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ABSTRACT 

After the US-China Trade War starting from 2017, the conflicts in terms of both democracy and finance have been 

walloping the economy of two countries. Starting from the explosion of COVID-19, the recession effect brought by 

the Trade War was deepening. This new unusual pattern between China and the US then became the mainstream of 

the contemporary world. From Foot R. (1995), it is exactly the time that she predicted that “the United States clearly 

gained in terms of its structural power as a result of the normalization of ties and the introduction of reform policies in 

China”[1]. 

This paper analyzes the economic behavior and gives a prediction of further US-China relationships by establishing an 

economic model, standing from the investors’ perspective. A previous result based on the standard open economy 

model is introduced in the establishment. The methodology takes the advantage of linear regression, hypothesis test, 

game theory and other theoretical results to yield a numerical conclusion. And the key question includes: How close is 

it between China and US economy; what would China and the US do based on a static game; and what should we 

investors do in this situation. The conclusion lies on the prediction of only economic analysis but irrelevant to 

democracy or other policies, and this paper would indicate a direction for international markets, especially on the 

FOREX market 

Keywords: International Trade, US-China Trade War, quantitative analysis, game theory. 

1. INTRODUCTION 

In my previous paper: Past, present, and future: 

Research on the Influence of International Competition 

and Collaboration Relationship between US and China 

(2021), roughly reviewed the China-US relationships 

starting from the establishment of the People Republic’s 

of China(PRC) in 1949. In the second section I 

simulated a simple economy model via a purely 

theoretical method based on the standard open 

two-country economic model, obtaining the 

intertemporal budget constraint (IBC) and natural log 

utility function, where Y stands for output, C stands for 

consumption, G stands for government expenditure, TB 

stands for trade balance between China and US, and all 

in terms of discrete year t and t+1[2]:  

r

Y
Y

r

GC
GC t

t
tt

tt






 

11

111

 (1) 

1
,

lnlnmax
1




tt
CC

CCU
tt  (2) 

By transformation the paper afterward yielded that:  
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However, to simplify this formula, the paper made 

an unscientific assumption here: 

kGYY CNUS  )1(  where CNUS GGG 
. 

In 

general, to assume this linear relationship, historical 

data and regression analysis is required. Hence, to 

strengthen my previous result, this paper would put the 

theory to the numerical test. Meanwhile, considering the 

marginal growth rate of the government spending 

difference, proportion to the GDP growth rate gap in 

this two-country model, the exact value of 1  is the 

key determinant of the sign of formula then changing 

the final conclusion: 
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2. DATA ANALYSIS 

2.1. Basic Formula 

To estimate the relationship between the output 

difference and government spending difference, I 

applied a simple linear regression for those two sets of 

data gathering from the official website. Considering 

that China was not re-open and reformed to the 

international countries until 1978, the selection of a valid 

period would be better to be restricted after that specific 

time, since the relationship would be irrelevant if there 

is no connection between China and the US. Hence, I 

took 1982 to 2019 as the projected duration for analysis, 

for which the scatter plot is showing a strong positive 

relationship (Exhibit 1), and the relation function is 

given as: 

37.13214141.2  GYY CNUS

    (5)           

Based on the illustration, we could obtain a 

preliminary conclusion of the correlation between those 

two variables. However, to evaluate the significance and 

reliability of the conclusion, we also need to make a 

hypothesis test for the slope 1 . Hence, what I found 

was that the test statistic is 15.98, giving a p-value of 

0.000, which represents an extremely significant 

correlation (Form 1.)  

Applying the relation function to the marginal 

growth rate of the government spending difference, we 

would have the exact formula as:  

37.13214141.1

37.13214141.1

)/(

)/()(

/

/

11

2

1

11































t

t

t

t

t

tt

t

t

G

G

G

G

kG

kG

kG

kGkG

Gr

Gr

Mr

Mr

t

t









 (6) 

Figure 1: Scatter Plot between GDP difference(y) 

and government spending difference(x) from 1982 to 

2019 

 

 

 

 

Table 1: Hypothesis test for the slope in Exhibit 1 

Significance Test for Slope   

Test Stat 15.98    

     

          Null Hypothesis Alternatives p-value 

Ho: b1 =  0 

Ha: 

b1 

not 

= 0 0.0000 

2.2. Adjustment 

Through the basic result, there is a significantly 

positive relationship between the GDP gap and 

government spending difference. However, the final 

equation should be further adjusted since there are two 

distinct simulation lines in the scatter plot (Exhibit 1), 

which intersect with each other around the level of $2400 

million as a government spending difference. 

Moreover, regarding the original data (Appendix I, 

II), it is obvious that the disparities have experienced a 

turning point, and the relationship pattern seems to be 

combined by two different trends, regardless of the 

variable type, which was around 2008, the well-known 

Financial crisis. After that specific year, we may 

interpret that China, as an individual economy entity, has 

been catching up with the US, and the economic gap 

between China and the US has been approaching zero at 

a different speed than before, also descending the 

distance of government expenditure. Hence, we should 

treat pre-crisis and post-crisis as two different stages in 

terms of correlation. To revise the model and strengthen 

its effectiveness, it is necessary to ignore previous 

indicators but extract valid data after 2008. However, 

since the lack of annual numbers, I apply the quarter data 

in alternative instead to acquire higher validity and 

accuracy (Appendix III, IV). By simple regression, we 

have yielded the relationship equation as: 

 03.19290175.0  GYY CNUS

  (7) 

However, it is apparent on the scatter plot that there 

are four outliers among our database, which directly 

contributed to the extremely large p-value of 0.9285, 

saying we fail to reject the null hypothesis and the slope 

-0.0175 is highly unreliable. Hence, to revise the model, 

it is necessary to remove those four data points. 

Checking the corresponding time, we found that all four 

outliers are after the explosion of COVID-19, hence it is 

reasonable to have several abnormal numbers. 

Figure 2: Scatter Plot between GDP difference(y) 

and government spending difference(x) from 2008 to 

2021 
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Table 2: Hypothesis test for the slope in Exhibit 

Significance Test for Slope   

Test Stat -0.09    

     

          Null Hypothesis Alternatives p-value 

Ho: b1 =  0 

Ha: 

b1 

not = 0 0.9285 

 

After the further adjustment,the final equation is； 

47.14441495.1  GYY CNUS

 (8) 

With regard to the relationship formula, we have a 

perfect test statistic equal to 5.38, giving us a p-value 

less than 0.0001. Therefore, we may interpret that there 

is a significant and positive relationship between GDP 

difference and the government spending difference. 

Meanwhile, it is easy to see that both the gaps are 

shrinking. To testify the moving trend of the difference, 

this model utilized both statistical and theoretical 

methods to verify the decrease prediction.  

Figure 3: Scatter Plot between GDP difference(y) 

and government spending difference(x) from 2008 to 

2021 despite outliers 

 

Table 3: Hypothesis test for the slope in Exhibit 3 

Significance Test for Slope   

Test Stat 5.38    

     

          Null Hypothesis Alternatives p-value 

Ho: b1 =  0 

Ha: 

b1 

not = 0 0.0000 

Numerically, since the data time is quoted as a 

quarter in this model, we note the variable time by T as 

a quarter. Then we apply the regression again to check if 

time has a strong influence on the government spending 

gap. Noticing that the GDP gap could be almost 

explained by the government expenditure difference, we 

do not need to repeat this translation to it once more.   

Figure 4: Scatter Plot between government spending 

difference(y) and time(x)  

 

Table 4: Hypothesis test for the slope in Exhibit 4 

Significance Test for Slope   

Test Stat -7.11    

     

          Null 

Hypothesis Alternatives p-value 

Ho: b1 =  0 

Ha: b1 

not = 0 0.0000 

Based on the hypothesis test, it is obvious that the 

relationship is critical and obvious because of a large 

test statistics, in which the equation is:  

 75.6394723.7  TG  (9) 

However, even though this slope is significant, we 

may witness that on the scatter plot, the shape is 

becoming flared with the time going. This unusual 

pattern could be explained by the arising of the Trade 

war between China and the US, which was explained in 

my previous paper, Research on the Influence of 

International Competition and Collaboration 

Relationship between US and China (Wang, 2021). 

Theoretically, similar to the operations above, we 

continue to apply this new trend line into the previous 

marginal growth rate function of the government 

spending difference, we would have the exact formula 

as:  
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Regardless of the exact number, what the formula 

stated above indicates that: whenever 
CNUS GGG 

is positive, the growth rate of 

government spending difference index will be negative 

in the next time spot, saying the next quarter. After the 

gap gradually decreases to zero, the pattern would 
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possibly maintain when China exceeds the US, until the 

denominator becomes negative or other shocking 

international events break out, meaning this overtaking 

tendency could sustain till China government spending 

exceeds the US’s by $9662 billion in a single quarter. 

Meanwhile, considering the relationship function 

between GDP gap and Government expenditure gap, we 

also know that the GDP gap would also shrink 

according to the time, saying that the Chinese GDP 

would exceed US GDP in some days, by which the 

currency value would represent the currency value, 

which is the most attracting factor for our FOREX 

investors. 

Besides, there was one interesting fact that the GDP 

rebound happened in 2007, one year before the financial 

crisis, while the Chinese government spending overtook 

in 2009. Even though the time was not perfectly 

corresponding to each other, it is intuitively explainable. 

Currently, the basis of the Subprime Crisis is apparently 

about mortgage-backed securities. The multiple 

transactions of debt tremendously reduced the liquidity, 

further raised the risk, and this lack of solvency and 

long turnover period dramatically stopped cash flow in 

quantities of financial institutions like banks. Hence, 

one year before the bankruptcy declares, the market 

inefficiency was already pushed to an incredibly high 

extent, which contributed to the sharp decline of US 

GDP in 2007, also the turning point of the GDP gap. 

However, government spending is the lagging index that 

would respond later, which represented as the change in 

2009. 

3. MODEL 

Based on the formula of relative purchasing power 

parity (RPPP), we may found that the exact depreciation 

or appreciation of each country is not only decided by 

the GDP growth rate: 

)()()( CNUSCNUSCNCNUSUSCNUS

CN

US yymmymyme  

 (11) 

Where e represents the depreciation rate, pi 

represents the inflation rate, m represents the money 

growth rate, and y represents the nominal GDP growth 

rate. 

Noticing that there is a term CNUS yy 
 in the 

formula, we know it refers to the GDP growth rate 

difference, but not equivalent to the GDP difference 

growth rate. Theoretically speaking, it is explained as: 
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Hence, we go back to the original data for the 

estimation of GDP growth rate over the period from 

2008 to 2020 (despite the numbers during COVID) and 

to check the average number of both US and China GDP, 

which are 0.792% and 3.248%, respectively. Hence, 

after the pandemic, we may assume the GDP growth 

rate gap is around 2.456%, giving that: 

 

%456.2 CNUS

CN

US mme

 (13) 

To predict how the exchange rate would change, 

another determinant other than GDP is the money 

growth rate, which specifically refers to the M2 money 

supply, a manipulative factor normally controlled by the 

central bank of each government. Regardless of the 

pandemic and trade war period between 2017 to 2021, 

the Chinese M2 money supply growth rate is around 

12.5%, while this number is approximately 6% for the 

US. Therefore, by estimation, the depreciation rate of 

USD in terms of CNY is about to be -4% per quarter. In 

the contrast, US has been appreciating with a ratio of 

4% every quarter compared to CNY in stable times, 

which perfectly fits the trends from 2014 to 2017. 

However, before 2014, the world has just suffered from 

the global subprime crisis in 2008, in which China has a 

much more outstanding performance among all 

countries, leading to a huge disparity between Chinese 

GDP growth rate compared to others, so the 

depreciation rate above was maintained at a moderate 

positive level.  

Under this special circumstance, both China and the 

US have in general three different types of decisions: 

contradictionary, expansionary monetary policy, and 

keep the previous certain level. Considering that the M2 

money supply growth was high as to be 25% during 

pandemic and earlier financial crisis cases, it is 

reasonable to set our estimation of expansionary 

monetary policy with a 12% growth for the US, and 

18.5% for China, since those numbers were achieved 

before under the fastest developing ages. Meanwhile, 

there is a critical point that the governments are willing 

to make currency depreciates although, citizens are not 

satisfied with the overly weak money, since people are 

looking forward to a higher purchasing power then live 

a better life. As for the contradictionary monetary policy, 

we could set both numbers to 1%. Therefore, our payoff 

matrix between China and the US in terms of 

depreciation rate CN

USe

, US

CNe

 would be given as: 

Table 5. Payoff Matrix 

China\US Contradictiona

ry(1%) 

Maintain

(6%) 

Expansionary

(12%) 

Contradictiona

ry(1%) 

-2.456%, 

2.456% 

-7.456%, 

7.456% 

-13.456%, 

13.456% 

Maintain(12.5

%) 

9.044%, 

-9.044% 

4.044%, 

-4.044% 

-1.956%, 

1.956% 

Expansionary(

18.5%) 

15.044%, 

-15.044% 

10.044%, 

-10.044

% 

4.044%, 

-4.044% 

In the simple model consisted of only two countries, 
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saying US and China here, knowing that the relative 

currency depreciation is always more favorable to 

countries under ordinary situations for the reason that 

depreciation would bring higher competitiveness of 

domestic goods, the US would like to make CN

USe

 as 

high as it could, while China takes the opposite position, 

pushing US

CNe

up as much. Hence, considering the 

previous payoff matrix, it is obvious that the Nash 

Equilibrium is that both China and the US would 

implement expansionary monetary policy for currency 

depreciation. 

To achieve this, the US would take an expansionary 

monetary policy to acquire a higher depreciation index, 

while China would also issue more currency to lower 

RMB’s value, despite diplomatic issues. Based on the 

previous analysis, we know China will have a higher 

GDP growth rate, which gives us a great residual of 

2.456%. Meanwhile, it is apparent that the Chinese 

money supply growth rate exceeds the US index for far 

more than this number. Hence, based on the depreciation 

rate equation, we may assume that after the COVID 

pandemic, the USD would still appreciate in terms of 

CNY with 4% per quarter, or another moderate speed in 

the future.  

Before the general conclusion, since the 

methodology of this paper follows a simple two-country 

model, it would be biased for the further international 

trading analysis. According to Chudik, A. and his 

research members (2020), they played a thorough 

examination and complicated interior model within each 

countries or regions, including quantities of discrete 

indices like GDP, long-term interest rate, the logarithm 

of the real exchange rate as the dependent factors. As for 

the result, they estimated that China’s GDP growth rate 

would be approximately lied in the range between 4.8% 

and 10.3%, with the median of 7.9%. However, it was 

shown that in the first quarter, China’s economy was 

boosted with an eye-popping 18.3%. Meanwhile, their 

prediction to the US gave a 90 percentile number of 

6.4%, perfectly matching the real GDP growth rate of 

the US in Q1 coincidentally, which could also be 

explained as an unexpected recovery from the 

pandemic[3]. Even though their estimation somewhat 

undervalued the potential of the global economy, but 

this result indeed conformed to my 6% estimation GDP 

growth difference between China-US. 

4. CONCLUSION 

Firstly, when it comes to the ‘post-COVID’ times, it 

is necessary to figure out the exact time this terminology 

indicating. Fortunately, China currently has already 

passed the pandemic stage. But similar to the huge 

stimulus package of 4 trillion RMB in the 2008 

Financial Crisis, the Chinese government endowed 

approximately another 4 trillion RMB, including 

numerous tax and interest cuts. However, those 

monetary policies brought quantities issues in the 

long-term, such as sharp depreciation and overcapacity. 

According to the exchange rate chart between USD and 

CNY, this deterioration trend did not stop until 2014, 

indicating a 6-year recovering period. Hence, it is 

probably that the side effect brought from 

over-investment would be slowly relieved till 2026. 

Same to the US, since the US society is not fully 

recovered from the pandemic, it is reasonable to believe 

that it takes longer for the US to return on track. Hence, 

when it refers to ‘post-COVID’ times, it should be no 

earlier than 2025. All days before this specific point 

would be somewhat slightly off the track, and economic 

principles may be different. 

Meanwhile, although China and the US had signed 

Phase I deal in Jan 2020 to release the financial burden 

from trade war under severe COVID occasion. From the 

Kaj M. (2020), we know that US-China Economic and 

Security Review Commission, as one of the authorities 

determining bilateral relationship, declared in their 

report that Congress should still restrict and control the 

trading between China, especially export and import. 

Also, they emphasized the significance of crude oil, so it 

is foreseeable that the ‘post-COVID’ times would be 

followed by the continuing intense trading conflict[4].  

As a retailed investor in the FOREX market, we may 

follow the prediction in the model that USD may easily 

appreciate compared to China RMB. Hence, since this 

paper is a simple analysis based on transparent materials 

without any intervention from political or diplomatic 

factors, there could be a large amount of investors going 

to invest in the money market in the US, saying to 

purchase USD as a foreign reserve. What is worse is that 

this huge demand of the US dollar from global investors 

would further increase the value of USD. On the other 

hand, the high GDP growth of China would also attract 

foreign investments to devote into the capital market, 

which further increases the domestic production, and 

then makes China RMB further depreciates. 

As for the model, there are still spaces for 

improvement. Firstly, there was no complete quarterly 

data for government spending but monthly data 

available, especially for China. Therefore, in the 

adjusted scatter plot, I could only estimate the missing 

numbers using the multiple of some adjacent data. 

However, as we know, there exists a seasonal disparity 

between different quarters in terms of GDP because of 

agriculture or tourism, and also government expenditure 

would differ based on situations. Even the model chose 

to estimate some of input data, as we could see in the 

hypothesis test, there is no such great influence on the 

final equation and the significance of the slope. 
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Appendix I. Historical GDP gap  

 
Appendix II. Historical Government Expenditure 

gap 

 

 

 

 

 

 

 

Appendix III. Historical quarterly GDP gap 
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