
1. Suppose that Xt follows the process dXt = 0.13 Xt dt + 0.15 Xt dWt. Using Ito’s Lemma find the

equation for the process for t
tTr
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2. A stock price follows geometric Brownian motion with expected return 15% and volatility 20% per year.
The current price is 100. What is the probability of the stock to end below 100 in 18 months?

3. a) Create a Matlab code modeling trajectories of a constant elasticity of variance process

t
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ttt dWXdtXdX 25.005.0 +=   where a=0.8. Process starts at 80. Consider a period T=2 years

with 250 steps per trajectory and 10,000 trajectories. Plot the trajectories and submit the printout. 
b) Assume that interest rate is 2% and a non-dividend paying stock in a risk neutral world follows such
process. Write a Matlab code calculating price of a European call maturing in 1 year with strike 81.

4. Consider an investment consisting of 1,000,000 dollars investment in index A and 1,500,000 investment
in index B. Assume that daily volatility of each asset is 1% and correlation of returns is 0.3. Calculate 1 day
and 10 days Value-At-Risk with
95 percent confidence.

5. What happens to the Delta and Vega of the at-the-money short put position if implied volatility
increases? What happens to the gamma of the at-the-money short put position if the implied volatility
increases?

6. Using bootstrap method (Hull) calculate zero coupon yield curve from coupon bearing bonds.

Bond Principal  Maturity (years)  Coupon (Paid every 0.5year) Bond Price 
100 0.25  0  99 
100  0.50 0  98.4 
100  1.00 0  98 
100  1.50 3  98.5 
100  2.00 4  98.1 

7. Give the definition of duration and convexity of a bond and write the relationship between the change in
yield and the bond price.

8.Bond is maturing in 11 years and has a semiannual coupon of 4.2% and price 91-10+.
a)Calculate its Yield to Maturity. (You can use Excel and try several Yields until you get required price.)
b) Suppose you have 20 Million worth of this bond. What is Duration, convexity and DV01 of this
portfolio.
c) Using Duration and Convexity formula approximation calculate bond price if the Yield to Maturity
increased 20 Basis Points.
Calculate exact Bond price using full discount formula. Compare two results

9.Which of these bonds is cheaper: Bond A: Maturity 10yr , Coupon 5.6%, Price 82, Or Bond B Maturity
11yr, Coupon 6.1% Price 91.


