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Answer 2 – 

 

 

 

 

Answer 3-  

i) a) Risk neutral probability measure –  

Q is the risk-neutral probability measure, which gives the risk-neutral probability q to an upward move in 

prices and 1-q to a downward move.  

The risk-neutral probabilities ensure that the underlying security yields an expected return equal to the risk-

free rate 

Under the probability measure Q, investors are neutral with regard to risk, they require no additional return 

for taking on more risk. 

 

b) Recombining binary tree A recombining binomial tree (or binomial lattice) is one in which values of u 

and d, and consequently the risk-neutral probabilities, are the same in all states.  

With such models:  

• the volume of computation required is greatly reduced  

• Nt , the number of up-steps up to time t, has a binomial distribution with parameters t and q 
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Answer 4  
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Answer 5  

i) The recombining binomial tree is assumed to have the size of up-steps and down-steps to be same under 

all states and across all time intervals. It means ut(j)=u and dt(t)=d for all times t and states j, also d< er<u 

Hence the risk neutral probability ‘q’ is also constant for all times and in all states.  

The main advantage of recombining binomial tree is that it greatly reduces the computational time by 

reducing the number of states. 
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Answer 8  

The required probability is the probability of the stock price being greater than Rs. 258 in 6 months’ 

time.  

 

The stock price follows Geometric Brownian motion  

i.e. St = S0 exp( 𝜇 – σ^2 /2)t + σWt  

 

Therefore Ln (St) follows normal distribution with mean Ln (S0) + (𝜇 – σ^2 /2)t and variance (σ^2)t  

 

Implies Ln (St) follows φ(Ln 254 + (0.16-0.35^2/2)*0.5, 0.35*0.5^(1/2))  

= φ (5.59, 0.247) 

 

This means [Ln (St) – St)]/ σt^(1/2) follows standard normal distribution.  

 

Hence the probability that stock price will be higher than the strike price of Rs. 258 in 6 months’ 

time =  

1- N(5.55-5.59)/0.247 = 1- N(-0.1364) =0.5542.  

 

The put option is exercised if the stock price is less than Rs. 258 in 6 months’ time.  

The probability of this = 1- 0.5542= 0.4457 
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Answer 9  

i) The given relationship can be written as: 

 

Since St is a function of standard Brownian motion, Bt, applying Ito’s Lemma, the SDE for the 

underlying stochastic process becomes:  

dBt = 0 X dt + 1 X dBt 

 

ii) 
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iii) 

 

 

 

 

Answer 10  

i)  Setting up the commodity tree using u for up move and d for down move, p is up-step 

probability: 

 

Where p is the up probability and (1-p) the down probability 
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c) The lookback call pays the difference between the minimum value and the final value.  

Notate paths by U for up and D for down, in order 

 

 

The lookback payoffs are, for each successful path (i.e. with a non- zero result) 

 

 

 



 
 

 

FINANCIAL ENGINEERING 1 

ASSIGNMENT 1 SOLUTIONS 

 

 

 

 

Answer 11 
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