
Problem set 1  
 
Exercise 1 : Separating Real Asset cash-flows and Financing cash-flows 
 
Your firm is considering a project that will require an upfront investment of €10 million 
today, and will produce €12 million in cash-flow for the firm in one year without risk. Rather 
than pay for the €10 million investment entirely using its own cash, the firm is considering 
raising additional funds by issuing a security that will pay investors € 5.5 million in one year. 
Suppose the risk-free rate is 10%. Is pursuing the project a good decision without issuing the 
security ? Is it a good decision with the new security ? What do you conclude on the use of 
financing cash-flows to value investment opportunities ?  
 
Exercise 2 : annuities 
 
You are thinking of making an investment in a new plant. The plant will generate revenues of 
€1 million per year for as long as you maintain it. You expect that the maintenance costs will 
start at €50 000 per year and will increase 5% per year thereafter. Assume that all revenues 
and maintenance costs occur at the end of the year. You intend to run the plant as long as it 
continues to make a positive cash-flow (i.e. as long as the revenue exceeds the maintenance 
cost). The plant can be built and become operational immediately. The plant costs €10 
million, and the interest rate is 6% per year. 
 
1) Growing annuity : Consider the following sequence of payment. You receive C at the first 
period, and the payment grows at a rate g every period. The investment starts at period 1 and 
until period T. If g<r, show that the present value of this investment is :  
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2) If you build the plant, for how many years will you run it ?  
3) Should you invest in the plant (hint : use the growing annuity formula)? 
 
Exercise 3 : Long and short-term interest rates 
 
Suppose that the current one-year interest rate is 1%. If it is known that the one-year interest 
rate will be 2% next year and 4% the following year, what will be the interest rates r1, r2, and 
r3 of the yield curve today ? Is the yield curve flat, increasing or inverted ? 
 
Exercise 4 : inflation-adjusted NPV 
 
Banana Inc sells high-tech voice-recognition computers. It has just signed a contract with 
Isola town council to supply 10 computers a year for the next 5 years at the prevailing market 
price. The price of computers today is €5000, and input and production costs are €3050 per 
item. The contract specifies a one-week training session performed (for free) by Banana Inc 
before the first computers are delivered. Assume that the training costs have to be incurred 
one year before the first items delivery. If the riskless rate on the market is 10%, and an 
inflation rate of 3% per year is expected, what is the maximum price Banana Inc should pay 
to set up the training session not to lose money ?   
 
 
 



Exercise 5 : computing NPVs and IRRs 
 
Fast Track Bikes, Inc is thinking of developing a new composite road bike. Development will 
take 6 years and the cost is €200.000 per year. Once in production, the bike is expected to 
make €300.000 per year for 10 years.  
 
 1) Assume the cost of capital is 10% : 
 - Calculate the NPV of this investment opportunity : should the company make this 

investment ? 
 - Calculate the IRR and use it to determine the maximum deviation allowable in the cost 

of capital estimate to leave the decision unchanged.  
 - How long must development last to change the decision ? 
2) Assume the cost of capital is 14% 
 - Calculate the NPV : should the company make the investment ? 
 - How much must this cost of capital estimate deviate to change the decision ? 
 - How long must development last to change the decision ? 
 
 
 
 


