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Mid-Semester Exam – FIN F414 

Financial Risk Analytics & Management 

Session – 2023-24 (I) 

Closed Book 

Maximum Marks: 105       Dated: 10/Oct./2023 

Time Duration: 90 Minutes (Max) 

______________________________________________________________________________ 

Instructions:  

• Do not forget to write your Name and ID number on the answer sheet 

• You need to write the answers in the separate answer booklet provided to you and submit 

to the invigilator before leaving the examination room. Failing to do so will result in zero 

marks in this evaluative component 

• To get the full score, you need to show all the steps required to arrive at the final 

answer with proper interpretation 

• Calculator is allowed 

______________________________________________________________________________ 
 

Q1:                                                                                                                               [30 Marks]  

McLemore Industries has a zero-coupon bond issue that matures in two years with a face 

value of $75,000. The current value of the company’s assets is $46,000, and the standard 

deviation of the return on assets is 60 percent per year. 

a. Assume the risk-free rate is 5 percent per year, compounded continuously. What is the 

value of a risk-free bond with the same face value and maturity as the company’s bond? 

b. What price would the bondholders have to pay for a put option on the firm’s assets 

with a strike price equal to the face value of the debt? 

c. Using the answers from (a) and (b), what is the value of the firm’s debt?  

d. From an examination of the value of the assets of McLemore Industries, and the fact that the 

debt must be repaid in two years, it seems likely that the company will default on its debt. 

Management has approached bondholders and proposed a plan whereby the company would 

repay the same face value of debt, but the repayment would not occur for five years. What is 

the value of the debt under the proposed plan? Explain why this occurs.  

[Hint: Consider total asset as current stock price, face value of bond as strike price, value of 

equity as call option; total assets= equity + debt; value of the risky bond=value of the risk 

free bond-put option of the firm’s equity] 

 

 

 

Q2:                                                                                              [10+10+10+6+6+4+4=50 Marks] 

i. Suppose that a stock price has an expected return of 16% per annum and a volatility of 

30% per annum. When the stock price at the end of a certain day is $50, calculate the 

following:  
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a. The expected stock price at the end of the next day.  

b. The standard deviation of the stock price at the end of the next day.  

c. The 95% confidence limits for the stock price at the end of the next day. 
 

ii. If S  follows the geometric Brownian motion, what is the process followed by (a) y = 2S,   

(b) y=S2 , (c) y=eS, and (d) y=er(T-t)/S.  In each case express the coefficients of dt  and dz in 

terms of y  rather than S. 

iii. Describe the various dimensions of market liquidity. Why is liquidity considered as a 

precondition for the stability of financial markets? Why is liquidity considered as an 

increasing function of stock returns? Explain with suitable examples and proper 

reasoning. 
iv. A stock price is currently 50. Its expected return and volatility are 12% and 30%, 

respectively. What is the probability that the stock price will be greater than 80 in two 

years? (Hint 80TS   when ln ln80TS  .) 

v. Show that the Black–Scholes–Merton formulas for call and put options satisfy put–call 

parity.  
vi. The market price of a European call is $3.00 and its price given by Black-Scholes-Merton 

model with a volatility of 30% is $3.50. The price given by this Black-Scholes-Merton 

model for a European put option with the same strike price and time to maturity is $1.00. 

What should the market price of the put option be? Explain the reasons for your answer. 

vii. “The Black–Scholes–Merton model is used by traders as an interpolation tool.” Discuss 

this view.   

Q3:                                                                                                                            [25 Marks] 

 

A financial institution has just sold 1,000 seven-month European call options on the Japanese yen. 

Suppose that the spot exchange rate is 0.80 cent per yen, the exercise price is 0.81 cent per yen, 

the risk-free interest rate in the United States is 8% per annum, the risk-free interest rate in Japan 

is 5% per annum, and the volatility of the yen is 15% per annum. Calculate the delta, gamma, vega, 

theta, and rho of the financial institution’s position. Interpret each number. 
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