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The analysis of Euro exchange rate time series modeling and the changes of euro exchange rate on the impact of Taiwan's foreign exchange reserves

1. The stage of development of the euro exchange rate and its historical trend.

a. The history of trend of EUR/USD exchange rate.
The single European currency - euro officially started on January 1, 1999, and started to be traded on January 4. In the same day at New York and London foreign exchange markets, EURUSD closing price is 1.1806 and 1.183. Then EURUSD exchange rate started to fall after that day. In February 2000,EURUSD fell below 1 at the first time. In October the euro fell to the lowest level in history, one euro only to 0.82 US dollars. After that day the euro stay at low price in the long run.

On January 1, 2002, the euro cash officially entered the 12-country eurozone circulation market. Then Euro rose slightly on a short-term, but after heavy volatility the EURUSD has returned to 0.9. Until March, the euro started to show a strong upward movement. On July 15, EURUSD broke the 1 mark, the highest point during two years. At the same day, in London foreign exchange market, EURUSD closing price was 1.0036, and in New York foreign exchange market has reached 1.0005. Thereafter, the euro-dollar exchange rate was sustained oscillations rising.

b. The major factors that impact the stability of euro exchange rate.
Generally, the main factors that impact the stability of the euro exchange rate can be divided into two aspects. They include negative and positive factors. The negative factors include: First, the main factor is the difference of economic situation between European countries. There are many big differences between "Euro zone" member countries. For example, productivity level, the level of economic development, and the financial situation. Any one of the member country's economic fluctuations will affect European currency. Secondly, national macroeconomic policy differences affect the stability of the euro. Although ECB has most right to decide the policy, as a sovereign state every country is still formulating fiscal policy. The difference of macroeconomic policies of member countries has become the focal point of the euro stability. Thirdly, the EU is a sovereign state group, not the highly unified federal government. This "no political convergence" will have a negative impact on stability of the euro and make the operating mechanism of the euro have inherent flaws.

  However, in the long run, there are still a number of factors supporting the euro to be stable and strong: First, with the gradually deepening the integration of the EU and the euro eventually become part of a unified EU's single currency, the EU economy will continue to maintain a strong growth momentum in the long-term to support the euro to rise. Secondly, the continued growth in the EU's trade surplus and huge reserves provided a solid material foundation for euro to rise. Since the 1980s, EU had become the world's largest trading bloc. There is consecutive surplus with growing trend in their International Trade. In addition, the total assets of the EU's reserves also far exceeds the United States and Japan, which have become a strong backing for a stronger euro. These two main factors have prompted the euro to become a denominated currency of international trade and international reserve. The euro and dollar make the international monetary and financial systems to be in the polarization pattern.
2. The basic time series analysis and testing of EUR/USD exchange rate.
According to the "efficiency market hypothesis", the currency exchange rate in the market should be random walk which means there are fewer external factors in the short term. Therefore, this analysis will adopt the euro against the dollar sequence to create time-series models, so as to explore the characteristics of the time series to acquire some enlightenment. Then use this analysis to explore Taiwan's foreign exchange risk management strategy.

a. The basic time-series analysis of EUR/USD.

In my report, I use the EUR/USD exchange rate data from January 4, 1999 to October 31, 2007. I totally use 2302 data to create my model. First,I use graphical method to identify whether the time series is stationary. From the graph 2.1, we can intuitively see that the time series are stationary. Then we test the first difference. From the graph 2.2, we can see that the first difference time series are nonstationary.

2.1 EUR/USD trend line 
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2.2 the first difference of EUR/USD trend line
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Secondly, we can use the correlogram to identify whether the time series is stationary. This correlogram show ACF and partial correlogram of the EURUSD time series. From this figure 2.3, two facts stand out: First, the ACF declines very slowly; ACF up 25 lag are individually statistically significantly different from zero, for they all are outside the 95% confidence bounds. Second, after the first lag, the PACF drop dramatically, and all PACFs after lag 1 are statistically insignificant. So the EURUSD time series are nonstationary. Since the EURUSD time series is not stationary, we have to make it stationary.

Then, we look at the first difference of the EURUSD. Unlike figure 2.3, from the figure 2.4 we don’t observe any trend in this series, perhaps suggesting the first difference EURUSD time series is stationary. Then do a formal application of the Dickey -Fuller unit root test to show that the first difference EURUSD time series is actually stationary. From the figure 2.5, we can see that the tau from DF tests, in absolute terms, exceed the critical tau values, which confirm that the first differences of these time series are really stationary. Now, we know that the first differences of the time series are stationary. We can try to create AR(1), MA(1), ARMA(1,1) model.

2.3 Correlogram of EURUSD
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2.4 Correlogram of DEURUSD
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2.5 the DF unit root test of DEURUSD
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b. The unit root test of EUR/USD.

After the preliminary analysis of correlogram of EURUSD, we keep on doing a formal application of the Dickey -Fuller unit root test to show that the time series is stationary. However, from graph 2.1, we know that we can not easily do the EURUSD Unit root test because the time series has an obvious trend. And from the data, we know that there is the lowest point on October 25, 2000 and then the exchange rate start to appreciate after that day. So we use the dummy method to do the regression. First, we let n≤454(2006.10.25) be 0 and n>454(2006.10.25) be 1. Second, we try to create a model with intercept, Dummy, @trend, and Dummy*@trend. Third, according to the dummy result we try to do the Unit test.

         DUMMY= 0,t≤454(2006.10.25)

                   1,t>454(2006.10.25)                 (2.1)

 EURUSDt= C+b1DUMMY+b2t+b3(t-454)DUMMY+Ut      (2.2)

From the result of 2.6, we can see that the Adjusted R-squared is 0.8668384. And because the t-Statictics are all above 2, the coefficients are all statistically significant. The regression result is rational. So the equation is EURUSDt=1.133697-0.397290DUMMY-0.000540t+0.000832(t-454)DUMMY+Ut

From the equation, we know that b1 is negative and b3 is positive, which means before 2006.10.25 the EURUSD is depreciate in the long run, but after 2006.10.25 the EURUSD is appreciate in the long run.  

2.6 the DUMMY regression result
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Let Xt be a residual of (2.2)

 Xt=Ut= EURUSDt-C-b1DUMMY-b2t-b3(t-454)DUMMY

Then do the Unit test.
2.7 the Unit test of residual
[image: image7.png]Null Hypothesis: RESIDDUMMY has a unit root
Exogenous: Constant
Lag Length" 0 (Automatic based on SIC, MAXLAG=26)

tStatistic  Prob.*

Augmented Dickey-Fuller test statistic 2670518 0.0794
Test critical values: 1% level 3432997

5% level -2.862596.

10% level 2567377

“MacKinnon (1996) one-sided pvalues.




  From the result, we know that the residual is nonstationary. 

To sum up, the EURUSD is a time series containing mean, the trend and is a random process. Random trends indicate that the exchange market is effective, which means short-term fluctuations exist; on the other hand the euro exchange rate has a rising trend in the long run.
3. EUR/USD time series modeling and forecasting.

After the analysis of correlogram and the Unit root test, now we try to create AR(1), MA(1), ARMA(1,1) model of the first difference.

a. Create AR(1) model

3.1 Estimation of AR(1) model
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3.2 Diagnostic checking of the model 3.1
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From the estimation of AR(1) model, we can get 

D(EURUSDt)= -0.042970*D(EURUSDt-1) 

Because the intercept c is not significant, we don’t put it into the model. Then we can use this model to forecast, now we know that the EURUSD exchange rate on October 31, 2007 is 1.4487 so D(EURUSDt-1)=0.00495, take this value into the model, we can get: 

      D(EURUSDt)= -0.042970*0.00495= -0.00021270

        EURUSDt=1.4487 -0.00021270=1.44848730

  We know the actual EURUSD exchange rate on November 1, 2007 is 1.442585 so the relative error is（1.44848730-1.442585）/1.442585=0.00435.

2. Create MA model

3.3 Estimation of MA(1) model
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3.4 Diagnostic checking of the model 3.3
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From the estimation of MA(1) model, we can get 

D(EURUSDt)=Vt-0.042848Vt-1 

Because the intercept c is not significant, we don’t put it into the model. Then we can also use this model to forecast.

c. Create ARMA(1,1) model

3.5 Estimation of ARMA(1,1) model
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3.6 Diagnostic checking of the model 3.5
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The result shows that the coefficients of intercept, AR(1), MA(1) are all not significant. So we should not choose this model. 

 4. The changes of EUR/USD exchange rate on the impact of Taiwan's foreign exchange reserves.

a. The impact of euro exchange rate changes on the short-term on Taiwan's foreign exchange reserves.

From the data of Central bank, more than 60% of Taiwan's foreign exchange reserves were for the purchase of United States treasury bonds and dollar-denominated assets. However, since 2002, the dollar's exchange rate against major international currencies has continued to drop more than 20%. At the end of 2006 the dollar exchange rate against the euro has dropped more than 40 percent than in 2002. Thus, most of the assets of dollar assets in Taiwan's foreign exchange reserves are likely to have loss in book value.

However, fluctuations of a country's currency exchange rate in the short term are normal. The unit root test results showed that the euro exchange rate against the dollar is a random walk process, that is, its exchange rate fluctuations in the short term is a bad forecast uncertain process. Only if we don’t sell dollar assets in the current market conditions, the loss will not become actual loss. Therefore, we should maintain the currency composition of Taiwan's foreign exchange reserves to meet the euro and the dollar exchange rate fluctuations and promote our economic growth as smooth as possible. 

b. The impact of long-term movements in the euro exchange rate on Taiwan's foreign exchange reserves.

In the analysis of EURUSD time series modeling, (2.2) dummy test showed us that the structure is significant, and the slope coefficient is positive, which means that the euro exchange rate against the dollar has a long-term upward trend. Therefore, we should combine European and American political, economic, and other factors to gradually adjust the composition of Taiwan's foreign exchange reserves.
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