Midterm 2

1.  (11 points) You have performed a discounted cashflow analysis and computed that a project’s internal rate of return.  Consider the following statement:

“It is advantageous to do the project if its internal rate of return is greater than the discount rate.”

Is this statement always true, never true, or sometimes true?  If sometimes, then under what conditions is it true?

Answer: sometimes true. It is true for pure investment projects, those with negative cashflows followed by positive ones. 

2.  (7 points) Consider a pure investment project.  Let NPV(d) be its NPV as a function of the discount rate.  Then which of the following is true about NPV(d): 

(a) It is always increasing

(b) It is always decreasing

(c) More information is needed

(d) Something else.
Answer: B.

3.  (11 points) Your savings account has an annual interest rate of 1.4%  Inflation is 2% per year.  What is your real interest rate?

Answer: (1+d) * (1+2%) = 1+ 1.4 % , d = -0.588%
4.  (15 points) You and two friends are considering buying a house in Chicagoland to live here together after you graduate.  You can get a 15-year fixed-rate mortgage with a mortgage rate of 5% if you make a 20% down payment on the house.  You will split the monthly mortgage payment equally among the three of you.  Each of the three of you can afford to contribute up to $1,000 per month towards the mortgage payment.  You each have $10,000 available towards the down payment.  How expensive a house can you afford to buy?

Answer: The maximum monthly payment is $3000. Suppose you pay 180 months to pay off the debt. PV = A[1-1/(1+r)^n]/r = $379,365.73. This is the maximum principal you can pay. So the total cost of the house is $379,365.73/(1-0.2) = $474207.16 and the down payment is $474207.16 * 20% = $94,841.43 > $30,000.  So the most expensive house you can afford is $30,000 / 20% = $150,000.

[More problems are on the back.]

5. A mining company is considering two alternative ways of mining an ore deposit that it owns.  The real discount rate is 10% and the table below contains projections of real cashflows, in millions of today’s dollars.  Alternative A is the strip mining approach examined in class; Alternative B would extract the ore by a slower, costlier, and less destructive method.
	
	Alternative A
	Alternative B

	Investment (Year 0)
	30
	100

	Project Duration N
	N = 10 years
	N = 15 years

	Annual Benefits (Years 1 through N)
	60
	35

	Annual Costs (Years 1 through N)
	10
	12

	Environmental Remediation Cost (Year N)
	500
	50


5a.  (28 points) Calculate NPV and equivalent uniform annual worth (EUAW) for each alternative.

Answer: 

Alternative A:  NPV = - $30 + $50/(1+r)+…+$50/(1+r)^10 - $500/(1+r)^10 

                      = - $30 + $50*1/r (1-1/(1+r)^10) – $500 / (1+r)^10 = $ 79.68m
              EUAW = NPV * r / (1- 1/(1+r)^10) = $12.42 m

Alternative B:  NPV = - $100 + $23/(1+r)+…+$23/(1+r)^15-$50/(1+r)^15 

                      = - $100 + $23*1/r (1-1/(1+r)^15) – $50 / (1+r)^15 = $71.67m

              EUAW = NPV * r / (1- 1/(1+r)^15) = $8.89m

5b.  (12 points) On economic grounds only, which one of the following would you recommend that the company do?  In one sentence, explain why. 

· Alternative A

· Alternative B

· both Alternative A and Alternative B

· neither Alternative A nor Alternative B
Answer: A. These two projects are mutually exclusive so you can’t do both.  They can’t be repeated so the right decision criterion is NPV. A has higher NPV and should be followed.

5c.  (10 points) Which of the alternatives benefits more if the price of ore inflates at a faster rate than the price of labor?

Answer: This is a tricky problem.  Alternative B benefits because it has longer duration giving the increase in price a chance to make a bigger impact.  Alternative A benefits because its benefits are bigger and thus an increase in price will have a bigger impact.  This problem is trickier than I expected because I didn’t consider this second effect.

However, if we want to compare these two effects we need to do a calculation.  We would suppose that the real price of ore increases at rate of g per year.  So for example, the real benefit in year t for alternative A would be 60*(1+g)^t.  We’d then calculate the present value of the benefit cashflow stream.  It turns out that for small rates g, the absolute increase in the NPV is bigger for alternative A (but the relative increase in NPV is bigger for alternative B).  For larger rates g, both the absolute and relative increase in NPV are bigger for alternative B.

5d.  (6 points) Suppose that competition decreased the price of ore (and thus the annual benefits) by X%.  For alternative A, calculate the X at which point the project becomes uneconomic.  Do the same for alternative B.

Answer: 

Alternative A:
NPV = - $30 + Y*1/r (1-1/(1+r)^10) – $500 / (1+r)^10 = $ 0m 

so, Y = (30+500 / (1+r)^10)*r/(1-1/(1+r)^10), where Y=60*(1-X%)-10.  So X = 1-(Y+10)/60.

So Y = 37.58 and thus X = 20.69% 

Alternative B:
Similar calculation as for alternative A. Y=14.11 and X % = 25.40%  
