = (𝑣 , 𝑣 , … , 𝑣 )                                                           (15) 
 
Step 3: Calculate the distance of each financial capability indicator from the optimal and the 
worst positive or negative ideal solution respectively 𝐿 , 𝐿 . 
 

 𝐿 =  ∑ (𝑣 −  𝑣 )                                                 (16) 

 

 𝐿 =  ∑ (𝑣 −  𝑣 )                                                 (17) 

 
Step 4: Calculate the evaluation reference value, the larger the reference value the worse the 
assessment result. 
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 𝐷 =  
 

                                                                      (18) 

3.2. Foreign Exchange Risk Assessment Process for Listed Companies 
In this paper, in order to study the foreign exchange risk of Chinese manufacturing listed 
enterprises, we firstly establish the index system reflecting foreign exchange risk and identify 
specific indicators. Secondly, data normalization pre-processing is performed based on the data 
obtained from Wind database to avoid data invalidation. Then the entropy value method and 
Critic method are applied to calculate the portfolio weights, and the Topsis method is used to 
calculate the composite score and each financial capability score, and finally the results are 
analyzed and conclusions are drawn and relevant suggestions are made. 

4. Empirical Analysis 

4.1. Weighting Results 
The results of the entropy method, Critic method, and combination weights were obtained by 
programming the solution using Python, as shown in Table 1. The larger the combination 
weight, the more the indicator is affected by the foreign exchange risk. The cross-sectional 
comparative analysis of the table shows that regardless of the year and whether the impact of 
the trade war between China and the U.S. is received, the operating capacity of enterprises is 
most affected by foreign exchange risk. 
 

Table 1. Final weighting of each indicator from 2016-2021 
2016 Profitability Solvency Operating Capacity Foreign exchange risk 

Entropy value 3.9967 2.9948 2.9945 2.9976 
Entropy method weights 0.1875 0.3010 0.3179 0.1378 

critic weight 0.2084 0.2311 0.2659 0.2287 
Portfolio weights 0.1305 0.2880 0.4041 0.1318 

2017  
Entropy value 3.9967 2.9950 2.9953 2.9979 

Entropy method weights 0.2067 0.3120 0.2936 0.1294 
critic weight 0.2096 0.2351 0.2622 0.2238 

Portfolio weights 0.1724 0.3095 0.3366 0.1300 
2018  

Entropy value 3.9965 2.9961 2.9955 2.9983 
Entropy method weights 0.2417 0.2678 0.3130 0.1169 

critic weight 0.2404 0.2198 0.2605 0.2129 
Portfolio weights 0.2264 0.2534 0.3608 0.1076 

2019  
Entropy value 3.9969 2.9975 2.9954 2.9982 

Entropy method weights 0.2412 0.1958 0.3571 0.1380 
critic weight 0.2511 0.1797 0.2676 0.2306 

Portfolio weights 0.2320 0.1580 0.4167 0.1334 
2020     

Entropy value 3.9970 2.9980 2.9956 2.9985 
Entropy method weights 0.2408 0.1978 0.3681 0.1437 

critic weight 0.2521 0.1780 0.2843 0.2429 
Portfolio weights 0.2323 0.1537 0.4379 0.1463 

2021     
Entropy value 3.9969 2.9982 2.9957 2.9984 

Entropy method weights 0.2432 0.1963 0.3687 0.1362 
critic weight 0.2547 0.1801 0.2876 0.2237 

Portfolio weights 0.2342 0.1569 0.4401 0.1302 
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(1) Entropy weight, Critic weight and combination weight were calculated for the profitability 
of 131 listed companies (see Table 2). From the vertical comparison of "profitability" in Table 
2, it can be seen that the weight of profitability index continues to increase in the period of 
2016-2021, and the increase is the largest in 2017-2018, which indicates that the profitability 
of Chinese listed manufacturing enterprises is continuously affected by the Sino-US friction, and 
after the Sino-US trade war in 2018, the profitability of enterprises The level of profitability 
affected by foreign exchange risk has increased significantly after the Sino-US trade war in 2018. 
The significant increase in the level of corporate profitability affected by foreign exchange risk 
is speculated to have various reasons, including the continuous increase of trade tariffs, the 
monolithic business within the enterprise, etc. 
(2) The vertical comparison of the table "solvency" shows that the solvency of enterprises is 
affected by foreign exchange risk in 2016-2017, but the impact of foreign exchange risk 
decreases in 2018 after the trade war between China and the U.S., presumably due to the 
intensification of trade frictions between China and the U.S., enterprises take hedging measures 
to prevent and control foreign exchange risk. Such as the purchase of foreign exchange 
derivatives for hedging, which in turn reduces the pressure of debt servicing of enterprises. 
(3) The longitudinal comparison of "operating capacity" shows that the weight of enterprise 
operating capacity increased rapidly after the US-China trade war in 2018, indicating that the 
impact of the US-China trade war on enterprise operating capacity lasted for a longer period of 
time and had a greater impact on the management ability of enterprise accounts receivable and 
assets. 
(4) The vertical comparison of "foreign exchange risk" shows that the indicator weight of 
enterprise foreign exchange risk was the lowest during the Sino-US trade war in 2018, and then 
increased rapidly after 2019, indicating that the impact of the Sino-US trade war on enterprise 
foreign exchange risk is decreasing rather than increasing. Increasingly, in order to avoid 
suffering more exchange losses and asset depreciation, enterprises took financial or 
operational hedging means to hedge their assets in advance, which effectively reduced 
exchange losses and thus mitigated the foreign exchange risk brought by the Sino-US trade war 
in 2018. However, it may be due to the impact of the Sino-US trade war on other industries 
spreading to the manufacturing industry, and the foreign exchange risk of the upstream and 
downstream industry chains intensifying, which in turn leads to a significant increase in the 
weight of foreign exchange risk indicators of enterprises after 2019. 

4.2. Evaluation Results 
The score implies that the higher the score, the lower the relative posting progress and the 
worse the indicator performance. In addition to showing the scores of each financial capability, 
Table 2 also examines the degree of concentration and fluctuation of the data. The analysis of 
the scores of other financial capability indicators is as follows. 
(1) The profitability scores of 131 listed companies were combined using the Topsis method. 
As can be seen from the table "profitability", the profitability index scores are higher and the 
performance is worse in 2017-2018, and the scores drop back and the performance improves 
in 2019 and beyond, presumably due to the help of national policies and the adjustment of 
enterprises' own business, which enhances the ability of enterprises' profitability to cope with 
foreign exchange risks. Meanwhile the volatility of profitability dropped significantly in 2017-
2018, indicating that the impact of foreign exchange risk on manufacturing enterprises is 
universal, and the volatility picked up slightly after 2019, indicating that enterprises are 
gradually adjusting their own business strategies to restore profitability. 
(2) From the table "solvency" we can see that the solvency score in 2017-2018 is relatively low 
and the performance is good, which indicates that the solvency of enterprises under the 
influence of the trade war between China and the United States is not reduced but increased, 



Volume 3 Issue 9, 2022 

DOI: 10.6981/FEM.202209_3(9).0005 

37 

Frontiers in Economics and Management 

ISSN: 2692-7608 

and the foreign exchange risk brought by the trade war between China and the United States 
has eased the debt pressure of enterprises, which is consistent with the analysis of the results 
in Table 2. However, the solvency score tends to rise in 2019 and beyond, presumably due to 
the possible global outbreak of the new crown epidemic in 2020, which makes the global 
foreign exchange market highly volatile and increases the debt pressure of enterprises. 
(3) As shown in the table "Operating Capacity", the operating capacity score continues to 
decline from 2016 to 2021, and the performance continues to improve, indicating that the 
enterprises have taken appropriate hedging instruments to hedge their assets in a timely 
manner, while the domestic policies have helped to ensure the continuous improvement of the 
enterprises' operating capacity. 
(4) From the table "foreign exchange risk", we can see that the foreign exchange risk index 
scores of enterprises in 2016-2018 have been declining, and rapidly rising after the Sino-US 
trade war in 2018, which indicates that the foreign exchange risk of manufacturing enterprises 
has increased significantly after the Sino-US trade war, which is consistent with the analysis of 
the results in Table 2. 
 

Table 2. 2016-2019 Foreign Exchange Risk Composite Score and Score by Indicator 

 Average 
value 

Standard 
deviation Median Maximum 

value 
Minimum 

value 
Very 
poor 

Year Overall Score 
2016 0.6749 0.0268 0.6759 0.7386 0.5822 0.1564 
2017 0.5470 0.0332 0.5381 0.6685 0.5029 0.1656 
2018 0.5942 0.0301 0.5903 0.6878 0.5319 0.1559 
2019 0.6094 0.0255 0.6057 0.6779 0.5673 0.1106 
2020 0.6153 0.0289 0.6104 0.7086 0.5348 0.1738 
2021 0.6237 0.0235 0.6197 0.6849 0.5527 0.1322 

Profitability 
2016 0.5278 0.0164 0.5293 0.5794 0.4748 0.1046 
2017 0.6220 0.0025 0.6224 0.6280 0.6050 0.0230 
2018 0.6230 0.0023 0.6232 0.6288 0.6107 0.0180 
2019 0.5989 0.0061 0.5989 0.6194 0.5829 0.0365 
2020 0.5837 0.0092 0.5840 0.6036 0.5589 0.0447 
2021 0.5521 0.0103 0.5517 0.5873 0.5271 0.0602 

Solvency 
2016 0.5569 0.0103 0.5592 0.5739 0.5061 0.4152 
2017 0.5143 0.0252 0.5179 0.5506 0.4189 0.1317 
2018 0.5479 0.0146 0.5506 0.5653 0.4376 0.1277 
2019 0.5853 0.0004 0.5853 0.5858 0.5838 0.0020 
2020 0.6038 0.0028 0.6029 0.6127 0.5913 0.0214 
2021 0.5927 0.0119 0.5927 0.6099 0.5842 0.0257 

Operating Capacity 
2016 0.5080 0.0099 0.5065 0.5390 0.4748 0.0552 
2017 0.4883 0.0158 0.4886 0.5314 0.4414 0.0900 
2018 0.4325 0.0144 0.4300 0.4822 0.4148 0.0674 
2019 0.4322 0.0106 0.4315 0.4643 0.4148 0.0495 
2020 0.4276 0.0098 0.4273 0.4493 0.4132 0.0361 
2021 0.4283 0.0125 0.4279 0.4580 0.4098 0.0482 

Foreign exchange risk 
2016 0.4812 0.0212 0.4786 0.5848 0.4152 0.1696 
2017 0.4791 0.0121 0.4792 0.5443 0.4228 0.1215 
2018 0.4534 0.0125 0.4508 0.5185 0.4241 0.0943 
2019 0.5222 0.0136 0.5219 0.5663 0.4211 0.1451 
2020 0.5374 0.0167 0.5374 0.5738 0.4286 0.1452 
2021 0.5289 0.0114 0.5287 0.5629 0.4184 0.1445 
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5. Conclusion 

Based on the indicators of profitability, solvency, operating capacity and foreign exchange risk 
of Chinese listed manufacturing enterprises from 2016 to 2021, this paper uses the entropy 
method, Critic method and Topsis method to derive the final indicator weights and scores, and 
analyzes the results. The results of the study show that the foreign exchange risk of Chinese 
listed manufacturing companies has increased significantly after the US-China trade war in 
2018, and it has affected the profitability, solvency and operating capacity of the companies, 
among which the operating capacity has the greatest degree of impact. Based on the above 
findings, the following recommendations are given. 
(1) Enhance the ability of enterprises to resist foreign exchange risks directly. Enterprise 
managers should learn to reasonably use foreign exchange derivative portfolios to hedge 
exchange rate risks. At present, the trade friction between China and the United States 
continues and the space of two-way fluctuation of exchange rate expands, and the awareness 
of enterprise managers to derivatives needs to be strengthened. For manufacturing enterprises 
with a large share of domestic and foreign imports and exports, they should raise the awareness 
of foreign currency exchange rate risk prevention, build a risk management system, and flexibly 
use a variety of foreign exchange derivatives portfolio to avoid foreign exchange risks in a 
timely manner. 
(2) Operating capacity is the basis of enterprise survival, which directly reflects the ability of 
listed enterprises to deploy resources to cope with foreign exchange risks. First of all, 
enterprises should objectively evaluate the economic resources and talent team they have, 
which also requires listed enterprises to reasonably allocate resources so that they can do a 
good job of preventing the foreign exchange risks faced by enterprises. A strong talent team is 
also a necessary condition for listed companies to continue to operate. Enterprises should 
continuously select and absorb talents for enterprise risk management, strengthen the foreign 
exchange risk awareness of enterprise management and every employee, anticipate and predict 
foreign exchange risks in advance through scientific methods and means, and take 
corresponding countermeasures and measures to cope with foreign exchange risks. 
(3) Profitability directly reflects the growth rate of profits gained by the enterprise, and 
solvency directly reflects the ability of the enterprise to control cash flow, which provides 
important cash guarantee to cope with foreign exchange risks. From the viewpoint of capital 
structure, in the context of today's continuous trade friction between China and the United 
States, enterprises should increase the proportion of foreign exchange risk reserves to cope 
with the cash flow fluctuations caused by exchange rate fluctuations. From the perspective of 
market demand, enterprises should actively broaden domestic and international markets, 
expand their main business, increase revenue channels, and reduce the impact of trade frictions 
between the U.S. and China on their profitability and solvency. From the perspective of industry 
competition, enterprises should strengthen the competitiveness of their own products and 
reduce their dependence on imported goods to cope with the impact of foreign exchange risks 
on imports and exports. 
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