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Chapter 3  Rational Consumer Choice

Chapter Summary

This chapter presents the basic model of rational consumer choice using indifference curves and budget lines. The text explains briefly that rational consumer choice theory assumes that consumers already have well-defined preferences. From here, the chapter proceeds with an explanation of budget constraints (also referred to as opportunity sets) using food and shelter as the two goods (no X's and Y's). The section on budget constraints continues with an explanation of shifts in the budget line due to income and price changes; it concludes with a section on Marshallian money.

The section on consumer preferences begins with an explanation of preference orderings and a  presentation of the four assumptions necessary for indifference curves: completeness, transitivity, more is better, and diminishing marginal rate of substitution (an explanation of MRS is provided). These assumptions lead to indifference curves that are negatively sloped and convex. The text continues by linking budget line and indifference analysis to find the best feasible bundle of goods. This will occur where the MRS = the price ratio of the goods in question. The composite good concept for the Y axis is also explained. Next, applications using food stamp policy and gift giving behavior are considered. Finally the utility function approach to utility maximization is explained and illustrated. The appendix uses mathematics to solve the utility maximization process. 

Chapter Outline

Chapter Preview

The Opportunity Set or Budget Constraint

Consumer Preferences

The Best Feasible Bundle

Applications of the Rational Choice Model

Appendix: The Utility Function Approach to Utility Maximization

Appendix: The Mathematical Approach to Utility Maximization

Summary

Teaching Suggestions 

1. Since students are already familiar with a production possibility curve from principles class, it is helpful to use that concept to derive a consumption possibility curve. Reason with them about what the intercepts would be for a given amount of income. If you have $100 income and the price of shelter is $10, how many units of shelter can you buy? If food costs $5 per unit, what amount of food will exhaust your budget? Although this sounds simple, it will make the intercepts of the budget line logically equal M/Ps and M/Pf. Once they have the intercepts mastered, sketch in the budget line. Now by taking rise over run, the slope of the budget line will equal Ps/Pf. Next, go from the definition of the budget constraint, M = PsS + PfF,  and solve for Y. The outcome, Y = M/Pf - Ps/Pf X, will suddenly make sense and be easier to work with.  Before indifference curves clutter up the graph, take the time to play with the budget line. Raise and lower the nominal price of shelter. Alter income and the price of Y. Make sure that real and nominal income changes are understood because it will pay off when relating the model to the derivation of normal demand, which assumes nominal income held constant, and the compensated demand curve, which requires that real income be held constant. 

2. Do not let the three-dimensional concept of the utility surface wait until the appendix section of the chapter. Try anything that will drill in the notion of climbing the utility mountain. I have tried various things such as bringing in a pile of flour, packing it into a mountain, and cutting it in numerous ways. The smooth way that flour cuts offsets the mess that can result if it is not on a large enough piece of plastic. Make this exercise a time of calculus review because  differentiation and  maximization rules can be related to the climb. Illustrate also how the mountain can be cut away when a budget constraint is introduced. Find two students who feel differently about concerts and basketball games and see if they can shape a mountain of flour that shows the difference. If they can, they will understand that everyone's utility function is different and that virtually any indifference curve pattern that doesn't violate the basic assumptions of indifference theory is possible. Finally, make sure that students realize that the mountain, once formed, becomes the basis for a person's action. The mountain is not constantly in flux. If students grasp all this, they will not be puzzled every time you sketch indifference curves "out of the blue."

3. The more examples of the utility maximizing model you can dream up, the more relevant the model will seem. Several that work well include the following: (a) Explain population growth rates by using children as one commodity and all other goods as the alternative. In developed countries where women have easy access to the labor market, the opportunity cost of having children is higher and the birthrates are lower even if the preference patterns are the same. Show both the increasing cost of children and the effect of gains in real income that have happened over the last several decades. Can you show lower birthrates even if children are normal goods rather than inferior? (A little heresy, like stating that children are commodities or inferior goods, goes a long way to stimulate interest.) (b) Another interesting topic is whether a religious conversion is a change in the indifference pattern or a change in the budget line impacting behavior. Adam Smith suggested the latter, as have some modern day economists looking at the economics of religion. (c) Welfare programs, rent or farm subsidies, and the leisure-income tradeoffs of a supply side tax cut all are fun applications to get students comfortable with using the indifference model. (d) There are additional applications later in Chapter 5.

Stumbling Blocks for Students

1. Students will confuse the price-quantity axis of the demand curve with the X and Y axis of the budget line model. This is especially true when the $ value of all other goods becomes the vertical axis label. It will take several go-rounds with the demand graph directly beneath the indifference model graphs to show the connections and differences between the two graphical ways of representing price-quantity relationships. Point out that the indifference curve model makes it possible to show several important components of a movement along the demand curve that the typical demand curve cannot illustrate. When you get to income and substitution effects, this effort will pay off. 

2. The subjective nature of the utility side of value continually perplexes some. It seems so arbitrary. Intuitively the objective cost side of value feels so much more precise. We must candidly admit that we cannot see into people's minds and that revealed preference is not something that is statistically deciphered. In the final analysis our efforts help us develop the sense of direction of behavior, the categories for thinking about behavior, and insights into what to expect from alternative policy suggestions. 

3. Indifference curves are subjective hypothetical constructs that conform to certain givens in the model of consumer behavior. Students try to make them objective data that will bring the economic world into clear focus. To counteract this, economists need to talk more about social science rather than science, and "storytelling" and rhetoric in addition to economic laws. The human story that unfolds in our classrooms will be constrained by the assumptions underlying indifference theory, but we cannot give the impression that normal behavior is completely systematic. 

Answers to Questions for Review

1. You will be as well off as a year ago; your budget line will remain the same.

2. False. The slope of the budget constraint tells us only the ratio of the prices of the two goods.

3. False. Diminishing MRS explains the convexity of the indifference curve, but not the downward slope.

4. You prefer Coke to Diet Coke, Diet Coke to Diet Pepsi, but prefer Diet Pepsi to Coke.

5. The slope of an indifference curve indicates how much of a good one is willing to give up to get one unit of another and be at the same level of satisfaction. Thus the more of one good that one is willing to give up, the less important is that good relative to the other.

6. One bundle may be within the individual's opportunity set while the other is not.

7. If the relative price of the two goods is not the same as the slope of the indifference curve, then one will always get a corner solution.

8. True. The corner solution (a) is on a higher indifference curve than the corresponding tangency (b). Which corner becomes the solution depends on the slope of the budget constraint. There can be a solution in either corner, as shown in the graphs below. Quantity discounts will not change this outcome scenereo.
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9. Suppose that Ralph's current consumption bundle is given by the point A in the diagram. The information given tells us that on the budget with M+10 units of income, Ralph would consume at the point B, and that B is equally preferred to C. This can happen only if the indifference curve passing through B and C does not have the usual convex shape. His indifference curve through B and C could, for example, be a straight line, indicating that tuna fish and Marshallian money are perfect substitutes in this region. (If the indifference curve through B and C were convex, then Ralph's optimal bundle would lie between B and C, which means that he would spend some of the extra $10 on tuna fish.)
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Answers to Chapter 3 Problems
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3.   a) Pecans are equally preferred to macadamias, which are preferred to almonds, which are preferred to walnuts, so by transitivity it follows that pecans are preferred to walnuts.

3.   b) Macadamias are preferred to almonds and cashews are preferred to almonds. Transitivity tells us nothing here about the preference ranking of macadamias and cashews.

4.   True (see diagram on next page). Each price increases by 15%, so that – Px/Py is unchanged.
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5.   b) The opportunity cost of an additional unit of the composite good is 1/2.5 = 0.4 bags of milk balls.

6. a)
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6.   b) The opportunity cost of a unit of the composite good is now 0.6 bags of milk balls.

7.   a)

       Y



    150











90    Milk Balls

7.   b) The opportunity cost of a unit of the composite good is again 0.6 bags of milk balls.

8.   a) To get any enjoyment from them, Picabo must consume skis and bindings in exactly the right proportion.  This means that the satisfaction Picabo gets from the bundle consisting of 4 pairs of skis per year and 5 pairs of bindings will be no greater than the satisfaction provided by the bundle (4, 4).  Thus the bundle consisting of 4 pairs of skis per year and 5 pairs of bindings lies on exactly the same indifference curve as the original bundle.  By similar reasoning, the bundle consisting of 5 pairs of skis per year and 4 pairs of bindings lies on this indifference curve as well.  Proceeding in like fashion, we can trace out the entire indifference curve passing through the bundle (4, 4), which is denoted as I1 in the diagram.   
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9.   Picabo's budget cnstraint is B = 15 - 2S. Initially, she needs the same number of pairs of skis and bindings S = B. Inserting this consumption equation into her budget constraint yields B = 15 - 2B, or 3B = 15, which solves for B = 5 pairs of bindings (and thus S = 5 pairs of skis). As an aggressive skier, she needs twice as many skis as bindings S = 2B. Inserting this consumption equation into her budget constraint yields B = 15 - 4B, or 5B = 15, which solves for B = 3 pairs of bidings (and thus S = 6 pairs of skis). She consumes more skis and fewer bindings as an aggressive skier than as a recreational skier.See graph on next page.
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10. Alexi's budget constraint is T = 75 - (3/4)C. Her perfect substitute preferences yield linear indifference curves with slope equal to negative one, such as T = 75 - C and T = 100 - C. By cnsuming 90/0.90 = 100 cups of coffee each month, she reaches a higher indifference curve than consuming 90/1.20 = 75 cups of tea (or any affordable mixture of coffee and tea). Thus Alexi buys 100 cups of coffee and no tea. Any increase in the price of coffee would force Alexi to a lower indifference curve, and this lower her standard of living.
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11. In the diagram, suppose we start at bundle A and then take away (P units of pears.  How many more units of apples would we have to give Eve to make her just as happy as at A?  The answer is none, because she didn't care about pears in the first place, and therefore suffered no loss in satisfaction when we took (P units of pears away.  Bundle B is thus on the same indifference curve as bundle A, as are all other bundles on the horizontal line through A.  All of Eve's indifference curves are in fact horizontal lines, as shown. 


12. Again start at a given bundle, such as A in the left panel of the diagram below.  Then take away a small amount of food, (F, and ask what change in smoke, (S, would be required to restore Koop's original satisfaction level.  In the standard case, when we take one good away we need to add more of the other.  This time, however, we compensate by taking away some of the other good.  Thus, when we take (F units of food away from Koop, we must reduce the smoke level by (S in order to restore his original satisfaction level.  This tells us that the indifference curve through A slopes upward, not downward.  Koop would be just as happy with a smaller meal served in a restaurant with a no-smoking section as he would with a larger meal served in a restaurant without one. 



It is usually possible to translate the consumer's indifference curves into ones with the conventional downward slope by simply redefining the undesirable good.  Thus, if we might focus not on smoke, an undesirable good, but on cleanliness (the absence of smoke), which is clearly desirable.  So doing would recast the indifference map in the left panel of the diagram as the much more conventional-looking one in the right panel. 


13. You prefer to maximize profit, which is the same under the two rate structures, making you indifferent between them.

14. a)



[image: image4.wmf]B

1

B

0

Movies

Plays

 5      7              10     12

36

30

24

21

15




14. b) If plays cost $12 and movies cost $4, the budget line is Bo, which has exactly the same slope as Paula's indifference curves. She will be indifferent between all the bundles on B0.

14. c) On B1, she will consume 10 plays.
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16. Let C = coffee (ounces/week) and M = milk (ounces/week). Because of Boris's preferences,    C = 4 M. At the original prices we have:


4M(l) + M(5) = 9 


45M = 9 


SoM=2 and C=8 

Let M' and C' be the new values of milk and coffee. Again, we know that C'=4M'. With the new prices we have:

(4M')(3.25) + M'(.5) = 9

13M' + 5M' = 9,   135M' = 9,   M' = 2/3

C = 8/3


[image: image5.wmf]
17. An unrestricted cash grant would correspond to the budget B1 in the diagram. On B1 the university would want to spend more than 2M on non-secular activities anyway, so the restriction will have no effect. This result is analogous to the result in the text concerning the restriction that food stamps not be spent on cigarettes. Provided the recipient would have spent more on food than he received in stamps, such a restriction has no effect.

                 Non-secular Activities
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18.
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19  a) 10(0) + 10(0.25) = 2.50      

19. b) 10(0.25) + 10(0.50) = 2.50 + 5.00 = 7.50.

20. Your budget constraint is Y = 360 - 40C for 0 < C < 5 days of car rental (when you pay the daily rate), constant at Y = 160 for 5 < C < 7 days of car rental  (when you swithc to the weekly rate and thus additional days up to one week are free), and then Y = 160 - 40(C - 7) = 440 - 40C for 7 < C < 11 (when again you have to pay by the day for each day beyond the one week). a) If y = 140C, then inserting this equation into the first leg of the budget constraint yields 140C = 360 - 40C or 180C = 360, which solves for C = 2 days of car rental and thus Y = 280 worth of other goods. b) If instead you will trade a day of car rental for $35, then you would consume a week's rental C = 7 and thus Y = 160 worth of other goods. Your seven days of car rental are equivalent to 7(35) = $245 according to your preferences, which when added to the $160 remaining, yields $405. This beats the $360 if you consume no rental days and also beats the 11(35) = $385 if you consume the maximum rental days you can afford (as well as beating any other affordable combination of C and Y.

Composite Good 



Problem 20a

               per trip (Y)







360
         Y = 140C



280
         Y = 360 – 40C 





       Y = 160



160







           
  Y = 440 – 40C




      0
   2
      5
      7

11





Days of Car Rental per trip (C)

Composite Good 



Problem 20b

              per trip (Y)







360
 





    Y = 405 – 35C




                                           Y = 360 – 40C 

Y = 160



160










        



Y = 440 – 40C




      0
   
         5
          7

 11





Days of Car Rental per trip (C)

21. With diminishing MRS, to decrease pizza consumption from 3 to 2 slices, the consumer has to be given more than 1 beer (since that was the amount needed to decrease pizza consumption from 4 to 3 slices and stay on the same indifference curve). So he would be indifferent between the bundles (3 slices of pizza, 2 beers) and (2 slices of pizza, X beers) where X>3. However, we know that he prefers (1 slice of pizza, 3 beers) to (3 slices of pizza, 2 beers), so he should also prefer that bundle to (2 slices of pizza, X beers). But this violates the more-is-better assumption. Thus, his preferences will not exhibit diminishing MRS. Note that point a is still a corner solution, hence, the statement is false. All quantity discounts will result in a corner solution.

22. Budget set under Plan A:
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Budget set under Plan B:
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      Notice that Plan A is superior to Plan B since its budget constraint is above the budget constraint of Plan B.

23.
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Note that the budget constraint is not a line but rather the set of points that are shown in the diagram and the ones that are below them. To construct this, for each level of composite good, from 0 to 12, determine the maximum number of bottles you can buy with the leftover money. For example, for Y=4, you have $8 left. The best you can do is 1 large and 1 small, which gives 11 tickets. Remember that you can't buy a fraction of a set. Notice that point (0,12) is also on the budget constraint.

24. Assume that the quality of the food is the same in both restaurants, so that price is the only difference that matters to consumers. In the first restaurant, the $15 flat tip is a fixed cost: it does not affect the cost of additional items ordered from the menu. In the second restaurant, by contrast, the price will be 15 percent higher for each extra item you order. The marginal cost is higher. The average meal is $100 in the first restaurant, which with tip comes to $115. The same amount of food would cost the same in the second restaurant. But because the cost of each additional item is higher there, we expect that less food will be consumed in the second restaurant. Note the similarity of this problem to the pizza experiment described in Chapter 1.

25. Bo is Plane's budget constraint last year. By selling all his grapes he would have an income of $14,000. By spending all his income on grapes he would have 7000 bu. This year's budget constraint is B1. It starts at 16 on the Y axis and hits the grapes axis at 16/3, passing through  Y = 10, G = 2, last year's bundle. Since last year's indifference curve (ICo) was tangent to B0 at Y = 10, G = 2, and since this year's budget constraint is steeper than last year's, we know that some part of last year's IC lies within B1. In particular, a part of ICo that lies above Y = 10, G = 2 is within B1. This means that Plane will consume more Y and less G than he did last year. (See graph on next page.)


Additional Problems

1. Joe Audio has $1000 which he can spend on either CD players or CD's. He cannot play his CD's without the CD player, but additional CD players don't make him any happier since he can only listen to only one at a time. CD players cost $400; CD's cost $10.

a. Write down the equation for Joe's budget line. 

b. Sketch in Joe's indifference curves. 

c. Can you figure out from the information given what the equilibrium will be?

2. Sally has $100 to buy supplies for her computer. The two items that she needs are computer ribbons and computer paper. Paper costs $10 for 1000 sheets, and ribbons cost $5 and must be replaced after 2000 sheets of paper.

a. Sketch Sally's budget line. 

b. What will her indifference curves look like? 

c. Can you figure out the equilibrium?

3. True or false: Indifference curves can never cross. (Explain the reason for your answer.)

4. Sketch indifference curves for the following:

a. education and toxic waste 

b. chocolate chip cookies and chocolate ice cream, where you are a chocoholic and care only about the amount of chocolate consumed 

c. pizza and beer (you like both) 

d. pizza and beer (you hate beer) 

e. pizza and beer (you must consume one beer for each slice of pizza) 

f. pizza and beer (you care only about the total number of calories consumed)

Answers to Additional Problems

1. a)   400 CD players + l0 CD's = 1000 

1. b)   The indifference curves will be horizontal lines.

1. c)   Joe will buy one CD player and 60 CD's.

2. a) The budget line is a straight line from 100/10 = 10 units of paper to 100/5 = 20 units of                 ribbon.

2. b) They will be L‑shaped; 2000 sheets of paper complement one ribbon. 

2. c)   4 ribbons and 8000 sheets of paper

3.   True. The axioms of transitivity and more-is-better prevent the indifference curves from crossing.

4. a)   upward sloping: more education = more utility

4. b) linear 

4. c) the normal shape (convex) 

4. d) upward sloping: more pizza = more utility 

4. e) L‑shaped 

4. f) linear

Answers to Chapter 3 Appendix Problems

1. Solve the budget constraint, 100 = 4X + l0Y, to get Y = 10 ( 0.4X, then substitute into the utility function to get U = X(10 ( 0.4X ) = 10X ( 0.4X2. Equating aU/aX to zero we have       10 ( 0.8X = 0, which solves for X = 12.5. Substituting back into the budget constraint and solving for Y, we get Y = 5.

2. The result of solving the budget constraint for Y and substituting back into the utility function is now U=X1/2(10 ( 0.4X)1/2.



[image: image10.wmf]¶

¶

U

X

/

= (1/2)X-1/2(10 ( 0.4X)1/2 + X1/2(1/2)(10 ( 0.4X)-1/2(( 0.4) = 0   


Rearranging terms, we get (10 ( 0.4X)/X = 0.4, which solves for X = 12.5. Plugging back into the budget constraint, we get Y = 5. Thus the optimal bundle is (12.5, 5), the same as in problem 1.

3. Note that the utility function in Problem 1 is simply the square root of the utility function in Problem 2. Since the square root function is an increasing function, it follows that the values of X and Y that maximize utility in Problem 1 will also maximize utility in Problem 2.

4. Since we are given the marginal utility per last dollar spent on each good, the prices, per se, do not matter.  If Sue spent $1 less on clothing and $1 more on food, her total utility would change by (9 +12=3. So, no, she cannot be maximizing utility.

5. For Albert to be a utility maximizer, he must allocate his allowance so that the extra utility per dollar is the same for both the last CD he purchased and the last movie he rented.  As shown in the table, this condition is satisfied when he purchases 2 CDs and rents 3 movies.  And since this bundle costs exactly his weekly allowance (2x4 + 3x3 = 17), he is maximizing his utility.
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Answers to Homework Assignment

Homework Assignment
KEY: ______Chapter 3____________
1. Your friend would like a watch and you know the kind of watch he likes best. At his birthday you buy him one. Although he is appreciative, you sense that he would rather have had a gift certificate that is redeemable at a wide variety of places. Show this circumstance in a sketch using indifference curves and budget lines. 
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           Watch

2. Herbert spends all $50 of his paycheck on food and shelter which each cost $5 per unit.

a.   What is the equation of his budget line? 

50 = 5F + 5S  or  5F = 50 - 5S  which is F = 10 - S

b.   Sketch the budget line and a two possible indifference curves that Herbert might have. One indifference curve should show Herbert spending his entire budget but consuming to much shelter. Label that point on the graph A. The other indifference curve should show Herbert optimizing his utility. Label the optimal point B.
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Food

 c.  What is Herbert’s marginal rate of substitution between food and shelter when he is consuming his utility maximizing market basket?

Since the slope of the budget constraint is -1 and the maximizing point is where the indifference curve is tangent to the budget line, it follows that the slope of the indifference curve will be -1 at this point. Since the marginal rate of substitution is the slope of the indifference curve that rate will be -1.

4. Draw 4 budget lines for food and shelter as directed.

a. the consumer has $500 income, faces an absolute price for shelter of 10, and a budget line slope of -5. ( Food is on the horizontal axis.)

b. Given (a) above as a starting point, the price of each good doubles. 

c. Given (a) above as a starting point, the absolute price of food stays the same, but its relative price doubles. 

d. Given (a) above as a starting point, the absolute price of food is cut in half. 



Notes:
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