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Introduction
This project breaks down the regression analysis for the U.S. interest rate, also known as the Federal Funds Rate, specifically from 2000 through present-day 2009.  The reason I am using this time period is because this is when the euro was introduced as currency, and I wanted to find out through regression analysis if interest rates in Europe impacted our domestic interest rate.  Ideally, I would have preferred to have more data, but I wanted to start with the first full calendar year the euro was in circulation.  Since its inception, I have been very intrigued by the way it has appreciated against the U.S. dollar and the impact it has had on our economy.  I wanted to take a look at whether or not the exchange rate was a good predictor of the U.S. interest rate, in addition to testing whether the Eurozone interest rate was a good predictor.  
Interest rate parity relates interest rates and exchage rates.  In other words, interest rate parity says that the current price and the futures price of a currency incorporate any interest rate gaps between the two currencies - in this case the euro and the dollar.  Interest rates for the U.S. were taken from data from the Federal Reserve website from 2000-2008.  The Eurozone equivalent of the Federal Fund rate is the Marginal Lending Rate and that rate information comes from European Central Bank website for the same time period.
The main goal of this project was to find out which had a larger impact on the setting of the U.S. interest rate (Federal Funds rate), the dollar to euro exchange rate or the Eurozone interest rate (Marginal Lending rate).  I believed it would be best to review the regression analysis of Eurozone versus U.S. interest rates (test 1), U.S. interest rates versus dollar to euro exchange rates (test 2), and Eurozone interest rates versus euro to dollar exchange rates(test 3).  Please refer to the ‘All rates’ tab in Excel for complete data.  Eurozone is defined by Wikipedia.org as the currency union of 16 European Union states which have adopted the euro as their sole legal tender.  It currently consists of Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, the Netherlands, Portugal, Slovakia, Slovenia and Spain.

Analysis – Test 1
As shown from the regression analysis of the two-variable equation (Multi-variable tab)
Y = -.008 X1 + 1.852 X2 -.03475 we see that:

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-0.03474514
	0.03246737
	-1.070155589
	0.325698453

	Exchange Rate
	-0.00824248
	0.032480119
	-0.253769961
	0.80814552

	Euro ML Rate
	1.851987422
	0.669488778
	2.766271044
	0.032582681

	Regression Statistics

	Multiple R
	0.759393467

	R Square
	0.576678438

	Adjusted R Square
	0.435571251

	Standard Error
	0.014004056

	Observations
	9


*Exchange Rate = dollar to euro exchange rate
*Euro ML Rate = Eurozone Marginal Lending Rate

Looking at the p-values for each estimator, we see that the dollar to euro exchange rate is extremely higher than the Marginal Lending rate p-value.  Hence, in my next test I have removed the exchange rate from the equation to see if the Marginal Lending Rate is a stronger indicator.  Also, we make note of the adjusted R-squared value and compare it to adjusted R-squares of the following tests.   
Analysis – Test 2
The null hypothesis for Test 2 would be that Eurozone interest rates have no effect on the movement of American interest rates.

As shown from the regression analysis of the Eurozone vs. U.S. Interest Rate (Regression – Int. Rates tab) we see that:
	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Significance F

	Intercept
	-0.0397309
	0.0240591
	-1.6513875
	0.1426423
	0.018337367

	Euro ML rate
	1.7946562
	0.5865925
	3.0594599
	0.0183374

	Regression Statistics

	Multiple R
	0.7563960

	R Square
	0.5721348

	Adjusted R Square
	0.5110112

	Standard Error
	0.0130346

	Observations
	9


*Euro ML rate = Eurozone Marginal Lending Rate
So our equation is Y = 1.795 X1 - .0397.  We see that the p-value is very small (.0183) which makes it highly unlikely we will have a Type I error, and therefore makes us very comfortable in rejecting the null hypothesis.  In comparing the adjusted R-squared value of this analysis to the Test 1 analysis, we see that it has increased significantly from .436 to .511, which leads us to believe the Marginal Lending Rate is a very good predictor.  Also, looking at the Significance F value (.018), we see that the R- squared value is quite significant and shows that Eurozone interest rates are a good predictor, which again is rationale for rejecting the null hypothesis that the Eurozone interest rates have no effect on the movement of American interest rates.

Analysis – Test 3
The null hypothesis for Test 3 would be that the dollar-to-euro exchange rate has no effect on the movement of American interest rates.

As shown from the regression analysis (Regression – US rates tab) we see that:

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Significance F

	Intercept
	0.0131182
	0.0383668
	0.3419144
	0.7424507
	0.621063267

	Exch rate
	0.0220769
	0.0426991
	0.5170334
	0.6210633

	Regression Statistics

	Multiple R
	0.19179237

	R Square
	0.036784313

	Adjusted R Square
	-0.10081793

	Standard Error
	0.019557216

	Observations
	9


*Exch rate = dollar to euro exchange rate

Our equation is Y = .0221 X1 + .0131.  We see that the p-value is significantly large (.6211) which immediately shows that the dollar-to-euro exchange rate is not at all a good predictor for this study.  Furthermore, looking at the R-squared and adjusted R-squared values from Test 3, they are extraordinarily lower than the same fields from the regression analysis from Tests 1 and 2.  In addition to those values, the high Significance F value shows that we can accept the null hypothesis.  This would lead us to conclude that Test 2 is a much better predictor for the movement in U.S. interest rates. Therefore, we are not able to reject the null hypothesis for the aforementioned reasons that the dollar-to-euro exchange rate has no effect on the movement of American interest rates.
Analysis – Test 4
The null hypothesis for Test 4 would be that the euro-to-dollar exchange rate has no effect on the movement of Eurozone interest rates.  This test was put into the study after the results from Tests 1 and 3 came out, because I was surprised that the U.S. exchange rate proved to be a very poor predictor of U.S. interest rates.  I wanted to test Eurozone to see if this held true in other parts of the world.
As shown from the regression analysis (Regression – Euro rates tab) we see that:

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Significance F

	Intercept
	0.05141103
	0.01661247
	3.09472492
	0.01745092
	0.521065806

	Exch rate
	-0.00952508
	0.01410167
	-0.6754577
	0.52106581

	Regression Statistics

	Multiple R
	0.247364933

	R Square
	0.06118941

	Adjusted R Square
	-0.07292639

	Standard Error
	0.008137709

	Observations
	9


*Exch rate = euro to dollar exchange rate

Our equation is Y = -.0095 X1 + .0514.  We see that the p-value is significantly large (.5211) again, which shows that the euro-to-dollar exchange rate is not at all a good predictor for this study, just as Test 3 had proved for the U.S. rates.  Again, looking at the R-squared and adjusted R-squared values from Test 4, they are extraordinarily lower than the same fields from the regression analysis from Tests 1 and 2.  The Significance F value is again very high, proving that we can accept the null hypothesis that the euro-to-dollar exchange rate has no effect on the movement of Eurozone interest rates.  
Conclusion
At the beginning of this project, I wanted to determine whether a U.S. exchange rate had more influence on the Federal Funds Rate (U.S. interest rate) than an equivalent foreign interest rate.  My initial thought was simply that a domestic rate would have more influence than an international rate.  As stated before, I was very surprised at the regression analysis of the first and second tests.
Looking at the respective residual plots for the three tests performed, the fitted line for Test 2 is easily the most vertical and positively sloped, while the fitted line for Test 3 is almost horizontal (still positively sloped) and the fitted line for Test 4 is almost horizontal but slightly negatively sloped.  In the two-variable model, the F statistic tests whether the regression line is horizontal, which means the regression explains none of the variation in the dependent variable (U.S. interest rate).   

