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Chapter 15

CAPITAL

Boiling Down Chapter 15

The use of machinery in production requires a special extension to the factor theory developed in the chapter on labor. Machinery, or real capital as it is called, has a demand function like labor demand. An entrepreneur should add to her capital stock as long as the marginal revenue product of the new capital is greater than the rental rate of the machine being added.

The rental rate of the machine must compensate for the interest oppor​tunity cost of the money that is tied up in the machine, the maintenance of the machine, and the technological obsolescence that occurs in machinery. If the income stream from the machine equals or exceeds this rental rate, then the machine should be used.

A firm may prefer to buy a machine instead of rent one. In this case the net present value of the machine must be found. This is accomplished by discounting the net future income stream of the machine in order to find its present value. The value of the machine is then compared with its price, and it is purchased if the present value of the income it generates exceeds the present cost of the machine. The value of the income stream for a given future period is inversely affected by the interest rate used in the discounting process. This is true because the present value of the machine's output in a specified future period is the revenue it brings divided by (1 plus the interest rate)n, where n is the number of years that the income being discounted is removed from the present.

The interest rate is determined in the market for loanable funds. Demand in this market comes from all those wishing to borrow, including those businesses that wish to build their machinery stock to its optimal level. Suppliers of funds are consumers, firms with excess funds, and foreign lenders who are enticed to supply funds if the interest rate is favorable compared with alternative uses for the funds.

It is important to differentiate between interest payments that are provided to protect a lender from inflation losses and the interest payments that allocate money to its best use. The latter is called the real interest rate, and the former is the real rate plus the inflation premium and is called the nominal rate.

One instrument for loaning funds is the bond. Bonds are issued with a given face value and a fixed interest rate. As the market interest rate changes, the value of the bond fluctuates inversely with the market rate. Corporate stock is another means by which firms gain access to capital. In this case people with money to save use it to gain ownership in firms. The value of the stock depends on the perceived value of the future income stream of the company. In general, stocks or bonds whose returns vary considerably around the expected return will need to provide a higher return than those stocks or bonds whose income is more certain. This is because most people are risk averse.

If different financial instruments have differing rates of return that are constantly changing as the expected future income streams fluctuate, then there would seem to be enormous profits waiting for those who followed the changing rates of return closely. However, the efficient market hypothesis states that no such profits exist because events and circumstances that lead to changing profits are usually incremental and partially anticipated in advance. Thus the gains from substantial gaps in the financial markets are rare exceptions rather than common practice. When prognosticators and financial counselors sell any bits of information they can find, they aid the markets in smoothing out returns rather than generating windfall oppor​tunities for any single client. Exceptions to this efficient market hypothesis exist when excessive optimism or pessimism filter into the market. These emotions create respectively over and under evaluations of asset values and can generate large profits for astute and lucky traders or losses for the unlucky less astute gamblers in the market.

Taxes as well as interest rates affect the net returns from investments. Consequently, tax-free municipal bonds have a lower interest return than taxable bonds. Favorable depreciation allowances and the frequent preferential tax treatment of capital gains make investments in machinery more profitable than they would otherwise be.

So far, the return on real and financial capital as factors of production has been analyzed. Another category of input is land. Because land is fixed in supply (has a perfectly inelastic supply curve), any return its owner receives is a return above its opportunity cost, since it would not need to have a return in order to exist. This return is called economic rent, and the term is also used to apply to any return that exceeds the full opportunity cost of a factor of production. Examples of rent go beyond capital markets because entertainers and ballplayers are surely paid considerably more than they could get in their next-best alternative employment.

The optimal amount of capital stock required will be less if a firm is able to avoid the need to provide high output during periods of high demand. A way to smooth out demand is to price high during peak-load times and low during off-peak hours. This encourages customers to shift usage away from high-use periods and enables the firm to provide the desired output with a smaller capital base.

If an input is exhaustible as in the case of oil, its price will rise at the real rate of interest. This will slow down the usage and encourage the development of substitute resources. The appendix develops a model showing the depletion process of exhaustible resources. Barring unexpected discoveries, at any given time the amount of resource left can be observed and the time when the resource will be replaced can be predicted.

Chapter Outline

1. This chapter is concerned with real capital, which is the productive machinery of an economy, rather than financial capital, which performs the functions of money.

2. As with labor, the demand for real capital will be the marginal revenue product or the value of the marginal product of the machine, depending upon the market structure of the output market.

3. Maintenance, obsolescence costs, and interest payments make up the op​portunity cost of capital, which the rental rate must cover.

4. Interest rates are determined by the supply and demand for loanable funds.

a. Nominal interest rates cover the inflation loss to money over time.

b. Real rates, which are i = (nominal rate - inflation rate) divided by (1 plus the inflation rate), are what indicate the real cost of capital to the producer.

5. The market for stocks and bonds raises funds for real capital by providing an interest or profit return just sufficient to cover the full opportunity costs of providing capital, including a risk premium.

a. Markets are efficient, in that they quickly account for contingencies that arise that might create profit wedges in markets. Unfounded optimism or pessimism can for a time reduce market efficiency but over time they are not the main forces driving the market.

b. Information bought from venders is almost certain to be too late to be useful in making economic profit.

c. The taxation of returns on capital will significantly influence the return on capital.

6. Economic rent is the return on a resource in excess of the opportunity cost of the resource.

7. The demand for capital can be influenced downward if firms adopt a peak-load pricing strategy that makes production less lumpy.

8. Natural resources are important inputs into production.

a. Renewable resources will be harvested for use when their growth rate slows to the rate of real interest available on money.

b. Exhaustible resources are harvested when their present value, if harvested now, exceeds their present value, if harvested later.

9. (Appendix) Price adjustments for exhaustible resources, given certain assumptions, will insure a smooth transition between a resource that is being exhausted and its eventual substitute. 

Important Terms

	financial capital
	bond face value

	real capital
	perpetual bond

	rental rate
	risk premium

	technological obsolescence
	efficient market hypothesis

	net present value
	economic rent

	fungibility of financial capital
	peak-load pricing

	loanable funds
	optimal capital stock

	real and nominal interest rates
	exhaustible resource


A Case to Consider

1. Megan is considering installing a new security system in her shop. She estimates it would save her $2,200 a year in software shoplifting loses. A complete maintenance-and-repair contract on the system would cost $460 a year, the obsolescence depreciation rate is 10% a year, and the going interest rate is 6%. If the system is priced at $10,000, should she buy it? Show your work.

2. Above what price is it not wise to buy the system? Show your work.

3. If Megan decides to rent the system instead of purchasing it at the listed price of $10,000, what will be the minimum annual rental fee she will have to pay?

4. After observing Megan's research on the security system, you make her an offer that gives her a maintenance-free system that lasts for 3 years and then collapses in a worthless heap. Because Megan may retire in 3 years, she is attracted to your plan and asks what a machine like that will cost. You want to get the maximum amount of money from Megan that she would be willing to pay, and you predict that her profits in each of the 3 years will be the same dollar amount as the first year’s gain of $2,200. How much will Megan be willing to pay today for the machine offer you have made? (The interest rate remains at 6% in all 3 years, and you should assume for simplicity that the income is realized at the beginning of each of the 3 years.)

Multiple-Choice Questions

1. A machine that stayed forever like new, never needed maintenance, and never was superseded by better technology would have a rental value equal to __________in a world with no inflation.

a. the real interest rate

b. the real interest rate plus a charge for the purchase price of the machine

c. 0

d. none of the above

2. A machine produces no benefits now, but $100 in benefits next year. At the end of next year it falls apart into a heap of dust never to be used again. The present value of its income stream is approximately

a. $110 if the interest rate is 10%.

b. $91 if the interest rate is 10%.

c. $83 if the interest rate is 20%.

d. $100 no matter what the interest rate is.

e. Both b and c are correct.

3. The real interest rate

a. is the inflation rate minus the nominal interest rate.

b. is the same as the nominal interest rate if inflation is zero

c. can never be negative.

d. is described by none of the above.

4. A bond that has a face value of $100 and an interest return of 5%

a. will hold its value at $100 until maturity because the interest return does not change over time.

b. will rise in value above $100 if inflation and higher nominal interest rates occur.

c. will fall in value below $100 if the nominal interest rate increases.

d. will fall in value below $100 if the nominal interest rate decreases.

5. If the expected value of the income stream of two firms is identical at $500, but the possibility of big gains or big loses is present with the first firm only,

a. the first firm's stock will sell for a higher price if investors are risk lovers.

b. the second firm's stock will sell for more if the investors are risk averse.

c. the two firms' stock will sell for the same price if investors are risk neutral.

d. all the above are true.

e. none of the above are true.

6. The efficient market hypothesis would lead to the conclusion that

a. people who win big in the stock market are more lucky than smart.

b. only highly skilled investors should put their money into the stock market.

c. markets are not good anticipators of events that affect stock values.

d. all the above are true.

e. none of the above are true.

7. The efficient market hypothesis suggests that

a. real rates of return will be similar wherever an investment is made.

b. good advice is essential to success in financial markets.

c. efficiency of markets is highly correlated with time.

d. all the above are true.

e. none of the above are true.

8. Efficient financial markets lead to the conclusion that 

a. people with long time horizons for investing should take on more risk than those with short term horizons. 

b. financial advisors are better at helping you analyze your investing goals than they are at picking big stock winners.

c. constantly churning an investment portfolio looking for the big kill is not likely to bring big gains on the average.

d. all of the above are true.

e. none of the above are true.

9. A municipal tax-free bond

a. is less attractive to a poor person than to a rich person.

b. cannot be analyzed using the theory of efficient markets.

c. is not subject to market value fluctuations.

d. has a higher rate of interest than a treasury bill.

e. is described in part by none of the above.

10. A good peak-load pricing strategy should always

a. increase overall demand for your product.

b. increase the optimal amount of capital stock required for your firm.

c. reduce the overall demand for your product.

d. reduce the optimal amount of capital stock required for your firm.

11. Economic rent is a return

a. above normal profit.

b. above the return that would be received in the resource's next-best use.

c. received by a resource owner when the resource supply curve is verti​cal.

d. that is described, at least in part, by all the above.

12.  I am indifferent between a taxable bond return of 5% and a municipal bond that returns only 4%. If the risks are the same and I am a rational investor the tax rate on the taxable bond must be



a.   1%



b.   20%



c.   4.5%



d.   in determinant from the information given.    

13. An office furniture manufacturer is closing shop at a furniture wholesaler’s convention. Some of the inexpensive furniture is being dismantled for pickup by the garbage trucks.  Then two people walk up and ask whether they can purchase a desk for use in their office. The furniture owner indicates that one can have it for $5. Both want it and would pay $5 for it, but the first one on the scene gets it for that price. We can say that the $5 payment 

a. is economic rent from the buyer’s point of view.

b. is economic rent from the point of view of the whole economy.

c. is not economic rent from any point of view. 

d. is economic rent from the furniture company’s point of view.

14. Gene Conley was a 6-foot 8-inch baseball pitcher who, many years ago, also played basketball for the Boston Celtics. He finally stayed with baseball because they paid him slightly more than the Celtics paid. Moses Malone came to pro basketball out of high school and made far more money than his parents ever expected their son to earn. If I insisted that most of Malone's income was economic rent and Conley's income contained almost no economic rent, I would

a. be wrong because basketball earnings are just as legitimate as baseball earnings.

b. be wrong because similar earning from similar jobs would have similar rent components.

c. be right if Malone had no other high-paying job to consider.

d. be right if Malone had been injured and received pay while missing games. 

e. be right or wrong depending on factors different from those.

15. The economics of nonrenewable resources predicts that 

a. oil will never run out. 

b. the price of oil will be so high at the time it runs out that no more will be demanded at that price. 

c. The price of oil will grow at the real rate of interest. 

d. both b and c are correct. 

16. Recently an advocate of electric cars told me that it would not take much extra electricity generating capacity to have many electric cars on the road. His explanation included one of the following arguments. Which argument is confirmed by this chapter in your text. 

a.   Coal is becoming cheaper and cleaner to burn so we can generate extra electricity without added expense. 

b.   Cars use less electricity than the electric used by gas pumps and emission clean-up equipment. 

c.   Cars can be charged at night when electric demand is light thus requiring little extra capital investment in electricity generation. 

d.   Electric cars would increase the price of electricity so much that people would drive less so that we could get by with only marginally more electric generating capacity. 

17. It is time to harvest the tomato crop when 

a. the tomatoes have reached their maximum size.

b. the tomatoes’ growth rte exceeds the real interest rate.

c. the tomatoes’ growth rate equals the real interest rate. 

d. none of the above are true.

18. Which of the following will raise the nonrenewable resource stock exhaustion path?

a. The resource owners expect a new invention to make the resource obsolete in a decade. 

b. The resource owners expect that the anticipated new invention mentioned in (a) above will fail rather than succeed. 

c. The price of a substitute good fails. 

d. None of the above will raise the stock exhaustion path. 

Problems

1. Your education is a type of capital called human capital. If you work for 40 years after graduation and, for the sake of simplicity, get paid at the midpoint of each of the four decades, and if the discount rate is 8% per year, what is the net return on your education? (According to the Wall Street Journal, you will make approximately $8,000 more each year than you would if you did not have a college degree. Ignore various implicit benefits that are not easy to document, but make a serious attempt to come up with a defensible figure that feeds into your decision whether or not you should continue your education.)

2. The savings and loan industry was in serious trouble 15 years ago because it claimed to be losing money on loans that were paying positive rates of interest.

a. Describe a situation in which it is possible to lose money on a loan that is paying an 8% per year interest return over 15 years.

b. At the time of the crisis the average length of a loan for an S & L was close to 9 years. The average length of a deposit commitment was about 3 years. The interest rate paid on loans is usually fixed at the time the loan is made. Since S & L’s must now compete for deposits in the financial markets, describe how they are doomed to fail in times of unexpected inflation. 

c. What is the real rate of interest an S & L is receiving on a loan made at 8% if the price level is falling at 5% per year.

3. You have a machine that cranks out 5 new crisp non-counterfeit $100 bills each New Year's Day. It is a magic machine that needs no maintenance nor does it depreciate.

a. If someone offered you $5000 dollars for the machine, under what circumstances would you be willing to sell? (There is no tax on either machine money or interest earnings.)

b. Next, assume that a flat 10% tax is levied only on the 10% interest returns and not on machine money. How much will you sell the machine for now? (Round to the nearest dollar.)

c. If a 20% tax is levied only on the 10% interest returns and not on machine money, what will the machine sell for now? (Round to the nearest dollar.)

d. If you were selling your money machine, to who would you want to sell: the 20% tax-rate payer or the 10% tax-rate payer?

e. Relate this story to the municipal bond market and local government fund raising.

f. The money machine also can print monopoly paper money on January 1, but monopoly money sells for only $1. The machine has no other uses. What portion of the $500 per year that it generates is economic rent?

4. The local electric company has a demand for electricity in the day that can be shown by the demand curve P = 50 - Q and a night demand of P = 30 - Q. The company has been pricing electricity at a constant rate of 20. Each generator produces 10 units of output and costs 100.

a. Suggest a money-saving plan for this electricity company that will not reduce output to the customers.

b. How much electricity is being sold, and how is it divided between night and day?

c. How much capital cost is saved?

5. A local politician argues against a Federal income tax reduction in marginal rates from 40 to 20 percent. She says those tax cuts will hurt the city’s ability to finance local projects. Her opponent argues that the tax cut will put more money in the hands of the people who will then be able to buy local government debt. Which one do you think has the best argument?

6. Recent criticism of huge bonuses paid to bankers during hard financial times seemed to be based on the fact that people viewed the bonuses as economic rent. Consequently economic rent is sometimes looked down on as unfair or improper. Do you think that economic rent is justifiable in our system? Does it perform any useful function other than transferring income from one person to another?

Answers to Questions for Chapter 15 

Case Questions 

1. Yes, she should buy the system because the cost is $2040 and the benefit is $2,200.

2. Above a price of 10,875, she should not buy the machine (1740/.16). 

3. The minimum annual rental fee will be $10,000 x .206 = $2,060. 

4. The present value of the machine to Megan is approximately $6,233. This is found by discounting the $2,200 from years two and three at the 6% interest rate. The sum of the three years equals her present value rounded to the nearest dollar.

Multiple-Choice Questions

1. a, All factors of risk, maintenance and obsolescence are gone, so only the real rate is left.

2. e, Simply divide the $100 by 1+ the interest rate to find the present value.

3. b, If inflation is positive the real rate is slightly less than the nominal rate.

4. c, Review the logic of why a fixed return asset varies inversely in value with interest.

5. d, Risk lovers will demand more of an asset that offers high return but high risk.

6. a, A dart board is as good a way to pick stocks as getting expert advice.

7. a, Differential market returns close quickly as money seeks the highest return.

8. d, Young people can ride out the fluctuations and reap the overall average gains.

9. a, Rich people are in higher tax brackets, so they benefit more from the tax break.

10. d, By spreading out production uniformly, less capacity is required to service the need.

11. d, The pay of professional athletes fits this definition.

12. B, Twenty percent from the 5% return leaves the investor with a 4% return which is equal to  the municipal bond return so the investor is indifferent between the two. 

13. c, If the furniture was going to be thrown away the alternative usage was nothing if the buyers passed up the furniture. The fact that there were two buyers meant that from the individual point of view the $5 was not rent since there was an alternative use at the stated price.

14. c, Conley had an alternative that paid well and perhaps Malone did not.

15. d, Markets have a way of gradually giving scarcity signals and preventing excesses.

16. c, Because power plants must stay fired up at night when there is much less demand for electricity, charging at night will more efficiently use the capacity we already have. 

17. c, If tomato prices are proportionate with the size of tomatoes, this will be true.

18. b, You will hold on to a resource longer if you believe it will stay in demand.

Problems 

1. The present value of your education based on the information given in this problem will be approximately $99,500. This is arrived at by taking $80,000 for each of four decades and dis​counting it by the middle year of the decade. For example, the first decade of an $80,000 in​come differential is discounted by the denominator (1.08)5. The second $80,000 is discounted by (1.08)15 etc..

2.   a) If the inflation rate has increased the nominal interest rate above 8%, then the opportunity cost of holding the loan is greater than the return received on the loan. Another way of viewing the situation is that the inflation rate has lowered the real interest return on the loan below what it costs to acquire money. 

2.   b) S&Ls must pay higher rates on the deposits than they expected, but their return on the loans does not increase with inflation. 

2.   c) The real interest return will be 13.68% (.13/.95). 

3.   a) If the interest rate is greater than 10%, and is expected to stay there, you will be willing to sell the machine, because the interest on the money would be at least as profitable. 

3.   b) The machine is now worth $5556, since that sum times 10% times 90% equals the 500 return you need. 

3.   c) The value of the machine goes up to $6250 because of the increased tax on interest returns. 

3.   d) Obviously, you prefer the 20% tax rate payer because the machine is worth more to her. 

3.   e) Municipal bonds are like the money machine that returns a tax‑free income; the higher the tax rate on interest received, the more valuable the tax‑free bond becomes. 

3.   f) All but $1 of the money produced is economic rent, since the opportunity cost of producing the $500 is only $1. 

4.   a) If the company priced electricity at $30 during the day and $10 at night, the output to cus​tomers would not change overall. 

4.   b) Under the suggested plan, the total electricity sold is 40. (20 each day and 20 at night) 

4.   c) This plan requires that only two generators be used instead of three, so $100 is saved. 

5. The marginal tax rate cut will reduce the advantage of tax exempt bonds to investors and encourage them to buy taxable bonds unless the municipality raises its bond interest rate. This will increase local costs and force local cutbacks. The income effect of the tax cut will mean little to the local government unless they raise their tax rates or unless the public is inclined to invest the tax rebates in local bonds. This issue could be debated, but on balance the first politician appears to have a sounder argument whether the general public understands it or not. 

6. Top bankers bonuses might be labeled economic rent because they would likely be willing to work for far less if they did not have the bonuses.  The counter argument was that if they didn’t have the bonuses the workers would leave the company implying that the alternative use of their time was equally valuable so no rent is involved.  However, because of corporate image and positional externalities companies sometimes want to pay the high salaries even if they involve rent. The practice does seem unfair to the consumers who ultimately pay the bill.  

Homework  Assignment
Name: ____________________________

1. You are considering setting up a lawn mowing business. You need a heavy duty lawn mower that cost $1,000 to do the job. Interest rates are 10%, the mower depreciates $1 in value with every lawn mowed, and you can schedule 150 lawn moving jobs a year. Normal maintenance and operating costs are $600 per year. Each lawn job pays $20 and is paid at the end of each year. You will quit the business after 4 years. 

a. What is the annual cost of your operation if all costs are listed above?

b. If you had the option of renting a mower, you could not expect the rental charge to be less than $________, assuming you handle the routine maintenance and operating costs yourself. 

c. Assuming no inflation, what is the present value of your four-year profits?

d. At the end of four years you want to sell your business to another student. It includes ongoing contracts with all your customers for the foreseeable future and a waiting list of new customers, but no anticipated change in any costs or prices. If the best alternative that students can get pays income of $1,500 per year and students would be indifferent between the alternative and mowing if they paid the same, what can you charge for your business?

2. The nominal rate of interest is 10% and the expected rate of inflation is 5%. 

a. What is the real rate of interest?

b. Why is the real interest rate less than the simple nominal rate minus the inflation rate?

3. You are in a 40% marginal tax bracket. Your broker offers you a bond returning 8%. You ask him to hunt for a tax free municipal bond which can have an interest return as low as ______%. 


4.   You are paying $30,000/yr for your four year college degree. You could be earning $20,000/yr if you worked instead. After graduation you will earn an immediate $30,000 signing bonus and $40,000/yr for 6 years and then you retire. Is your education a worthwhile investment if the return on money is 5%?

