PROBLEM SET ONE 

WITH ANSWERS

1-12.  HAND IN ALL OF THE EVEN PROBLEMS FOR CHAPTERS 4 (7 problems) &9 (7 problems) except for problems 8 16 in Chapter 9. 

(1) 2. reff = (1 + r/n)n-1 


a. 10.25%


b. 10.47%


c. 10.51%


d. 10.52%

(2) 4. set so that bank A and B have same effective interest

(1.06/12)12 = (1+ X/4)4   X = 6.03%

(3). 6. P(1.09)12= F = $100,000

P = $42,241.08

(4).8. NO!  Find the PV of the annuity and see if it is less than $7,000. The PV of an annuity is PV = A[1-(1+r)-n]/r.  The present value of the annuity is $6,462.38 which is less than the $7,000 the bank will charge.  Note that if you believe the relevant rate is less than 13% then it may be a good deal.

(5) 10.  interest payment is 7% times $10,000 = $700.00

So we have $350 every six months + a payment of $10,000 at the end of the bond life. Find the value of a $350 annuity paying every 6 months for 20 yrs with a payment at the end of $10,000.  

a. Use semi annual rate of 5%. The PV of the annuity (see formula in 8 above) is 7,426.14.  The PV of the $10,000 is $1,420.46.  So, total PV is $7,426.14 + $1,420.46 or $8,846.60.  This is price at 10% compounded semi-annually.

b. For this problem we must find semiannual rate that corresponds to an effective rate of 12% annually.  This is (1+r)2= 1.12= 5.83%

PV of annuity of $350 is $5381.03 , and present value of $10,000 is $1,036.67. for a total of $6,417.70

c.  Again we must find semi-annual rate that corresponds to 8% compounded monthly.  (1+.08/12)6= 4.0673%.  PV of annuity is $6,858.67 and PV of $10,000 is $2,020.71 for a total of $8,879.38

(6)14. First find out how much she will have in 45 years. This will be the FV of an annuity. FV = A[(1+r)n-1]/r= $525,858,73.  When we ask how much of an annuity we can extract from this the amount becomes a PV and we use PV = A[1-(1+r)-n]/r and solve for A to get $4,731.29 per month. 

Chap. 9

(7). 2.   YES. NPV = $6570.60 . NPV of benefits is $21,649.32 and NPV of costs is  $15,078.72. You can solve the benefit stream as a gradient and solve separately for costs. or just reduce the stream to a stream of net numbers and take the present value one at a time. 

(8). 4. This problem requires that the NPV of the 2 proposals be compared. The present value of the cash flow from the first project before subtracting initial costs is $10,237458.98. Subtracting the initial costs of $15,000,000 gives -$4,762,541.02 as the NPV for project 1.

The present value of net revenue each year (not counting the special costs in years 11 and 21 is $19,854,465.89. The present value of the special costs is $2,375,463.98 for year 11 expenditures and $$1,207,565.43 for year 21 expenditures for a total of $3,583,029.41. Thus the total cash flow PV is $16,271,436.48 not counting initial costs and the NPV is then $-8,728,563.52  Plan 2 is better--though both are bad.

(9). 6. Ten Four

a. new truck: PV of net revenues is $68,456.35 + salvage costs of $2,261.74 for a total of $70,708.10 so NPV is $3,708.10
b. old truck: PV of cash flows including salvage value after 4 years is $42,663.13 so NPV is $4,663.13 which suggests buying the old truck.

This problem brings to the fore a decision that must be made always by the analyst--the most realistic pattern of cash flows.  We are told that the trucks will need to be replaced but that the current choices are not exactly replicable. How close to being replicable we don't know.  However, if they were replicable the decision would not change since the annuity value of the new truck which would be the annuity equivalent of $3,708.10 spread over 7 years will of course be less than the annuity equivalent of $4,663.13 spread over 4 years.

A consideration of both projects after 4 years does not seem relevant but in any case would not change the conclusion.

(10)10. IRR = 9.8516%.  NPV at 7% is $750.98 this project seems okay. 

(11)12. IRR = 10.25


NPV = $586.76.  the BCR's will depend on what base you use. I use $10,000 so BCRd = 1.057 and BCRn = 0.57

(12) 14. First find the future value of the benefits at the end of 5 years.  This will be the future value of an annuity of $3000 per year and this is $17,252.22.  The WMR = (FVB/PVC)^1/n - 1 = ($17,252.22/10,000)1/5  - 1 = 11.52%.  Since this is greater than 7%, the District should join the consortium.

13.  What is the future value of $100 invested today for 100 years with simple interest if the interest rate is 10%.  What is the value if compounding is annual.

13 answer

a. simple interest F= P(1+rt) = $1,100

b. compound interest F = P(1+r)n = $1,378,061.23

14.  In the example of the City of Seashore, the City found that it worthwhile to purchase a new garbage truck and to discontinue a contract with a local hauler.


a.  Was this decision Pareto superior? Explain.


b.  Did this decision satisfy a Kaldor-Hicks criterion?  Explain. 


c.  How could the decision be turned into one that is Pareto 
superior?

14.answer


a. No, because at least the hauler loses.


b. Yes, unless the losses to the hauler exceed the net gain to the 
City. 


c. By compensating the hauler to the extent of his/her loss. 

15. The City of Tacoma is considering adopting a motorcycle helmet law.  This law will reduce injury and death from accidents involving motorcycles. When motorcyclists are injured and are uninsured local hospitals bear the cost of treatment in cases where the cyclist can not pay.

a.  If you enjoy riding your motorcycle without your helmet, are the costs and benefits of the proposed ordinance from your perspective positive or negative?

b. What might be the benefits and costs from the standpoint of the entire community?

15 answer

a. The benefits are just those you would receive from voluntarily wearing your helmet.  Since you choose not to do this, the costs must be greater.

b. Presumably the community feels it must contribute to the care of those injured w/o insurance or with inadequate insurance.  The community will then regard the reduction in expense from wearing a helmet associated with your care as a benefit.  Note that the City could alternatively require that all have adequate insurance, and that insurance companies could offer greater coverage for those who choose this.

16. Explain the difference between the spender and guardian perspective and that of a national benefit cost perspective, and show the differences with a simple example.

17.  You are considering performing a benefit cost analysis of building a new football stadium.  What is the first step in the analysis?  

17.  Answer: Decide who the client is?

18.  The Seahawks proudly show that the economic impact of the new stadium will be $50 million per year. This is used by the Seahawks, King County, and the City of Seattle to justify upgrades to the new football stadium. You object to these arguments on the basis of a benefit-cost analysis. How does a benefit-cost analysis differ from an impact analysis? Explain why this project still may or may not pass a benefit-cost test where the client is the City of Seattle. 

Answer: See page 231 of a Practitioner’s Guide.  

ANSWER

Many economic and environmental impact statements, as well as some explicit benefit-cost analyses, fail to correctly define benefits and costs. For example, net benefits may be confused with gross benefits or revenues, benefits may not be equated with consumer’s or producer’s surplus, important opportunity costs may be ignored, or costs may be equated with impacts. 

First, benefits are not revenues. Often, an impact analysis will be performed on the effects of the stadium on the local economy. For example, suppose an impact analysis shows that building the stadium will generate $30 million per year. These revenues are estimated to have a multiplier effect, i.e., that each dollar of direct revenue will be respent.
 Thus, the $30 million figure is multiplied by the local or regional multiplier, say 1.67, to give a total revenue figure of $50 million. It is erroneous to treat this amount as the measure of benefits from which the costs of the new stadium will be subtracted.  It is worth noting in this regard that those who wish to provide an analysis to justify a project sometimes count costs as benefits on the grounds that spending is a benefit.  Spending can have benefits but to count costs as benefits is wrongheaded. 

The errors involved in this sort of approach are several. First, it is the new money which the stadium attracts that is relevant to the determination of benefits, not the old money which would have been spent in the community in any case on movies, other sports, etc. Since the old money would have been spent anyway, the spending for a stadium instead can not be said to have an additional net impact though the impact will be felt by different parties. That is, in determining overall benefits one must consider the new money spent. The City of Seashore should not consider that its purchase of the truck will have a net impact since if they do not buy the truck, they will spend the money on buying services. The exception to this is when the money they spend will be spent locally in one case but elsewhere in the other case. This new money will usually be a small fraction of the total. Suppose in the case of the new stadium, it is 1 percent. The revenue estimate is now reduced to $500,000.

Second, the additional revenues have associated costs. Thus, it is not revenues that are net benefits but profits. An increase in revenues accompanied by an even greater increase in costs is not net benefit but a net cost.  For example, a restaurant located near the stadium may double its revenues and its profits, but it is the change in its profits that is the relevant variable in calculating net benefits. These will be a fraction of the revenues, perhaps 10 percent. If so, the measure of benefits will now have fallen from $50 million to $50,000, a dramatic decrease.

Third, are the questions raised by the use of multipliers.  One question is whether or not the perspective of the analysis is from that of the nation or a mere local perspective.  From a national perspective, there will be secondary benefits, i. e. additional benefits determined by the use of a multiplier only if there are idle resources.  Otherwise an increase in activity in one area just represents a decrease in activity somewhere else.  In addition, from a local perspective, benefits may have a multiplier effect but so also will costs.  The prices of the inputs needed for business may rise for some existing users, bid up by the new business generated. This means that the multiplier applies not just to benefits but also to costs, or more properly to benefits minus costs. 

The multiplier will increase the NPV, but will not change its sign. The three common errors are then (1) failing to separate new money from old, (2) failing to use changes in profits rather than in revenues as the basis for benefits, and (3) using a multiplier for benefits and not for costs. The first of these is an error even within the field of impact analysis. The second arises when attempting to translate an impact statement into a statement of benefits and costs. Correcting for these three errors is sufficient to show that many sports stadiums are not particularly good financial investments. Justification for such stadiums thus must rest on arguments of civic pride or other non-market benefits. 

The attempt to use an impact study at least in part as a benefit cost analysis often involves three additional errors. First, against the (true) calculated benefits, social costs must be included. For example, building the new stadium may require the hiring of additional police and may increase local traffic congestion. Second, if the analysis is done solely from (say) a city’s financial perspective, only the increased tax revenues received by the city should be included as benefits.

The third common error is to count jobs “created” as net benefits. An analysis that counted hiring of new police as a benefit would surely be flawed. In many cases, jobs created in one place will be jobs destroyed elsewhere. In addition, one must ask to whom will these jobs go? Will they go to those who reside in other cities but who will be attracted to the city by the new job? Will the new jobs reduce the unemployment level or just move people from existing jobs whose wages are then bid up, to the new jobs. For example, if a new project would create a new job employing a person at $5.00 per hour, the $5.00 per hour received by the employee is not the benefit in the sense that it can be compared with the cost of job creation. Suppose for example, that the person taking the job gave up another job paying $4.50 per hour. The benefit to this person would then be $0.50 per hour not $5.00 per hour. This does not mean that employment impacts associated with development are not important. They can be useful to estimate the need for new local infrastructure that would accompany an influx of new residents. Ultimately, however, the benefits of a job, at least in the form of wages paid, are costs to someone else. Additional jobs are benefits only if they reduce crime or other socially undesirable activity and are only benefits to the extent that the worker is paid more than his or her opportunity cost. 

19.  Why does Zerbe call the subject benefit cost analysis and not cost benefit analysis?

19. Answer: Benefit cost refers to an older more philosophic tradition began by economists.  Cost benefit was the term used by engineers. 

20.

The government is considering removing the dams on the Elwha.  For some the project will create gains for others it will restore a loss.   

(a) Are both the gains and the losses restored benefits?

(b) Should they be evaluated the same way?  That is should the CV or EV be used in both cases?  Explain.

20: Answer

(a) Both may reasonably be regarded as benefits.  The losses restored, however, suggests that for some people the status quo point is the free flowing river and that therefore the better measurement of their benefits is the EV--that is their WTA-which in this sort of case will be considerably higher than the CV. 

� Multipliers are often derived using input-output models.  





