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Homework 7

1. Explain what is meant by pareto optimality. Why wouldn’t we want to only change policy when such a change is pareto optimal?

2. Explain why we cannot avoid assigning a dollar value to human life. How can this help us decide on the use of resources to save lives? What are some of its limitations?

3. Why, during World War II, did the Americans insist on producing tanks that were inferior in both armor and fire-power to the German tanks?

4. Explain some of the trade-offs among different means of generating electricity.

5. What is a shadow price? How can it be used in trading constraints? Discuss the advantages and disadvantages of a global market in the rights to produce CO2 emissions. 
6. Lotteries have been described as a “tax on the quantitatively illiterate.” Explain why.

7. What is an annuity? Why does the organization that runs PowerBall base its jackpot on an annuity payout?

Excel Spreadsheet exercises for PowerBall
8. Use the odds given on the attached sheet and assume the cash grand prize is $40,000,000 and that you would be the only winner if you won the grand prize. Find the expected value of your winnings from the purchase of a $1 PowerBall ticket.

9. How much would the cash grand prize have to be worth in order for the expected value of your winnings to be equal to the amount you spent on the ticket (assuming if you win the grand prize, then you have the only winning ticket)?

10. The big number that is advertised as the prize is the total amount paid out by a 29-year annuity. The way this annuity works is that it pays a certain amount out immediately (say, $1,000,000). Then each year for the next 29 years it increases the pay out by 4%, until you have received a total of 30 payments. Use your Excel spreadsheet to compute the total amount paid out if the initial payment is $1,000.000.

11. The cash prize that is available is the cost of this annuity. Right now, such an annuity is based on a guaranteed interest rate of about 5%. This means that in order to be to pay you $1,040,000 next year, the lottery needs to set aside $1,040,000/1.05 = $990,474.19. In order to be able to pay $1,480,244.28 ten years from now, it needs to set aside $1,480,244.28/(1.0510) = $740,122.14. Determine the total amount that the lottery needs to set aide today in order to be able to pay you the promised annuity. The amount they would have to set aside today is the amount they are willing to pay as total cash pay out in place of an annuity.

12. Can you do better if you take the cash pay out and invest the money yourself? One advantage of having the lottery invest the money for you is that no taxes are paid until after the money has grown in value. If you take the cash pay out and then invest the money yourself, you are starting with only about half as much. On the other hand, you only have to pay 15% of the increase in value (capital gains tax). To compare letting the lottery invest versus doing the investing yourself, you need to compare the payout after taxes. If you choose the annuity and pay 50% in income taxes, how much would you get each year?

13. If you put aside $x today at 8% growth, after 7 years you would have x ( 1.087. When you sell the investment, you need to pay 15% tax on the amount the investment increased, so you would be left with
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After 7 years, we would want to get at least as much as the value of the annuity after taxes. The after tax pay out of the annuity after 7 years is $657,965.89. To get this much by investing yourself, you would need to set aside $657,965.89 ( (.85 ( 1.087 + .15) = $409,500.94. Assume that you take the cash pay out and immediately pay 50% in taxes. How much would you need to set aside so that you can pay yourself as much as you would have gotten from the annuity after taxes? If you can get an 8% return on the money you invest, would you do better to invest the money yourself or to let the lottery invest it for you?

14. What about if the best growth you can get is 6% per year. Which is better for you, to take the immediate cash payout, pay the taxes, and invest or let the lottery invest and pay taxes each year as they send you your annuity payment? 
15. Using Excel answer the following questions:

a. Assume that the jackpot pays out $1,000,000 initially and then increases the payout by 4% each year for the next 29 years. What is the total payout?

b. Assume that the Multi-State Lottery Association (MUSL), the organization that runs Power Ball, can earn a guaranteed 5% interest each year. How much money does MUSL have to put aside for the payment due in 1 year? 2 years? 17 years?

c. What is the total amount MUSL has to have today in order to make the 30 annuity payments? This is the amount that is available for a cash payment.

d. What percentage of the total payout does MUSL have on hand for a cash payment? 

e. State and federal taxes on Power Ball winnings, whether paid out annually or in a lump sum, are about 50%. If you take the annuity, how much would be able to spend each year after taxes?

f. If you take the immediate cash payment, pay the taxes on it, and then invest it at a rate of 8% per year, would you be able to pay to pay yourself as much each year as the annuity would provide after taxes? This gets more complicated because you have to account for capital gains tax of 15%. The amount you need to put aside today in order to be able to have $X in n years (after paying capital gains) is 
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