Exam FS 7381:

Foundations of Financial Theory
2 hours
Answer all three section (each section has equal weight)
Section A: Answer all these short questions (each question has equal weight):
1. Consider the following statements:

i. A Risk-Neutral Valuation Relationship means that an option has the same price as it would have under risk neutrality.

ii. A Risk-Neutral Valuation Relationship means that the risk of an option can be evaluated by adjusting the pdf by multiplying it by the pricing kernel.

iii. A Risk-Neutral Valuation Relationship means that the relationship between the price of an option and the price of the underlying asset is the same as it would be under risk neutrality.

iv.  If a Risk-Neutral Valuation Relationship exists then the futures price of an asset is equal to the forward price.

Which of these statements is correct? Only one of the statements is correct. Note, one negative mark will be awarded for a wrong answer. 
2. Assume there are 6 states with probabilities (0.1, 0.2, 0.1, 0.3, 0.2, 0.1). If the forward state prices are (0.15, 0.23, 0.1, 0.27, 0.17, 0.08) what is the probability distribution of the pricing kernel?

3. Suppose that cov(x, φ) = 10, where φ is the pricing kernel. Compute the forward price of x, assuming x is lognormal, with μ = 4 and σ = 0.1.

4. Let i denote states at t+1 and k denote states at t+2. Let qi , qk , qik denote the forward price of state contingent claim on state i and state k. Assume that qi is 0.46, qi,k is 0.5 and the bond prices are Bt,t+1 = 0.9, Bt,t+2 = 0.8, Bt+1,t+2,i = 0.9. Compute the forward price qk .

5. Suppose that the futures price of an asset x is Ht+1,t+2 = 100. What is the forward price, assuming that cov(ln x, ln g)= 0.02, where g = lnG is the inverse of the amount gained by borrowing long term and investing at the daily rate?

Section B 

Choose either of the two most important theories in Finance, the Capital Asset Pricing Model and the Black-Scholes model. Outline the main steps in the proof of the model, and all the required assumptions.  
Section C Answer one of the following questions. 

   Either
1. What is the essential difference between a forward and a futures contract. Explain how the rational expectations approach to multi-period cash flow valuation can be used to evaluate the difference between the forward and the futures price of an asset.
         Or 
2. Explain how the forward version of the B-S model can be applied to find the spot price of call options on non-dividend paying stocks, stocks paying a known dividend, and stocks paying a proportional dividend. Can it also be applied to the valuation of foreign exchange options and if so, how?

3.          Or 
4. Compare and contrast the rational expectations approach and the time-state preference approach to the valuation of multi-period cash flows. Are the approaches consistent with each other?

