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The problem of the competitiveness of the Chinese Yuan and the impact of Fluctuations on China's trade balance with

the U.S: An econometric study for the period (2000-2022)
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Abstract

This study investigates the impact of real effective exchange rate (REER) fluctuations of the Chinese Yuan
(Renminbi) on China's trade balance with the United States. We used quarterly time series data from Q1-2000 to
Q4-2022, we employ the Autoregressive Distributed Lag (ARDL) model. The model incorporates two control
variables: China's and the United States’ GDP. The findings reveal a positive relationship between the REER of the
Yuan and China's trade surplus with the United States during the study period. Additionally, China's GDP exhibits
a negative correlation with its trade balance, while the United States’ GDP demonstrates a positive association

with China's trade surplus with the United States.
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Minimum 82.37256 2.58E+11 2.50E+12 5807960.
Std. Dev. 15.46069 1.38E+12 1.06E+12 28902170
Skewness 0.032003 0.393012 0.442487 0.316110
Kurtosis 1.492088 1.950690 2.398630 2.405693
Jarque-Bera 8.731937 6.589058 4.388497 2.886125
Probability 0.012702 0.037085 0.111442 0.236203
Sum 9821.028 1.81E+14 3.77E+14 4.59E+09
Sum Sq. Dev. 21751.98 1.73E+26 1.01E+26 7.60E+16
Observations 92 92 92 92
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Correlation
Probability EXCH GDP_CH GDP_US BAL
EXCH 1.000000
GDP_CH 0.913613 1.000000
GDP_US 0.862752 0.976530 1.000000
BAL 0.811989 0.948591 0.937878 1.000000
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Dependent Variable: BAL

Method: ARDL

Date: 05/12/24 Time: 06:36

Sample: 2002Q1 2022Q4

Included observations: 84

Dependent lags: 8 (Automatic)

[Automatic-lag linear regressors (8 max. lags): EXCH GDP_CH GDP_US
Deterministics: Unrestricted constant and restricted trend (Case 4)
Model selection method: Schwarz criterion (SIC)

Number of models evaluated: 5832

Selected model: ARDL(2,0,8,0)

Variable Coefficient Std. Error t-Statistic Prob.*
BAL(-1) 0.570905 0.121256 4.708273 0.0000
BAL(-2) -0.505660 0.122758 -4.119174 0.0001

EXCH 196754.4 115242.5 1.707308 0.0923
GDP_CH 3.42E-05 4.57E-06 7.488456 0.0000
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GDP_CH(-1) -5.00E-05 6.72E-06 -7.446116 0.0000
GDP_CH(-2) 3.70E-05 8.16E-06 4.529556 0.0000
GDP_CH(-3) -9.53E-06 7.48E-06 -1.273308 0.2072
GDP_CH(-4) -2.54E-06 6.04E-06 -0.420911 0.6751
GDP_CH(-5) 1.29E-05 7.13E-06 1.802888 0.0758
GDP_CH(-6) -3.15E-05 7.21E-06 -4.368247 0.0000
GDP_CH(-7) 2.05E-05 7.61E-06 2.686981 0.0090
GDP_CH(-8) -2.11E-05 5.94E-06 -3.558019 0.0007
GDP_US 1.81E-05 5.33E-06 3.399741 0.0011
C -60362545 21825394 -2.765702 0.0073
@TREND 521969.6 153719.0 3.395608 0.0011
R-squared 0.983785 Mean dependent var 53936894
Adjusted R-squared 0.980496 S.D. dependent var 26905749
S.E. of regression 3757612. Akaike info criterion 33.27690
Sum squared resid 9.74E+14 Schwarz criterion 33.71097
Log likelihood -1382.630 Hannan-Quinn criter. 33.45139
F-statistic 299.0313 Durbin-Watson stat 1.943084
Prob(F-statistic) 0.000000
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8 Series: Residuals
7 Sample 2002Q1 2022Q4
6 Observations 84
5 Mean 2.71e-08
Median 149449.0
4 Maximum 8461962.
3 Minimum -8009288.
Std. Dev. 3426080.
2 Skewness -0.191438
I I I II I II I Kurtosis 2.540855
I I I I I Jarque-Bera 1.250930
-5000000 5000000 Probability ~ 0.535013
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Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 3 lags

F-statistic 1.865970 Prob. F(3,66) 0.1439

Obs*R-squared 6.567573 Prob. Chi-Square(3) 0.0870
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Heteroskedasticity Test: White

Null hypothesis: Homoskedasticity

F-statistic 1.827086 Prob. F(14,69) 0.0517
Obs*R-squared 22.71803 Prob. Chi-Square(14) 0.0650
Scaled explained SS 11.80979 Prob. Chi-Square(14) 0.6216
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Ramsey RESET Test
Equation: EQO1

Omitted Variables: Powers of fitted values from 2 to 3
Specification: BAL BAL(-1) BAL(-2) EXCH GDP_CH GDP_CH(-1)
GDP_CH(-2) GDP_CH(-3) GDP_CH(-4) GDP_CH(-5) GDP_CH(-6)
GDP_CH(-7) GDP_CH(-8) GDP_US C @TREND

Value df Probability
F-statistic 3.113230 (2,67) 0.0509
Likelihood ratio 7.464593 2 0.0239
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Null hypothesis: No levels relationship
Number of cointegrating variables: 2
Trend type: Rest. trend (Case 4)
Sample size: 84
Test Statistic Value
F-statistic 10.106785
10% 5% 1%
Sample Size 1(0) 1(1) 1(0) 1(1) 1(0) 1(1)
80 2.713 3.453 3.235 4.053 4.358 5.393

Asymptotic 3.380 4.020 3.880 4.610 4.990 5.850

*1(0) and I(1) are respectively the stationary and non-stationary bounds.
Joglall Ja¥ clédle (02) o) Joazxt!
Variable *
Coefficient Std. Error t-Statistic Prob.

EXCH 210487.8 112914.0 1.864143 0.0660
GDP_CH(-1) -1.10E-05 4.00E-06 -2.749578 0.0074
|cDbP_US 1.94E-05 4.06E-06 4.773645 0.0000
@TREND 558403.0 147943.3 3.774439 0.0003
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Dependent Variable: D(BAL)

Method: ARDL

Date: 05/12/24 Time: 06:36

Sample: 2002Q1 2022Q4

Included observations: 84

Dependent lags: 8 (Automatic)

[Automatic-lag linear regressors (8 max. lags): EXCH GDP_CH GDP_US
Deterministics: Unrestricted constant and restricted trend (Case 4)
Model selection method: Schwarz criterion (SIC)

Number of models evaluated: 5832

Selected model: ARDL(2,0,8,0)

Variable Coefficient Std. Error t-Statistic Prob.

COINTEQ* -0.934754 0.127841 -7.311869 0.0000

D(BAL(-1)) 0.505660 0.114588 4.412849 0.0000

D(GDP_CH) 3.42E-05 4.04E-06 8.458046 0.0000

D(GDP_CH(-1)) -5.56E-06 5.52E-06 -1.006925 0.3173

D(GDP_CH(-2)) 3.14E-05 5.51E-06 5.696139 0.0000

D(GDP_CH(-3)) 2.19E-05 4.34E-06 5.039244 0.0000

D(GDP_CH(-4)) 1.93E-05 4.74E-06 4.075934 0.0001

D(GDP_CH(-5)) 3.22E-05 6.01E-06 5.360414 0.0000

D(GDP_CH(-6)) 6.88E-07 5.73E-06 0.120024 0.9048

D(GDP_CH(-7)) 2.11E-05 5.69E-06 3.715281 0.0004

C -60362545 8289090. -7.282168 0.0000
R-squared 0.934757 Mean dependent var 955990.7
Adjusted R-squared 0.925819 S.D. dependent var 13413091
S.E. of regression 3653214. Akaike info criterion 33.18166
Sum squared resid 9.74E+14 Schwarz criterion 33.49998
Log likelihood -1382.630 Hannan-Quinn criter. 33.30962
F-statistic 104.5886 Durbin-Watson stat 1.943084

Prob(F-statistic) 0.000000

* p-values are incompatible with t-Bounds distribution.
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