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Abstract 
Crisis events tend to have an impact on China stable economic environment, and export 
trade, as an important part of China economic growth, is of great significance in assessing 
its losses during the crisis events. In this paper, the X-12-ARIMA model with the Spring 
Festival variable is used to breakdown export data, study the fluctuations of each 
component during crisis event and construct the bottom line for loss assessment. At the 
same time, as the co-integration test shows that there is a long-term equilibrium 
relationship between China exports and U.S. exports, the losses assessment of U.S. 
exports is important to fully understand the impact of the crisis events on international 
trade. The research shows that: (1) China exports in the COVID-19 epidemic have 
occurred significant losses. (2) The COVID-19 outbreak resulted in a total loss of USD 
73.84 billion in China total exports, with the largest loss in February and the negative 
impact largely disappeared in April, affecting the period from December 2019 to May 
2020; The total loss of U.S. exports was affected by the outbreak is USD 147.11 billion, 
the largest loss in May, the impact period from January 2020 to January 2021, indicating 
that the impact of the outbreak on U.S. exports longer and greater losses. 
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1. Introduction 

With the increase of China trade, China has become the world’s second-largest trading country 
in 2010, and the rapid development of economic globalization has also promoted the 
development of international trade, while the import and export enterprises have faced many 
risks. The sudden outbreak of COVID-19 in 2020 has had a great impact on China exports. 
Unexpected changes have occurred in foreign economic, political, social, and other factors, most 
industries are facing the risk of reduced demand, the economic instability has directly led to the 
bankruptcy of some importers so that China export enterprises face the risk of capital recovery 
and the damage to economic benefits. In the context of the current international environment, 
it is particularly important to correctly understand the impact of the epidemic on Sino-US trade 
and quantitatively assess the losses caused by the epidemic to trade. 
Regarding the crisis event loss assessment method, Sun (1998) firstly proposed the concept of 
the bottom line, and established the bottom line with overseas passenger flow data from 1978 
to 1996 to assess the impact of the "89 storm" on China's tourism industry [1], Fu (2019) used 
the synthetic control method to assess the loss of the earthquake affecting Sichuan's tourism 
industry [2], and Blake (2003) used a computable general equilibrium analysis (CGE) to assess 
the loss of the U.S. national economy caused by the 911 incident [3]. Shiskin (1954) developed 
the computer program of seasonal adjustment [4]. Burman (1980) summarized the signal 
extraction method in seasonal adjustment based on the relevant literature and used the 
Austrian labor market data to verify the method [5]. Lin and Liu (2003) analyzed important 
economic series in Taiwan to select the number of holiday regression factors and the length of 
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intervals, and the empirical results showed that increasing the holiday regression factor can 
effectively control the impact of mobile holidays [6]. Findley (2014) applied the X-12-ARIMA 
model to analyze Italian economic indicators and compared the X -12-ARI MA model results 
with the TRAMO/SEATS model results [7]. Gui (2011) improved the tourism bottom line and 
used the TRAMO/SEATS model to break down monthly tourism data and evaluate the loss of 
foreign exchange earnings from tourism caused by crisis events based on the constructed 
bottom line [8]. 
Zhou (2020) analyzed the common problems faced by small and medium-sized enterprises 
during the epidemic from the theoretical level, such as logistics interruptions, sharp rises in 
raw material prices, the inability to resume work and production, and the possibility that 
commodities may be excluded from importing countries [9]. Li (2020) from the scope of the 
epidemic transmission, the international environment comparison believes that the epidemic 
will cause more damage to China's economy than the SARS epidemic [10], Wei (2020) believes 
that in the first quarter of2020, exports are about 15%-20% lower than before, and the impact 
is mainly due to the loss caused by the reduction in enterprises production [11]. 
The foreign trade relations between countries will significantly affect the trade activities, and 
it is found that the foreign trade relations between countries are mainly affected by economic, 
political, and cultural aspects. In terms of economy, Pentti (1963) first proposed the trade 
gravity model to illustrate that the size of the two countries' economies has a significant role in 
promoting trade flows [12]. In terms of politics, Davis and Meunier (2011) combined the 
phenomenon of political cold and economic heat between the United States and France, and 
between China and Japan, arguing that the sunk costs in existing trade and investment make it 
less likely for governments, businesses, and consumers to change their behavior due to political 
disputes [13]. The reason is that political conflicts will directly increase trade costs and bring 
contract risks by affecting transportation, market operations, etc. At the same time, for the 
current foreign trade relations between China and other countries, Liu (2020) pointed out that 
Sino-US economic and trade frictions are both bilateral and multilateral issues between China 
and the U.S. [14], Wang (2017) used the data of cultural service trade between 216 countries 
from 2006 to 2012, based on the theory of national cultural value proposed by Hofstede, to 
calculate the cultural distance between countries, and believed that cultural distance generally 
inhibited inter-country cultural service trade [15]. 
The existing literature on the impact of the epidemic on exports is mainly focused on theoretical 
analysis and data description, and the analysis of the losses caused is not in-depth enough, we 
use the total export value as an analysis index, decompose it into trend-cycle components, 
seasonal components, and irregular components by adding the X-12-ARIMA model of the 
mobile holiday effect, explores the changing trend of each component, and on this basis 
constructs a bottom line to conduct a scientific quantitative assessment of the loss of the total 
export value during the crisis events. 

2. Co-integration Relationship between China and the United States 
Export Value 

2.1. The Stability Test 
According to WTO statistics in 2019, the United States and China are the world’s first and 
second-largest traders, respectively. To test whether there is a long-term equilibrium 
relationship between the total export value series of China and the United States, the seasonally 
adjusted data on China exports from January 2000 to May 2020 and the seasonally adjusted 
data on the U.S. exports for the same period are tested by unit root test, the test results are 
shown in Table 1. 
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Table 1. Unit root test 
Variable Inspection form (C, T, L) ADF value 5%  critical value 10% critical value 

CE  (C,T,2) -2.17 -3.43 -3.13 

UE  (C,0,1) -1.48 -1.94 -1.62 

CE  (0,0,1) -14.90*** -2.87 -2.57 

UE  (0,0,1) -10.75*** -1.94 -1.62 

Note: C, T, and L in the test form indicate constant terms, trend terms, and lagging orders, 
respectively; *,**, and *** indicate significance levels of 10%, 5%, and 1%, respectively. 
 
According to the results, the total export value of China and the United States are non-stationary, 
but they are stationary series after first-order difference, both variables are I(1) sequences, 
which can be used as co-integration test. 

2.2. The Co-integration Test 
The relationship between China exports and the United States is analyzed by using the Johansen 
co-integration test and the optimal lag order is determined as 4 according to the criteria of LR, 
FRE, AIC, SC, and HQC. The test results are shown in Table 2, where r represents the number of 
co-integration relationships. Trace tests show that there is a co-integration relationship 
between China exports and the United States at the 5% critical value. 
 

Table 2. The co-integration test 
 Co-integration rank H0 Maximum eigenvalue Trace statistics 5% critical value P value 

0r   0.058 16.876 15.495 0.031 
1r   0.011 2.536 3.842 0.111 

 
The co-integration forms can be written as: 
 

1 1.4937 100204.2     (1)

                                   (-41.90)
c Ue E E  

                                                         (1) 

 
2 0.6695 67086.71     (2)

                                   (-41.5434)
U Ce E E  

                                                        (2) 

 
The co-integration equation is: 
 

95662.64 1.4651               (3)

              (-33.94)    (81.02)
C UE E  

                                                   (3) 

 
T statistics are in parentheses, and the coefficient for the U.S. exports passes the t-test at a 5% 
critical level. The above formula shows that there is a stable equilibrium relationship between 
the total value of China exports and the U. S. exports, and in the long run, for every unit increase 
in the U. S. exports, China exports increase by an average of 1.4651 units, and the co-integration 
effect is very remarkable. 
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2.3. Error Correction Model Analysis 
We establish an error correction model to measure the short-term fluctuations between 
variables and use it to link the short-term fluctuations of the associated variables with long-
term equilibrium. During the model establishment process, the lag order is determined to be 3, 
and the omission coefficient does not pass the t-test, and the error correction model established 
is as follows: 
 

, 1, 1 , 1 , 2 , 3

, 1 , 2 , 3

0.1760 0.4332 0.2426 0.2382

              (-2.51)            (-5.15)               (-2.94)               (-2.90)

            0.2872 0.5139 0.7467

c t t c t c t c t

u t u t u t

E e E E E

E E E

   

  

        

       859.63

             (-1.78)                      (2.45)             (3.26)                (1.65)               (4)

                     (4) 

 

 , 2, 1 , 2 , 10.1696 0.1373 0.4729         (5)u t t c t u tE e E E                                         (5) 

 
The error correction coefficient shows that in the short term if China exports are 1% higher 
than its long-term equilibrium value in the previous period, it will fell by an average of 0.18% 
in the next period. As shown in Equation (5), the error correction coefficient shows that in the 
short term if the total value of U.S. exports is 1% higher than its long-term equilibrium value in 
the previous period, it will fall by an average of 0.17% in the next period. 

3. The Crisis Event Assessment Theory 

3.1. Theory of the Bottom Line 
The bottom line refers to the inherent trend presented by the economic series without being 
seriously impacted and interfered with by crisis, which reflects the relatively stable 
endogenous growth ratio of a country. The gross value of exports is very sensitive to relations 
between exporting and importing countries and the economic development trends of the two 
countries, so it will decline when affected by major events, and a "concave valley" will appear 
on the statistical line. The bottom line of export value has two major functions: one is as the 
comparative statistical line, which can assess the impact of crisis events on the total value of 
exports; the other is that the natural extension of the bottom line can predict the future 
development trend of export. 
The steps to calculate the bottom line of the total export value in this article are as follows: 
Firstly, decomposed the export value into trend-cycle components, seasonal components, and 
irregular components using the X-12-ARIMA seasonal adjustment model with the Spring 
Festival variable. Secondly, determine the loss caused by the crisis event based on the outlier 
type in the model regression results. Among them, trendcycle (TC) and additional outlier (AO) 
are classified as the types of irregular component changes in the impact of crisis events, and 
horizontal movement (LS) outliers are classified as the types of changes in trend factors 
affected by crisis events. Finally, determine the bottom line, make point estimates and interval 
estimates for each month that is not affected by the crisis, and make loss estimates based on it. 

4. Seasonal Adjustment and Loss Assessment of China Exports 

4.1. Data Sources and Descriptions 
This paper examines the impact of crisis events on China exports, taking the total value of China 
exports from January 2000 to May 2020 as sample data, and the data are derived from the 
National Bureau of Statistics. 
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4.2. X-12-ARIMA Seasonal Adjustment Parameter Settings 
The parameters in the Seasonal Adjustment Program are set up to include: Trading Day Effect, 
which assumes that there is a difference between the weekday and non-working days. Leap 
year effect, mainly manifested in the impact of the change in the length of time in February on 
export activities. Mobile holiday effect, this paper mainly considers the impact of China's Spring 
Festival holiday on exports, sets the number of days before the holiday effect is 20, the number 
of days affected by the effect in the festival is 7, and the number of days affected by the post-
holiday effect is 20. 

4.3. Pre-adjustment Results and Seasonal Inspection 
Table 3. Pre-adjustment results 

Target Variable Parameter estimate Std T value P value 

Constant term Constant -3.32 8.62 -0.39 0.70 
Trading day effect Mon -124.04 52.39 -2.37 0.02 
Trading day effect Tue 62.41 53.08 1.18 0.24 
Trading day effect Wed 164.58 53.50 3.08 0.00 
Trading day effect Thu -43.36 52.87 -0.82 0.41 
Trading day effect Fri -13.26 53.79 -0.25 0.80 
Trading day effect Sat 101.11 53.84 1.88 0.06 
Trading day effect *Sun (derived) -147.45 53.76 -2.74 0.01 

Leap year effect Leap Year 263.75 167.36 1.58 0.12 
Pre-holiday effect springb 1479.26 232.91 6.35 0.00 
Mid-holiday effect springd -624.74 128.35 -4.87 0.00 

Post-holiday effects springa -767.97 151.15 -5.08 0.00 
Outlier detection LS2008.Nov -5579.02 370.22 -15.07 0.00 

Outlier detection TC2008. Nov 3195.68 425.05 7.52 0.00 

Oudier detection LS2009.Sep 1111.16 250.06 4.44 0.00 

Outlier detection TC2012. Jan -1802.42 299.95 -6.01 0.00 

Outlier detection LS2012. Jul -1085.56 256.67 -4.23 0.00 

Oudier detection LS2013. May -1707.09 254.21 -6.72 0.00 

Outlier detection LS2013.Nov 1134.97 253.76 4.47 0.00 

Oudier detection TC2014.Feb -2933.18 308.06 -9.52 0.00 

Outlier detection TC2015.Mar -4506.67 336.93 -13.38 0.00 

Outlier detection LS2015. Jul -1467.62 269.08 -5.45 0.00 

Oudier detection LS2016. Jan -2270.99 258.08 -8.80 0.00 

Outlier detection LS2017.Nov 1384.52 256.63 5.40 0.00 

Oudier detection AO2018.Feb 1722.78 354.95 4.85 0.00 

Outlier detection AO2018.Mar -1773.83 354.16 -5.01 0.00 

Outlier detection TC2018. Dec -1466.38 298.64 -4.91 0.00 

Oudier detection A02020. Feb -6711.12 480.05 -13.98 0.00 
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The results of the pre-adjustment of China total export value are shown in Table 3, which can 
be seen: Firstly, the procedure selects an additive model. Secondly, the estimated coefficients 
of the pre-holiday, mid-holiday, and post-holiday effect coefficients of the Spring Festival effect 
were USD 147.93,- 62.47, and -76.80 billion, respectively, and the t-values were 6.35, -4.87, and 
-5.08, respectively, all three variables were significant, indicating that the fluctuation of the 
total export value was greatly affected by the three-stage effect during the Spring Festival. 
Thirdly, seven trading day variables were detected in the model, of which the coefficients of 
Monday, Wednesday, and Sunday were significant, and the t-values were -2.37, 3.08, and -2.74, 
respectively, indicating that the monthly data fluctuations of the total export value had a 
significant impact, and the impact on exports on Monday and Sunday was positive and the 
impact on Wednesday was negative. The coefficients of the variables did not pass the 
significance test for the remaining four trading days. Fourthly, the t-value of the leap year 
variable is not significant, indicating whether it is a leap year has no significant impact on the 
fluctuation of monthly export data. Finally, the ARI MA model determined by the X- 12-ARIMA 
method is the (0 1 2)(0 1 1) seasonal model, indicating that after a seasonal difference and a 
non- seasonal difference, the series is a stationary series of second-order non-seasonal moving 
average term and first- order seasonal moving average term. 

4.4. Analysts of Seasonal Adjustment Results 
(1) Trend-Cycle Component Analysis. 
The model obtains a seasonally adjusted trend-cycle sequence after passing the test as shown 
by the solid line in Figure 1. Figure 1 shows the comparison of the original sequence of total 
export values with the trend-cycle component, where the original sequence shows a gradual 
upward trend and there is a clear seasonal change. The seasonality of the seasonally adjusted 
trend-cycle sequence is not obvious, and it can be considered that the X-12-ARIMA method 
excludes seasonality in general. At the same time, during this period the outlier detected by the 
model is February 2020, type is added outlier (AO), indicating the epidemic has no impact on 
the trend-cycle component of export data. 
 

 
Figure 1. Original sequence of total export values and trend-cyclic sequence (2000.01-

2020.05) 
 
The trend-cycle sequence reflects the long-term fluctuation trend of China total export value 
through several historical periods: During the period from 2000 to 2008, the trend-cycle 
component as a whole showed an upward trend. After joining the WTO in 2003, China entered 
a period of trade dividends, exports grew rapidly, provided different types of high-quality 
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commodities for all countries in the world, and leaped to become the world’s largest commodity 
producer and second-largest economy. From 2008 to 2013, affected by the U.S. Sub-prime 
mortgage crisis in September, the trade suffered a loss, after which the trend-cycle component 
rose steadily. From 2014 to 2016, due to the domestic and foreign economic downturn and the 
transfer of some low value-added orders to Southeast Asia and other countries, the cost of China 
export commodities was forced to rise, and foreign trade manufacturers’ export profits are 
therefore reduced, and the trend-cycle component drops again. From 2016 to 2019, the volume 
of export trade rose slowly until the Sino-US trade friction intensified in 2019, and the trend-
cycle component altered a downward range. 
(2) Seasonal Composition Analysis. 
The model decomposes the seasonal component sequence as shown in Figure 2, although the 
seasonal strength of different years is different, the seasonal composition trend of each year is 
similar, and the overall trend of the two-wave trough and the three-wave peak is presented. In 
January, most enterprises carry out daily production plans, but due to the influence of 
temperature and the Spring Festival holiday, the total export value is at the middle level of the 
whole year; In February, the Spring Festival holiday is coming, and most enterprises stop 
production, the labor force has joined the tide of returning home, the total export value is at the 
lowest level of the year; from March to May, enterprises restart work and production, affected 
by foreign demand, the total export value rises slowly; from May to July, the level of gross export 
value is basically in the rising stage; in August, foreign trade enterprises were affected by the 
high temperature and the frequency of production activities fell, resulting in a corresponding 
decline in export levels; in September, the export level reached a small peak throughout the 
year; in October the total value of exports showed a downward trend, and the National Day 
holiday led to a decrease in working days. It is the main reason for the decline in export levels; 
from November to December, the arrival of Halloween, Christmas, and other holidays has led 
to an increase in foreign demand, and the total value of exports in December reached the 
highest level of the year. 
 

 
Figure 2. The seasonal component sequence 

(3) Irregular component analysis. 
The model is decomposed to obtain an irregular sequence of components as shown in Figure 3. 
It can be observed that the fluctuation of irregular components during the epidemic is the same 
as the fluctuation of the original sequence of total export value, and both sequences have 
experienced a significant decline m February 2020. At the same time, the outlier type for this 
period is an additional outlier (AO), indicating that the COVID-19 epidemic has impacted the 
irregular components of China exports, so a reasonable estimate of irregular components is key 
to the assessment of the total value of export losses. 
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Figure 3. The irregular component 

 
Based on the 15 outliers identified in the pre-adjustment results, the month in which the 
irregular components were not affected during the sample period was determined to be 183 
months. The minimum value in the unaffected irregular component sequence is USD -8.63 
billion, with an average of USD 0,08 billion and a maximum of USD 9.2 billion, and the standard 
deviation is USD 224.56 billion. The average irregular component of each month that is not 
affected by the epidemic is estimated as the point estimate for each affected month, and the 
estimated interval is USD [-4.32,4.48] billion at a 95% significance level. 

4.5. Construction of the Bottom Line and Loss Assessment 
Based on the bottom line theory, the point estimates and interval estimates of losses for each 
month from December 2019 to April 2020 are calculated, and the results are shown in Table 4. 
The point estimates of losses from January 2020 to May 2020 are USD 0.24, 65.53, 8.31,-0.83, 
1.27 billion, the interval estimates are USD [-4.16,4.64], [61.13,69.94], [3.91,12.71], [-5.23,3.58], 
[-3.13,5.68] billion, respectively, indicating that the epidemic affected our country in February 
2020, but the total value of exports recovered in March, and the impact of the epidemic on 
exports were roughly over after April. 
 

Table 4. Estimated loss of total exports of COVID-19 to China in 2020 (100 million USD) 

Period Actual value The bottom line  Losses estimate Lower limit of 
bottom line 

Upper limit of 
bottom line 

2019.12 2382.68  2393.05  10.37  2349.03  2437.06  

2020.01 2122.30  2124.69  2.39  2080.67  2168.70  

2020.02 805.75  1461.09  655.34  1417.08  1505.10  

2020.03 1851.46  1934.55  83.09  1890.54  1978.57  

2020.04 2002.34  1994.09  -8.25  1950.08  2038.10  

2020.05 2068.13  2080.87  12.74  2036.85  2124.88   
 
The sharp decline in trade in February mainly includes the following reasons: Firstly, February 
was m the Spring Festival holiday, coupled with the very severe epidemic throughout the 
country, the number of infected people rose rapidly, to prevent the further expansion of the 
epidemic, most enterprises postponed work and production, except for the production of 
masks and other medical supplies enterprises are still operating, most enterprises productive 
activities have been forced to suspended and rely only on inventory to complete order delivery 
and cannot obtain additional orders, Secondly, in terms of logistics, according to WTO statistics, 
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global commercial flights, including passenger and air transport, fell by 74% compared with 
the same period last year, and the way for enterprises to transport goods was blocked. Finally, 
due to the travel restrictions and social segregation measures adopted in China, domestic trade 
in services has also been greatly affected. 
 

 
Figure 4. Bottom tine of 'China total exports (2019. 12-2020.05) 

5. Seasonal Adjustment and Losses Assessment of U.S. Exports 

In 2022Q2, while the epidemic in China was under control, the epidemic abroad began to heat 
up, and the U.S. economy suffered a blow, the financial reports of many large companies show 
that revenues have been dismal this year, companies have closed down while a large number 
of layoffs, and the unemployment rate has soared to the highest level since the Great Depression 
of the last century. 

5.1. The Pre-adjustment Results and Seasonal Tests 
This paper uses the monthly data on the total value of U.S. exports from January 2010 to June 
2020 obtained from the International Trade Research and Decision Support System database 
to assess the losses incurred by the epidemic and compare the loss assessment results of China 
exports. 
The pre-adjustment results of the U.S. export data are shown in Table 5, and it shows that: 
Firstly, the procedure chooses an additive model, it also states that the fluctuation range of the 
U.S. export sequence is not significantly correlated with the fluctuation level. Secondly, the 
Easter effect, Labor day effect and Thanksgiving effect were not significant, indicating that the 
mobile holiday effect of the United States did not have a significant impact on the exports. 
Thirdly, seven trading day variables were detected in the model, of which the t-value of Friday 
and Sunday was significant, the P-value of the F-test for trading day effects is 0.00, indicating 
that the total value of U.S. exports varies significantly between working days and non-working 
days at the 5% significance level. Fourthly, the t-value of the leap year variable is 4.56, 
indicating whether a leap year has a significant impact on the level of U.S. exports. Finally, the 
outliers detected are April 2020, the type is TC, the X-12-ARIMA method detected another 
outlier in the model that is April 2020, but the type is AO, and the t- value of the regression 
coefficient is significant. The ARIMA model determined by the X-12-A RIMA method is the (0 1 
1) (0 1 1) seasonal model, indicating that the original sequence is a stationary sequence of the 
first-orders non-seasonal moving average term and the first-order seasonal moving average 
term after a seasonal difference and a non-seasonal difference. 
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Table 5. Pre-adjustment results 
Target Variable Parameter estimate Std T value P value 

Constant term Variable -125.513 59.126 -2.12 0.04 
Trading day effect Constant -298.964 373.003 -0.80 0.43 
Trading day effect Mon -52.997 376.770 -0.14 0.89 
Trading day effect Tue 209.045 360.714 0.58 0.56 
Trading day effect Wed 142.910 368.818 0.39 0.70 
Trading day effect Thu 781.720 370.477 2.11 0.04 
Trading day effect Fri 563.001 372.898 1.51 0.13 
Trading day effect Sat -1344.714 358.154 -3.75 0.00 

Leap year effect *Sun (derived) 5228.104 1147.581 4.56 0.00 
The Easter effect Leap Year -1176.550 712.452 -1.65 0.10 
Labor Day effect Easter[8] 1215.474 1440.417 0.84 0.40 

Thanksgiving effect Labor[8] 1568.197 9390.368 0.17 0.87 
Outlier detection Thanksgiving[8] -56132.708 4343.630 -12.92 0.00 
Outlier detection TC2020.Apr 25139.669 3388.496 7.42 0.00  

5.2. Analysis of Seasonal Adjustment Results 
The model obtains a seasonally adjusted trend-cycle component, a seasonal component, and an 
irregular component. 
(1) Trend-Cycle Component Analysis. 
Figure 5 is the comparison of the original series of the total export value of the United States 
with the decomposed trend-cycle component, which shows that the original series has large 
seasonal fluctuations, and the seasonal characteristics of the seasonally adjusted trend-cycle 
series are not obvious. Secondly, the trendcycle component reflects a long-term fluctuating 
trend in the total value of U.S. exports over roughly three historical periods, from 2010 to July 
2014, the trend-cycle showed an upward trend, at a time when global trade was in a period of 
deep post-crisis correction. From 2014 to 2016, the trend-cycle component showed a 
downward trend, the U.S. military airstrikes on Syria, the global situation was turbulent, and 
political fluctuations affected the economic activities of countries around the world. From 
March 2016 to 2018, the trendcycle component rose rapidly during the period until it reached 
its highest point in March 2018, after which U.S. President Trump announced tariffs on China, 
and the trend-cycle component began to decline m March 2018 due to the impact of Sino-US 
trade frictions. 
 

 
Figure 5. U.S. Exports vs. Decomposed Trend-Cyclic component 
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(2) Seasonal Composition Analysis. 
 

 
Figure 6. The seasonal component 

 
The decomposed seasonal components are shown in Figure 6, and it can be judged that the 
seasonal components have not changed significantly in 2020, and the seasonal components 
reflect the seasonal changes in the total value of U.S. exports. In January, affected by the cold 
climate, the production capacity and production activities of enterprises declined, international 
trade activities decreased accordingly, and the total export value was at a low level. In February, 
the temperature was still in a low range, and most equipment and workers were in a state of 
shutdown and rest. The total export value is at the lowest level of the year. In March, the climate 
warms, the frequency of economic activities accelerates, and to celebrate the arrival of Easter, 
the inventory accumulated by enterprises in the early stage of production is large, and the total 
export value in March reaches the highest level of the year. In April, with the advent of die Easter 
holiday, most people choose to play or recuperate at home during the long holiday, the 
frequency of trade activities declines, and the total export value also falls to the annual average. 
From May to June, the trade activity increases, and the total export value rises. In July, affected 
by the hot climate, the perishable nature of certain commodities in transit has led to another 
decline in the level of total export value. In August, the total value of exports has risen and 
remained until September, ushering in a small peak m October, and from November to 
December, the total value of exports has remained at a medium level throughout the year due 
to the end of Halloween, Thanksgiving and Christmas holidays. 
(3) Irregular component analysis. 
 

 
Figure 7. The irregular components 
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The irregular components are shown in Figure 7, and the sequence has experienced a 
significant decline in early 2020. The pre-adjustment results show that two outliers are located 
in April 2020. of type TC and AO, illustrating the effect of the COVID-19 was reflected in the 
change of irregular components, so a reasonable estimate of irregular components is the key to 
the assessment of total export value losses. 
As the current epidemic in the United States continues to worsen, we will exclude the outliers 
of irregular components from January to July 2020 when calculating this bottom line to obtain 
point and interval estimates of irregular components during the period affected by the 
epidemic. The average sequence after exclusion was USD -0.12 billion and the standard 
deviation was USD 1.17 billion, the interval estimate is USD [-2.40,2.16] billion at 5% critical 
value. 

5.3. Construction of the Bottom Line and Loss Assessment 

 
Figure 8. The bottom line of total U.S. exports (2020.01-2021.01) 

 
Table 6. Estimated loss of total COVID-19 exports to the United States in 2020 (100 million 

USD) 

Time Actual value 
The bottom 

line Losses estimate 
Lower Limit of 

bottom line 
Upper limit of  bottom 

Line 

2020.01 1290.00 1271.42 -18.58 1248.58 1294.25 
2020.02 1320.00 1286.92 -33.08 1264.09 1309.75 
2020.03 1340.00 1351.98 11.98 1329.15 1374.81 
2020.04 956.84 1252.27 295 43 1229.44 1275.10 
2020.05 900.69 1287.48 386.79 1264.64 1310.31 
2020.06 1025.93 1297.12 271.19 1274 29 1319.96 
2020.07 1045 52 1217.56 171.85 1194.73 1240.40 
2020.08 111625 1260.37 144.12 1237.54 1283.21 
2020.09 1167.85 1256.06 88.22 1233.23 1278.90 
2020.10 1272.13 1319.26 47.14 1296.43 1342.09 
2020.11 1194.11 1251.97 57.86 1229.13 1274.80 
2020.12 1219.74 1250.77 31.03 1227.93 1273.60 

2021.0I 1133.22 1149.46 16.24 1126.63 1172.29 

 
Similarly, the estimated loss is shown in Table 6. From the table, we can see that: Firstly, the 
epidemic will cause the United States to lose from January 2020 to January 2021, with a total 
loss of USD 147.11 billion. Secondly, the periods that the U. S. exports affected by the COVID-19 
pandemic can be divided into three phases, from January to March was the period of crisis 
generation, the loss rates are small when only a small number of infected patients in the United 
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States are present. From April to August was the outbreak period of the crisis, of which the loss 
in May reached the maximum, and the loss rate is estimated to be 30.88%, 42.94%, 26.43%, 
16.43%, and 12.91%, respectively, the point estimates of loss were USD 29.54, 
38.68,27.12,17.18, 14.41 billion, with interval estimates were USD [27.26,31.83], [36.40,40.96], 
[24.83,29.40], [14.90,19.47], [12.13,16.70] billion. From September to November was a period 
of recession, From December to January was the period of demise, with a loss rate below the 
threshold, this shows that the negative impact of the crisis on exports has largely disappeared. 
Based on the results of the loss assessment of the total export value of the two countries during 
the epidemic, it can be found that the impact of the COVID-19 epidemic on China exports was 
from December 2019 to 2020,a total of 6 months and the impact time on U.S. exports was From 
January 2020 to January2021, a total of 12 months, so the impact of the epidemic on U.S. exports 
was longer. Secondly, the total loss of China exports caused by the COVID-19 epidemic was USD 
7.38 billion, and the total loss of U.S. exports was caused by the COVID-19 epidemic USD 14.71 
billion, which shows that the epidemic has caused more losses in U.S. exports. 

6. Conclusions and Recommendations 

6.1. Research Conclusions 
This paper mainly draws the following conclusions. Firstly, there is a co-integration 
relationship between China exports and the U.S. exports, and the growth of China exports will 
lead to a decline in the total value of U.S. exports in the long run. Secondly, the COVID-19 
epidemic has mainly affected the irregular component changes of the sequence, but the outliers 
of China exports appeared in February 2020 and the United States appeared in April 2020, 
which is in line with the reality the epidemic first appeared in China and reached a small peak 
in the number of infected people in the late Spring Festival. As the epidemic in China is under 
control, the epidemic abroad is intensifying. Finally, the loss assessment based on the bottom 
line provides a new conclusion on the impact of the COVID-19 pandemic, the total loss of China 
exports due to the epidemic is USD 73.84 billion, the point estimate of loss in February was USD 
65.53 billion, the epidemic affected the U.S. exports from January 2020 to January 2020, with a 
total loss of USD 147.11 billion. 

6.2. Recommendations 
Firstly, the government should appropriately reduce taxes and fees for foreign trade 
enterprises and enhance policy support for inclusive finance. In the short term, we should 
actively coordinate the logistics problems of enterprises with obstructed logistics. In the long 
run, we should assist enterprises to open up foreign markets and extend the industrial chain 
and supply chain to the new trade market. Since export trade is easily affected by international 
trade policies and political relations between countries, enterprises should carry out product 
R&D and innovation promptly, focus on enhancing their core competitiveness, and achieve 
high-quality trade development. Finally, with the spread of the epidemic and the rise of global 
trade protectionism, other countries in the world are still facing a severe situation, China should 
continue to actively participate in international affairs and global issues, help the world tide 
over the disaster, and alleviate the crisis of global trade decline. 
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