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Introduction: 

The practice of accumulating US dollars by each country’s central banks has been more 

pronounced after the 1997 Asian financial crisis, when currency speculators hastened a balance 

of payments crisis in Thailand, Indonesia and South Korea by demanding dollars for local 

currency, depleting the central banks’ dollar reserves.1 After 15 years, the dollar’s status as 

World’s preferred reserve currency has come into question amid a ballooning budget deficit 

that keeps the US dependent on foreign financing. China is growing extremely fast in the past 

decade with an average GDP growth rate of 8%. In 2009, China suggested a type of super-

sovereign reserve currency to challenge the dollar. Politically, China’s foreign exchange policy is 

one of the biggest conflicts between the US and China central government. The US government 

blamed China for manipulating the Chinese currency (CNY) versus US dollars (USD) exchange 

rate, which benefits China’s own economic growth. In this paper, I focused on how CNY/USD 

exchange rate changes over the past five years, from 2008 to 2012. Time series data analysis 

was utilized throughout the paper, and the ARIMA(1,1,1) model was chosen to fit to the data 

eventually.  

                                                           
1 http://www.investmentpostcards.com/2010/03/05/global-reserve-currency-chinese-yuan-vs-us-dollar/ 
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Data:  

CNY/USD exchange rate data was collected for 1795 days, from 1/1/2008 to 11/29/2012. The 

data was obtained from a publicly available website www.oanda.com/currency/historical-

rates/.  

A plot of daily CNY/USD exchange rate time series from January 1, 2008 to December 29th, 2012 

is shown below:  

 

The plot was plotted using EViews. From the graph above, we can see over the past five years, 

CNY is getting stronger and stronger, and USD is becoming weaker and weaker. The rate has 

increase for over 15% since 2008. In 2008, the rates started increasing, however, between 2009 
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and 2010, the rates seemed very stable. But right into the year 2011, it started climbing 

dramatically.   

Model Specification: 

A time series line graph by year was plotted to check their there is any seasonality existing in 

the data. The plot is shown below:  

 

From this plot above, we can clearly see that there is no similar pattern among these five years 

exchange rates. In the second half of 2008, the 2009 whole year, and earlier 2010, the rate is 
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almost with no change. However, in 2011 and 2012, the rates steadily increased. By this, we 

could conclude that there is no seasonality existing in our current dataset, and we do not need 

to include a seasonality effect into our final model.  

Then correlogram and partial correlogram was plotted using EViews to see whether the data is 

stationary. The graph (plotted by EViews) is shown below:  

 

The sample ACF for these data is displayed. All values shown are significant far from zero, and 

the only pattern is perhaps a linear decrease with increasing lag. We can also see that the 

autocorrelation function plot doesn’t die off rapidly; instead it dies off very slowly. This is due 

to the tendency of non-stationary time series to drift slowly either up or down. The 

autocorrelation function would decrease geometrically after lag p and then tails off for 

autoregressive process, and for moving average process, the autocorrelation function cuts off 
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after lag q. However, this is neither the case. And we conclude that this is non-stationary.  We 

also conducted a unit root test:  

 

We can see that the Dickey-Fuller test statistic is -1.6, which leads to a P-value of 0.4803 (bigger 

than 0.05). We would not reject the null hypothesis that the time series has a unit root.  

Since the original time series is not stationary, we will now do a first-differencing to our original 

time series. It is shown in the graph below:  
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From the graph above, we could see that first differencing time series is more stationary than 

the original ones. An autocorrelation and partial correlation graph was produced to check the 

first difference stationary. It is shown in the following graph.  

 

From the graph, we could see that the autocorrelation values are all around 0. We may 

conclude that the first differencing is stationary. We also tested the unit root, and the results 

are shown below:  
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We can see from the Unit Root test that we should reject the null hypothesis that the first 

differenced time series has a unit root.  

Parameter Estimation:  

Since first differencing time series is a stationary series. Various ARIMA with difference p and q 

and first difference are fitted to the data. The AIC value is obtained for each model. The results 

are shown in the table below:  

 

Since AIC doesn’t have a huge difference, the simplest model was chosen to be the final model, 

which is ARIMR(1,1,1) model. The output generated by EViews is shown below:  

 

AR/MA 1 2 3
1 -14.34 -14.34 -14.32
2 -14.34 -14.34 -14.35
3 -14.32 -14.35 -14.33

AIC values for ARIMA (p, 1, q) models
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Both of the coefficients for AR(1) and MA(1) are significant with P value far smaller than 0.05. 

This is a solid model.  

Model Diagnostic: 

The normality of the residuals for the ARIMA(1,1,1) model is checked by plotting the Normal Q-

Q plot. The plot is shown below:  

 
 

From the plot, we could see that the residuals are approximately normal with slightly dispersion 

towards the ends of the Q-Q normal plot.  

Constant variance assumption is checked by plotting the residuals against the fitted values. It 

does seem that in 2011 and 2012 the residuals show more variance than the variance in 2008 

and 2009. More investigations need to be done in the future.  
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