Econometría Financiera 

Exercise 2

Prof.: Alfonso Novales

TSIR.xls contains a vector of interest rates for the US and  Germany. Up to 1 year maturity, these are rates for interbank deposits. From 2 to 10 year maturities the data comes from the fixed arm of an interest rate swap.

1. Using the regression method explained in the lecture notes (“Some issues on term structure ...” ) and Navarro and Nave (1997) and the enclosed data for a vector of interest rates for Germany, characterize (changes in ) specific interest rates as factors. Discuss your choice: how many factors do you need, their ability to explain interest rates over the term structure, and the time periods when their  explanatory power was lower (Where these time periods of increased volatility?. 

2. Construct a graphic representation of the weighs with which each interest rate is explained by the factors you chose.

3. To use this analysis as a manager of a fixed income portfolio, you would need a representation of interest rates for any maturity (not just the one used in the previous question) as a  function of the factors you found. To do so, you need a continuous, smooth representation of the previous sensitivities, as a function of maturity. Can you fit such a function to the sensitivity points on the previous graph? 

4. Consider a fixed income asset issued today, maturity five, with credit risk similar to that in a swap. The asset pays annually a 5,25% coupon, on a principal of 10000 euros. Use the course readings mentioned above to characterize a model to measure risk for this asset as a function of changes in the factors.

5. Repeat the exercise for a 5,25% coupon bond, 10000 euros principal, which was issued with maturity 7 years, and it is paying its third coupon 94 days from today.

6. Suppose that, in the horizon of 3 months, you believe that the values of the (two) chosen factors can be represented by a bivariate Normal distribution, with expectation vector (.25, .25),  standard deviations (.236,.281). You also estimate that, because of expected changes in the slope of the term structure, the correlation between the values of these factors at that horizon is   -.357. Estimate expected return and volatility for the two bonds in 3).

7. Repeat the exercise in 1)-2) for the enclosed interest data from the US, and compare the results obtained in the two countries. Discuss the extent to which you could use a small set of factors from a single country to explain term structure fluctuations across the two countries.

8. Suppose you want to trade interest rate spreads between Germany and the US. Discuss for the  term structure of spreads the same issues analyzed in 1) for a term structure of interest rates.

9. Choose either one of the two countries: for each interest rate in the data set, obtain the price of a zero coupon reference with that maturity. Use daily changes to compute annual volatility of these implicit prices. Is there any clear relationship between volatility and maturity?. Do the same exercise for the original interest rates. Are these results as you would expect?
