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Write your ID number and the form identification on all sheets now.

Time allowed for this exam is 3 hours.

Use you head, not your heart!

QUESTION 1

EuroCorp has an investment opportunity to produce DVD recorders. The required investment at the end of this year is € 800,000. This investment could be depreciated for tax purposes straight-line over 4 years. EuroCorp expects to terminate the project at the end of 4 years. The resale value of the machine will then be zero. The project will require an additional investment in working capital requirement of € 200,000 at the beginning of the project.

The machine will produce 10,000 DVD recorders each year. The sale price of a recorder is € 100 and the production cost per unit is € 60. Profits are subjected to tax at 40%. The real cost of capital is 10 percent and the real risk-free interest rate is 3%. Expected inflation is zero.

(1.1) Calculate the incremental net income for this project.

(1.2) Calculate the incremental free cash flows for this project.

(1.3) What is the NPV of this investment? Should the company go ahead with this proposal? Would the decision be different if the company used the internal rate of return rule instead of the NPV?

(1.4) Suppose expected inflation is 10% per year. Explain the effect that this will have on the discount rate rate to use with nominal cash flows.

(1.5) Explain the consequences of a 10% expected inflation on the nominal cash flows for this project (explain clearly, do not calculate).

(1.6) Explain in your own words the concept of an equivalent annual cost (EAC). Calculate the EAC of the investment considered by EuroCorp (if expected inflation is zero).

(1.7) What is the present value break-even point for this project (if expected inflation is zero)?

QUESTION 2

You are doing a feasibility study of a new digital camera for Conika. Marketing research suggests Conika can sell 15,000 units per year at €50 net cash flow per unit for the next 10 years. Total annual cash flow is forecasts to be € 50 x 15,000 = € 750,000. The relevant discount rate is 10%. The required investment is € 5 million.

(2.1) What is the base case NPV?

After one year, the digital camera project can be abandonned for € 2 millions. After one year, expected cash flows will be revised upward to € 1.5 million or to € 0. 

(2.2)What is the revised NPV? What is the option value of abandonment?

QUESTION 3

M. Eugene Ross is the newly appointed manager of Omega Fund, a mutual fund of Corner Bank. He is reviewing the current investment policy of the fund. Omega is invested in two groups of assets as follow:


Fraction of total portfolio
Expected return
Standard deviation

US Stocks (USS)
50%
10%
15%

European Stocks (ES)
50%
15%
25%

The correlation coefficient between USS and ES is 0.4

The current risk-free interest rate is 4%

(3.1) Compute the expected return and the risk of Omega Fund.

(3.2) How would your answer to the above question change if the correlation coefficient was equal to 0? Explain.

(3.3) How should Aunt Agatha, a customer of Corner Bank, allocate her money between the Omega Fund and the risk-free asset if wishes to achieve an overall expected return on her portfolio of 12%?

(3.4) Suppose that Aunt Agatha invests 50% of her money in the Omega Fund and the balance in the risk-free asset. If the returns follow a normal distribution, what would be the range of possible returns that she could experience (with a probability of 5% of being outside the range)? 

(3.5) M.Ross wonders whether to modify the asset allocation of the Omega Fund. He has calculated the expected return and the risk of the portoflio for various asset allocations as follow:

US Stocks
25%
75%

European Stocks
75%
25%

Expected return of Omega fund
13.75%
11.25%

Risk of Omega fund
20.54%
14.90%

Which asset allocation would be the most attractive (including the current asset allocation) for the customers of Corner Bank? Explain

QUESTION 4

The Treasury bill rate is 5%, and the expected return on the market portfolio is 12%. On the basis of the capital asset pricing model:

(4.1) Explain why beta is the relevant measure of risk in this model. Why not use the standard deviation of the return on that stock.

(4.2) What is the market portfolio? Why does this portfolio play an central role in the CAPM?

(4.3) Draw a graph showing how the expected return varies with beta.

(4.4) What is the required return on an investment with a beta of 1.5?

QUESTION 5

Virtual.com is a firm with a debt-to-equity ratio of 1.0. The beta of equity is 1.50. The market-risk premium is 6% and the risk-free interest rate is 4%. The company doesn't pay an taxes. Assume that the CAPM holds.

(5.1) Calculate the weighted average cost of capital. For what purpose would you use this figure?

(5.2) Suppose that the company issues new shares to buy back its debt in order to reduce the debt-to-equity ratio to 0. 

What would be the impact of this operation on:

(a) the beta of equity;

(b) the cost of equity.

Explain your results.

APPENDIX

1. Some useful formulas

2. Table A.1 Present value of $1 to be received after T years

3. Table A.2 Present value of an annuity of $1 per period for T years.

