FINANCIAL MODELS
Homework 6, due Thursday Oct. 18
Use of Excel spreadsheet or MATHLAB is recommended.

Parallel Shift Model:

Use the interest rates on page 1 of the hand out in class on Thursday Oct. 4th and use linear interpolation when needed to answer the following questions.

Let F(i,j) be the six months interest rate that starts at time j and is observed at time i. For example F(0,12) is the six months forward rate that starts in 12 months and is observed today. Similarly, let R(t) be the six months rate that starts a time t and is observed at that time. For example R(18) is the six months rate that is observed in the market in 18 months. Assume annual volatility of v = 25%. 

1- Using the above data compute the six moths forward rates for the next two years, i.e., F(0,6), F(0,12), F(0,18), F(0,24).

2- R(i),  i = 6, 12, 18, 24 (the realization of the rates in the market) are random variables. Assume these random variables have a lognormal distribution i.e. 

      Ln (R(i)) ~  N ( μi , v√(i/12) ). Determine μi ,  i = 6, 12, 18, 24 such that forwards are unbiased estimates of future spot rates R(i). In other words, determine μi such that E[R(i)] =  F(0,i)  i = 6, 12, 18, 24. 
3- Using simulation, let r(6) be a realization of R(6). The difference ε = Ln(r(6)) – Ln(F(0,6)) between realized and expected rates is called the shift. Shift all the remaining forward rates by this amount (parallel shif), i.e. 

Ln(F(6,j)) = Ln(F(0,j)) + ε. for j = 12, 18, 24  The next realization of six months rate r(12) will be based on the updated forward rates. Continue this process of generating six months rate followed by adjustment of the forward rates till you have the realizations r(i)  i = 6, 12, 18, 24.

4- Repeat the above procedure for 1000 times and find the sample mean of for 

      r(i)  i = 6, 12, 18, 24 and the sample standard deviation for Ln(r(i))  i = 6, 12, 18, 24 and compare them with theoretical values, i.e., F(0,6), F(0,12), F(0,18), F(0,24) and v√0.5, v, v√1.5, v√2.
