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ABSTRACT 

As China play an increasingly important role in global trading, its economy raises serious 

attention all over the world. Accordingly, China’s official currency, the yuan, an essential 

indicator of its economy health, has become one of the most valued currencies in the world. 

Therefore, it is useful to forecast the future value of the yuan. For this purpose, this paper 

proposes a model that can accurately forecast the exchange rate between the yuan and the dollar. 

As is known, the yuan-to-dollar exchange rate was as low as 6.08 in 2014. However, this spiked 

sharply to reach 6.9 in only two years. By analyzing related factors such as the consumer price 

index (CPI), market expectations, and interest rates, this paper proposes a model that predicts the 

yuan-to-dollar exchange rate to increase even more in the future, despite the consistent and 

dramatic escalation of the rate in the last two years. This result is reasonable in that the U.S. 

economy has mostly recovered from the 2008 market crash and stayed strong and robust, 

whereas the Chinese government has preferred the devaluation of the yuan to make its exports 

more competitive in the global market. The model suggests that investors should purchase more 

U.S. dollars (relative to the yuan).  

Keywords: Forecasting, Yuan-to-dollar, Exchange rate 

INTRODUCTION 

The exchange rate between the Chinese yuan and the U.S. dollar has gradually decreased since 

June 2005, when the Chinese government decided to loosen its control over the currency. 

However, the exchange rate has increased sharply in recent years. Around 2015, the rate was as 

low as 6.1, but it recently spiked above 6.9. A small change of the rate can make a huge 

difference, especially when making a large transaction such as paying college tuition. Therefore, 

it is useful for people such as international students and investors to better forecast the exchange 

rate between these two currencies.  

This paper aims to build a model that can accurately forecast the exchange rate between the yuan 
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and the dollar. Since this paper deals with the exchange rate, it checks whether the data are a unit 

root or not. If it is a unit root, then the reason behind it must be identified and addressed so that 

the data become stationary. This paper uses a cross-sectional model along with some ARIMA 

processes as necessary. According to the results, the model predicts that the exchange rate 

between the yuan and the dollar would continue to increase in the future, which is reasonable 

based on current economic situations in both countries. 

MODEL (Data) 

In order to predict future exchange rates, the factors influencing the exchange rate need to be 

determined. The exchange rate is defined as the value of one currency for the purpose of 

conversion to another. Thus, factors such as the interest rate and inflation, which cause changes 

in the value of currencies, can affect the exchange rate (Ijaz-ur-Rehman, 2017). For example, 

higher interest rates make it more attractive to save in the U.S., and therefore investors are more 

likely to use U.S. banks, causing the value of the dollar to increase. The result can be the same 

with a lower inflation rate, making U.S. products more competitive and thereby causing the 

currency to appreciate. Further, market expectations can also affect the exchange rate because, 

for instance, if the market expects the interest rate to increase, the value of the dollar will also 

increase because of the greater demand for the dollar. Therefore, this paper utilizes monthly data 

on the historical exchange rate between the yuan and the dollar, the consumer price index (CPI) 

as an indication of inflation, and both the Chinese and the U.S. stock market price indices[1] as an 

indication of market expectations from January 2001 to January 2017. Monthly data on both 

Chinese and the U.S. inflation surprise indices are also included to determine whether people’s 

expectations affect the exchange rate. Table 1 shows the variables used in STATA. 

 

                                                        
1 For the Chinese stock market price index, this paper picks the price index from the largest stock 

exchange in China, the Shanghai Stock Exchange, which better reflects market expectations. 

S&P 500 is selected to represent U.S. market expectations for a similar reason. 
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Table 1. Variables used in STATA  

 

MODEL (Selection) 

First investigate the time series plot of the y-variable (exrate) by using the “tsline” command in 

STATA (Fig. 1). 

 

Fig. 1. Exchange rate time series plot for 2001m1 – 2017m1 

The flat line from January 2001 to May 2005 indicates that the exchange rate is almost constant 

during that time period. This is caused by, as mentioned earlier, the Chinese government 

artificially pegging the currency around 8.2 (Seghezza, 2017). In this case, this part of data 

should be truncated. Fig. 2 shows a modified graph. 
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Fig. 2. Exchange rate time series plot for 2005m5 – 2017m1 

It can be easily seen that some nonlinear trends exist between the exchange rate and time, as 

indicated by the U-shaped graph. However, the question of whether this trend is deterministic or 

stochastic needs to be determined. 
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Table 2. Sample autocorrelations and partial autocorrelations of data 

Table 2 shows sample autocorrelations and partial autocorrelations of the data computed using 

STATA. Data appear likely to be a unit root in that the first values of autocorrelation (ac) and 

partial autocorrelation (pac) are extremely close to 1 and the values of ac functions decrease 

slowly. The paper applies the Dickey-Fuller test to further determine whether the data are a unit 

root or not. 
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Table 3. Dickey-Fuller test results 

As shown in Table 3, the data pass the regular Dickey-Fuller test and the test with drift, but the 

data fail the test with trends. Thus, the data are determined to be a unit root with some trend, and 

the paper deletes the stochastic trend in the data to make it stationary. 

The first approach is to create trends and trend2 variables to capture nonlinear trends in the 

graph. However, these two variables are too closely correlated to the other x-variable, CPI, as 

shown by the scatterplot matrix (Fig. 3). 
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Fig. 3. Scatterplot matrix 

Therefore, the paper turns to the second approach, where the nonlinear shape of the graph may 

be captured by the variable CPI. Under this assumption, the paper regresses the exchanged rate 

on CPI, the interest rate, Chinese and U.S. stock market price indices, and Chinese and U.S. 

inflation surprises. However, the regression output is not satisfactory in that its residuals remain 

a unit root (Table 4). 

 

 

Table 4. Regression output 
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Since it is not possible to predict the exchange rate itself, the paper regression on the change in 

the exchange rate (D.exrate) on all x-variables (note that D.cpi is used instead of CPI). This time, 

the output (shown below) is more reasonable. The graph of the model’s residual presented in 

Table 5, Fig. 4, and Table 6 show no obvious traits of a unit root, and it passes all Dickey-fuller 

tests. 

 

Table 5. Regression Output 

 

Fig. 4. Model residuals 
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Table 6. Dickey-Fuller test results 

However, the residual does not look random. Therefore, there must be more to model, and the 

paper addresses this issue by first investigating its graphs of autocorrelations (ac) and partial 

autocorrelations (pac) at the 95% confidence interval (Fig. 5). 

 

Fig. 5. Autocorrelations (ac) and partial autocorrelations (pac) at  

the 95% confidence interval 

Based on the graphs of autocorrelations and partial autocorrelations, models such as MA(1), 

AR(1), AR(2), and ARMA(1,1) are considered. The paper decides on the model MA(1), which 
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has the lowest AIC (= -564.14) and BIC (= -555.33) values.2 The output, ac, and pac graphs are 

shown in Table 7. 

 

Table 7. MA(1) 

    

Fig. 6. Graphs of ac and pac 

The autocorrelation graph looks good in that all values are within the confidence interval (Fig. 

6). In the partial-autocorrelation graph, there are some values slightly beyond the confidence 

interval, but they do not show up in the autocorrelation graph. Therefore, these may be some 

                                                        
2 AICAR1 = -562.84, BICAR1 = -554.0403 

 AICAR1 = -563.71, BICAR1 = -551.98 

 AICARMA1 = -562.50, BICARMA1 = -550.77, thus the AIC and BIC of MA(1) is the lowest. 
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noise in the data.  

In order to determine whether there is more to model, the paper performs a White-Noise q-test on 

its residuals (Table 8). 

 

Table 8. White-Noise q-test 

According to the results, white noise is achieved, indicating a good model. 

Then the final model is formulated by combining the trend model with the MA(1) process: 

𝐷. 𝑒𝑥𝑟𝑎𝑡𝑒 = 𝛽1𝐶𝑁𝑆𝑡𝑜𝑐𝑘𝑃𝐼 +  𝛽2SP500PI + 𝛽3usInfSuprise +  𝛽4cnInfSuprise 

+ 𝛽5 D. cpius + 𝛽6 interest rates + 𝛽0 + MA(1)  

 

Fig. 7. Final model regression output 
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Note that even though some of variables in the final model are nonsignificant, the paper retains 

them because these x-variables are intuitively important in explaining the y-variable (Fig. 7). 

The residual of the final model is shown in Fig. 8. 

 

Fig. 8. Residuals of final model 

The residuals are random, and the model passes the White-Noise q-test, indicating it to be 

complete and sound (Table 8). 

 

Table 8. White-Noise q-test 

 

Forecasting Model Selection and Results 

For forecasting, since some of the newest data are yet to be released, the paper runs the 

regression using the first 136 observations (from May 2005 to September 2016) and forecasts the 

exchange rate in the last four months (from October 2016 to January 2017). The modified model 

output is shown in Table 9. 
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Table 9. Modified model output 

Predicted and real exchange rates and their time series plots using the modified model are shown 

in Table 10 and Fig. 9, respectively. 

 

Table 10. Predicted and real exchange rates 



International Journal of Social Science and Economic Research  

ISSN: 2455-8834 

Volume:02, Issue:06 "June 2017" 

 

www.ijsser.org                             Copyright © IJSSER 2017, All right reserved  Page 3628 

 

 

Fig. 9. Time series plots 

The predicted exchange rate (yhat6) fits the real exchange rate well.  

It can be calculated that Out – of sample Root MSE = √(∑ (𝑓𝑜𝑟𝑒𝑐𝑎𝑠𝑡 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙ℎ)2𝐻
ℎ=1 )/𝐻  

√
((6.7303−6.678839)2+(6.8402−6.742736)2+(6.9198−6.85795)2+(6.8907−6.920435)2)

4
 =0.06491736775. 

suggests that the proposed model is accurate in that the out-of-sample root MSE is very small. 

This model can predict the exchange rate between the yuan and the dollar for the decision to 

purchase the dollar or the yuan. Further, the model suggests an upward trend, suggesting that the 

exchange rate between the yuan and the dollar is likely to keep increasing in the future. This 

model suggests that the rate is likely to climb and thus the benefits of purchasing the dollar 

relative to the yuan.  

CONCLUSIONS 

This paper proposes a cross-sectional model with the MA(1) process to predict the exchange rate 

between the yuan and the dollar. The predicted value of the exchange rate fits the real value of 

the exchange rate well. The model suggests that the yuan-to-dollar exchange rate will keep 

increasing in the future as long as the economy remains stable. Overall, this is a reasonable 

model in that the U.S. economy has mostly recovered from the 2008 financial crisis and is 

getting more vigorous (Bergsten, 2013). On the other hand, the Chinese government prefers a 

lower yuan-to-dollar exchange rate, which would allow Chinese exports to be more competitive 

in the international market (Seghezza, 2017). All this suggests that the exchange rate will likely 

follow its upward path.  
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