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Chapter 5

APPLICATIONS OF RATIONAL CHOICE AND DEMAND THEORIES

Boiling Down Chapter 5

The tools developed in the preceding chapters are useful in analyzing many policy options and situations of consumer choice. In the case of a gasoline tax with a rebate, the tax on gasoline is designed to conserve fuel without making the consumer substantially worse off. Here the substitution away from fuel because of the price increase (substitution effect) is greater than the increased spending on fuel that comes because of the tax rebate (income effect) and so the policy objective is achieved.

The school voucher example shows how the present school funding policy of tax-financed public schools limits the consumer choices and discourages many parents from increasing the quality of education beyond that provided by the public system. This is because any private education must be totally self-financed by the family while the school tax is also paid. Faced with this double school payment, most parents opt for public school education only. However, if they were allowed to use the school tax to purchase the education of their choice, they would end up buying more education, and we would have a more highly educated population.

There is usually a difference between what a consumer has to pay for a good and what she would be willing to pay for a good. If the decision to buy is an easy one, it means that more utility was gained than was given up from a purchase. The difference is called consumer surplus. It can be measured by taking the difference between the area under the demand curve of the items bought and the amount that the consumer paid for the goods. The seller will sometimes try to capture some of this consumer surplus by charging a flat up-front access fee for the product or service in addition to a per unit charge.

Consumer theory tools make it possible to compare the welfare of alternative situations and policies. When prices change from one year to the next, consumers will adjust their market basket and their overall welfare will be impacted. Consider a consumer who is utility maximizing with a given set of prices. Then the relative prices change over time but the consumer is still able to buy his original market basket. However, a wise consumer will substitute toward the good that has fallen in price and away from the higher priced good. By observing the budget constraints and the new consumer’s choices, it is possible to show that increased welfare results from the price changes or that the consumer can maintain his utility level with a lower level of income. The ability to substitute toward lower prices and away from higher prices is a powerful strategy for improving welfare.

In the story of the housing price changes, the consumer takes advantage of price changes in either direction by substituting between income and housing in ways that make her better off. It is important to realize that the initial bundle of housing and income is available in both cases because the house is already owned by you and so your potential income will always be at least the value of the home.

A price index like the CPI indicates the amount of income increase that must be obtained in order to "keep up with inflation." However, it uses the same market basket from year to year, thereby eliminating the possibility that the consumer can fight off inflation by substitution within the market basket. If the consumer substitutes away from the inflated items in the basket, it takes a smaller income increase to maintain the earlier welfare level. Thus the CPI overestimates the true effect of inflation on consumer welfare. Product quality increases also make it difficult for the CPI to measure true cost of living changes.

This chapter includes several examples of the relevance of price elas​ticity. The Atlanta Transport Authority case shows how elasticity can be calculated when price changes result in changes in total revenue. The price elasticity of alcohol turned out to be considerably more elastic in a Philip Cook study than was often assumed by policy makers because the income effect of alcohol price increases was significant since alcoholics usually do not have big incomes. 

The final topic in this chapter concerns issues of time in consumer choice. Many choices in life depend on how one views the future. For example, after your clothing is all neatly washed and hung in the closet, do you wear the best first or save it for later? If you choose to save the best for last you have a negative time preference because a unit of pleasure in the future is worth more than a unit of pleasure now. These preferences of the consumer can be illustrated by an indifference curve showing the tradeoffs that the consumer is willing to make between present and future options. The characteristics of diminishing marginal utility, more is better than less, and transitivity apply to these curves as they do to all normal indifference curves. A patient person will have a flat indifference curve with respect to present consumption while an impatient person will have a steep curve with respect to the same axis.

Using these tools of analysis, it is possible to illustrate how a consumer will optimize subject to the income constraint and become either a saver or a borrower. An increase in the interest rate will cause future consumption to rise and present consumption to fall.

An example of this allocation of resources over time from the macro​economics area is the lifetime income hypothesis. This hypothesis states that people who have irregular income tend to allocate income over time in ways that keep consumption fairly stable from one time period to the next. Saving occurs in high-income years and borrowing takes place when income is below the norm.

Many things impact a person's intertemporal indifference curve. A pessimist about the future will have a positive time preference, whereas someone who is optimistic that enormous opportunity is coming may possibly have a negative time preference, saving large amounts for the coming opportunities. The intensity of anticipation of a good or a bad will influence how choices are allocated between the present and future. If there is truth to the statement that anticipation of something good is greater than reality, then a postponed reality brings enhanced pleasure. 

Chapter Outline

1. The rational choice model can answer many policy questions.

a. A gasoline tax with a rebate can achieve a reduction in oil consumption without seriously hurting welfare.

b. Providing school vouchers to parents will improve the educational quality in the country.

2. Consumer surplus measures the total benefit consumers receive from a commodity minus their cost of purchasing the item.

3. Indifference theory helps to make overall welfare comparisons.

a. Changes in housing prices can increase consumer welfare.

b. The consumer price index is an upward biased price index.

4. Price elasticity of demand is one of the most useful concepts in consumer theory.

a. The MARTA fare increase was wise from a profits maximizing point of view.

b. The demand for alcohol is more elastic then is often thought.

5. Intertemporal choice models help to analyze behavior over time.

6. An intertemporal budget constraint shows what consumption options are available between the present and future.

a. Variations in the time when income is received and the interest rate paid on the income influence the location of the budget constraint.

b. The constraint can be used to determine the future value of present income or the present value of future income.

7. Intertemporal indifference curves show the marginal rate of time preference of the consumer.

8. Optimal intertemporal allocation occurs when the intertemporal indif​ference curve and the intertemporal budget constraint are tangent.

a. Altering the interest rate will change the timing of income use.

b. The permanent income hypothesis is illuminated by the finding of rational choice models, which show that increases in present income will be used only partially in the present.

9. Numerous factors account for differences in time preference, including people's 

a. varying estimations of the uncertainty of the world,

b. varying estimations of the good or bad anticipatory value of upcoming events.

c. The degree to which our senses are directly affected.

Important Terms

	tax and rebate policy 
	negative time preference

	school vouchers 
	positive time preference

	consumer surplus 
	neutral time preference 

	two-part pricing 
	permanent income hypothesis 

	intertemporal choice model
	life-cycle hypothesis application

	intertemporal consumption bundles
	intertemporal indifference curve 

	intertemporal budget constraints 
	present value of lifetime income

	
	 

	
	


A Case to Consider

1. In Chapter 2 we learned that the market demand for computers in Matt’s town was      P = 2500 – Q. If all the computer stores gave computers away to whoever wanted them, how much consumer surplus from computers would be generated in the town? Graph the consumer surplus and calculate the amount.



2. Matt expects to make $60,000 in the present time period and $60,000 in the next time period. Sketch an intertemporal budget constraint for Matt assuming that the going interest rate is 10% and that borrowing and lending has zero transaction costs.
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3. Where on the graph can you show the present value of all the income from the two time periods?

4. Matt is a pessimist who has a hard time imagining that the world can go on much longer. His marginal rate of time preference shows diminishing mar​ginal utility, but it is -1.5 at its lowest point. Megan, whose business earnings are identical to Matt’s, is the eternal optimist. Her marginal rate of time preference is .9 at the highest. Sketch possible indifference curves for Matt and Megan on your graph above.

5. Will there be pressure on the interest rate to change as a result of the activities of Matt and Megan in the borrowing and lending markets? Explain.

6. Now both Matt and Megan have indifference curves with the full range of slopes from 0 to infinity and Matt’s indifference curve is tangent to the budget line on the lower half of the budget constraint while Megan’s is tangent at the coordinate (60,000: 60,000). If this situation occurred as a change from the conditions in number 4 above, would the interest rate have a tendency to change? Explain.

Multiple-Choice Questions

1. The Cornell plan (see first page of this chapter in your text) to pay faculty children's tuition at other colleges will financially help Cornell most if the faculty children's demand for education at other colleges is ___________as long as there are other students waiting in line for a Cornell education.

a. highly price elastic

b. unitary price elastic

c. price inelastic

d. income elastic

2. On a hot day Joe would pay $1 for his first can of soda. He would pay 60 cents for the second can and 50 cents for the third can. Which is true for Joe?

a. If the price is 50 cents per can, Joe will buy 3 cans and have a total consumer surplus of $2.10.

b. If the price is 50 cents per can, Joe will buy 3 cans and have a total consumer surplus of $1.60.

c. If the price is 50 cents per can, Joe will buy 3 cans and have a total consumer surplus of 60 cents.

d. If the price is 40 cents per can, Joe will buy 3 cans and have $1.20 of consumer surplus.

3. The consumer price index has deficiencies because

a. quality changes are not registered. Therefore it underestimates inflation.

b. it doesn’t pick up the consumer’s ability to fight off inflation by substituting goods in the market basket. Therefore it overestimates inflation.

c. it alters the market basket each year in ways that overestimate inflation.

d. it take the average of the beginning year price level and the end of year price level. This underestimates inflation at the end of the year.  

4. If there was increasing marginal utility for both present and future goods, then

a. the indifference curves would be bowed outward from the origin.

b. the equilibrium solution would be either to consume all the goods now or all next year, but there would be no in-between option.

c. consumer choices tend to be addicting.

d. all the above are true.

e. none of the above are true.

5. If the interest rate is zero, then the intertemporal budget constraint

a. has a slope of -1.

b. has a slope of zero.

c. is irrelevant because no one will save at zero interest.

d. will be only a point at the income coordinates. 

6. If borrowing and lending is possible at a positive interest rate and if there is present and future income, then the intertemporal budget constraint

a. will be a straight line with a slope steeper than -1.

b. will be a kinked line with the kink being at the first-year income point.

c. will be a straight line with a slope of 1.

d. will be concave to the origin.

7. If an impatient and a patient consumer face the same intertemporal budget constraint, have the same first-year income, and if their indifference curves are both normally shaped, then

a. both will have the same marginal rate of time preference at equilibrium unless one or the other is at a corner solution.

b. the patient person will be saving less than the impatient one.

c. the impatient person would be happier at the patient person's equilibrium point than at her own equilibrium point.

d. all the above are true.

8. Which statement is true?

a. An increase in the interest rate will always cause a reduction in cur​rent consumption.

b. An increase in the interest rate creates an income effect but no sub​stitution effect.

c. An increase in the interest rate will sometimes cause a reduction in future consumption.

d. None of the above statements are true.

9. If the statement that "anticipation is greater than reality" is true for an item, then the

a. consumer's behavior may appear to have a negative time preference when she really has a positive time preference.

b. consumer's behavior may appear to have a positive time preference when he really has a negative time preference.

c. consumer's behavior will exhibit a neutral time preference.

d. consumer will be unable to make a decision about consuming that item.

10. The golf club that charges a greens fee and an annual membership fee is likely attempting to  

a. take advantage of those who have a high discount rate.

b. take some of the golfing consumer surplus.

c. raise the marginal cost of a round of golf to reduce course congestion.

d. do all of the above.

11. When the interest rate increases

a. the substitution effect leads to an increase in savings.

b. the overall effect is to discourage additional savings.

c. the slope of the intertemporal income budget line becomes less steep. 

d. all of the above are true. 

12. When a tax on gasoline and a rebate program of equal amount is implemented like the one in your test

a. the tax restricts gas usage and the rebate program restricts usage further.

b. the tax restricts gas usage and the rebate program increases usage, but the net effect is an increase in consumption. 

c. the tax restricts gas usage and the rebate program encourages usage, but the net effect is a decrease in consumption. 

d. any of the above can occur depending on the size of the tax.

13. The graphical representation of consumer surplus that sellers seek to get from consumers is 

a. The area under the demand curve above the horizontal axis. 

b. The area under the demand curve above the price charged. 

c. The rectangle of the price times the quantity. 

d. The area under the demand curve from the horizontal intercept to the price. 

e. None of the above.

14. In the educational voucher case, parents who sent their child to public schools which were paid by taxes, now with vouchers end up spending 

a. Less money on education that they did without vouchers.

b. More money on education that they did without vouchers. 

c. The same amount of money but they get more education. 

d. One can not tell which if the above is true but the parents do end up on a higher indifference curve. 

15. All of the models in this chapter assume certain things. Which of the following is not an assumption that applies? 

a. All consumers are rational. 

b. Consumer indifferent curves are concave from above.

c. Substitution effects are always negative.

d. Nominal income can not change. Only real income changes. 

16. Which statement is true about school vouchers?

a.   Parents do not need to pay for public education unless their child goes to public schools.


b.   The cost of private education is reduced below the cost of public education.

c.   the indifference curves of parents are changed becoming steeper toward increased education quality. 

d.   All of the above are true.

17.  You run a retail store for bicycles. You have sales and then super sales and then price so low that you hardly cover your costs. When you add up your revenue it seems to be roughly the same no matter how you price. From this information, which of the following is true?



a.   Demand for bicycles becomes more elastic as the price falls. 



b.   The demand curve for bicycles is not a straight line. 



c.   Bikes are normal goods



d.   All of the above are true.

Problems

1. On the graph shown below, draw a new budget line showing the rebate the government gives to the smoker after taxing him for each package of cigarettes, assuming the entire tax is rebated to the smoker as a cash subsidy. Illustrate with a third indifference curve the new equilibrium and show on the horizontal axis how effective the tax is at reducing cigarette consumption.

[image: image1]

                                                  

2. Sketch three separate intertemporal budget lines on one graph. The first is for 100 apples in the present time with only storage opportunities for the future. Assume that apples do not spoil. The second line should show the fact that apples rot at a 10% rate during a year's time. The third budget constraint should depict the fact that an apple planted today instead of stored will produce two apples tomorrow. Again, apples do not spoil over time.
                       Next year










Present year

3. If the concern is for the value that existing money will have next year, the formula for the intertemporal value of money can be expressed as follows: Next Year's Value = Present Value (1 + r). For example, if the interest rate is 10% and the present value is $100, the $100 will increase to $110 at the end of a year.

a. Using this algebraic expression, show the formula for the present value of future income and calculate what $200 received next year is worth now.

b. What is the present value of $100 received 2 years from now?

4. The graphs below show two people with incomes stipulated for this year and next year. As the graphs are drawn, is the interest rate depicted by the income tradeoff line an equilibrium rate? Explain.
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5. Next sketch into the above graphs a new interest rate that will discourage current consumption. Show, with an arrow, the change in current consumption by both individuals.

6. Sketch a situation where the consumer's marginal rate of time preference exceeds the slope of the budget constraint.



         Year 1










Year 0

a. Describe in words why that situation is not optimal.

b. How can the consumer correct the problem? 

7. Firm up your understanding of budget lines by sketching below a budget line for each of the following situations. 

a. Buy an ice cream sundae and  get one free with a maximum purchase of six. 

b. Your neighbor gives you two tomatoes as you are on your way to buy some.

c. All you can eat at the college dining hall. 
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8.   The school of economic thought called New Institutionalism attempts to look at the behavior of people in many institutions of society through the lens of rational choice thinking. Consider the religious beliefs held by many and the claims that proper belief can transform a person from behavior that is self-serving and anti-social to behavior that is other-centered and glorifying to God. Many preachers and some public figures use the term “born again” to describe what happens when a religious conversion takes place. Consider the model employed in this chapter to speculate about the nature of such an experience. If a person does exhibit dramatic change from the experience, is the change due to a basic alteration of the preference pattern or has the conversion meant that a person now subjects himself to the monitoring of a like minded faith group which raises the cost of antisocial actions? Show graphically how these two alternatives might be understood. Comment on how well consumer behavior models handle such a question. 

9.   Scott’s demand curve for theater tickets is P = 100 -5Q.  If the price of a ticket is $40, how many tickets does he buy and how much consumer surplus does he receive? How much could the theater charge Scott for his tickets he bought without having him cut back on the number he buys?

Answers to Questions for Chapter 5

Case Questions

1. The entire area under the demand curve is consumer surplus if the computers are free, so the consumer surplus is (2,500 x 2,500)/2 = 3,125,000.

2. The sketch labeled Case 5-2 below answers this question.
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3. The distance OA is the present value of all income.

4. Both individuals have corner solutions, with Megan on the vertical axis and Matt on the horizontal axis.

5. Since the amount of money saved by Megan is equal to the amount that Matt wishes to borrow, there should be no need for the interest rate to change.

6. The interest rate will rise because Matt wants to borrow and Megan isn’t saving anything. Therefore the demand for loanable funds exceeds the supply raising the interest rate. 

Multiple-Choice Questions

1. a, If many Cornell faculty students go elsewhere when the price to them of another school's tuition falls, then Cornell can make more money on the new students who come.

2. c, He has 50 cents surplus on the first can and 10 cents surplus on the second.

3. b, Letters c and d misrepresent the way calculation occurs and letter a over rather than underestimates inflation.

4. d, Increasing marginal utility will mean that the more of one good the better, so it would never pay to divide up the consumption between the two goods.

5. a, One can trade off present income for future income at a dollar for dollar rate. 

6. a, A slope steeper than 1 means a positive interest rate.

7. a, They both will optimize when they are tangent to the straight-line budget constraint, which means their rate of time preferences on the margin will be the same.

8. a, See Figure 5-18 in your text.

9. a, Anticipation actually increments the utility from the product, which is like a return from the product itself.

10. b, A consumer will pay the membership fee up to the point where it equals the consumer surplus.

11. a, Substitution effects are always negative so an increase in interest rate makes the opportunity cost of present consumption higher so people substitute away from it toward savings.

12. c, See figure 5.1 in the text. 

13. b, See figure 5.4 in the text. 

14. b, Because vouchers make private education tax funded, there is no double payment required and the budget line does not drop suddenly after a basic unit of education is purchased. 

15. d, Nominal income changes when the budget line shifts in a parallel fashion. 

16. b, Demand elasticity is constant at unity meaning the demand curve is concave from above.

17. a, Parents now pay only once leaving more funds available for education. Options b and c are not true.

Problems

1. According to this graph, the tax is very effective.
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2. See the sketch below labeled Problem 5-2.
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100 Year 1

3. a) The present value of future income formula is Y0 = Y1/(1 + i) and the value of $200 next year will be $181.81.

b) $82.64

4. No. There is a demand for a loan but no supply of money for the loan.

5. Rotate the budget line to make it steeper for both individuals and watch how the person on the left will start saving and the person on the right will reduce the amount of loan desired. 
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6 a & b)See the sketch labeled Problem 5-6. Starting at point A the consumer has a strong preference for money now. Since this desire exceeds the cost of allocating money to the present she moves money from the future to the present as far as B. 
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7. The first case will be a step budget line with a horizontal portion for each free item. The second case will have a horizontal portion for the first two tomatoes after which the price must be paid for additional tomatoes. The third case will have a drop along the vertical axis equal to the price of the meal, but after that all items are free so the budget line is horizontal at the lower lever.

8. The case of a changed preference pattern is shown in graph (a) and the increased cost of antisocial behavior is illustrated in graph (b). 


9.    Scott buys 12 tickets and has 360 units of consumer surplus.  If the theater charged him the entire area under his demand curve at the quantity of 12 the amount he would pay is the 360 surplus and the 480 he pays for the tickets for a total of 840.  

Homework Assignment                                  Name: __________________________

1. Seth could consume $120 next year if he saved all his current earnings. He expects to earn nothing next year. The intertemporal budget constraint for Seth is given by the equation C2 = 120 - 1.2C1  where C1 = possible consumption in year 1 and C2 = possible consumption in year 2. Assume that C1 is on the horizontal axis and C2 is on the vertical axis. 

a. What is the present value of the total consumption available?

b. What is the market interest rate?

c. Seth will definitely consume zero in year 1 if his MRSC1 for C2  is less than ___________.

d. Seth will definitely save nothing for next year if his MRSC1 for C2 is greater than ______.

e. Assuming Seth starts from a position where he earns all his income in the beginning of year 1, sketch Seth’s intertemporal budget constraint and show one of his indifference curves for a case where he will save $20 for year two.


2. If I spent all my money ($300,000) on a new house I could buy a house with 3000 square feet. I settle for a 1500 square foot house. (Each square foot costs the same.) The day after I close the deal a nearby nuclear power plant is condemned and the value of my house is cut in half. Show graphically what happens to my utility level and explain why the result is plausible.  



3. In what direction is the CPI bias? Explain in words why that bias exists and why it is not corrected in the calculations that are published.  

4. You manage a golf course and you know that the demand curve of each patron is identical with P = 30 – 2Q. Your marginal cost of providing services to your members is constant at 15 for each round of golf. If you wanted to maximize your profits you will charge a fee of $15 and then charge a membership fee of  ___________________ per member? Graph this problem and shade in the area on your graph that represents the membership fee that each member pays at the beginning of the year. Show how much profit you make if you charged $20 and made $5 on each round of golf.  
Cigarette Packs
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In each case a change in behavior occurs, but the underlying cause is different. In graph (a) the intersecting indifference curves are not a problem because the entire utility surface of the person has changed forming a new set of indifference curves. Neo Classical economics assumes away this possibility so graph (a) is not an acceptable explanation from the usual economic point of view.  However, most people who are convinced of their religious experience would claim that some of both is involved. 
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