Chapter 3
A Consumer’s Constrained Choice

Chapter Summary

Economists almost always assume that consumers are rational maximizers. This chapter spells out the characteristics of rational maximizing consumers and develops a set of tools to analyze their decision-making process.

People are complex and their preferences differ dramatically, but economists make three simplifying assumptions that seem consistent with consumer behavior. We assume that preferences are complete and transitive, and that more is better. The first two assumptions reflect a broader belief that consumers are rational—that they make logically consistent decisions. Completeness means that, when faced with a choice between any two bundles of goods, a consumer can rank them so that the consumer prefers the first bundle to the second, prefers the second to the first, or is indifferent between them. (Being indifferent means that the two are valued equally.) Transitivity means that if a consumer prefers Bundle A to Bundle B and prefers Bundle B to Bundle C, then the consumer prefers Bundle A to Bundle C. These three assumptions are not always correct, but they adequately describe most people and most ordinary choices.  More is better (or nonsatiation) means that for economic goods, consumers always receive some happiness from more, or at least can freely dispose of any excess (if more is not preferred to less, the good is an economic bad).  Two more mathematical properties of preferences are continuity and strict convexity.  Continuity is similar to transitivity and ensures that consumers don’t change preferences in response to very small changes in bundles.  Strict convexity means that consumers prefer averages to extremes, and again is a technical condition that simplifies the mathematics of consumer optimization.

A utility function converts a consumption bundle into a number that can be used for the purpose of ranking. A person receives a higher level of satisfaction (or utility) when consumption of almost any good rises.  Utility functions are ordinal rather than cardinal; that is, they represent relative rankings of bundles but do not allow absolute comparisons of how much better one bundle is than another.  Since only ranking and not absolute number is important, utility functions are also not unique (economists say that utility functions are unique only up to a positive monotonic transformation; or in other words, if you transform a function in a way that preserves relative order, the ranking of bundles will be the same).  
An indifference curve is a map showing the set of all bundles of goods that a consumer views as equally desirable. On any two-good graph, a consumer has an infinite number of indifferences curves—one for each level of satisfaction.   An indifference curve’s slope is the consumer’s marginal rate of substitution (MRS)—the maximum amount of one good the consumer will sacrifice to obtain one more unit of another good.  Marginal utility measures the extra satisfaction from consuming one extra unit of the good, and equal to the partial derivative of the utility function with respect to the particular good. The slope of an indifference curve (its MRS) equals the negative of the ratio of the marginal utility from the good on the horizontal axis to the marginal utility from the good on the vertical axis,
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Indifference curves can take a wide range of shapes, because rational consumers can have a wide array of tastes. However, if our assumptions about preferences are correct, then all indifference curve maps must have these properties: (1) Bundles on indifference curves farther from the origin are preferred to those on indifference curves closer to the origin. (Likewise, any point to the “northeast” direction of another point must be preferred to one to the “southwest” of it.) (2) Every point in the graph has an indifference curve running through it. (3) Indifference curves cannot cross. (4) Indifference curves slope down.  (5)  Indifference curves cannot be thick. The slope of an indifference curve usually (but not always) changes as you move along the indifference curve because the consumer’s willingness to trade off the two goods depends on how much of each good the consumer has; marginal utility decreases as a consumer acquires more and more of any one good.  Most indifference curves are convex to the origin—that is, the slope gets flatter as you move down and to the right along the curve, because there is a diminishing marginal rate of substitution (MRS).. Two important exceptions to convexity are perfect substitutes (linear indifference curves) and perfect complements (L-shaped indifference curves).

A budget constraint is an equation or line on a graph showing all the possible combinations of goods that a consumer can purchase if the entire budget is spent on those goods. The budget constraint plus the area inside it are called the opportunity set.  The slope of the budget constraint reflects the relative prices of the two goods, the marginal rate of transformation (MRT). The budget constraint depends only on the consumer’s income and the prices of the goods. When the price of one good changes, the budget constraint will rotate. When the price rises, it rotates inward, giving the consumer a smaller opportunity set. When the price falls, the consumer can get more, so the budget constraint rotates out, creating a larger opportunity set. Thus, an income rise yields a parallel outward shift in the budget constraint: The slope does not change, but the opportunity set grows.

The consumer’s budget constraint is determined by the market since this is where prices and incomes are determined. Economists are usually silent about where preferences come from. (Maybe they are innate? Maybe Mom and Dad had something to do with it? Maybe it’s culture? Maybe it’s too complicated and outside our area of expertise, so we’ll just say nothing.) We generally assume that a person has a preexisting set of preferences that are independent of the position of the budget constraint. However, by bringing together preferences and the budget constraint, we can determine the constrained choices a rational maximizing consumer will make. The maximizing consumer will choose the point along the budget constraint that yields the highest level of utility. This will occur at a point of tangency between the budget constraint and the highest attainable indifference curve (an interior solution) or at one of the ends of the budget constraint (a corner solution—when all the income is spent on one good and none on the other). In the cases where both goods are purchased, the tangency of the budget constraint and the indifference curve means that the MRS = MRT, or rearranging this condition, utility is maximized if the last dollar spent on the first good yields as much extra utility as the last dollar spent on the second good.

To maximize utility subject to a constraint, you can use either the substitution method or the Lagrangian method (see Solved Problem 1).  The dual of this problem is minimizing expenditure subject to a utility constraint; from this problem, we can also find the expenditure function, the relationship showing the minimal expenditures required to achieve a specific level of utility, given prices.  
Key Concepts and Formulas


•
Indifference curve: combinations of goods that give the same level of satisfaction.


•
Budget constraint: all the possible combinations of goods that can be purchased.


•
Consumer’s constrained choice: picking the affordable bundle that maximizes utility.


•
If V  good on the vertical axis and H  good on the horizontal axis, then:




Indifference curve’s slope  marginal rate of substitution (MRS)  (V/H)  –MUH/MUV



Slope of budget constraint  marginal rate of transformation (MRT)  –pH/pV



Interior solution: MRS  MRT or –MUH/MUV  –pH/pV or MUH/pH  MUV/pV


•
Substitution method: method of solving constrained choice problems by substituting the constraint into the objective function.


•
Lagrangian method: method of solving constrained choice problems by optimizing a Lagrangian function.


•
Expenditure function: the relationship showing the minimal expenditures necessary to achieve a specific utility level for a given set of prices.

Application: Does Money Buy Happiness?
The economic theory developed in this chapter relies on the assumption that “more is better.” If this assumption is correct, people with higher incomes — who can reach higher indifference curves — will be better off.

Question: Does having a higher income — a budget constraint that is further out — really make people better off? 

Answer: Economists conceptualize consumer behavior using the concepts of utility and the utility function, but admit (as the textbook puts it) that “utility functions do not exist in any fundamental sense.” If you ask someone if they have a little or a lot of utility, they probably cannot give a meaningful answer. On the other hand, if you ask people if they would rather have more goods and services or less, almost all with say that more is better. (If they speak “econ,” they may even say that more goods and services give them more “utility.”) Unfortunately, these responses don’t necessarily answer the question about whether or not 
they are really better off when they get more goods and services. An alternative to asking about someone’s 

utility is to simply ask people how happy they are. Happiness and utility are not exactly the same thing, but most people would say that they are closely related and that happiness is essential to being “well off.” If the assumptions used in this chapter are correct, we might expect that people who have a higher income – and can, therefore, reach a higher indifference curve with more utility – would report being better off and happier.

A wide range of surveys have asked questions related to both happiness and income, so it is easy to examine the correlation between these two important factors. The general finding from these surveys is that in some ways money does buy happiness, but in other ways it does not. On average, people in rich countries are happier than are those in poor countries. The positive relationship is especially strong among countries with average incomes below about $13,000 per year. However, for rich countries it does not seem that rising per capita income has any discernible effect on reported happiness. In rich countries like the United States or Japan, average real incomes have risen considerably since 1960, but average reported happiness has not risen. 

On the other hand, within rich countries people from households with higher incomes report being happier than those from households with lower incomes. According to the General Social Survey, in 2005 34 percent of Americans reported being “very happy,” 50 percent reported being “pretty happy,” and 15 percent were “not too happy.” However, among those in families earning under $30,000 per year only 24 percent reported being very happy, with the share climbing steadily so that 49 percent in families earning $100,000 or more reported being very happy. Within rich countries, like the United States, it may be that relative income rather than absolute income is more important for overall happiness. Economists David Blanchflower and Andrew Oswald have developed a simple model in which reported happiness is a function of utility and estimate some of the trade offs within this function, using survey data from 1972 to 1998. They find that more income makes people somewhat happier but so do other things like marriage, a job, and regularly attending a religious institution. Blanchflower and Oswald’s estimates show that among Americans extra income buys some — but not a lot — more happiness. They find that “to ‘compensate’ men for unemployment would take a rise in income . . . of approximately $60,000 per annum” (which is well above the average income in the U.S.) and that “a lasting marriage is worth $100,000 per annum when compared to being widowed or separated.”

Critics worry that an individual’s self reported level of happiness is too subjective and tells us very little, but these measures are strongly correlated with friends’ and family members’ assessments and even biological indicators of well being — such as smile duration and electroencephalogram measures of prefrontal brain activity. Still, measuring absolute well being this way is imperfect. Happiness might be like tallness. The proportion of people reporting that they are “tall” wouldn’t rise as average heights rise, and the proportion saying they are “happy” might not rise much as average well being rises, for the same reason — people’s comparisons may be relative rather than absolute. No method of assessing utility, well being or happiness is perfect, so economists have begun to use a wide array of measurements and continue to ponder the relationship between these measures and their basic assumptions about human behavior — such as “more is better.”

Sources: Bruno S. Frey and Alois Stutzer, Happiness and Economics: How the Economy and Institutions Affect Human Well-Being. Princeton: Princeton University Press, 2002. David G. Blanchflower and Andrew J. Oswald, “Well-Being over Time in Britain and the USA,” NBER Working Paper 7487 (January 2000). Daniel Nettle, Happiness: The Science Behind Your Smile, New York: Oxford University Press, 2005. Pew Research Center, “Are We Happy Yet?” (February 2006) http://pewresearch.org/social/pack.php?PackID 1. 

Solved Problems

1.  Michael spends all of his food budget on pizza and milk.  Michael’s utility function is: 

U(q1, q2) = q1q2,

where q1 is the quantity of pizza and q2 is the quantity of milk.  His monthly food budget is $120, the price of pizza (p1) is $3, and the price of milk (p2) is $2.  Find Michael’s utility-maximizing choice of pizza and milk, using both the Lagrangian method and the substitution method, and then carefully graph your results.

Step 1:  First, find Michael’s utility-maximizing combination of pizza and milk using the Lagrangian method. In any constrained maximization problem, you will have an objective function to be maximized or minimized and a constraint.  In this case, we want to maximize Michael’s utility subject to his budget constraint.  
Max U(q1, q2) = q1q2
subject to:  120 = 3q1 + 2q2
1:  Write the Lagrangian function

The Lagrangian function consists of two parts:  what you are trying to optimize and a constraint.  In this case, the constraint, or what is keeping Michael from reaching infinite utility, is the budget constraint.

L+  =(function to be maximized) + (L)

= q1q2 + ((120-3q1+2q2)
What you are really doing here is adding zero.  The term in the parentheses is the budget constraint, rearranged so that its value is zero (that is, it’s what you would get if you move the right hand side terms to the left hand side;  the right hand side would then be zero.).  Regardless of the value of  (, the Lagrangian multiplier, the whole term equals zero.

2:  Take partial derivatives with respect to q1, q2, and (, and set the partial derivatives equal to zero.


[image: image2.wmf]2

1

1

2

12

30

20

120320

q

q

q

q

qq

l

l

l

¶+

=-=

¶

¶+

=-=

¶

¶+

=--=

¶

L

L

L


These are known as the first order conditions;  these things must be true if you are at a maximum or minimum (but you may not know which it is).

3:  Use the first two equations to find a relationship between the two goods.
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(Note that this is the same expression that you would get if you set up the appropriate tangency condition, in this case MU1/MU2 = P1/P2, as you do with the substitution method.)

4:  Substitute into the original constraint

Rearrange the above to read q2=3/2 q1.  Then substitute into the original budget constraint and solve for q1.
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We thus know that at the utility-maximizing point, q1=20, q2=30, and U=(20)(30)=600.  Michael reaches his highest level of utility, 600, when he consumes 20 pizza and 30 milk.  (Note that technically we do not know if this is a maximum or a minimum.  We would then need to check the second-order conditions, which have to do with what is happening to the second derivatives.  In this case, the second derivatives [fxx and fyy] should be negative, which would tell us that moving away from the optimal point in any direction would result in a reduction in the objective function.)

5:  Check your work

It’s a good idea to now check your answer.  Plug the optimal values into the budget constraint, and see if it balances.  Check for sense.  For example, in the above example, pizza is more expensive than milk is.  Thus, if both goods enter the budget constraint symmetrically (for example, have the same exponent in the utility function), you should buy less pizza than milk.  Did you get a zero value or a negative value for either good?  Such an answer must be incorrect with convex indifference curves.
Step 2:  Find Michael’s utility-maximizing combination of pizza and milk using the substitution method.  Note that you will (presumably!) get the same answer this way; it’s just another method of reaching the same result.  Why learn both methods?  Your professor may prefer that you do this wit one method or the other.  Additionally, the Lagrange method can be used in more complex problems with more constraints, when the substitution method will not work.

To use the substitution method, first rewrite the budget constraint as
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You are trying to maximize the utility function U = q1q2.  Substitute the expression you found above for q1 in the utility equation.
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This is now an unconstrained maximization problem (with respect to q2).  To find the maximum of the function, take the derivative with respect to q2, and set the derivative equal to zero.
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Solving for q2 gives q2=30.  Substitute into the budget constraint to get q1=20 (and U=600), and note that this is the same answer that you found using the Lagrangian method.  (And, as with the Lagrangian method, to be sure that this point is a maximum, you would again need to check the second-order conditions.)
Step 3:  Carefully graph your results.  The budget constraint is a straight line, so you can find the endpoints by setting the quantity of each good equal to zero and solving for the other.  For example, if the quantity of milk (the good on the vertical axis) is zero, the quantity of pizza is 120/3 = 40.  In other words, the most pizza that Michael can buy, if he spends all his money on pizza, is 40 pizzas.  Likewise, the most milk that he can buy is 120/2 = 60 gallons of milk.  The slope of the budget line is equal to –p1/p2 = -3/2.

Michael’s indifference curves are smooth and convex; one way to find the shape of these curves is set utility equal to any arbitrary value and find combinations of the two goods that give this level of utility.

Be sure that your completed graph shows indifference curves, the budget constraint, the slope and intercepts of the budget constraint, and the coordinates of the utility-maximizing point that you found!


<Insert Figure 3.1> 


2.  Michael now wants to find the minimum amount of money that he needs to spend to reach a utility level of  3750.  Prices and the utility function are the same as in Solved Problem 1.  Find the necessary expenditure to reach a utility level of 3750, and find Michael’s expenditure function.
Step 1:  This problem is the dual of Solved Problem 1.  In the previous problem, you maximized utility subject to a budget constraint.  In this problem, you want to minimize spending subject to a utility constraint.

Min E = 3q1 + 2q2
subject to:  3750 = q1q2
1:  Write the Lagrangian function

Again, the Lagrangian function consists of two parts:  what you are trying to optimize and a constraint.  In this case, the constraint is the utility level that Michael wishes to reach, which is what is keeping Michael from minimizing his expenditures (spending nothing!).
L+  =(function to be minimized) + (L)

= 3q1+2q2 + ((900- q1q2)
2:  Take partial derivatives with respect to q1, q2, and (, and set the partial derivatives equal to zero.
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3:  Use the first two equations to find a relationship between the two goods.
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4:  Substitute into the original constraint

Rearrange the above to read q2=3/2 q1.  Then substitute into the original utility constraint and solve for q1.


[image: image10.wmf]12

11

2

1

1

2

3750

3

3750()

2

3

3750

2

50

3

(50)75

2

3(50)2(75)$300

qq

qq

q

q

q

E

=

=

=

=

==

=+=


In order to achieve a utility level of 3750 at the least cost, Michael must spend $300 and purchase 50 pizzas and 75 quarts of milk.  There are other ways that Michael could achieve this utility level, but they would cost more. 

5:  Find the expenditure function
The expenditure function is a function of prices and a fixed level of utility.  As before, we set up the Lagrange function and differentiate with respect to q1, q2, and (.  This time, though, instead of using the actual prices and level of utility given in the problem, we will use algebraic equivalents.
L+  =(function to be minimized) + (L)
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As you did before, use the first two equations to solve for a relationship between the two goods.
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Now use the equation for the expenditure function to solve for q1 and q2 in terms of the prices and expenditure.
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Similarly, 
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Then use the expressions that you found above to substitute into the utility function.  Finally, solve for E, the expenditures function.
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The expenditure function tells us how much Michael would have to spend to attain any specific level of utility, given prices.  For example, if the price of pizza is $1, the price of milk is $5, and Michael wishes to reach utility of 2,000, he would have to spend $200.   (Note that you can check whether your expenditure function is correct by plugging in the numbers that you found in the first part of the problem.)


3.
Draw a representative indifference curve for Faye in each of the following cases:



Case one: Draw a representative indifference curve for Faye for right shoes and left shoes (assuming that Faye has two feet).



Step one: Make a graph with quantities of the two goods on the axes, then pick a point, any point, and think about how much utility this consumption bundle yields.




For example, begin at point a, in Figure 3.2(a), where Faye has one right and one left shoe.



Step two: Think of other points in the graph that will give the same amount of satisfaction.



What will give the same satisfaction as point a? Will point b, two right shoes and two left shoes? No. Point b gives more of both, so it cannot be on the same indifference curve as point a. It must be on a higher indifference curve. A consumption bundle like the one at point c (one right shoe and two left shoes) will give the same amount of satisfaction as the initial consumption bundle (one right shoe and one left shoe). The second, unmatched left shoe does not make Faye any better off, nor does it make her worse off (she can throw it away). Because she is no better off and no worse off, she must be on the same indifference curve, I0, as she was initially.

<Insert OLD Figure 4.2>  New 3.2


Step three: Connect the dots.



Hook up all the bundles that give the same amount of utility. See I0 in Figure 3.2(a).



You can repeat the process for additional indifference curves representing different levels of utility. See I1 in Figure 3.2(a).



Case two: Draw a representative indifference curve for Faye’s consumption of food, F, and clothing, C, assuming that Faye’s utility function is U  2FC.


Step one: Make a graph with the two goods as the axes, then pick a point and think about how much utility this consumption bundle yields.



Suppose we pick point a—6 units of food and 6 units of clothing. Plugging these numbers into the utility function yields 72 units of utility (U  2CF  2 ( 6 ( 6  72).



Step two: Think of other points in the graph that will give the same amount of satisfaction.



What other combinations of food and clothing yield 72 units of utility? Any combination of food and clothing whose product is 36—e.g., 2 food and 18 clothing (point b), 3 food and 12 clothing (point c), 4 food and 9 clothing (point d), 9 food and 4 clothing (point e), 12 food and 3 clothing (point f), 18 food and 2 clothing (point g), and so on.



Step three: Connect the dots.



Hook up all the bundles that give the same amount of utility. See I0 in Figure 3.2(b).

Practice Problems

Multiple-Choice


1.
Picture a graph with chicken on the vertical axis and pork on the horizontal axis. Larry’s indifference curves are vertical. This implies that he


a.
receives no satisfaction from pork.


b.
receives no satisfaction from chicken.


c.
dislikes pork.


d.
dislikes chicken.


2.
Wrestling tickets sell for $10 and stock car race tickets sell for $20. Suppose that Billy Bob, whose preferences satisfy all the usual assumptions, buys five wrestling tickets and two stock car race tickets each month. With this consumption bundle, his marginal rate of substitution of wrestling matches for stock car races is 3. Which of the following is correct?


a.
Billy Bob could increase his utility by buying more wrestling tickets and fewer stock car race tickets.


b.
Billy Bob could increase his utility by buying more stock car race tickets and fewer wrestling tickets.


c.
Billy Bob is at an interior solution and is maximizing his utility.


d.
Billy Bob is at a corner solution and is maximizing his utility.


3.
Ginny must spend her entire income on sunscreen and Silly Putty and chooses to spend it all on sunscreen, buying ten bottles. Which of the following statements must be true?

a.
she considers Silly Putty to be a bad.


b.
the first unit of Silly Putty must have zero marginal utility.


c.
the first unit of Silly Putty must generate less utility than the tenth bottle of sunscreen.


d.
the first unit of Silly Putty must generate less utility per dollar than the tenth bottle of sunscreen.

Fill-in


4.
If Gaston’s marginal rate of substitution for two goods is the same, no matter how much of each good he buys, then the two goods must be _______________.


5.
Indifference curves are convex to the origin because of _______________ marginal rates of substitution.

True-False-Ambiguous and Explain Why


6.
People’s indifference curves for oatmeal and caviar are parallel to one another.


7.
If you know the slope of the budget constraint for two goods, then you know the prices of the two goods.


8.
Derek likes one scoop of chocolate ice cream better than one scoop of vanilla ice cream and one scoop of vanilla ice cream better than one scoop of strawberry ice cream. Therefore, he will like one scoop of chocolate ice cream better than one scoop of strawberry ice cream.


9.
Both Tums and Rolaids will cure David’s heartburn, and he regards them as perfect substitutes. Therefore, his indifference curves will be linear with a slope of –1.

Short-Answer


10.
Rose loves to eat eggs, but they make her break out in a rash. Luckily, two capsules of Rash-B-Gone per egg are a perfect antidote. Rose has budgeted $5 for eggs and Rash-B-Gone this month. The cost of an egg is 10 cents and the cost per Rash-B-Gone tablet is 20 cents. Rose will, therefore, buy how many eggs and how many capsules of Rash-B-Gone?

 11.  Jonathan likes Playstation games (P) and Hot Pockets (H).  Playstation games cost $40.  Hot Pockets cost $2.  Jonathan’s monthly budget for these items is $100, and his utility function is, U(P, H) = P2H1/2.  Find Jonathan’s utility-maximizing bundle and his level of utility.
 12.  Caitlin likes to go to the mall to buy sandals (S) and handbags (H).  Her utility function is U(S, H) = S1/2H1/2.  The price of sandals is $10, and the price of handbags is $40.  How much money should Caitlin bring with her if she wishes to receive a utility level of 16 from her trip to the mall?

13.
Katrina (who owns a cat) has the following utility function. U  F  N, where F  cans of Friskies cat food and N  cans of Nine Lives cat food. The price of Friskies is $1 per can. The price of Nine Lives is $2 per can. How much of each will Katrina buy if she has $20 to spend on cat food?


14.
Boris has an income of $100 per month. Initially the price of food is $1 per bag, the price of prune juice is $2 per bottle, and Boris buys no prune juice. Then the California prune growers launch a very slick advertising campaign convincing Boris that prune juice is very hip, so he starts buying 10 bottles per month. Boris’s income, the price of food, and the price of prune juice have all remained the same. Show graphically why and how Boris has changed his consumption bundle.


15.
Bulk Phone Inc. offers a discount for bulk purchases. Calls cost 10 cents per minute, but if you call for 100 minutes or more, you get a 10 percent discount on your entire phone bill. Draw the budget constraint facing the firm’s customers.


16.
Bonus Phone Inc. offers a bonus to frequent callers. Calls cost 10 cents per minute, but for every 100 minutes that you call during that month, you receive 100 free “bonus” minutes. Draw the budget constraint facing the firm’s customers. How many minutes would you select if faced with this budget constraint?


17.
A newspaper article says, “Sales of SUVs have plunged in recent months as the price of gasoline has soared. Manufacturers have noticed this change in tastes for SUVs and have begun pouring their resources into producing more fuel-efficient vehicles.” Do you agree with the article that consumers’ “tastes” for SUVs have changed? Explain. 

 18.
LaTonya’s utility function is U  5A.6B.2. The price of A is pa  $10, the price of B is pb  $5, and her income, Y, is $200. What is her optimal consumption bundle? How much utility does she receive from this bundle? If her utility function was U  10A.6B.2, how would her consumption decision change?

19.
   Use an indifference mapping to show Blanchflower and Oswald’s finding about happiness (from the Application at the beginning of this chapter) that “to ‘compensate’ men for unemployment would take a rise in income … of approximately $60,000 per annum.”


20.
a.
Lauren is at the grocery store, where there is a sale on cereal. Cereal is only $1 per box, but next 
week it will be $2 per box. Lauren has $20 to spend on cereal in this two-week period. Show her 
cereal budget constraint and predict the point on the budget constraint that she’ll select.



b.
Lauren is at the grocery store, where there is a sale on bananas. Bananas are only 25 cents per 
pound, but next week they will be 50 cents per pound. Lauren has $1 to spend on bananas in this 
two-week period. Show her banana budget constraint and predict the point on the budget constraint 
that she’ll select. Explain why this is likely to differ from the point that she selected on her cereal 
budget constraint.


21.
Addie can buy vitamins at the corner store for $5 per bottle or over the Internet at $4 per bottle. (The vitamins are identical.) The $4 per bottle includes the shipping cost, but there is a $5 fee for handling each order on the Internet. Draw a budget constraint showing the tradeoffs she faces, then explain, using indifference curves, where she’ll buy the vitamins.


22.
Suppose that Zach’s monthly income is $1000, the price of food is $10 per unit, and the price of housing is $50 per unit. He initially consumes 50 units of food each month and 10 units of housing. Then Zach’s income climbs to $1200 per month, the price of food climbs to $13.33 per unit, and the price of housing falls to $40 per unit. Show how these changes shift Zach’s budget constraint. Is he better off before or after the shift in the budget constraint?


23.
The Hormsbury family’s income is $3000 per month. They purchase two things, doctor visits, DV, and other stuff, OS. Doctor visits cost $100 each and other stuff costs $1 per unit. Originally no medical insurance is available, but then a plan is offered that costs $300 per month and pays 80 percent of the cost of doctor visits, up to 10 visits per month. Show how the availability of this medical insurance will affect the Hormsbury’s budget constraint.


24.
In Figure 3.3, the price of A is $5. What is Nicole’s income and what is the price of B?

<Insert OLD Figure 4.6>  New 3.3

25.
Khalid buys soccer tickets and opera tickets. The marginal utility he receives from an opera is 30 and the marginal utility he receives from a soccer match is 10. Does this mean that he likes attending the opera more than going to a soccer match? If the price of a soccer ticket is $20, how much does an opera ticket cost?

Answers to Practice Problems


1.
b.


2.
b. Maximization requires that MUraces/MUwrestling  praces/pwrestling. We know that praces/pwrestling  2, so MUraces/MUwrestling should equal 2 also. Billy needs to reduce this ratio from 3 to 2 and can do so by going to more races (the marginal utility per race falls as he sees more) and fewer wrestling matches (the marginal utility per match rises as he sees fewer).


3.
d.


4.
perfect substitutes


5.
diminishing


6.
Ambiguous. While textbooks, professors, and students often automatically draw a set of indifference curves so that each is always the same distance away from the others, this need not be the case. This type of indifference curves (which are usually called homothetic) imply that as income rises the tangency between the budget constraints and the indifference curves will always fall along a ray from the origin. This implies that the person always buys the same ratio of the two goods at all incomes. This is quite unlikely in the case of oatmeal and caviar (and for many other goods!). Oatmeal is probably an inferior good, while caviar is not. 



7.
False. If you know the slope of the budget constraint, you know the relative prices. The slope of the budget constraint—a.k.a. marginal rate of transformation (MRT)—is equal to –pa/pb, so you only know the price of one in relation to the price of the other.


8.
Ambiguous, but probably true. Derek may be one of those odd (irrational?) people whose preferences are not transitive. Economists generally assume transitivity, and test results (see Arnold Weinstein, “Transitivity of Preferences: A Comparison among Age Groups,” Journal of Political Economy, March/April 1968) verify that almost all adults (93.5 percent in this study) have transitive preferences. Derek might be a child, and many of them have intransitive preferences.


9.
False. Perfect substitutes are represented by linear indifference curves. However, not all perfect substitutes are traded one-for-one. If, for example, David needs two Tums tablets but only one Rolaids tablet to cure his heartburn, then the slope of his indifference curves is 1/2 or 2 (depending on which good goes on which axis).


10.
10 eggs and 20 capsules. Because they are perfect complements (L-shaped indifference curves), she always buys one egg with two capsules. One egg and two capsules cost 50 cents, so she can afford 10 eggs and 20 capsules.


11.
This problem can be solved using either the Lagrangian method or the substitution method.  The solution below uses the Lagrangian method.

Max U(P, H) = P2H1/2
subject to:  100 = 40P+ 2H
L+  = P2H1/2 + ((100-40P+2H)
Take partial derivatives with respect to P, H, and (, and set the partial derivatives equal to zero.
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Use the first two equations to find a relationship between the two goods.
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12.  This is a cost minimization problem, and you can solve it either by using the Lagrangian method or the substitution method.  The answer below shows the Lagrangian method.
Min E = 20S + 40H

subject to:  16 = S1/2H1/2
L+  = 10S+40H + ((1200- S1/2H1/2)
Take partial derivatives with respect to q1, q2, and (, and set the partial derivatives equal to zero.
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Use the first two equations to find a relationship between the two goods.
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Caitlin will need to take $160 to the mall with her.
<Insert OLD Figure 4.8> New 3.4

13.
First draw Katrina’s budget constraint, then draw her indifference curves. See Figure 3.4. The budget constraint is a solid line; the indifference curves are dashed. The subscript on each indifference curve gives the level of utility. Notice that the indifference curves do not have the usual convex shape. Anytime that N falls by 1, a rise of F by 1 will give her the same amount of utility. Therefore, her indifference curve is linear with a slope of –1. In other words, Friskies and Nine Lives are perfect substitutes. The highest level of utility that she can reach is when she buys nothing but Friskies—at point a. This is a corner solution. Because the two goods are perfect one-for-one substitutes, she will buy whichever is cheaper.


14.
See Figure 3.5. Initially Boris has a corner solution at point a, because he did not value the first bottle of prune juice enough to give up 2 bags of food for it. Later Boris has an interior solution at point b. His budget constraint has not changed; his tastes have changed. Figure 3.8 shows the new indifference curve, I2, crossing the initial indifference curve, I1. They cross because advertising has changed his willingness to trade off food and prune juice. (Although his indifference curves have shifted, we can still assume that the indifference curves within his initial set do not cross one another, nor do the curves within his new set of indifference curves cross one another.)

<Insert OLD Figure 4.9>  New 3.5

15.
See Figure 3.6. For the first 100 minutes, the slope of the budget constraint is 10 cents per minute. 100 minutes would normally cost $10, but this is where the 10 percent discount kicks in, so 100 minutes cost only $9. Past 100 minutes, the slope of the budget constraint is 9 cents per minute.

<Insert OLD Figure 4.10> New 3.6

16.
See Figure 3.7. For the first 100 minutes, the slope of the budget constraint is 10 cents per minute; then there is a “flat” section that is 100 minutes long. The pattern repeats itself every 200 minutes. What point on the budget constraint would you pick? It all depends on your tastes, so it is hard to predict. However, we can predict that you will be unlikely to select somewhere between 100 and 200 minutes and waste your bonus minutes. Doing so will put you on a lower indifference curve than you could otherwise reach. Many people will end up at the kink in the budget constraint.

<Insert OLD Figure 4.11> New 3.7

17.  The newspaper article is using the term “tastes” differently​ than economists do, so you’ll probably disagree. The reason that people are buying fewer SUVs isn’t that individual tastes or preferences —which “determine the amount of pleasure people derive from the goods and services they consume” — have changed. The reason that people are buying fewer SUVs is that the budget constraint facing them has changed — i.e. driving an SUV has become more expensive. 

18.     Using either the Lagrangian method or the substitution method, LaTonya’s optimal consumption  bundle is A =15, B=10. To find utility, plug A=15 and B=10 into the utility function:
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Her consumption bundle will not change at all if she has the alternative utility function, U  10A.6B.2, because this merely doubles all the values in the initial utility function.  Thus the utility that she receives increases, but her optimal consumption bundle does not change.

19.
Figure 3.8 puts annual income on the vertical axis and employment status on the horizontal axis. Point A — income of $100,000 per year and being unemployed — yields the same amount of happiness (or utility) as point B — annual income of $40,000 per year (i.e. $60,000 lower than point A) and being employed. Unlike conventional indifference mappings, however, we can’t simply hook up points A and B and draw an indifference curve, because the quantity on the horizontal axis isn’t a continuous variable. The Figure shows a dashed indifference curve linking them, but the points in between them have no meaning, since one can’t be half employed and half unemployed. Points C and D, which are $10,000 lower than points A and B, yield less happiness and are along a lower indifference “curve.” At first glance, these results seem to contradict economists’ assumption that leisure is a good. Shouldn’t an unemployed person be happier than an employed person with the same income, since he has more leisure time? Perhaps not. It may be that the status of looking for work but not having it subtracts so much utility that it offsets the gain from more leisure time. Note also, that Blanchflower and Oswald find that other non-work situations, such as retirement and being a full-time student, don’t reduce happiness.

<Insert OLD Figure 4.19> New 3.8

20.
a.
Figure 3.9(a) shows the cereal budget constraint, B1. If Lauren buys all the cereal this week, she 
can get 20 boxes. If she buys it all next week, she can get only 10 boxes. Her indifference curves 
may be linear with a slope of 1, since cereal purchased this week may be a perfect substitute for 
cereal purchased next week—due to its storability. (In this case her indifference curves look like I1, 
which is shown as a dashed line.) If this is the case, Lauren will select the corner solution, at point 
a, where she spends all $20 this week, while cereal is on sale.



b.
Figure 3.9(b) shows the banana budget constraint. It is just like the cereal budget constraint in that 
Lauren can buy twice as much bananas this week than she can next week. In this case, however, her 
indifference curves are very unlikely to be linear, since bananas are perishable. One week from 
now, the squishy brown bananas she bought this week will not be a good substitute for newly 
purchased 
yellow bananas. Therefore, she’ll probably have an interior solution, purchasing bananas 
in both periods, for example, where indifference curve I1 is tangent to the budget constraint, B1, at 
point a.
<Insert OLD Figure 4.14> New 3.9

21.
Figure 3.10(a) shows one way to graph Addie’s budget constraint. Her income is $Y and purchases at the corner store are shown by BCS, whose slope is –$5 per bottle. Internet purchases are shown by BI, which begins at (Y  $5) because of the handling fee—this must be paid regardless of the number of bottles shipped. Its slope is –$4 per bottle. The two lines cross at 5 bottles—since $25 will be spent for 5 bottles at either source. Whether Addie purchases from the corner store or over the Internet depends on the shape of her indifference curves. If they are like I1, she’ll buy at the corner store. If they are like I2, she’ll buy over the Internet

<Insert OLD Figure 4.15 (A)> New 3.10(a)


Another way to draw the budget constraint is to put store-bought bottles on one axis and Internet-bought bottles on the other axis, as in Figure 3.10(b). (This is similar to the way the text analyzes purchases of books over the Internet.) In this case, vitamins purchased at the corner store and vitamins purchased over the Internet are perfect substitutes, so her indifference curves are linear, with a slope 
of 1, as is shown by I1 and I2 (which are dashed lines). Figure 3.10(b) includes two budget constraints—one for a case in which Addie doesn’t have much money allocated to vitamins (only $15) and another where she has more money to spend on vitamins ($45). The maximum quantities of vitamins that can be purchased from each source are $Y/Pstore and $(Y  5)/PInternet. The slopes of the budget constraints are PInternet/Pstore or –4/5. The budget constraints have a vertical drop along the vertical axis because one bottle of store-bought vitamins ($5 worth) must be given up in order to get any Internet-bought vitamins (to cover the $5 handling fee). With the lower budget constraint, she’ll purchase all her vitamins at the corner store—point a. With the higher budget constraint, she’ll buy over the Internet—point b.

<Insert OLD Figure 4.15 (B)> New 3.10(b)

22.
Figure 3.11 shows the initial and new budget lines, B1 and B2. The endpoint of B1 on the food axis is $Y/PF  $1000/$10  100 units. The endpoint of B1 on the housing axis is $Y/PH  $1000/$50  20 units. Point a marks Zach’s original consumption point. The endpoint of B2 on the food axis is 
$Y/PF  $1200/$13.33  90 units. The endpoint of B2 on the housing axis is $Y/PH  $1200/$40  30 units. B2 allows Zach to consume beyond point a, so the shift makes him better off.

<Insert OLD Figure 4.16> New 3.11

23.
See Figure 3.12. BC0 is the original budget constraint—the maximum the family can buy is 3000 units of other stuff each month or 30 doctor visits. Under the insurance plan, the family gives up $300, dropping down to 2700 units of other stuff on the vertical axis. From this point the slope of the budget constraint much gentler than before. The slope shows that the family gives up only twenty units of other stuff for each doctor visit—previously they gave up 100 units of other stuff to get a doctor visit. Ten doctor visits, therefore, cost 500 units of other stuff (300 for the insurance  20 for each of the 10 visits). Beyond 10, however, doctor visits are no cheaper than before, so the new budget constraint parallels the original budget constraint.

<Insert OLD Figure 4.17> New 3.12

24.
If Nicole spends all her money on A, she can buy 20 of them. Since they cost $5 each, she must have $100 to spend. Because the maximum amount of B that she can buy is 40, the price of B must be 
$2.50  $100/40. 


25.
We can’t really tell how much Khalid likes soccer versus opera. All we know is the marginal utility—the utility from the last unit consumed. His total utility from watching soccer may be much greater because he may value the non-marginal games a lot more and he may go to a lot more matches than operas—so many matches that the last one he attends doesn’t provide much additional entertainment. However, because he consumes some of both, we know that he’s at a point of tangency, where 
MUS/pS MUO/pO (with S = soccer and O  opera). Substituting in the numbers from the problem, 10/20  30/pO. Thus the price of an opera ticket must be $60.

Exercises

True-False-Ambiguous and Explain Why


1.
Nikeya and Vicky both purchase milk and cookies at the same Quik Mart. They have different tastes for milk and cookies and different incomes. They both end up purchasing some milk and some cookies, but they buy considerably different amounts of the two goods. Therefore, we can conclude that they have the same marginal rate of substitution of milk and cookies at their optimal consumption bundles.


2.
Economists assume that people are out to maximize their own well-being, therefore ruling out the possibility of altruism.

     3.  Every point on an indifference curve represents the same amount of money.

Short-Answer


4.
Almost anyone would say that the standard of living of people in developed countries, such as the United States, Europe, and Japan, is currently much higher than it was in the preindustrial era. Think about the things we have that people did not have back then such as full stomachs, big sturdy houses, cars, and TVs. In fact, we have more of almost everything and our life expectancy is much higher as well. There are few people, other than the Unabomber, who think the “good old days” were really better than today. Can we prove that people are better off today than they were in the preindustrial period?

  5.  Consider three consumers.  All three buy bread (B) and cheese (C), and no other goods.  The price of bread (B) is $1 per loaf, and the price of cheese (C) is $2 per pound.  Each consumer has a weekly budget of $60.  Given the information below, find the utility-maximizing combination of bread and cheese for each consumer and each consumer’s level of utility.

a.  Stephanie’s utility function is U(B,C)=B1/2C1/2.
b.  Evan’s utility function is U(B,C) = min(B,C).  In other words, he likes 1 loaf of bread with 1 pound of cheese, and likes no other combination.

c.  Ian doesn’t care whether he has bread or cheese as long as he has some food.  These goods are perfect substitutes for him, and his utility function is U(B,C) = B+C.

6.
For the three consumers in Question 4 (above), draw graphs shows at least two indifference curves, the budget constraint, and the utility-maximizing point.  Be sure to label everything carefully! 

7.  In Fairfax, Virginia, a price war recently broke out between competing grocery stores.




I.


The price of bananas was originally 50 cents per pound.




II.

Super Big then cut the price to 25 cents per pound.




III.
Market Max responded by giving away the first pound for free and charging 50 cents per 





additional pound.




IV.
Groceries Galore then began to tape quarters (25 cents) to each one-pound bunch of bananas, 




giving away the first pound for free, while charging 50 cents per additional pound.


a.

Graphically show the price war by drawing a typical consumer’s budget line in each situation, and 

labeling each budget line with its Roman numeral.


b.

Which of the first three pricing schemes was the favorite of customers in Fairfax? Explain.


8.
Cassandra buys tomatoes (T) and cauliflower (C), and her utility function is U(T,C) = TC.  The price of tomatoes is $2 per pint, and the price of cauliflower is $1 per head.  If Cassandra wants to buy enough vegetables to reach a utility level of 30, how much money will she need to spend, and what will she buy? 

9.
A consumer’s utility function is U(B,Z)  B  ABaZb  Z, where A, a, and b are constants, B is burritos, and Z is pizzas. What is the slope of the consumer’s indifference curve?


10.
Justin’s consumption bundle is shown in Figure 3.13. Would he prefer that the price of cherries fall in half or that the price of raspberries fall by two-thirds? Show the comparison graphically and explain.


11.
Draw a set of indifference curves for U  B  Z  BZ, where B  burritos and Z  pizzas.

<Insert OLD Figure 4.20> New 3.13

12.
Figure 3.14 shows that given Mandi’s budget constraint and her tastes for grapefruit juice and orange juice, she buys one case of grapefruit juice and four cases of OJ each month at point A. Show how the situation would change if grapefruit juice makers improve their product’s flavor and her budget constraint remains the same. Will Mandi be better off?

<Insert OLD Figure 4.21> New 3.14
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