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INSTRUCTIONS TO CANDIDATES

Answer ANY FOUR questions 

EXAMINATION CHEATING IS A CRIME
Q1) A large manufacturing firm is considering investing in a new production line. The initial cost is KSh 100 million. The project is expected to generate KSh 20 million in annual cash flows for the next 10 years. However, there is a possibility that a new, more efficient technology will become available in 5 years, which would make the current project obsolete, at which point it would be abandoned. The present value of the abandonment option is estimated to be KSh 15 million if exercised at year 5. The firm's cost of capital is 10%.

Required:

a) Using a Real Options perspective, discuss how the possibility of new technology might influence the firm's current investment decision. Beyond a simple NPV calculation, explain how the option to abandon adds value. 






(5marks)
b) Discuss qualitatively how incorporating the abandonment option impacts the investment decision









 (5 Marks)
c) Consider a Markowitz portfolio optimization problem with a risk-free asset (Rf​=4%) and two risky assets, Stock A and Stock B. 

Stock A: Expected return E (RA) =10%, standard deviation σA​=15%. 

Stock B: Expected return E (RB​)=14%, standard deviation σB​=25%. 

The correlation coefficient between Stock A and Stock B is ρAB​=0.3.

Calculate the weights of Stock A and Stock B in the optimal risky portfolio and the expected return and standard deviation of this optimal risky portfolio. 


(5Marks)
2. You are a risk manager at a commercial bank in Nairobi. The bank holds a portfolio of corporate loans. 

a) Differentiate between structural models (e.g., Merton model) and reduced-form models (e.g., Jarrow-Turnbull model) for credit risk. Discuss the strengths and weaknesses of each approach in practical application for a bank in an emerging market context like Kenya.

 (7 marks)
b) Explain how the concept of Value-at-Risk (VaR) is used in financial risk management, two limitations of VaR as a sole measure of risk and how expected shortfall (ES) addresses some of these limitations 








(8marks)

3a) An investment fund claims to consistently achieve abnormal returns. They provide the following data for one of their actively managed portfolios:

-Average annual portfolio return: 18%

-Average annual market return: 12%

-Risk-free rate: 3%

-Portfolio Beta: 1.1

-Portfolio standard deviation: 25%

Calculate the portfolio's Jensen's Alpha and explain what a positive Jensen's Alpha implies if the market is semi-strong form efficient. 






(6 Marks)

b) A firm can choose between two projects

Project A: Low risk, cash flow of KSh 100,000 with probability 1.

Project B: High risk, cash flow of KSh 180,000 with probability 0.5, and KSh 0 with probability 0.5. The cost of each project is KSh 80,000. The firm has KSh 40,000 of its own equity and needs to borrow KSh 40,000 from a lender. The risk-free rate is 0%.

a) Assuming the firm chooses Project A, what is the fair interest rate the lender would charge to break even (expected repayment equals loan amount)?



 (5marks)
b. Compute the firm's expected profit from Project B if the firm chooses Project B. If the lender charged the rate from part (a), would the firm have an incentive to choose Project B even if Project A is socially optimal? 






(4marks)

4a) A non-dividend-paying stock is currently trading at KSh 100. A call option on this stock has a strike price of KSh 105 and expires in 6 months (0.5 years). The continuously compounded risk-free rate is 5% per annum, and the stock's volatility (σ) is 20% per annum.

Useful formulas:
d1​=  ​ln (S0​/K)+ (r+σ2/2)T​

σ√T

d2​=d1​− σ√T

C=S0​N (d1​)−Ke−rTN (d2​)

N (d) is the cumulative standard normal distribution function.

N(0.26)≈0.6026, N(0.12)≈0.5478, N(−0.26)≈0.3974, N(−0.12)≈0.4522.

i)Calculate the price of the call option using the Black-Scholes-Merton model(3 marks)
ii) Calculate the option's Delta (Δ) and Gamma (Γ) and the financial interpretation of these two. 











(4 marks)

4b) A firm has an unlevered value of KSh 100 million. The corporate tax rate is 30%. The firm can issue debt at different levels, incurring financial distress costs (FDC) as follows:

	Debt Level (KSh millions)
	FDC (KSh millions)

	0
	0

	20
	2

	40
	6

	60
	15

	80
	30


i) Calculate the value of the levered firm (VL​) for each debt level, considering the tax shield from debt and the financial distress costs. (3 marks)
ii) Determine the optimal capital structure (debt level) that maximizes firm value (3marks)
iii) Illustrate the key components of the trade-off theory of capital structure (2marks)

5) A researcher aims to study the causal impact of Corporate Social Responsibility (CSR) initiatives on Firm Financial Performance (FFP). They propose a simple OLS regression:

 FFPt​=β0​+β1​CSRt​+β2​Controlst​+ϵt​.

a) Identify at least two distinct sources of endogeneity that could bias the OLS estimate of β1​explaining why it arises 






(4 marks)
b) Choose one of the endogeneity issues identified and propose a specific advanced econometric method that could be used to mitigate the bias.



 (6 Marks)
c) Discuss how issues like survivorship bias or selection bias might impact the external validity of empirical studies on FFP, particularly if using databases that only include currently listed firms. 










(5 marks)

6) XY Enterprises has an expected perpetual earnings per share (EPS) of KSh 10. The equity cost of capital for the firm if it pays no dividends is 12%. In a world with no taxes and no flotation costs, if the firm retains all earnings, its stock price would be KSh 10/0.12=KSh 83.33.

a) XY Enterprises announces a policy to pay out 40% of its earnings as dividends, calculate the expected stock price immediately after the dividend announcement, according to the Modigliani-Miller Dividend Irrelevance Theorem. Assume the retention is invested in projects yielding the cost of equity.









 (6 Marks)
 b) Critically discuss how the "bird-in-hand" argument challenges the MM dividend irrelevance theory and evaluate how under bird-in-hand, a higher dividend payout could lead to a lower equity cost of capital or a higher stock price.





 (5marks)
c) Assess empirical challenges in testing dividend theories and mitigation measures to this challenges. 









(4 Marks)
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