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Q. 1) Describe the evidence for and against all the three forms of Efficient Market Hypothesis 

covering detailed aspects related to informational asymmetry and volatility tests. 
 

[9] 

    

Q. 2) A market has 2 uncorrelated risky securities A and B. The mean and variance of returns of 

these securities are given as follows: 

 

Security Mean return Standard deviation of returns 

A 6% 10% 

B 8% 12% 

    

 i) Determine the equation of efficient frontier if these are the only assets in the market. (5) 

    

 ii) State the risk characteristics of the investors for whom this portfolio is ‘efficient’. (1) 

    

 iii) Determine the risk free rate ‘r’ and hence the equation of new efficient frontier if 

there exists a risk free asset and xA=1.5xB where xi is the proportion of security I in 

the efficient portfolio.   (7) 

    

 iv) Express the above equation as a Capital Market Line. (2) 

    

 v) Determine the beta for both the securities A and B assuming that the CAPM holds 

for the market. (3) 

   [18] 

    

Q. 3) i) Suppose X1 and X2 are two generalized Weiner processes with drift and variances 

(     ) and (  
2
,   

2
) respectively. 

 

State the process followed by X1 + X2 if 

  

  a) The changes in X1 and X2 are uncorrelated in a short interval of time (2) 

    

  b) There is a correlation between changes in X1 and X2 in any short interval of time (2) 

    

 ii) Stock X1 and X2 both follow Geometric Brownian motion with drift and volatility 

given by    and     ,respectively, where i = either  X1 or X2. As stated in part (i) 

Assume changes in any short interval of time are uncorrelated with each other. 

Explain whether the value of the portfolio consisting of stock X1 and stock X2 will 

follow the same distribution (3) 

    

 iii) A company’s cash position follows X1 as in part (i) such that drift rate = 0.5 per 

quarter and variance = 9 per quarter. Determine the initial cash position of the 

company to have less than 5% chance of a negative cash position by the end of the 

year? (4) 

    

 iv) What initial cash position is required so that the probability of the cash flow being 

less than 1 by the end of year is 5%, assuming the initial cash flow follows the 

distribution in part (ii)? (4) 

   [15] 
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Q. 4) Suppose that price of a bond at time T is given by F(yT) where y is the forward bond yield 

which is assumed to follow a Geometric Brownian motion in a risk neutral world. 

Suppose that the growth rate of the forward bond yield is   and its volatility is σ.  

  

 i) Determine the process followed by the forward bond price in terms of       and 

F(y)   (3) 

    

 ii) Determine the value of   assuming that the forward bond price follows a martingale 

in the world stated. (3) 

    

 iii) Explain if the bond yield can be negative. (2) 

    

 iv) Explain if stock price and return on stock price can be negative given that the 

underlying stock price follows Geometric Brownian motion (2) 

    

 v) Define convexity and modified duration and establish the relation between the two. 

Express   in terms of modified duration (5) 

   [15] 

    

Q. 5) i) State the price of a forward contract at time t on a non dividend paying stock with 

price   Sat time t and show that it satisfies Black Scholes differential equation (3) 

    

 ii) Derive the price of a derivative at time t that pays off 1/ST at time T and show that it 

satisfies Black Scholes differential equation. (7) 

   [10] 

    

Q. 6) i) Derive the price of an option in one step binominal model using risk neural 

valuations. (5) 

    

 ii) What does the price of an option derived above say about the probabilities of the 

underlying stock going up or down? (2) 

    

 iii) Show that the underlying stock price grows on average at risk free rate  (3) 

    

 iv) Interpret (i) and (iii) in terms of risk neutral world (2) 

   [12] 

    

Q. 7) Black-Derman-Toy model for short rate ‘r’ is given by                    . 

Compare and contrast this model with Vasicek Model of short rates.  [4] 

    

    

   

Q. 8) A three state Jarrow-Lando-Turnbull model has following one year transition probability: 

 

   

            

            

            

            

   

          
            
          
    

  

 

Where state 1, 2 and 3 corresponds to the following states:  
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1 AAA rating 3 Junk Rating 

2 BB rating 4 Default 

  

 i) What is the probability that a credit event occurs till the maturity of the bond.   (2) 

    

 ii) Determine the credit spread on a 3 - year zero coupon bond issued by the company 

that is redeemable at par if the company currently has AAA rating and the risk free 

rate is 7% p.a. (6) 

   [8] 

    

Q. 9) State and explain the conditions for First Order and Second Order Stochastic Dominance 

between two securities A and B. [4] 

    

Q. 10) There are 100 investment contracts currently priced at INR 200 per contract that provide 

returns, on the current price, as per following distribution  

 

Returns Probability 

6.00% 65% 

8.5% 35% 

 

Behaviour of each contract is independent of the other. Determine the values of the 

following at the end of one time period: 

  

 i) Expected value of the portfolio (1) 

    

 ii) Standard deviation of the value of the portfolio (1.5) 

    

 iii) Value at risk at 95% confidence level. Explain in words the significance of the 

calculated number. (2.5) 

   [5] 

 

****************** 


