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Section I: Multiple Choice 

Indicate the best answer in the space provided to the right of each question.

1. If both supply and demand decrease at the same time, which of the following 
B

 must also decrease?

(a) the equilibrium price

(b) the equilibrium quantity

(c) the use of substitutes

(d) the use of complements

(e) none of the above

2. The assumption of nonsatiation says that




 
C

(a) to consume more of one good, we must give up consumption of a second good.

(b) more consumption will decrease total utility.

(c) more of anything is always better.

(d) more consumption will not lead to a change in total utility.

(e) consumers reach a point where they cannot consume more of anything.  

3. Jane consumes only xylophones and yams.  If we graph Jane’s indifference
D

curves with xylophones on the horizontal axis and yams on the vertical axis, 

then whenever she has more yams than xylophones, the slope of her indifference

curves are –2.  Whenever she has more xylophones than yams, the slope is –1/2.

Jane would be indifferent between a bundle with 24 xylophones and 36 yams and 

another bundle with 34 xylophones and 

(a) 28 yams.

(b) 32 yams.

(c) 22 yams.

(d) 25 yams.

(e) 26.50 yams.

4. Which of the following statements about demand-elasticity is correct?

E


(a) if demand is price-inelastic, an increase in price will lower total expenditures.

(b) if demand is price-elastic, an increase in price will increase total expenditures .

(c) if demand is price-elastic, an increase in price will leave total expenditures unchanged.

(d) If demand is unit-elastic, a decrease in price will decrease total expenditures.

(e) if demand is price-inelastic, a decrease in price will decrease total expenditures.

5. An individual considers goods X and Y to be perfect complements.  Thus, 
D

(a) the Hicksian demand curve for X is steeper than the Marshallian demand curve.

(b) the Marshallian demand curve for X is steeper than the Hicksian demand curve.

(c) the Marshallian and Hicksian demand curves are coincident.

(d) the Hicksian demand curve is vertical.

(e) None of the above.

Since the Hicksian demand curve indicates only substitution effects and there are no substitution effects for perfect complements, the Hicksian demand curve is vertical in this special case.   

6. In the graph below, the shock is a decrease in the price of yams.


E


(a) Yams are a normal good and substitutes for Xeroxes.

(b) Yams are an inferior good and substitutes for Xeroxes.

(c) Yams are a Giffen good.

(d) Yams are a normal good and complements for Xeroxes.

(e) Yams are an inferior good and complements for Xeroxes.














Label the initial, intermediate, and final points “A”, “B”, and “C”, respectively.

The move from B to C represents the income effect.  Therefore, since YB > YC, yams are inferior – consumption of yams fell when income (purchasing power) rose.  The answer is either (b) or (e).  The question becomes, are yams and Xeroxes substitutes or complements?  Because the demand for Xeroxes increased (XC > XA) when the price of yams decreased, they are complements.  Answer = (e).
7. For a Cobb-Douglas utility function, 
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D

(a) preferences are homothetic.

(b) the share of income spent on good Y is unrelated to the price of good X. 

(c) the income-consumption curve is linear.

(d) (a), (b), & (c) are true

(e) only (a) & (b) are true

We have shown that C-D preferences are homothetic.  We have shown that expenditure shares are constant for C-D preferences.  (a) & (b) are true.

For (c), X* = (I/PX, and if I increases by t%, then so does X*.    In other words, if an IC is tangent to the budget line at (x1, y1), then the IC which passes through (tx1, ty1) will be tangent to the “tI” budget line.  That is the definition of an income-consumption curve.
8. If, at a given consumption bundle on the budget line, the marginal utility

C

of yams is twice the marginal utility of xylophones, and the price of yams is

one-third the price of xylophones, the utility-maximizing consumer should 

(a) make no change in her consumption bundle.

(b) consume more xylophones and fewer yams.

(c) consume more yams and fewer xylophones.

(d) consume more yams and the same number of xylophones.

(e) None of the above.

We are told that MUY = 2MUX and PY = 1/3PX.  We know that at the optimal consumption bundle, 
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must hold.  Substituting, we find 
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, which implies that the MRS is less than the slope of the budget line (in absolute value), or equivalently, the MU per dollar spent on Y is greater than the MU per dollar spent on X.  Therefore, the optimal consumption bundle will contain fewer xylophones and more yams than the current bundle.  

9. If, when income doubles, the prices of two goods, X and Y, increase by 50% 
C

and 100% respectively, the consumer’s budget line will

(a) remain the same.

(b) shift out from the origin, with its slope unchanged.

(c) become flatter.

(d) become steeper.

(e) None of the above.



y-intercept 


x-intercept

slope 
Old:

I/PY



I/PX


-PX /PY


New:  

2I/2PY
= I/PY same!

2I/1.5PX greater!
-3PX/4PY  flatter!

The budget set becomes larger since income rises faster than the prices, 2I/1.5PY > I/PY.

10. The compensated demand function is where




B

(a) relative prices are held constant.

(b) the consumer’s income is adjusted for price changes in order to keep utility constant.

(c) the substitution effect is offset by the income effect.

(d) relative price is adjusted for changes in a consumer’s income in order to keep 
purchasing power constant.  

(e) the consumer’s indifference curves are adjusted for changes in prices in order to 
keep consumer income constant.  

11. When an earmarked grant of $H is given to consumers who have an

A

initial interior optimum,    





(a) private spending on the subsidized good decreases.

(b) every consumer is strictly worse off than if they had received an equal cash grant.

(c) they will purchase an additional $H of the subsidized good.

(d) consumption of all other goods will decrease.

(e) None of the above.

12. Along a Marshallian demand curve for a given good,  



A

(a) the consumer’s utility is increasing as quantity of the good increases.

(b) the height of the demand at each quantity level equals the marginal cost  benefit of the good.

(c) the prices of other goods are not constant.

(d) the quantities purchased of other goods are not constant.  

(e) the consumer’s utility does not change as quantity of the good increases.

13. Which statement below is true? 






C

(a) Some inferior goods are (normal s/b superior ) goods.

(b) Some Giffen goods are inferior goods, but all inferior goods are Giffen goods.

(c) All Giffen goods are inferior goods, but all inferior goods are not Giffen goods.


Poor English here, my bad, this is false as written because, while the first clause is true, the second is not.  “All inferior goods are [not Giffen] goods” is false since some inferior goods are of course non-Giffen.   … rewrite to say

All Giffen goods are inferior goods, but some inferior goods are not Giffen goods.

(d) Some (normal s/b superior ) goods are inferior goods.

(e) None of the above.

14. A completely vertical demand curve would represent which type of elasticity 
B

of demand?






(a) perfectly elastic 





(b) perfectly inelastic




(c) unit-elastic

(d) highly-elastic

(e) need more information.

15. In using experimentation to estimate the cross-price elasticity of demand
D

for a double cheeseburger with respect to the price of Biggie® fries, Wendy’s

faces the problem of:

(a) generalizability of the estimate

(b) holding the customers’ income constant

(c) holding McDonald’s and Burger King’s prices constant

(d) all of the above

(e) none of the above

Section II: Problems 
Do these 2 questions (No choice ().
1. Consider the following utility function: 
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(a) Are the preferences represented by this utility function homothetic?  Why or why not? 

Homothetic utility functions have a marginal rate of substitution which depends only on the ratio of the quantities of the two goods, not the absolute total amounts.  This is useful since indifference curves of higher utility are simply copies of those at lower utility levels, thus results obtained by focusing one (or a few) indifference curve will likely not differ greatly if a different indifference curve (or range of curves) was studied.  Homothetic preferences have drawbacks however.  The income-consumption curves are all straight lines through the origin.  That is, when income is increased (or decreased) by s%, the optimal consumption bundle increases (or decreases) by s%.

What is the MRS?  
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  which is not a function of the ratio of X to Y (  
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 is not homothetic.

(b) Using the Lagrangian method of optimization, derive the uncompensated (Marshallian) demand functions for X and Y.  Let 
[image: image7.wmf]I

represent the individual’s income, 
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 the price of good X, and 
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the price of good Y.  Explain intuitively what the first order conditions mean.  

The first order conditions (F.O.C.) are necessary conditions for maximizing utility.  They are not sufficient to ensure utility maximization.  Satisfaction of the F.O.C.’s identifies a potential optimal consumption bundle.  Intuitively, if one of the partial derivatives were not equal to zero (more or less than zero), then utility could still be increased by increasing (or decreasing) the amount of X and Y.  


[image: image10.wmf][

]

Y

P

X

P

I

Y

XY

L

Y

X

-

-

+

+

=

l


(
[image: image11.wmf]0

0

=

-

®

=

¶

¶

X

P

Y

X

L

l


(
[image: image12.wmf]0

1

0

=

-

+

®

=

¶

¶

Y

P

X

Y

L

l


(
[image: image13.wmf][

]

0

0

=

-

+

®

=

¶

¶

I

Y

P

X

P

L

Y

X

l


Combining ( & ( yields, 
[image: image14.wmf])
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Substituting into ( and solving for 
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(c) Show that increases in the price of good Y will not affect the quantity of good X that the consumer buys, but that increases in the price of good X will affect the quantity of good Y that the consumer buys.  

(d) If the consumer’s 
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= $11, 
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= $1, and
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= $1, what is the utility-maximizing

consumption bundle and the optimal level of utility?   Graph the budget line, optimal consumption bundle, and at least three (3) points on the optimal indifference curve.  Be sure to label your axes.  

(e) What is the value of
[image: image21.wmf]l

 at the optimum (be sure to state the units)?   

      What is the economic interpretation of
[image: image22.wmf]l

? 

      Show that this holds (approximately) by increasing income by $1 and calculating the new optimal level of utility.  

(f) Write down and explain intuitively what the second order conditions for a maximum are.  Why do we care about second order conditions?

2. Suppose skis and binding are perfect, two-for-one complements and Jack spends all of his equipment budget of $1,200/year on these two goods.  That is, assume that Jack wears out two pairs of skis for every pair of bindings he wears out.  Skis and bindings each cost $200 per pair.   

(a) On the graph below, draw Jack’s budget line and at least two of his indifference curves.  

Label the lines appropriately and identify the values of the intercepts.  


AB is the budget line, with y-intercept of 6 ($1200/$200 per pair of skis) and x-intercept of 6 ($1200/$200 per pair of bindings).  The indifference curves are those of perfect complements, “L-shaped” lines which are combined as 2 pairs of skis for each pair of bindings.  

(b) What is Jack’s optimal consumption choice?  That is, how many pair of skis and how many pairs of bindings would maximize his utility?
Jack consumes 4 pairs of skis and 2 binding pairs (point X).  How do we find this?  First note that Jack wants to reach the highest indifference curve within his budget set.  Since his IC’s are those of perfect complements, we can see that his utility increases as we move along the ray with a slope of +2 starting from the origin (the dashed red line).  This line is described by the equation: S = 2B.  Substituting into the equation for the budget line (which is S = -B + 6), we get 2B = -B + 6, B* = 2 pairs of bindings.  Thus, S* = 4 pairs of skis (point X).  

(c) What will be the income and substitution effects of an increase in the price of bindings to $400 per pair?   Identify our usual points “a” (original bundle), “b” (intermediate bundle), and “c” (new optimal bundle) by their Cartesian coordinates (i.e., B = 1 pair of bindings, S = 2 pairs of skis).

 When the price of bindings rises from $200/pair to $400/pair, the budget line rotates inward along the x-axis to the new budget constraint is AC.  The equation of this budget line is S = -2B + 6.  Combining with the maximum utility ray S = 2B, we find that the new optimal consumption bundle is 3 pairs of skis and 1.5 pairs of bindings (which we can think of as 3 pairs of bindings every TWO years).  Thus, point z = (B,S) = (1.5, 3)


The Substitution Effect is identified by facing the new prices and keeping “income” or utility constant.  We move the new, final budget line (AC) parallel until it is tangent to the original IC (which has utility level U1).  This is the dotted budget line and the tangency occurs at point X.  Therefore, the SE = 0.  X and Y are the same point.  


The Income Effect is then the move from Y to Z, Jack’s new optimal consumption point.  Thus, if the price of ski bindings goes up relative to the price of skis, people will not alter their proportion of skis and bindings they purchase (because they’re perfect complements).  But because the price increase lowers their real purchasing power (that is, because it limits the quantities of both goods that they can buy), they will respond by buying fewer units of ski equipment (skis & bindings).  The IE will thus cause them to lower their consumption of both skis and bindings by the same proportion.

(d) Plot Jack’s demand curve for bindings as a function of the price of bindings on the diagram below, assuming the price of skis is still $200 per pair and he still has $1,200 to spend.  He can consume fractional units of the goods.    Be sure to label the axes appropriately.  

S = 2B & S = -2B+6 

S = 2B  & S = -(Pb/Ps)B + 6  which is S = -(PbB)/200 + 6 

So 2B = -(PbB)/200 + 6  so B = 1200/(Pb+400)

Section III: Problems
Do 2 of the following problems (Choice ().

If you start more than one, be sure to indicate (by circling the question #) which you want graded.

3. Consider an individual whose preferences are represented by a Cobb-Douglas utility function, 
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represent the individual’s income, 
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 the price of good X, and 
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the price of good Y.  Let the parameters ( and ( satisfy ( + ( = 1.  

(a) What are the Marshallian (uncompensated) demand functions for good X and good Y?

As we derived in class, 
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  and 
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(b) Show that the own-price elasticity of demand for this utility function is constant.
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 rewriting in our current notation (as well as using derivatives rather than discrete notation),
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Thus, (own-price) elasticity of demand for Cobb-Douglas utility is constant and unit-elastic.
(c) Let
[image: image31.wmf]E

 represent the individual’s expenditure, 
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 the price of good X, 
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the price of good Y, and 
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a fixed utility level. Using the Lagrangian method of optimization, derive the compensated (Hicksian) demand functions for X and Y for the problem 



minimize 
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(d) Let initial income be I = $40, PX = $1, and PY = $2.  Decompose, graphically and numerically, into the substitution and income effects the change in demand due to an increase in the price of X to $8.  Be sure to explain the movements between your initial consumption bundle (call it point a), the intermediate/hypothetical (call it point b), and the final consumption bundle (call it point c).

Fill in the following table.

	
	PX
	PY
	X*
	Y*
	Utility

	Initial optimal point “a”
	$1
	$2
	
	
	

	Intermediate point “b”
	
	
	
	
	

	Final optimal point “c”
	$8
	$2
	
	
	


(e) What is the price compensating variation in income would be necessary to restore the individual to the original level of utility?  Identify it on your graph.  

4. Jill’s demand for caramels is q = 9 – 0.5p.  

(a) What is her consumer surplus when the price of a caramel is $10?  What is her gain in consumer welfare if the price falls to $8?  

(b) Is this using Hicksian or Marshallian demand?  Explain the difference between Marshallian and Hicksian demand curves and why one of them is used in practice to measure changes consumer welfare.  

5. (a) On the diagram below, draw a diagram of an individual’s optimal consumption decision between xylophones and yams.  Now assume the price of a yam decreases. Graphically show the income and substitution effects such that yams are a superior good.  Be sure to explain the movements between your initial consumption bundle (call it point a), the intermediate/hypothetical (call it point b), and the final consumption bundle (call it point c).


Movement from a to b
SE: 
(Py ( yams are relatively more expensive now ( substitute toward xylophones ( fewer yams (Yb is below Ya) & more xylophones (Xb is to the right of Xa)

Movement from b to c
IE:
(Px  ( you have less “income”, less purchasing power ( consume more of inferior goods  ( more yams (Yc is above Yb) & fewer xylophones (Xc is to the left of Xb).

Point c has to be drawn so that it is between b and a (on the y-axis because we changed the price of yams!).  If it were below point b (Yc below Yb), yams would be superior and if it were above point a (Yc above Ya; notice that there’s not much room to do this on the new budget line I’ve drawn, so you may want to keep the new budget line fairly close to the old one to make it easier to draw Giffen goods, if necessary), yams would be a Giffen good, for which the IE > SE (yielding an upward sloping demand curve for yams).
(b) Plot the compensated and uncompensated demand curves for yams, identifying points “a,” “b” and “c” in your graph.  Be sure to label your axes and curves appropriately.  

(c) Tim gets constant marginal utility of 4 utils from eating any amount of apples and a constant marginal utility of 5 utils from eating any amount of bananas.  He has $10 to spend on apples and bananas.  The price of bananas is $1.  Assume he can consume fractional amounts.  Write down the formula for his indifference curves, plot at least two of them in a graph, and plot the demand curve for apples.  

6. Suppose a government wanted to provide universal health care, at some minimum level, for its citizens.  It proposes doing so by offering an earmarked grant of $H for health care.  This $H must be spent on health care, and not other goods.  Assume that people cannot resell their health care voucher.

(a) Show how such an earmarked grant can result in lower utility for some consumers compared to an unrestricted cash grant of the same $H.

Draw the original budget line and optimal indifference curve as well as the budget line and optimal indifference curves under both government provision of an earmarked grant and an unrestricted cash grant from the government.  


(b) Explain how both types of grants exhibit a “crowding-out” of the private amount spent on health care (the subsidized good).   Indicate the crowding out on your diagram above.

(c) Using graphical analysis, show that a consumer will be worse-off with an excise subsidy for a given good compared to an equal-cost cash grant.  
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