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I. Finance

1.  There is a project with benefits of $8000 for three years. Its costs are $10,000 immediately and  $10,000 in the third year.  The relevant discount rate is 8%. 

a. Analyze this project using NPV, IRR, B/C and WMR.  

b. Do these criteria all give a consistent answer? 

c. Suppose you are comparing this project with another alternative project with costs of $5,000, and unknown benefits. Would the B/C  ranking the two projects necessarily give a correct rank ordering of the projects.   Explain why not.  What adjustments could you make so that the B/C criterion gives the same ranking as the NPV.?

II. Sensitivity Analysis

3.

Bellevue is considering erecting a dam.  The value of this dam will depend on the output and on the interest rate used to calculate the net present value, and on the price of electricity.  The price of electricity is expected to vary and be either 10, 12 or 15 cents per kwh, with 12 cents/kwh being the expected value.  The quantity to be sold will vary from 1 mill to 2 mill/year with 1.5/year mill being the most likely.  The correct interest rate is 8%..  The life of the dam is thought to be 30 years.  The dam will cost 2 million dollars.

a.
Perform a variable by variable sensitivity analysis using net present value.

b.
Perform a scenario analysis on the assumption that the prices and output are inversely related to each other and that the interest rate is not related to the other variables.

c. Perform a monte carlo simulation analysis based on the following information. 


The probability of a 10 cent price is 25%, the probability of a 12 cent price is 50% and the probability of a 15 cent price is 25%.  When the price is 10 cents, the quantity will vary between 1.5 million and 2 million kwh. When the price is 12 cents the quantity will lie between 1.1 million and 1.7 million kwh, and when the price is 15 cents, the quantity will vary between 800,000 and 1.2 million kwh.   Assume a uniform distribution for the quantities. 

Provide an estimate of the variance of the NPV and determine and explain the confidence interval for a positive NPV. 

III. Attacking the Traditional Analysis: Consider the following project:

.4 

A dam is to be removed on the Elwha.  The removal will increase Salmon runs. Costs are $10,000,000. Benefits are $500,000 per year forever. Benefits consist of the value of fishing to users of the river.  Suppose that the Corp of Engineers analyzes this project using a 7% real discount project and the costs and benefits as listed. 

a. What will be the NPV that the Corp finds? 

b.  Public Hearing: You are taking part in a public hearing to discuss the Corp's findings.  

     On what grounds might you attack the Corp's findings. Explain briefly

c. Using just the discount rate and existence value explain the case that the correct         analysis reaches a different conclusion than the Corp. 

d. As a result of the hearing and your testimony, the Corp lowers the discount rate to 3% and adds $200,000 to account for existence value for residents of the country in which the Elwha is found.  However they revise upward their costs estimates upwards to $25,000,000.    What is the  new NPV test? 

e. Suppose that your additional work has determined that certain NW Native Americans(NA) have a treaty right to a "free flowing Elwha".  The Corp address this issue by noteing that the NA would have a WTP of $200,000 for this right. They therefore add this to the benefits but the project still doesn't pass. Can you suggest that where the Corp. might be mistaken? 

5. 

A Local authority is currently carrying out a program of slum clearance. As a result, it finds itself the owner of a plot of land which will become vacant in the near future (when demolition is complete)..The authority is considering how best to use the land. The following is the report of the authority’s financial analyst.

Course A, the simplest, is to sell the land to a private developer for $600,000. 

Another possibility, choice B, would be to go into partnership with a private firm.  This would involve the agency using its powers of eminent domain to acquire adjacent land for $400,000 in year zero. The authority would then contribute to development costs-a total of $1,000,00 of which 50% would be paid in year  0 and 50% on completion of the building by the company.  We could then sell our share of the project at its completion. I estimate that we could sell the property for $2,450,000

The third alternative, choice C, would also involve the authority acquiring the land but not contributing to development costs.  The authority would be given the partnership of a proportion of the shops and offices that he developer has proposed to build. The development company would then pay $88, 500 per year for 50 years, beginning in the year following the completion of the project.

“I have investigated the three options.  Table 1 below shows the result of my detained financial analysis 

Net Financial Returns

	Course of Action
	Net Return in years (1,000 of dollars)

0                                 N-yr of completion      N + 1 to N+ 50

	A
	+600
	
	

	B
	-900
	+1950 ($2450-500)
	

	C
	-400
	
	88.5 per year

	
	
	
	

	
	
	
	


There is considerable uncertainity as to when the building work would be completed.  The later the date the lower the value of options B and C to A. There is no possibility of completion before year 2. The most likely year is year 3. 

It would be possible to finance either B or C at our borrowing rate of 6%.  Both of these choices are, however, risky.  It is the policy of our authority to avoid taking risks with the taxpayers money. I have therefore thought it prudent to use a 2 percentage point risk premium of 2% and use a discount rate of 8% rather then 6% to discount the benefits.  The result shows that project C is superior.  The net present values are as follows:

	
	Year 0
	N (completion date)
	N +1 to N+ 50

	Project B compared to A
	-$1500
	+1950
	-

	Project C compared to A
	-$1000
	-
	88.5  per year


I therefore recommend project C.”

A. Question:  Do you agree with the answer provided by the analyst?  Why or why not.

IV

7.  INCOME DISTRIBUTION EFFECTS

Table 1 shows the benefits and costs the 100 rich, 100 middle income and 100 poor people in a society. All are affected directly by a proposed project as shown. Suppose that all figures are in thousands of dollars. The example shown in Table V.1 summarizes the gains and losses from the project in which the rich gain $50, those of middle income gain $10 and the poor lose $30 directly. The gains and the losses show the results of the project without taking into account the regard of others. Without consideration of the regard for others, the project appears to be KH efficient. The table then shows the results of applying the KH or wealth maximization criteria.

Table V.1 KH Efficiency Where No Consideration is Given to the Regard for Others

($1,000s of dollars)

	
	Gains
	Losses
	Net Benefits

	Rich
	$100
	$50
	$50

	Middle Income
	$65
	$55
	$10

	Poor
	$30
	$60
	–$30

	Total
	$195
	$165
	$30


The gains and losses of Table V.1 do not take into account the WTP or WTA for a change in the income distribution. It is, for example, not enough to say that a policy that puts an incinerator in the poorest neighborhood is efficient since those harmed could , hypothetically, be compensated by some other efficient alternative means if other people care about the income distribution. 

Suppose that others are willing to pay to avoid changes to the income distribution in which the poor in general suffer absolute losses. This is assumed to be 20 percent of the amount transferred. If the poor were fully compensated, then by the most efficient means available, the $30 in required compensation would cost 20percent of their $30 loss or $6. 

a. Show now using the Harberger criteria what benefits and costs would be when the effects on the income distribution are valued. 

b. People may also care about the actual compensation of those harmed aside from the effects on the income distribution—i.e. they may care even if the people harmed are rich. If you are using a metric that includes moral


entitlements, is there a difference in a project that engages such

sentiments and the same project when it does not?  If there is such a difference explain what are the two projects that would now need to be compared.

