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Household Behavior and
Consumer Choice

Chapter objectives:
1.
Draw and explain the meaning of a budget constraint diagram, given price and income data. Indicate the constraints on a household’s consumption choices and relate these to the concept of the opportunity set.

2.
Distinguish between total utility and marginal utility. State the law of diminishing marginal utility.

3.
State the utility-maximizing rule in words and mathematically, and analyze how the consumer would respond to disequilibrium situations.

4. Relate the utility-maximizing rule to the diamond/water paradox.

5.
Explain why the concept of utility is useful in demand analysis.

6.
Distinguish between the income effect and the substitution effect and explain their role in the theory of household behavior.

7.
Analyze the shape of the labor-supply curve using the income and substitution effects.

8.
Explain why indifference curves are negatively sloped and cannot intersect.

9.
Derive a demand curve using indifference curve analysis.

Brain Teaser: Your brain teaser in this chapter is to explain a classic economics puzzle—the diamond/water paradox. Why is it that diamonds, which, for most of us, have little practical use, are valued much more highly than water, which is essential for life? The solution is offered in the textbook—see if you can puzzle it out before the textbook covers it on p. 119.

	


	Objective 1:
Draw and explain the meaning of a budget constraint diagram, given price and income data. Indicate the constraints on a household’s consumption choices and relate these to the concept of the opportunity set.




Each household operates within constraints (income, wealth, and the prices of goods “real income”) and, therefore, must make three choices:

(a)
Which combination of goods to buy

(b)
How many hours of work to provide

(c)
How much money to save rather than to spend

The analysis of household choice assumes that there is perfect competition in all (input and output) markets, that price is governed by demand and supply, and that households are “informed”—they have perfect knowledge about the price, availability, and quality of goods; about wage rates; and (later) about interest rates. (page 111)

Each semester, you must weigh your own situation. How much money will the semester cost? What is essential (tuition, housing, food, textbooks, aspirin, coffee, leisure) and what is, perhaps, optional (movies, phone calls home)? How much do these items cost? How much spending power have you set aside from your summer job (wealth)? What income will you have during the semester, perhaps from a part-time job? In simplified form, the budget constraint diagram illustrates the limited set of opportunities available to you.

The budget constraint defines the maximum possible amount of goods that can be bought and is determined by the household’s income, wealth, and prices. In a two-good situation, this constraint looks rather like a production possibility frontier—think of it as a “consumption” possibility frontier, if you will. The real cost of buying more of one good is the value of the other good that must be forgone. Points on and inside the constraint are combinations of goods that can be bought; they comprise the opportunity (choice) set. Points outside cannot be bought. The budget constraint will shift to the right if income or wealth increases or if prices fall—there is an increase in possible consumption levels. The slope is determined by the relative prices of the two goods. If the price of one good falls, the budget constraint swivels and the slope of the constraint changes. Given the constraints, decisions depend on the preferences of the household.

Formally, the budget constraint for two goods (X and Y) can be written as:

PX X + PY Y = I
where PX is the price of Good X, PY is the price of Good Y, and I is household income.


LEARNING TIP: Don’t skip over the introductory material on pp. 107-109.  This easily-missed little section sets the scene and establishes the assumptions (perfect knowledge, perfect competition, homogeneous products) for the analysis contained in Chapters 6-12.  Figure II.1 will be referenced throughout.

LEARNING TIP: The extended “Ann and Tom” example in the textbook is particularly effective in making the points you need to know. Be sure to cover it thoroughly.
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1.
The budget constraint is the limit imposed on household choices by the household’s

(a)
expectations about future income, wealth, and prices.

(b)
budget.

(c)
income, wealth, and prices.

(d)
preferences and monthly spending plan.

ANSWER: (c)
Refer to p. 112. The basic analysis provided to this point has not yet incorporated expectations about future income, wealth, or prices.

2.
Gretchen’s opportunity set can be increased by

(a)
a decrease in prices.

(b)
a decrease in income.

(c)
an increase in quantity demanded.

(d)
a decrease in quantity demanded.

ANSWER: (a)
The opportunity set defines what is available—rather than what is demanded. A price decrease permits Gretchen to stretch her dollars further.

3.
Jenny the Junior buys only two goods: meals and movies. This semester she has $500 in a savings account that she plans to spend, but no income. Meals cost $5 each and movies cost $10 each. Jenny’s maximum spending on meals is            and her maximum spending on movies is            .

(a)
$500; $0

(b)
$0; $500

(c)
$250; $250

(d)
$500; $500

ANSWER: (d)
At one extreme, Jenny could spend all of her resources on meals or, at the other, all of her resources on movies.

4.
Jenny the Junior buys only two goods: meals and movies. This semester she has $500 in a savings account that she plans to spend, but no income. Meals cost $5 each and movies cost $10 each. Jenny can buy a maximum of            meals and a maximum of            movies.

(a)
100; 0

(b)
100; 100

(c)
0; 50

(d)
100; 50

ANSWER: (d)
With $500 and facing a meal price of $5, Jenny could buy as many as 100 meals. With $500 and facing a movie price of $10, Jenny could buy as many as 50 movies.

5.
Draw Jenny’s budget constraint in the space below. Place “meals” on the horizontal axis and “movies” on the vertical axis. Write in the maximum value for meals and for movies at the appropriate places.
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ANSWER: The budget constraint should be a downsloping straight line. The “meals” and “movies” endpoints should be 100 and 50, respectively.
6.
The slope of Jenny’s budget constraint is

(a)
–2.

(b)
–1/2.

(c)
1/2.

(d)
2.

ANSWER: (b)
“Rise over run” is the formula for the slope of a straight line. If you are uncertain about this, go back now and review the textbook’s Appendix to Chapter 1.

7.
Refer to your diagram. Along the budget constraint, the opportunity cost of one movie is

(a)
zero, as the goods have already been bought.

(b)
1/2 a meal.

(c)
1 meal.

(d)
2 meals. 

ANSWER: (d)
The $10 could have bought two meals.

8.
Refer to your diagram. If            , Jenny’s new budget constraint will            .

(a)
the price of movies increases; shift out and be parallel to the initial budget constraint

(b)
her income increases; swivel inwards

(c)
her income decreases; swivel inwards

(d)
the price of movies decreases; swivel outwards

ANSWER: (d)
Income (or wealth) changes cause a parallel shift in the budget constraint. A lower price of movies increases the maximum number of movies it is possible for Jenny to attend, but leaves unaffected the maximum number of meals she may consume.

9.
Your real income may increase in each of the following cases EXCEPT if your income            , and prices            .

(a)
increases; increase

(b)
increases; decrease

(c)
decreases; increase

(d)
decreases; decrease

ANSWER: (c)
Only if income decreases and prices increase will there certainly be a decrease in your real spending power.  For instance, if your income rose and prices rose (but by less), then your real income would have risen.
	


	Objective 2:
Distinguish between total utility and marginal utility. State the law of diminishing marginal utility.




Utility (satisfaction) is derived from goods and services, including leisure. The marginal utility you derive from a good (potato chips, for example) is the additional satisfaction you get from each additional portion. The total utility is the sum of these additional contributions to your level of satisfaction. The law of diminishing marginal utility states that extra units of a good yield less and less extra satisfaction. Although the first few potato chips may provide quite significant increases in utility, subsequent chips are likely to provide progressively less additional utility (as your hunger decreases and your guilt increases). (page 116)

Practice: Use your knowledge of diminishing marginal utility to analyze the frequently-reported phenomenon that lottery winners do not seem to be much happier after winning than before winning.
Answer: We tend to be surprised when we hear that, although the winner’s income level has risen, his satisfaction has not.  Apparently, money doesn’t buy happiness.  This, though, is only true in part.  An extra $1,000 received by someone in poverty can make a significant difference; an extra $1,000,000 for  a lottery winner is unlikely to contribute much.  In the latter case, the marginal utility of the extra dollars is insignificant.
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10.
The law of diminishing marginal utility indicates that, after some point, marginal utility

(a)
decreases at a constant rate.

(b)
decreases at an increasing rate.

(c)
decreases at a decreasing rate.

(d)
decreases. 

ANSWER: (d)
The rate at which marginal utility diminishes will vary from person to person and from good to good. All we can claim is that marginal utility will decrease after some point.

11.
Mario plays video games. Although he is experiencing diminishing marginal utility, his marginal utility remains positive. We can say that Mario’s total utility is

(a)
increasing at an increasing rate.

(b)
increasing at a decreasing rate. 

(c)
decreasing at an increasing rate.

(d)
decreasing at a decreasing rate.

ANSWER: (b)
Because Mario’s marginal utility is positive, each new game increases his total satisfaction, but at a decreasing rate of increase.

12.
Candy has eaten 10 Hershey’s Kisses and admits that each additional Kiss has been less enjoyable than the previous one. We can deduce that, for Candy,

(a)
the marginal utility of Kisses is positive but decreasing. 

(b)
the marginal utility of Kisses is negative.

(c)
the total utility of Kisses is diminishing.

(d)
the total utility of Kisses has peaked.

ANSWER: (a)
This is an example of the law of diminishing marginal utility. Because Candy is still eating Kisses, she must still be deriving some (positive) marginal utility from them, so the total utility is increasing, but at a decreasing rate.

Use the following table to answer the next three questions. Susan visits the state fair and rides the Ferris wheel several times.

	Number of Rides
	Total Utility
	Marginal Utility

	1
	
	10
	
	
	
	

	2
	
	24
	
	
	
	

	3
	
	34
	
	
	
	

	4
	
	
	
	
	7
	

	5
	
	46
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


13.
The marginal utility of the first ride on the Ferris wheel is

(a)
5.

(b)
10.

(c)
12.

(d)
14.

ANSWER: (b)
The total utility derived from no rides must be zero. One ride added 10 units of utility.

14.
The total utility of the fourth ride is

(a)
6.

(b)
7.

(c)
12.

(d)
41. 

ANSWER: (d)
The total utility derived from three rides is 34. The fourth ride added an additional 7 units of utility for a total utility of 41.

15.
Diminishing marginal utility sets in after the            ride.

(a)
first

(b)
second

(c)
third

(d)
fourth

ANSWER: (b)
The first ride adds 10 units of utility; the second, 14; the third, 10, so diminishing marginal utility sets in after the second ride.
	


	Objective 3:
State the utility-maximizing rule in words and mathematically, and analyze how the consumer would respond to disequilibrium situations.




Assuming that households try to maximize their utility, they should select those goods that give the largest marginal utility per dollar. Utility will be maximized when the per-dollar marginal utility of the last unit of each good bought is equal. Formally it is stated:

MUX/PX = MUY/PY
All this means is that, to get the most satisfaction from one’s money, the “extra benefit per dollar” must be equalized for all goods purchased.


An imbalance in the utility-maximizing condition, for example,

MUX/PX > MUY/PY
means that you could shuffle your income around—buying more of the good giving the greater marginal utility per dollar (X) and less of the other (Y)—and get a better deal. Buying more of X reduces its marginal utility and buying less of Y increases its marginal utility. So the imbalance is removed. (page  119)

LEARNING TIP: The idea of maximizing utility—despite the graphs and algebra—is fairly intuitive. If you want to get the most satisfaction for your dollar (“bang for your buck”), you should choose the good that gives you the most extra satisfaction per dollar (MU/P). In economics, remember, choices are made at the margin. (If you’ve forgotten this important point, review Chapter 1.) In the final analysis, with perfectly divisible goods, this becomes the utility-maximizing rule:

MUX/PX = MUY/PY

where the marginal utilities per dollar are balanced.
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16.
Arthur Dent is buying shirts and shoes such that the marginal utility of shirts is 12 and the marginal utility of shoes is 3. Shirts and shoes are priced at $8 and $2 respectively. It can be concluded that Arthur is

(a)
spending too much on shirts and not enough on shoes.

(b)
spending too much on shoes and not enough on shirts.

(c)
spending his income on shirts and shoes in such a way as to maximize his satisfaction. 

(d)
failing to maximize his satisfaction.

ANSWER: (c)
Arthur is complying with the utility-maximizing rule. The marginal utility per dollar of shirts (12/8) equals the marginal utility per dollar of shoes (3/2).

17.
My MUcoffee/Pcoffee > MUtea/Ptea. This implies that

(a)
switching some funds from coffee to tea will increase my utility.

(b)
switching some funds from tea to coffee will increase my utility. 

(c)
coffee is more expensive than tea.

(d)
tea is more expensive than coffee.

ANSWER: (b)
The per-dollar satisfaction from an extra cup of coffee is greater than the per-dollar satisfaction from an extra cup of tea. I should spend less on tea and use the saved dollars to buy more coffee.

18.
MUSnickers/MUMars Bar  > PSnickers/PMars Bar. Given my income, to increase my utility, I should spend

(a)
more on Snickers and more on Mars Bars.

(b)
more on Snickers and less on Mars Bars.

(c)
less on Snickers and more on Mars Bars.

(d)
less on Snickers and less on Mars Bars.

ANSWER: (b)
Given my income, I cannot buy more of both goods. Because the marginal utility per dollar of Snickers is relatively high, I should spend less on Mars Bars and use the saved dollars to buy more Snickers.
	


	Objective 4:
Relate the utility-maximizing rule to the diamond/water paradox.




One of the most important ideas in economics is introduced on p. 119.  It is the notion that the true cost of an item is the value of the other things that you give up when you buy it. Underlying consumer choice is opportunity cost. This insight gives us the key to the diamond/water paradox.  Water is abundant while diamonds are not. The marginal value of water is low, but the consumer surplus it bestows is substantial while the marginal value of diamonds is high but, in some sense, diamonds have little practical value. (page 119)
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19.
The diamond-water paradox is resolved by recognizing that the price of a product tends to reflect its

(a)
use value.

(b)
total value.

(c)
consumer surplus.

(d)
marginal value.

ANSWER: (d)
Refer to p. 119 for more on this issue.
20.
Diamonds are more expensive than water because the price of each product tends to reflect its

(a)
total value.

(b)
consumer surplus.

(c)
marginal value.

(d)
revealed preference. 

ANSWER: (c)
The consumer assesses whether to buy or not by comparing the price with the marginal utility. If the marginal utility is low, the price will need to be low to encourage purchase. 

	


	Objective 5:
Explain why the concept of utility is useful in demand analysis.




Utility analysis explains the downward slope of the demand curve. Because marginal satisfaction falls with each additional unit bought, price must fall to “encourage” additional purchases of a good. (page 119)


It is quite easy to see this “diminishing marginal utility” explanation in operation when one finds examples of “Buy the first, and get the second for half price.”
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21.
Angela will buy additional units of a good (apples) if the value of the good’s

(a)
total utility exceeds the price.

(b)
total utility is less than the price.

(c)
marginal utility exceeds the price.

(d)
marginal utility is less than the price.

ANSWER: (c)
If Angela’s extra benefit is greater than the cost of the apple, then the purchase will be worthwhile.

22.
Consider Good X. The law of diminishing marginal utility indicates that

(a)
the individual’s quantity demanded for Good X will increase as the price of Good X decreases.

(b)
the individual’s budget constraint is downward sloping.

(c)
total utility decreases as an individual consumes more of a product.

(d)
Good X is an inferior good.

ANSWER: (a)
Option (b) is true, but not related to the law of diminishing marginal utility.
	


	Objective 6:
Distinguish between the income effect and the substitution effect and explain their role in the theory of household behavior.




The income effect and the substitution effect provide a second explanation for the downward slope of the demand curve. Most goods are normal goods. As the price of a normal good (lowfat milk, for instance) rises, you become poorer because your food dollar can’t stretch as far as it did before (income effect), and you seek substitutes such as regular milk (substitution effect). Both effects result in a decrease in the quantity demanded of lowfat milk as its price increases.

Although the demand curve for inferior goods (Spam, perhaps), still slopes down, the income effect is reversed. As before, a rise in price of the good (Spam) makes you seek substitutes, such as other meats (substitution effect). But you’re poorer because of the higher price—your food dollar can’t stretch as far. In the case of an inferior good, however, the income effect results in more of the good being bought. Because you’re poorer after a price rise, you may no longer be able to afford that steak you were going to buy—Spam is the best you can manage. In general, the substitution effect (price higher—buy less) is stronger than the income effect (price higher—buy more), so, on balance, quantity demanded falls when price rises. (page 120)

Economics In Practice:  On page 123, the textbook examines the false basis for a grocery store’s advertisement.  Cheap Food claims that its customer’s food choices cost more when bought at its competitor’s store.  First, why is this a false comparison, and, more pointedly, very likely to favor Cheap Foods?
Answer:  Cheap Foods required that its customer replicate the basket of goods that she had selected.  Consider two colas—Cola A and Cola B—between which Ms. Smith is indifferent.  She may have selected Cola A over Cola B because Cola A was relatively lower in price in Cheap Foods.  But Cola B might be the better buy in the rival store.  Her choice wasn’t based on utility but on price.  By restricting Ms. Smith’s ability to shop for low-priced substitutes, the basis for comparison is undermined.
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23.
The substitution effect occurs when

(a)
a decrease in the price of Good A makes the good relatively cheaper and encourages consumers to buy more. 

(b)
a decrease in the price of Good A encourages consumers to buy more of substitute Good B.

(c)
a decrease in the price of Good A makes consumers better off so that they can buy more of the good.

(d)
an increase in the price of Good A encourages consumers to buy less of substitute Good B.

ANSWER: (a)
The substitution effect refers to the behavior of consumers of Good A when the price of that Good A itself changes.

24.
The income effect helps to explain why

(a)
the demand curve for a normal good shifts to the right when income increases.

(b)
the quantity demanded of a good increases when the price of that good decreases. 

(c)
the demand curve of an inferior good shifts to the left when income decreases.

(d)
normal goods have higher prices than inferior goods do.

ANSWER: (b)
The income effect provides part of the explanation for the slope of the demand curve as the price of the good changes.

25.
The substitution effect helps to explain why            when the price of Good A rises.

(a)
sellers switch production and increase quantity supplied of Good A
(b)
the demand curve for Good A is sloped as it is

(c)
demand for another Good B, rises

(d)
price elasticity increases along the curve

ANSWER: (b)
Together, the income effect and the substitution effect offer an alternative explanation of the negative relationship between price and quantity demanded.

26.
The price of Froot Loops cereal falls. Consumers switch over from other cereals to Froot Loops because its price is relatively lower. This is the            in operation.

(a)
income effect

(b)
substitution effect

(c)
ceteris paribus effect

(d)
quantity demanded effect

ANSWER: (b)
The lower price is causing buyers to substitute Froot Loops for other cereals.

27.
The price of Froot Loops cereal falls. Wanda finds that she has some money left over after buying her usual quantity of Froot Loops. She spends some of the extra money on more Froot Loops. This is the

(a)
income effect in operation.

(b)
substitution effect in operation.

(c)
normal effect in operation.

(d)
inferior effect in operation.

ANSWER: (a)
The reduced price has increased Wanda’s spending power—her income, in this sense, has increased. We can see that this good is a normal good for Wanda because she buys more.
	


	Objective 7:
Analyze the shape of the labor-supply curve using the income and substitution effects.




A household chooses how much labor to supply (and how much leisure and unpaid work time to relinquish). The opportunity cost of paid work is the value of leisure and unpaid work given up. Think of the wage rate as the “price” of unpaid work or leisure. If the wage rate rises, the substitution effect encourages supplying additional labor (the opportunity cost of leisure is now higher), but the income effect discourages additional work (higher income makes the worker want to increase consumption of normal goods, including leisure). When the income effect overwhelms the substitution effect, the labor-supply curve bends backwards. (page 124)


LEARNING TIP: Throughout the textbook, Case, Fair and Oster stress the links between the input and output markets. For you to make sense of the remainder of the book, you must develop a good understanding of the material on household behavior in the labor market.

There is an interesting example of a strong income effect in operation in the Algerian labor market. To attract workers, U.S. companies in Algeria paid wages that were about four times the local norm. To their dismay they found that, after a short time on the payroll, workers would not show up for work. The workers, who had earned a year’s worth of income in a few months, simply chose to take the leisure time to enjoy their prosperity!

A good way to understand the section on labor supply is to turn the concept around and consider the amount of leisure demanded. As the “price” of leisure (the wage rate) increases, the quantity demanded of leisure will decrease (substitution effect). If higher wage rates increase income and if leisure is a normal good, the quantity demanded of leisure will increase (income effect). So two conflicting forces are in operation.
Economics In Practice: On page 126, the textbook examines how Google has reduced the marginal utility of leisure for its employees, encouraging longer work weeks.  But could this go in the opposite direction?  In 2008, ABC’s 20/20 and CBS’s 60 Minutes identified Denmark as the “happiest country in the world,” despite bad weather and incredibly high taxes.  Can you use the income and substitution effects to analyze why the Danes seem so contented?  (Hint:  income tax rates in Denmark are extraordinarily high, but the government has an extensive “cradle to grave” welfare state.)
Answer:  With a very strong welfare state (offering, for example, free health care and education, child care and elder care), the Danes don’t need much income to sustain a reasonable standard of living.  Also, because earnings are taxed highly—average taxes are about 50% of income—there is little incentive to substitute labor for leisure.  The average Dane works 37 hours a week at a job he likes (rather than a job that pays well) and has six weeks of paid vacation.  Clearly, the substitution effect of increased wages plays a relatively weak role in Danish decision-making.
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28.
In Crantown, an increase in the wage of deckhands results in an increase in the number of deckhands making themselves available for work. This indicates that the

(a)
income effect is stronger than the substitution effect.

(b)
substitution effect is stronger than the income effect. 

(c)
income effect is positive.

(d)
substitution effect is negative.

ANSWER: (b)
The supply of deckhands is upward sloping. This indicates that, although deckhands may wish to work less and enjoy leisure at higher wage rates (income effect), the substitution effect predominates.

29.
Assume that leisure is a normal good.  The income effect of an increase in the wage rate will cause a(n)            in the demand for leisure and a            quantity of labor supplied.

(a)
increase; greater

(b)
increase; lesser

(c)
decrease; greater

(d)
decrease; lesser

ANSWER: (b)
Higher wages will encourage workers to take more leisure time, reducing the quantity of labor supplied.
30.
The interest rate increases.  The substitution effect will cause a(n)            in saving and the income effect will cause a(n)            in saving.

(a)
increase; increase

(b)
increase; decrease

(c)
decrease; increase

(d)
decrease; decrease

ANSWER: (b)
A higher interest rate increases the opportunity cost of current consumption but reduces the need to save to achieve a given future level of savings.

Use the following diagram, which depicts Kevin’s supply of labor mowing lawns during the summer, to answer the following question.
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31.
Along Kevin’s labor supply curve, 

(a)
the income effect dominates the substitution effect as the wage rate increases.

(b)
the substitution effect dominates the income effect as the wage rate increases.

(c)
the substitution effect of a wage increase is zero.

(d)
the income effect of a wage increase is zero.

ANSWER: (b)
When the labor supply curve has its typical positive slope, the attractiveness of substituting labor for leisure outweighs the ability to take time off and enjoy the extra income.
	


	Objective 8 (APPENDIX):
Explain why indifference curves are negatively sloped and cannot intersect.




Indifference curves plot bundles of goods giving equal satisfaction. If there is less of one good, the individual must be compensated by having more of the other good—a negative relationship. Indifference curves cannot intersect because this would imply that the same bundle of goods could give more than one level of satisfaction. (page 130)

Graphing Pointer: It’s easier to draw an indifference curve tangential to a given budget constraint rather than to draw the indifference curve first.

Be careful when there is a price change: a price increase swivels the budget constraint inwards, and a price decrease swivels it outwards. This may be counterintuitive. For extra practice on this topic, draw the diagram, but have the budget constraint swivel from the horizontal rather than the vertical axis. Theoretically, the analysis is identical—visually, it becomes more challenging.
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32.
An indifference curve plots all the combinations of Good X and Good Y
(a)
that may be bought with a given income level and given prices for Good X and Good Y.

(b)
that give maximum satisfaction as income level changes.

(c)
that give the same marginal utility.

(d)
that give the same total utility. 

ANSWER: (d)
A movement along an indifference curve shows that the individual is gaining more of one good but losing some of the other. The gain in satisfaction from the former exactly equals the loss in satisfaction from the latter.

33.
An indifference curve is downward sloping because

(a)
more is preferred to less. 

(b)
preferences remain constant as income level increases.

(c)
the marginal rate of substitution increases as one moves along the indifference curve. 

(d)
the marginal rate of substitution decreases as one moves along the indifference curve.

ANSWER: (a)
Because more is preferred to less, an increase in the quantity of Good X consumed must be balanced by a decrease in the quantity of Good Y consumed. Option C refers to the curvature of an indifference curve, not to its slope.
	


	OBJECTIVE 9 (APPENDIX):

Derive a demand curve using indifference curve analysis.




The budget constraint diagram is combined with indifference curves to depict the utility-maximizing mix of purchases. Four assumptions are made, the main one being that the marginal rate of substitution is diminishing. An indifference curve maps all the combinations of goods that provide a particular level of utility. Indifference curves bend inwards because we assume that the rate of marginal substitution is diminishing. Higher (further right) indifference curves indicate higher levels of utility. (page 133)

The marginal rate of substitution (MRS) is a ratio, the rate at which an individual is willing to surrender units of one good for units of the other good. Put differently, it’s the ratio of the marginal utility of one good to the marginal utility of the other. Formally this ratio is stated:

MRS = MUX/MUY
In equilibrium, this ratio is equal to the price ratio, so that

MUX/MUY = PX/PY
for all pairs of goods.

The analysis makes two important points. First, utility is maximized where the budget constraint is tangent to the highest possible indifference curve—this is where the price ratio equals the marginal rate of substitution. Second, by decreasing the price of one good, the quantity demanded of it can be shown to rise—another explanation of the downward sloping demand curve.
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34.
My marginal rate of substitution between a round of golf and a game of tennis is 6. This implies that

(a)
a round of golf is 6 times more valuable to me than a game of tennis. 

(b)
a game of tennis is 6 times more valuable to me than a round of golf.

(c)
tennis is 6 times as expensive as golf.

(d)
golf is 6 times as expensive as tennis.

ANSWER: (a)
The marginal rate of substitution represents the rate at which I am willing to substitute one good for another.

35.
In a two-good world, Jason is in equilibrium when

(a)
MUx / MUy = Px / Py.

(b)
MUx / MUy = Py (Px).

(c)
MUx / MUy = Py / Px.

(d)
MUx / MUy = – Py / Px.

ANSWER: (a)
Refer to p. 132.
Brain Teaser Solution: The textbook offers the solution to the diamond/water paradox on p. 119. Briefly, how much we pay depends on the value we place on the final unit consumed. Because water is readily available, its marginal utility (and its price) is low. Because diamonds are in short supply, the marginal utility gained from receiving one (and the price) is high. If “you never miss the water till the well runs dry,” the diamond/water paradox may be in the process of reversal for townships in desert areas of Arizona. Here, water is difficult to find. One (expensive) option is to truck it in; another is to drill wells as much as 2,000 feet deep to reach the aquifer. Citizens assume the duty of checking that community pumps are operating correctly. Clearly, the price of water consumption is high in such circumstances.

PRACTICE TEST

I.
MULTIPLE-CHOICE QUESTIONS

Select the option that provides the single best answer.



1.
Good A and Good B cost $3 and $4, respectively. Jo, spending all of her income, buys 4 units of Good A and 3 units of Good B. The final unit of each good gives her 12 units of utility.

(a)
Jo is maximizing her utility.

(b)
Jo should buy more of Good A and less of Good B to maximize utility.

(c)
Jo should buy less of Good A and more of Good B to maximize utility.

(d)
Jo should buy less of both goods to maximize utility.



2.
PX is $12 and PY is $6. These prices indicate that the individual can

(a)
trade 12 units of Good X for 6 of Good Y.

(b)
trade 1 unit of Good X for 2 of Good Y.

(c)
increase his utility by buying more units of the cheaper Good Y.

(d)
increase his utility by buying more of the more highly valued Good X.


3.
A given budget constraint will swivel

(a)
out if the price of one of the goods increases.

(b)
in if household income falls.

(c)
out if household income falls.

(d)
in if the price of one of the goods increases.



4.
If prices double and income doubles, the budget constraint will

(a)
double.

(b)
move inward.

(c)
move outward by 50%.

(d)
not shift position. 



5.
An increase in the wage rate will            the quantity of labor supplied, according to the substitution effect, and will            the quantity of labor supplied, according to the income effect.

(a)
increase; increase

(b)
increase; decrease

(c)
decrease; increase

(d) decrease; decrease



6.
The wage rate rises. If the quantity of labor supplied falls, the most likely explanation is that the substitution effect 

 (a)
and the income effect are both positive. 

 (b)
is negative and the income effect is positive. 

 (c)
and the income effect are both negative. 

 (d)
is positive and the income effect is negative. 



7.
Higher interest rates cause

(a)
future consumption to increase.

(b)
current consumption to increase.

(c)
current borrowing to increase.

(d)
current saving to decrease.



8.
Jill is maximizing her utility. The price of Good A falls. Jill will

(a)
buy more of Good A because it is relatively cheaper—the substitution effect.

(b)
buy less of Good A because her marginal utility is diminishing.

(c)
buy more of Good A because her marginal utility is increasing.

(d)
buy more of Good B—the substitution effect.



9.
Fred has had 4 hamburgers and 2 hot dogs this week and is now indifferent between them. Hamburgers cost $2 and hot dogs cost $1. Currently

(a)
Fred’s marginal utility per unit of hamburgers is twice that of hot dogs.

(b)
Fred’s total utility of hamburgers equals that of hot dogs.

(c)
Fred’s total utility of hamburgers is twice that of hot dogs.

(d)
Fred’s marginal utility per unit of hamburgers equals that of hot dogs.



10.
In a two-good analysis, the slope of the budget constraint is determined by

(a)
the prices of the two goods.

(b)
the income and wealth of the household.

(c)
the income, but not the wealth, of the household.

(d)
the income and wealth of the household and the prices of the two goods.



11.
The wage rate can be seen as a measure of the opportunity cost of

(a)
work.

(b)
saving.

(c)
leisure.

(d)
future consumption.



12.
The utility-maximizing combination of two goods (cakes and ale) occurs when the MRS of cakes for ale equals

(a)
the MRS of ale for cakes.

(b)
the ratio of MUcakes / MUale.

(c)
the ratio of the price of cakes to the price of ale.

(d)
the ratio of the price of ale to the price of cakes.



13.
A price decrease

(a)
increases the choice set.

(b)
decreases the opportunity set.

(c)
makes utility-maximizers worse off.

(d)
decreases the choice set.



14.
“Utility”

(a)
involves the subjective weighing of the satisfaction individuals receive from goods and services. 

(b)
is measurable.

(c)
can be used to compare the likes and dislikes of different individuals.

(d)
All of the above



15.
Lesley can buy two goods, Good X and Good Y. Good X is represented on the horizontal axis. Which of the following will cause the budget constraint to increase its slope?

(a)
An increase in the price of Good X.

(b)
An equal increase in the price of both goods.

(c)
An increase in Lesley’s income.

(d)
An increase in the price of Good Y.



16.
When the price of pretzels rises, the “income effect” helps to explain why

(a)
opportunity cost increases along the demand curve.

(b)
sellers switch production and increase the quantity supplied of pretzels.

(c)
income rises for producers of pretzels.

(d)
the demand curve for pretzels is sloped as it is.

Use the following information for the next two questions. Currently, Zack is using his income to consume two goods, X and Y, in such a way that MUX/MUY < PX/PY.



17.
To maximize his satisfaction, Zack should

(a)
increase consumption of Good X and increase consumption of Good Y.

(b)
increase consumption of Good X and decrease consumption of Good Y.

(c)
decrease consumption of Good X and increase consumption of Good Y. 

(d)
decrease consumption of Good X and decrease consumption of Good Y.



18.
As Zack moves towards equilibrium, 

(a)
he will move along the same indifference curve.

(b)
he will move along the same budget constraint. 

(c)
the marginal utility of Good X will decrease.

(d) the marginal rate of substitution will decrease.

Use the following information for the next two questions. Kaori’s income is $100; the price of apples is $5 per unit; the price of oranges is $10 per unit. Assume a consumer choice diagram with apples on the vertical axis and oranges on the horizontal axis.



19.
If Kaori’s income falls to $75, but the prices of apples and oranges remain unchanged, there will be

(a)
a parallel shift inwards of the indifference curves.

(b)
a parallel shift outwards of the budget line.

(c)
a parallel shift inwards of the budget line.

(d)
a decrease in Kaori’s consumption of both apples and oranges.



20.
If the price of apples increases to $10 per unit,

(a)
the budget line will rotate clockwise around the intersection of the budget line and the vertical axis.

(b)
the budget line will rotate counterclockwise around the intersection of the budget line and the horizontal axis.

(c)
Kaori will be on the same indifference curve, but fewer apples will be consumed.

(d)
Kaori’s consumption of apples will decrease.

II.
APPLICATION QUESTIONS

1.
The following indifference curve diagram shows Jenny’s utility-maximizing goods combinations (K and L) given two different prices of Good B. The vertical axis represents spending on all other goods.
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(a)
What is Jenny’s income?

(b)
What is the price of Good B at point K?

(c)
What is the price of Good B at point L?

(d)
When in equilibrium at Point K, how much will she spend on Good B?

(e)
When in equilibrium at Point L, how much will she spend on Good B?

(f)
If Jenny has a straight, downward-sloping demand curve for Good B, plot the two points on her demand curve that you know, showing price and quantity information. Sketch in the straight-line demand curve through these points.
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(g)
Calculate her price elasticity of demand coefficient for Good B as the price changes from $12 to $24. Use the midpoint formula. (Hint: Refer to Chapter 5 if you are unsure of how to do this.)

(h)
In this price range, classify Jenny’s elasticity of demand for Good B as “elastic,” “inelastic,” or “unit elastic.”

(i)
Use the total revenue test to confirm your answer to part h.

(j)
Jenny’s curve for Good B is given by Qd = 70 – (5/3)P, where P is the price of Good B in dollars. On the diagram you used in part (f) draw in Jenny’s complete demand curve to both axes. Calculate the endpoints.

(k)
Calculate Jenny’s consumer surplus when the price of Good B is $12. (Hint: Refer to Chapter 4 if you are unsure of how to do this.)

(l)
Calculate Jenny’s consumer surplus when the price of Good B is $24. (Hint: Refer to Chapter 4 if you are unsure of how to do this.)

2.
Suppose that we are told that the price of Good X and Good Y are $1 and $6, respectively, and that Marina’s income is $300.

(a)
Draw Marina’s budget constraint (BB), clearly showing the maximum values of X and Y that can be purchased. Plot Y on the vertical axis and X on the horizontal axis.


[image: image32.wmf]350

0

150

10

100

50

300

250

200

20

30

40

50

60


(b)
For Marina to maximize utility, what must be the marginal rate of substitution?

(c)
If the price of Good X were to rise to $3 and the price of good Y were to rise to $10, what would happen to the marginal rate of substitution when Marina is maximizing her utility? What has happened to her opportunity set?

(d)
If Marina’s income had doubled simultaneously with the price changes, what would have happened to her opportunity set, relative to the situation in (c) above?

(e)
Suppose, instead, that the price of Good X had become $4 whereas that of Good Y had remained at $6. Now what is the utility-maximizing marginal rate of substitution?

(f)
Given the new prices and an income of $300, draw Marina’s new budget constraint (B'B') on the diagram in (a) above.

(g)
Make up a rule relating the slope of the budget constraint, the ratio of prices, and the utility-maximizing marginal rate of substitution.

3.
Assume that consumers in Megropolis buy only two goods: bread (a necessity) and cake (a luxury). Lucretia Bourgeois has an income of 1,000 opeks per year. The price of a loaf of bread is 5 opeks, and the price of a cake is 10 opeks.

(a)
Sketch Lucretia’s budget constraint (AA).
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(b)
On the diagram, what is Lucretia’s opportunity set?

(c)
If Lucretia were relatively poor in Megropolis, where on the budget constraint might you expect her choice to lie?

(d)
Suppose that the price of a cake were to fall from 10 opeks to 5 opeks. Sketch Lucretia’s new budget constraint (AB). What happens to the size and position of Lucretia’s opportunity set on the diagram in (a) above?

(e)
Suppose that prior to the price decrease a tax of 20% had been placed on luxury goods. Assume that the tax is paid by the consumer. Sketch the new budget constraint (AC) facing Lucretia.

(f)
Suppose that Lucretia’s income increases from 1,000 opeks to 2,000 opeks. Sketch the new budget constraint (DD).

4.
The following diagram depicts Bill’s budget constraint. Bill has $12 to spend on candy and cigarettes. Each candy bar costs $1 whereas each pack of cigarettes costs $4.
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(a)
How many candy bars could Bill buy? How many packs of cigarettes?

(b)
Is the combination of goods represented by Point A attainable? Why?

(c)
Is Point D attainable? What is the implication of choosing Point D?

(d)
Which is better—the combination at Point B or that at Point C?

(e)
What would happen to the maximum levels of consumption if Bill’s income rose to $20?

(f)
What would happen if cigarettes then increased in price to $10?

5.
Linda spends all of her income on loaves of bread and two-liter bottles of Coke at prices of $2.00 and $1.50, respectively. At the moment, she is buying these two products in amounts such that the marginal utilities from the final units bought are 100 and 80 utils, respectively.

(a)
Is Linda maximizing her utility? Explain your answer.

(b)
If you feel that Linda could increase her total utility, given the conditions, explain how she should adjust her expenditures.
6. Sally derives utility from pizza slices and hot dogs according to the following weekly schedule. A slice of pizza costs $1.00 and a hot dog costs 50¢.

	
	Pizza Slices
	
	
	Hot Dogs

	
	TU
	MU
	
	MU/$
	
	<-units consumed->
	TU
	MU
	
	MU/$

	
	20
	
	
	
	
	1
	12
	
	
	

	
	36
	
	
	
	
	2
	22
	
	
	

	
	50
	
	
	
	
	3
	31
	
	
	

	
	62
	
	
	
	
	4
	39
	
	
	

	
	72
	
	
	
	
	5
	45
	
	
	

	
	80
	
	
	
	
	6
	49
	
	
	

	
	86
	
	
	
	
	7
	52
	
	
	

	
	90
	
	
	
	
	8
	54
	
	
	

	
	91
	
	
	
	
	9
	55
	
	
	

	
	
	
	
	
	
	
	
	
	
	


(a)
Complete the “marginal utility” and “marginal utility per dollar” columns for each good.

(b)
Sally’s income is $8.00. Assuming that no half units may be bought, how many slices of pizza and how many hot dogs should she consume to maximize her utility?

(c)
What would be Sally’s total utility?

(d)
Sally would not maximize her utility by buying 4 slices of pizza and 5 hot dogs. Why not?

(e)
She wouldn’t buy 5 slices of pizza and 7 hot dogs. Why not?

(f)
It would be possible for Sally’s total utility to increase if conditions changed. Give three examples of ways in which conditions could change so that Sally’s utility would be greater than before.

(g)
Derive “MU/$” values for pizza slices when the price/slice is 50¢, $1.00, $1.50, and $2.00. At each price level, work out the utility-maximizing combination of the two goods. Compare the “marginal utility/dollar” results with the formula in the textbook. Observe that the equality present in the utility-maximizing formula is an ideal—in the real world goods are “lumpy.” Use the utility-maximizing numbers derived for pizza slices to complete the demand schedule in the following table. Changing prices, combined with utility-maximizing behavior, give us a demand curve.

	                      Pizza Slices

	Price
	Quantity Demanded/Week

	50¢
	

	$1.00
	

	$1.50
	

	$2.00
	

	
	


(h)
Return to the original situation where the price of pizza slices and hot dogs are $1.00 and 50¢, respectively. Sally’s income rises from $8.00 to $10.50. Calculate the utility-maximizing combination of goods.

(i)
Are pizza slices “normal” goods for Sally?

7.
Soon Woo has the following indifference curve map. Her income is 60 yuan. Cotton costs 5 yuan per unit and rice costs 10 yuan per unit.
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(a)
Calculate the maximum amount of cotton and the maximum amount of rice.

(b)
Soon would prefer to be at which point?

(c)
Suppose she buys 6 units of cotton at Point D. How many units of rice would she buy?

(d)
If Soon were at Point F, is she buying too much cotton or too much rice?

(e)
Suppose the government requires each individual to buy no more than 2 units of rice. Soon will buy            units of cotton and            units of rice. Describe where on the diagram her new combination of purchases will be. What has happened to her utility?

(f)
Given the government requirement, to restore her original level of utility, and be in equilibrium at that level, what would have to happen? (Careful!)

8.
Suppose that two gourmet ice cream stores sell ice cream cones in your town. Tom and Jerry’s cones sell for $2.50 and Johnson Howard’s cones sell for $2.00. Suppose you love ice cream and have decided to budget $100 per month for ice cream cones.

(a)
Sketch your budget constraint and the opportunity set of combinations of Tom and Jerry’s cones and Johnson Howard’s cones available for $50.

(b)
Suppose that Tom and Jerry’s cones and Johnson Howard’s cones are perfect substitutes in your mind—you are indifferent between cones from either store. What point on your budget constraint will you choose?

(c)
Suppose that the total demand for Johnson Howard’s cones is given by the equation Qj = 50 – 2Pj. At Pj = $2.00, calculate consumer surplus. Now suppose that Johnson Howard raises the price to $2.50. Find the new consumer surplus. What happens to the loss in surplus?

9.
First, draw Georgia’s indifference map for the two goods “leisure” and “goods.” Maximum leisure time is 24 hours, the wage rate is $6/hour, and “goods” cost $12/unit. Now draw the budget constraint. What is the endpoint value for “goods”? Identify the equilibrium combination of leisure and “goods” as Point A. Why is this the equilibrium?

Now suppose the wage rate increases to $8/hour. Draw in Georgia’s new budget constraint. Why is the combination at Point A no longer the equilibrium? Identify the new equilibrium as Point B. What has happened to the amount of leisure time consumed? Is your answer affected by the position of your indifference curve? Experiment with the indifference curve “map” to see if you can produce a different result. Based on this example, discuss how the indifference curve diagram—and the income and substitution effects—might be used to explain the slope of the labor-supply curve.

10.
In the 1980s, Congress passed the Economic Recovery Tax Act. This legislation included, among other provisions, a major reduction in individual income tax rates. Proponents of the bill argued that the reduction in taxes would significantly increase the incentive to work, and they predicted that the result would be an increase in the labor supply. In fact, evidence suggests that, for some groups, labor supply actually declined. Using income and substitution effects, explain how this could be possible. (Hint: A decrease in taxes means that after-tax wages increase.) What determines whether or not labor supply will increase when tax rates are lower?
PRACTICE TEST SOLUTIONS

I.
Solutions to Multiple-Choice Questions

1.
(b)
To maximize utility, the marginal utility per dollar of the last unit of each good bought should be equal. Currently Jo is receiving greater marginal utility per dollar from Good A. She should increase consumption of A and reduce consumption of B.

2.
(b)
Good X is worth twice as much as Good Y.

3.
(d)
The budget constraint swivels with a price change. A price increase will make the budget constraint swivel in.

4.
(d)
The doubling in prices will not affect the slope of the budget constraint. By doubling income, too, the budget constraint will not shift.

5.
(b)
The substitution effect indicates that the wage rate increase will cause the opportunity cost of leisure to increase, discouraging leisure time—labor supplied increases—but the income effect indicates that the increase in the wage rate increases income, encouraging workers to consume more normal goods (including leisure).

6.
(d)
A higher wage rate will encourage increased labor supply through the substitution effect and discourage labor supply through the income effect. In this case, the income effect dominates.

7.
(a)
Higher interest rates encourage more current saving and less current consumption.

8.
(a)
Marginal utility decreases with additional consumption. More will be bought because Good A is a better buy now, relative to other products—the substitution effect.

9.
(a)
If Fred is indifferent between the two goods, then the marginal utility per dollar must be equal. Because the price of hamburgers is twice as great as the price of hot dogs, the marginal utility of hamburgers must be twice as great as that of hot dogs.

10.
(a)
Refer to p. 112 for more on the budget constraint.

11.
(c)
Choosing not to work means that one surrenders the wage that could have been earned.

12.
(c)
The utility-maximizing condition is MUc/MUa = Pc/Pa.

13.
(a)
The price decrease will cause the budget constraint to swivel outwards.

14.
(a)
Utility is subjective—comparison between individuals is not possible.

15.
(a)
Lesley will be able to buy less of Good A if its price increases. The endpoint of the budget constraint will move inwards, making the constraint steeper.

16.
(d)
The income effect and the substitution effect both help to explain the slope of the relationship between the price of pretzels and the quantity demanded of pretzels.

17.
(c)
Refer to the following diagram. Zack is currently at Point A. To maximize satisfaction, he needs to be at Point B.
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18.
(b)
The marginal rate of substitution is less at Point A (a flatter indifference curve) than at Point B. It increases as we move to Point B (along the budget line and to a new indifference curve).

19.
(c)
Kaori can buy less of both goods—her opportunity set has been reduced.

20.
(b)
When the price of a good increases, there is a decrease in the maximum quantity that can be bought.

II.
Solutions to Application Questions

1.
(a)
$1,200

(b)
$1,200/50 SYMBOL 61 \f "Symbol" $24

(c)
$1,200/100 SYMBOL 61 \f "Symbol" $12

(d)
Spending on Good B SYMBOL 61 \f "Symbol" price SYMBOL 180 \f "Symbol" quantity SYMBOL 61 \f "Symbol" $24 SYMBOL 180 \f "Symbol" 30 SYMBOL 61 \f "Symbol" $720

(e)
Spending on Good B SYMBOL 61 \f "Symbol" price SYMBOL 180 \f "Symbol" quantity SYMBOL 61 \f "Symbol" $12 SYMBOL 180 \f "Symbol" 50 SYMBOL 61 \f "Symbol" $600

(f)
Refer to the following diagram.
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(g)
[(50 – 30) / (50 + 30) / 2] / [(11–24) / 12+24) / 2] = –0.75.

(h)
An elasticity value with an absolute value of less than 1.00 indicates an inelastic demand.

(i)
As the price increases from $12 to $24, total revenue (spending) increases from $600 to $720. This indicates an inelastic demand.

(j)
Refer to the diagram above. When Q is zero, P is 42. When P is zero, Q is 70.

(k)
Consumer surplus is the area between the demand curve and the price. With a straight line demand curve it is 1/2(Pmax – P)Qd. Jenny’s consumer surplus is 1/2(42 – 12)50, or $750.

(l)
Jenny’s consumer surplus is  1/2(42 – 24)30, or $270.

2.
(a)
Refer to the following diagram.
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(b)
–1/6

(c)
MRS would change to –3/10 and Marina’s opportunity set would shrink.

(d)
Marina’s opportunity set would increase, the endpoints of the budget constraint being 200 (X) and 60 (Y).

(e)
–2/3

(f)
Refer to the preceding diagram.

(g)
The slope of the budget constraint is determined by the ratio of the prices. When maximizing utility, the MRS will also equal this ratio.

3.
(a)
Refer to the following diagram.
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(b)
Lucretia’s opportunity set is the area on and under AA.

(c)
Presumably, Lucretia would mainly consume bread.

(d–f)
Refer to the preceding diagram.

4.
(a)
12; 3

(b)
The combination at Point A is not attainable because Bill doesn’t have enough money, given current prices.

(c)
The combination at Point D is attainable. Choosing D would imply that Bill is not spending all of his income.

(d)
Without knowing Bill’s preferences (smoker or sweet-tooth) we can’t say which combination (B or C) is preferable.

(e)
Bill could buy as many as 5 packs of cigarettes or 20 candy bars.

(f)
Bill would be able to buy no more than 2 packs of cigarettes; he could still buy as many as 20 candy bars. His budget constraint would swivel inwards.

5.
(a)
Linda is not maximizing her total utility because MUbread/Pbread ≠ MUCoke / PCoke.

(b)
Because 100 utils/$2.00 < 80 utils/$1.50, she should allocate more of her income to buying Coke and less to buying bread.

6.
(a)
Refer to the following table.

	
	
	Pizza Slices
	
	Hot Dogs

	
	
	TU
	MU
	MU/$
	<-units consumed->
	TU
	MU
	MU/$

	
	
	20
	20
	20
	1
	12
	12
	24

	
	
	36
	16
	16
	2
	22
	10
	20

	
	
	50
	14
	14
	3
	31
	  9
	18

	
	
	62
	12
	12
	4
	39
	  8
	16

	
	
	72
	10
	10
	5
	45
	  6
	12

	
	
	80
	  8
	  8
	6
	49
	  4
	  8

	
	
	86
	  6
	  6
	7
	52
	  3
	  6

	
	
	90
	  4
	  4
	8
	54
	  2
	  4

	
	
	91
	  1
	  1
	9
	55
	  1
	  2


(b)
5 slices of pizza and 6 hot dogs

(c)
121 utils (72 + 49)

(d)
The “marginal utility per dollar” values are the same, but Sally would not be spending all of her income.

(e)
She doesn’t have enough money.

(f)
Sally’s total utility would increase if her income rose, or if the price of pizza or the price of hot dogs fell.

(g)
Refer to the following table.

	                      Pizza Slices

	Price
	Quantity Demanded/Week

	50¢
	8

	$1.00
	5

	$1.50
	3

	$2.00
	2


(h)
7 slices of pizza and 7 hot dogs

(i)
Pizza slices are normal goods—demand increases as income increases.

7.
(a)
12 units of cotton; 6 units of rice

(b)
D
(c)
3

(d)
Too much rice

(e)
8; 2. This combination will be on the budget constraint between Point E and Point D. Her utility has been reduced.

(f)
Cotton would have to fall in price and rice increase in price in such a way that the budget constraint would tilt to be tangent to the indifference curve.

8.
(a, b)
You would choose 50 of Johnson Howard’s cones because you are indifferent. If the two ice creams are perfect substitutes and we assume that more is better than less, then it’s better to buy the brand that is cheaper.  Refer to Point A the following diagram.
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(c)
At P = $2, the consumer surplus will be $529; at P = $2.50, consumer surplus will be $506.25. Approximately $22.75 is lost. Howard’s Johnson has taken the lost consumer surplus.  
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9.
Refer to the following diagram. Working 24 hours will earn Georgia $144. She would be able to buy 12 goods. Point A is the equilibrium because at that point the “price” ratio is equal to the marginal rate of substitution between goods and leisure.
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As the wage rate increases, the budget constraint swivels around with the goods endpoint being 16, or ($8 SYMBOL 180 \f "Symbol" 24)/$12. Point A is no longer the equilibrium because the “price” ratio is no longer equal to the marginal rate of substitution between goods and leisure.

The amount of leisure time consumed may increase or decrease—it depends on the interplay between the income effect and the substitution effect. Shifting IC2  to the left will decrease the amount of leisure and shifting it to the right will increase leisure time.

10.
The lower tax rate increases the after-tax wage rate. The substitution effect: Leisure is more expensive relative to other goods. Each hour of leisure requires a bigger sacrifice of other goods. Thus, you would expect people to consume less leisure and to work more. The income effect: Because the after-tax wage rate has increased, people have more income—they are better off. Assuming that leisure is a normal good, you would expect people to consume more of it along with the other things that their income can buy, and to work less. The two effects operate against each other.
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