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Economics 130 Midterms and Finals

Professor Yelowitz

Midterms
1.  Winter 1995 & Solution
2.  Spring 1995 & Solution
3.  Fall 1995 & Solution
4.  Winter 1996 & Solution
5.  Spring 1996 & Solution
6.  Fall 1997 & Solution
7.  Winter 1998 & Solution
8.  Spring 1999, Lecture 1 & Solution (solution key shows performance of students)
9.  Spring 1999, Lecture 2 & Solution (solution key shows performance of students)
10.  Fall 1999, Lecture 1 & Solution
11.  Fall 1999, Lecture 2 & Solution

Finals
12.  Winter 1995 & Solution
13.  Spring 1995 & Solution
14.  Fall 1995 & Solution
15.  Winter 1996 & Solution
16.  Spring 1996 & Solution
17.  Fall 1997 & Solution (solution key tabulates common mistakes)
18.  Winter 1998 & Solution (solution key tabulates common mistakes)
19.  Spring 1999, Lecture 1 & Solution (solution key shows performance of students)
20.  Spring 1999, Lecture 2, & Solution (solution key shows performance of students)
21.  Fall 1999, Lecture 1 & Solution
22.  Fall 1999, Lecture 2 & Solution
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Midterm, Winter 1995
1.  (50 points)  Sidney bakes blueberry pies which she sells in a perfectly competitive market facing an

inverse demand curve:  .  Her total costs of producing pies is given by: .  Sidney'sP Q= −28 TC Q= 3 2

next door neighbor, Michael, likes the smell of the pies.  His marginal external benefit is given by:
.MEB Q= −12

1a.  Calculate the number of pies that Sidney will produce on her own, and the efficient number from
society's point of view.  Calculate the deadweight loss from the private market providing pies.
1b.  If the government were to provide a subsidy to Sidney for baking her pies, what per-unit subsidy
would achieve the optimal quantity?  How much would this cost the government?
1c.  If Sidney were a monopolist, would she privately produce a quantity of blueberry pies that was closer
to the socially efficient level than if she were in a perfectly competitive industry?
1d.  True/False/Uncertain and explain why.  Include a brief definition of the underlined phrase.  The Coase
Theorem explains why government intervention is required to attain efficiency whenever an externality is
present.

2.  (50 points)  Jane lives in a state that offers assistance through the AFDC program.  The maximum
benefit from this program is $500 per month.  Earnings in the amount of $100 per month is allowed
through a standard deduction, before AFDC cash benefits begin to be reduced at a tax rate of 50 percent. 
Jane also receives Medicaid through the AFDC, which she values at $200 per month.  Assume throughout
the problem that Medicaid eligibility is lost when AFDC eligibility is lost.  Jane is endowed with 300
hours of leisure per month.  The price of consumption goods is $1.  Jane faces a wage rate of $10.
2a.  Draw the budget constraint facing Jane, clearly labeling the axes, intercepts and any kink points.  Is
there any region of hours which Jane will definitely not work?  If so, what region?  At what level of
earnings is Medicaid eligibility lost?

Suppose the government charges Jane for Medicaid: the charge is equal to 10 percent of any earnings
above the first $100 that Jane receives while on AFDC.  As in part a., Medicaid eligibility is still
contingent on AFDC eligibility.

2b.  Draw the new budget constraint facing Jane, clearly labeling the axes, intercepts and any kink points. 
Is there any region of hours which Jane will definitely not work?  If so, what region?  Compared to part a.,
clearly illustrate what predictions can be made about labor force participation, hours of work, and AFDC
participation.

Return to the original case where the government does not charge for Medicaid.  Suppose the law requires
all employers are required to provide health insurance equivalent to Medicaid to workers who work more
than 200 hours per month.

2c.  Draw the new budget constraint facing Jane, clearly labeling the axes, intercepts and any kink points. 
Compared to part a., clearly illustrate what predictions can be made about labor force participation, hours
of work, and AFDC participation.

Return to the original case where employers do not provide health insurance to their employees.  Suppose
the government eliminates half of the services that Medicaid provides (all the services are valued equally).

2d.  Compared to the case with full Medicaid services, will Medicaid spending fall by more, less, or
exactly one-half?  Why?
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Return to the original case.  The government now modifies the deduction (that was previously $100 per
family) so that a welfare recipient can deduct $100 per child.

2e.  What earnings level will AFDC eligibility be lost at for Jane, who has one child?  What earnings level
will AFDC eligibility be lost at for Amanda, who has two children?

2f.  Evaluate the entire following statement: Lowering the implicit tax rate (J) on earnings would
encourage AFDC recipients to work and reduce the number of welfare recipients.
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Midterm, Winter 1995, Solution
1a. Privately optimal quantity: By setting , we get the optimal private quantity. P MC= P Q= −28

and , .  MC Q= 6 6 28 4Q Q QPRIVATE= − ⇒ =

Socially optimal quantity:  Since there is a positive externality, the marginal social benefit curve is given

by:  and , then( ) ( )MSB MB MEB Q Q≡ + = − + −28 12 MSC MC MEC Q= + = +6 0

.MSB MSC Q Q QSOCIAL= ⇒ − = ⇒ =40 2 6 5

The DWL is the area between the MSB and MSC curves between the QPRIVATE and QSOCIAL.  Graphically:

< PICTURE OMITTED >

Therefore the DWL is

( )( ) ( )( )DWL Q Q MSB MSCSOCIAL PRIVATE QPRIVATE
= − − = − − =

1

2

1

2
5 4 32 24 4

1b.  The per-unit subsidy lowers the MC for Sidney to produce a pie.  The subsidy induces Sidney to
produce the optimal quantity through her private actions: , or .  SinceMB MC s= − 28 6− = −Q Q s

the socially optimal quantity is 5 units, therefore:  or  per pie.  This costs the( )28 5 6 5− = − s s = $7
government a total of 7*5=$35.
1c.  False.  First, that a monopolist produces less than a perfect competitor.  Second, that with a positive
externality, even a perfect competitor under provides the good.  Therefore, a monopolist is even farther
away from the socially optimal level.
1d.  Definition of Coase theorem: if transaction costs are small; if parties can bribe each other; then parties
will arrive at efficient solution as long as the property rights are assigned to a party.  False: Coase theorem
shows why government intervention is not necessary (except for assigning the property rights in the first
place).



5

2a.  The budget constraint for Jane looks like:

<SEE NEXT PAGE>

The level where Medicaid and AFDC eligibility is lost is at $1100.  This corresponds to

.  Earnings of $1100 corresponds to 110 hours of work (at which consumption of
G

Dτ + = +
500

05
100

.
other goods is 1300, and leisure is 190 hours).  Since Medicaid is valued at $200, by earning the extra $1
that moves Jane from $1100 to $1101, her bundle of other goods falls from 1300 to 1101.  Jane would not
work between 110 hours and 130 hours, corresponding to 170 to 190 hours of leisure.
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2b.  The new budget constraint looks like:

<SEE NEXT PAGE>

The region of hours of work that Jane will definitely not work now shrinks to between 110 and 120 hours
of work.  While AFDC and Medicaid eligibility are lost at $1100 in earnings, this now corresponds to the
{L,C} bundle {190, 1200} (since the premium on Medicaid at $1100 of earnings is (1100-100)*0.10).
Compared to part a:
- AFDC participation falls.  The {L,C} bundles we have taken away were all were Jane participated in
AFDC.
- The effect on hours of work is ambiguous.  For those initially working between 10 and 110 hours per
week, the after-tax wage falls from $5 per hour to $4 per hour, by the imposition of the Medicaid
premium.  This has income and substitution effects: since the price of leisure is cheaper than before, the
substitution effect would lead towards consuming more leisure.  Since Jane feels poorer from her wage
being lowered, her real income falls, and she will cut back on the amount of leisure she consumes
(assuming that it is a normal good).
- Labor force participation either stays constant or falls.  It could fall if the indifference curves are not
convex.
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2c.  The budget set now looks like

<SEE NEXT PAGE>

- AFDC participation falls: all the new {L,C} bundles occur where the woman is working and off of
AFDC.
- Hours of work: again, ambiguous.  For those initially working less than 200 hours, hours will either not
change or will increase.  For those working more than 200 hours initially, the health insurance is simply an
income effect, so hours should presumably decrease.
- LFP: Either increases or no change.  All the new bundles occur where Jane is participating in the labor
force.
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2d.  Cutting Medicaid services had two effects.  First, for those that remain on welfare, medicaid
expenditure falls from $200 to $100.  Second, some people leave welfare, so Medicaid expenditure falls
from $200 to $0.  In total, Medicaid expenditure falls by more than one-half.  The budget constraint
illustrates this:

<SEE NEXT PAGE>
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2e.  Since Jane has one child, the limit for her is:  .  For Amanda who
G

DCHILDτ + = + =
500

05
100 1100

.

has two children, the limit is: .
G

DCHILDτ + = + =2
500

05
200 1200

.
2f.  The statement is false.  Lowering the tax rate MAY encourage work, but it MAY not: it depends on
the income and substitution effects.  The second part of the statement is false: lowering the tax rate
increases the income eligibility limit for AFDC and should INCREASE (not decrease) AFDC
participation.

<SEE NEXT PAGE>
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Midterm, Spring 1995
1.  (40 points)  Assume that police protection is a public good.  Allison's demand for police protection is
given by: .  Billy's demand curve is given by:  .  The total cost of policeQ PA = −100 Q PB = −50

protection is given by: .TC Q= +5
1

16
2

1a.  What is the socially efficient level of police protection?
1b.  Assume that Billy provides no police protection.  How much police protection will Allison provide? 
Calculate the deadweight loss from Allison privately providing police protection.  What is Billy's net
benefit?
1c.  Evaluate the entire following statement.  Precisely define the underlined term.  "The fact that public
libraries are public goods implies that the services they provide will be oversupplied."

2.  (40 points)  Sidney's preferences are given by: .  Assume throughout the problemU L C L C( , ) =
3

2

1

2

that Sidney's wage rate is $10 per hour, the price of consumption goods is $1, and Sidney has a time
endowment of 200 hours.
2a.  How many hours will Sidney work?

Suppose the government introduces a welfare system with the following features: a recipient receives a
grant of $500 per month, and this grant is reduced by $1 for each $1 earned in the labor market.

2b.  Illustrate Sidney's budget constraint after this welfare system is introduced, clearly labeling the
intercepts and any kink points.  How many hours will Sidney work after the welfare system is introduced?
2c.  Evaluate the following statement: "Holding the AFDC grant constant, then lowering the tax rate on
earnings will increase hours of work and reduce welfare participation."
2d.  True/False/Uncertain, and explain why.  "Suppose that a unit of food costs $5.  Then providing a
person with 20 units of food can make her no better off (and possibly worse off), than providing her with
a cash grant of $50."

3.  (20 points)
3a.  Explain why adverse selection and moral hazard are present in providing Unemployment Insurance. 
Why could these lead to the private market failing to provide Unemployment Insurance?
3b.  Will government intervention in this market eliminate adverse selection and moral hazard?
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Midterm, Spring, 1995, Solution
1a.  The aggregate demand curve is:  if  and  if .  TheP Q= −150 2 Q ≤ 50 P Q= −100 Q > 50

marginal cost is .  The marginal cost curve intersects the aggregate demand curve at Q=88.9MC Q=
1

8
(this is the second segment on the demand curve).
Graphically:
< PICTURE OMITTED >
1b.  Allison will set .  She provides the socially efficient amount, so deadweightP MC QA = ⇒ ≈ 88 9.

loss equals zero.  Billy's net benefit is equal to .( )( )( )1
2 50 50 1250=

1c.  Public goods definition: non-rival and non-excludable in consumption.  Public goods are never
oversupplied.  Public libraries are not public goods: exclusion is possible, and the services that libraries
provide (i.e. lending out books) are certainly rival in consumption.  For example, if I check out a copy of
Tom Sawyer, it precludes you from checking out the same copy.

2a.  Sidney's demand curve for leisure is represented by: .  She therefore worksL
wT

w
* = 



 =

1

4
150

. L* is simply a demand curve from a Cobb-Douglas utility function, where wT representsT L− =* 50
potential income.  In addition, Sidney consumes C=500.
2b.  Sidney's budget constraint is illustrated as:

<SEE NEXT PAGE>

Given this budget constraint, Sidney withdraws from the labor force.  She consumers L=200, C=500,
which clearly dominates the bundle in part a.
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2c.  Lowering the tax rate has both income and substitution effects, which makes any prediction on hours
of work ambiguous.  Alternatively, you could draw a budget set which showed this.  And AFDC
participation increases -- by lowering the tax rate, the income eligibility limit increases.

<SEE NEXT PAGE>
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2d.  Providing her with 20 units of food could quite possibly make her better off than providing her with
$50 in cash.  Consider the following cases:
< PICTURE OMITTED >
On the other hand providing her with 20 units of food can make her no better off (and possibly worse off)
than providing her with a cash grant of $100.  But that is not what the statement said.

3a.  Adverse selection is present in UI because those who have a high likelihood of being laid off will have
the highest demand for the insurance.  Moral hazard is present because the presence of insurance could
affect a worker's behavior -- it is likely that he will not search as intensively for a job if he has UI benefits. 
These market failures could make it unprofitable for a firm to provide insurance (since a firm needs to
make positive profits).
3b.  Government intervention can get rid of adverse selection because participation in UI is made
compulsory.  Moral hazard problem -- the same incentive effects still exist for workers who are laid off.
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Midterm, Fall 1995
1.  (40 points)  A construction company is remodeling the business school.  The company is in a perfectly
competitive market and faces the following demand and total cost curves for its services.  ,P Q= −300

and , where Q is quantity of remodeling in hours, P is price, and TC is the total cost. TC Q Q= +20
1

2
2

The construction company is very noisy, however.  This noise distracts the academics from doing their

research.  The total external cost is given by: .TEC Q Q= +40 2

1a.  How many hours of remodeling would the construction firm privately choose to produce?  How many
hours are socially desirable?
1b.  Calculate the per-unit Pigouvian tax that would achieve the socially optimal level of remodeling.
1c.  Calculate the deadweight loss from the construction firm choosing its privately optimal level.
1d.  Evaluate the following statement: "The academic's most preferred level of remodeling is the socially
optimal amount calculated in part a."
1e.  Evaluate the following statement: "In the case of positive externalities, the output of a monopolist
produces greater deadweight loss than the output of perfect competition."

2.  (30 points)  Assume that fireworks are a public good.  Allison and Billy have the following individual
demand curves for fireworks.  , and , where QA and QB represent theP QA A= −200 P QB B= −100
amount of fireworks consumed by Allison and Billy, respectively.  The marginal cost of producing

another unit of fireworks is given by: .MC Q= +25
1

2
2a.  Calculate the socially optimal quantity of fireworks.
2b.  If Billy did not contribute at all for the fireworks, and Allison provided her privately optimal quantity,
what would be the deadweight loss to society?
2c.  Why will the fundamental welfare theorem be violated in the case of public goods?  Why might
government intervention lead to a more efficient outcome?
2d.  Evaluate the following statement: "Public housing projects are considered public goods, and will
likely be underprovided by the private market."

3.  (30 points)  Amanda has a time endowment of 100 hours per month that she can allocate to leisure or
work.  When she works, she receives a wage of $5 per hour.  She has preferences over leisure and

consumption goods that are represented by the following utility function: .  The{ }U L C L C( , ) min ,= 2
price of consumption goods is $2.50 per unit.
3a.  To maximize her utility, how many hours will Amanda work?

Suppose that the government introduced a welfare system with the following features:
- the basic grant is $80
- for any earnings above $20, this grant is reduced dollar-for-dollar with earnings.
3b.  Draw Amanda's new budget constraint, carefully labeling the axes, intercepts, and all kink points.
3c.  Under this new budget constraint in part b., how many hours will Amanda now work?

Return to the original set-up in part a.  Suppose that the government now provides health insurance, valued
at $100, to anyone who works at least 40 hours per month.
3d.  Under these circumstances, clearly draw the new budget constraint.  If you were not given Amanda's
utility function, is it still possible to predict whether her hours of work and labor force participation would
increase or decrease compared to part a.?  If so, make the predictions for these two outcomes.
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3e.  Evaluate the following statement: "If welfare benefits are reduced by 50 percent, we would expect
welfare costs to fall by 50 percent."
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Midterm, Fall 1995, Solution
1a. Privately optimal: , and socially optimal:P MC Q Q QPRIVATE= ⇒ − = + ⇒ =300 20 140

.( ) ( )P MSC Q Q Q QSOCIAL= ⇒ − = + + + ⇒ =300 20 40 2 60
<SEE NEXT PAGE>
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*** Midterm, Fall 1995, Question 1a, Externalities, Figure 13, Private Q ***
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*** Midterm, Fall 1995, Question 1a, Externalities, Figure 13, Social Q ***
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1b. Optimal tax: τ τ= ⇒ ==MEC QSOCIAL 60 160

<SEE NEXT PAGE>
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*** Midterm, Fall 1995, Question 1b, Externalities, Figure 13, Tax ***
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1c. DWL = − = =1
2 140 60 320 80 160 12800( )( ) *

<SEE NEXT PAGE>
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*** Midterm, Fall 1995, Question 1c, Externalities, Figure 13, DWL ***
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1d.  False.  Even at .  The academic would prefer Q=0.MEC QSOCIAL = >60 0

1e.  True.  In case of positive externalities, perfect competition produces too little.  Monopolist produces
even less than perfect competition.

2a. The aggregate demand curve is:  if ,  if .  Thus, theP Q= −300 2 Q ≤ 100 P Q= −200 Q > 100

MC intersects the demand curve along the second segment, and , or .200 25
1

2
− = +Q Q Q ≈ 116 67.

2b.  Allison would provide , and there would be no deadweight loss.Q ≈ 116 67.
2c.  Imperfect information and the free rider problem lead to the theorem being violated.  We may not be
able to tell what any individual's willingness to pay is, and therefore it would be difficult to raise the
revenue.  The government can coerce people into contributing.
2d.  Public housing projects are both rival and excludable -- a private good.  The private market will
therefore not underprovide this good.

3a.  Substituting  into budget constraint of , gives .2L C= 5 2 5 500L C+ =. L H T L= = − =50 50,
3b.  The budget constraint looks like this:

<SEE NEXT PAGE>



 

           T    Leisure axis 
 
 
 
 
 

Consn 
Goods 

wT

PC

 

0 

{ }100 32, ,=








T
G

PC

{ }96 40, ,= −
+








T
D

w

G D

PC

{ }0 200 0, ,=








wT

PC

{ }80 40, ,= −
+ +








T
G D

w

G D

PC

Midterm, Fall 1995, Question 3b 

{ } { }100 0 0, ,= T



32

3c.  From her L-shaped preferences, it is obvious that she does not change her behavior.  You can either
show this graphically, or you can argue that the point where L=100 (i.e. Amanda does not work at all) and
C=40 is at least weakly preferred to any point on the budget constraint introduced this welfare system. 

The utility from  is , and this is clearly less than theL C= =100 40, { }U L C( , ) min ,= =200 40 40

utility in part a. of .{ }U L C( , ) min ,= =100 100 100

3d.  The new budget constraint looks like:

<SEE NEXT PAGE>

We can say with certainty that her labor force participation would increase or remain unchanged.  The
reason is that all the new {L,C} bundles are where Amanda is working.  We cannot, however, say whether
hours of work increases or decreases.  If she was initially working less than 40 hours per month, her hours
must increase (or remain unchanged).  If she was initially working more than 40 hours, however, then
providing the health insurance is an income effect and will reduce the number of hours worked.
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3e.  Welfare costs will fall by more than 50 percent because some current welfare recipients will leave,
and others will increase their hours of work (thus lowering their grant).

<SEE NEXT PAGE>
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Midterm, Winter 1996
1.  (15 points)  Are there economic arguments for why government intervention may be justified in the
following situations?  If there are, clearly explain.  Keep your answers short.
1a.  Providing worker's compensation insurance for injured workers.
1b.  Subsidizing college tuition for U.C.L.A. students.
1c.  Subsidizing immunizations against the flu.
1d.  Providing defense protection.
1e.  Imposing rent control on apartments.

2.  (35 points)  As a by-product of its production, a perfectly-competitive steel firm dumps pollution into a
river that harms a fisherman downstream.  Suppose that you knew the following information.  The inverse

demand curve facing the firm is: , where Q is the quantity of steel produced, and P is theP Q= −27
1

2

price of steel.  In addition, the steel firm's marginal cost of production is: .  Finally, theMC Q=
1

2
marginal social cost of steel production is given by: .MSC Q= +3 2
2a.  Calculate the socially optimal level of steel production, QSOCIAL.
2b.  Calculate the per-unit pigouvian tax that would achieve QSOCIAL.
2c.  Calculate the deadweight loss if the steel firm ignored that fact that it produces an externality.
2d.  Evaluate the following statement: "A monopolist's output results in a smaller deadweight loss than a
perfect competitor's output when negative externalites are present."
2e.  Is the Coase Theorem likely to hold in this particular example?
2f.  In this example, what is the largest bribe that the fishery is willing to give to the steel firm to move
from QPRIVATE to QSOCIAL?  What is the smallest bribe that the steel firm would accept?

3.  (35 points)  Marge has the following preferences over leisure and consumption goods:

, where L represent leisure and C represents consumption.  She has a timeU L C L C( , ) = +
1

2

3

2 8
endowment of 400 hours per month.  If she works, she receives a wage of $3 per hour.  The price of
consumption goods is $1 per unit.
3a.  How many hours will Marge work?

In addition to the previous information, now suppose that a welfare system is implemented with the
following features:
-  It offers a basic grant of $100 per month if Marge has zero earnings.
-  It has a standard deduction of $300.
-  For non-deductible earnings, it reduces the basic grant at a tax rate of τ = 50%
3b.  Carefully draw Marge's new budget constraint, labeling all intercepts and kink points.
3c.  How many hours will Marge now work?  (Hint: you may want to use a revealed preference argument -
- be convincing!!!).

In addition to all the previous information, suppose that the government now imposes a work requirement. 
To qualify for the welfare grant, Marge must work at least 50 hours.
3d.  Carefully draw the budget constraint under these circumstances, labeling all kink points and
intercepts.

4.  (15 points)
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4a.  Define nonrivalness and nonexcludability precisely.
4b.  Do the following goods have public good characteristics?  Why?
!  A public housing project in downtown Los Angeles.
!  A fireworks display over the Pacific Ocean.
!  An uncongested toll-highway.
4c.  Why might government intervention improve upon the private market outcome when public goods are
present?
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Midterm, Winter 1996, Solution
1a.  Information problems, adverse selection in particular, may not allow the worker's compensation
market to work very well if left to the private market.  The workers that have the highest risk of getting
injured -- or claiming to get injured -- would want to take up coverage.  This could, in turn, lead to losses
by private companies if they set their premiums to break even for the entire population.  The government
can make participation compulsory, which eliminates the adverse selection problem.
1b.  The returns to college education are largely private -- therefore no justification for the subsidy.
1c.  Immunizations get rid of a negative externality -- a disease.  So there is reason to subsidize.
1d.  Obviously defense is a public good.
1e.  There does not appear to be any compelling market failure.  No justification.

2a. 27
1

2
3 2 9 6− = + ⇒ =Q Q QSOCIAL .

<SEE NEXT PAGE>
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*** Midterm, Winter 1996, Question 2a, Externalities, Figure 2, Social Q ***
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2b.  Tax equal to the MEC evaluated at the socially efficient quantity. 

( )MEC Q= + ⇒ = + =3
3

2
3

3

2
9 6 40τ . $17.

<SEE NEXT PAGE>
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*** Midterm, Winter 1996, Question 2b, Externalities, Figure 2, Tax ***
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2c. ( )( )DWL = − =
1

2
27 9 6 435 378 45. . .

<SEE NEXT PAGE>
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*** Midterm, Winter 1996, Question 2c, Externalities, Figure 2, DWL ***
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2d.  Uncertain.  Depends on MEC.  Two examples graphically illustrate this.  We have gone over this in
class.
2e.  It is plausible that the Coase theorem would hold in this example -- transaction costs are probably
small since there are only 2 parties, and they can bribe each other. 
2f.  The fishery would be willing to give up the area under the marginal external cost curve, which equals

the trapezoid, .  The steel firm needs a( )base
height height1 2

2
27 9 6

435 17 4

2
529 8

+



 = −

+



 ≈.

. .
.

bribe of at least .  Graphically:( )( )1

2
27 9 6 17 4 1514− ≈. . .

 < PICTURE OMITTED >

3a.  The demand curve for leisure is .( )L
wT

w
H T L= 



 = 



 = = = − =

1

4

1

4

1200

3

1

4
400 100 300,

3b. <SEE NEXT PAGE>
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{ } { }400 0 0, ,= T



46

3c.  Her hours of work will not change.  Compare the bundle she gets from working before the welfare

system  to the following point -- .  This second point{ } { }L C, ,= 100 300 { } { }L C, ,= 400 500
dominates any point that the new welfare system offers.  But the utility is STILL lower than

.{ } { }L C, ,= 100 300

3d.  <SEE NEXT PAGE>
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4a.  Non-rival -- MC of another person consuming the good is zero.  Non-excludable -- exclusion is not
possible.
4b.  A public housing project in downtown Los Angeles.  Public housing projects are both rival and
excludable.  Putting more people into an apartment certainly imposes extra costs, and it is possible to limit
the number of people in it.  A fireworks display over the Pacific Ocean.  Non-rival and non-excludable. 
MC of another person watching is zero, and not possible to restrict viewing.  An uncongested toll-
highway.  Non-rival, but excludable.  Toll means entry is limited, but uncongested means that an extra car
doesn't impose costs on others.
4c.  When a public good is present, possible that it will be undersupplied because of the "free rider"
problem.  An individual may be reluctant to tell his valuation if he thinks that his contribution is a function
of his valuation.  The government can force (or coerce) people into donating for the public good.
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Midterm, Spring 1996
1.  (30 points)  As a by-product of its production, a perfectly-competitive steel firm dumps pollution into a
river that harms a fisherman downstream.  The demand curve facing the steel firm is: ,P Q= −40 3
where Q is the quantity of steel produced, and P is the price of steel.  In addition, the steel firm's private
marginal cost of production is: .  Finally, the marginal social cost of steel production is given by:MC Q=
MSC Q= +5 2

1a.  Calculate the socially optimal level of steel production, QSOCIAL.
1b.  Calculate the per-unit pigouvian tax that would achieve QSOCIAL.
1c.  Calculate the deadweight loss if the steel firm ignored the fact that it produces an externality.
1d.  In this example, what is the largest bribe that the fishery is willing to give to the steel firm to move
from QPRIVATE to QSOCIAL?  Is QSOCIAL the fishery's most preferred amount of steel production?  Why or why
not?
1e.  Evaluate the following statement: "A monopolist's output definitely results in a smaller deadweight
loss than a perfect competitor's output when positive externalites are present."

2.  (30 points)  Assume that fireworks are a public good.  Jerry and George have the following individual
demand curves for fireworks. , , where QJ and QG represent the amountP QJ J= −210 P QG G= −100
of fireworks consumed by Jerry and George, respectively.  The marginal cost of producing another unit of
fireworks is given by: MC Q= +20 18
2a.  Calculate the socially optimal quantity of fireworks.
2b.  If George did not contribute at all for the fireworks, and Jerry provided his privately optimal quantity,
what would be the deadweight loss to society?  If Jerry did, in fact, provide his own privately optimal
quantity, would George's commitment be credible?
2c.  Why will the fundamental welfare theorem be violated in the case of public goods?  Why might
government intervention lead to a more efficient outcome?
2d.  Evaluate the following statement: "Public housing projects are considered public goods, and will
likely be under provided by the private market."
2e.  Evaluate the following statement: "Since the marginal cost at the beginning of this problem,

, is always greater than zero for Q>0, then fireworks do not satisfy the definition of aMC Q= +20 18
pure public good."

3.  (30 points) Assume that Kremer has preferences over mangos and cappuccino given by the utility

function .  The price of mangos is $5, while the price of cappuccino is $4.  HisU M C M C( , ) =
1

3

2

3

income is originally $200.  The government now decides give Kremer a transfer, and is debating two
different transfer schemes:

Transfer #1: $100 in cash or
Transfer #2: 12 mangos and 10 cappuccinos.

Kremer still keeps his original $200, in addition to the transfer.

3a.  Clearly illustrate his budget constraint before the transfer, and how each of the transfer schemes
changes the budget constraint.
3b.  In this particular example, is Kremer happier with Transfer #1 or Transfer #2?
3c.  Ignore all the previous information.  Convincingly evaluate the following statement.  "Suppose that a
unit of food costs $5.  Then providing a person with 20 units of food can make her no better off (and
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possibly worse off), than providing him with a cash grant of $50."
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Midterm, Spring 1996, Solution
1a.  Setting .P MSC Q Q QSOCIAL= ⇒ − = + ⇒ =40 3 5 2 7
<SEE NEXT PAGE>
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*** Midterm, Spring 1996, Question 1a, Externalities, Figure 3, Social Q ***
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1b.  Pigouvian tax is MEC evaluated at the socially efficient level,

τ = = + = + =MEC QQ SOCIALSOCIAL
5 5 7 $12

<SEE NEXT PAGE>
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*** Midterm, Spring 1996, Question 1b, Externalities, Figure 3, Tax ***
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1c. .( )( )P MC Q DWLPRIVATE= ⇒ = ⇒ = − =10
1

2
10 7 15

45

2
<SEE NEXT PAGE>
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*** Midterm, Spring 1996, Question 1c, Externalities, Figure 3, DWL ***
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1d.  The largest bribe is area under MEC curve between QPRIVATE=10 and QSOCIAL=7.  That area is equal

to .  QSOCIAL is not the fishery's most preferred amount – .3
15 12

2
50

+



 = $40. MEC Q= >7 0

< PICTURE OMITTED > 
1e.  False -- a monopolist's output definitely produces more DWL.  With positive externalities, perfect
comp. produces too little output, monopolist. even less.
< PICTURE OMITTED > 

2a.  Demand is given by  if ,  if . P Q= −310 2 Q ≤ 100 P Q= −210 Q > 100
.P MC Q Q Q= ⇒ − = + ⇒ =310 2 20 18 14 5.

2b.  Jerry would only provide until . MB MC Q Q QJ J= ⇒ − = + ⇒ =210 20 18 10

.  George's commitment to providing zero is credible:( )( )DWL = − − =
1

2
290 200 14 5 10 202 5. .

Georges . MB MCG Q G= = < =10 90 200

2c.  Individuals may not have an incentive to contribute for the public good because of the free rider
problem.  If they do not contribute (or can hide their true valuation), then perhaps others will provide the
good.  The problem is that the other person  will only provide until their own private MB = MC. 
Government intervention may improve this outcome because the government can require/coerce
contributions. 
2d.  False, public housing is not a public good -- it is both rival and excludable.
2e.  False -- nonrival simply means the marginal cost of another person is zero, not the marginal cost of
another unit of the good. 

3a.  Clearly illustrate his budget constraint before the transfer, and how each of the transfer schemes
changes the budget constraint.
< PICTURE OMITTED > 

3b.  His demand curve for mangos is : .  With a cash transfer, his income is $300, so heM
I

PM

* =








1

3

consumes  mangos.  He also consumes 50 cappuccinos.  Since this bundle is also attainable
300

3 5
20

*
=

under the in-kind scheme (since ), then he is indifferentM M C CMIN MIN
* *,= > = = > =20 12 50 10

between the two transfers.
3c.  False.  The expenditure on food is $100.  Thus, if the person has strong preferences for food (versus
clothing, for instance), he would prefer the in-kind transfer.
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Midterm, Fall 1997
1.  (40 points total)  Jane lives in a state that offers assistance through the AFDC program.  The maximum
benefit from this program is $500 per month.  Earnings in the amount of $200 per month is allowed
through a standard deduction before AFDC cash benefits begin to be reduced at a tax rate of 100 percent. 
Jane also receives Medicaid through the AFDC, which she values at $100 per month.  Assume throughout
the problem that Medicaid eligibility is lost when AFDC eligibility is lost.  Jane is endowed with 300
hours of leisure per month.  The price of consumption goods is $1.  Jane's wage rate is $10 per hour.

1a.  If Jane's preferences were represented by , how many hours would she work in theU L C L C( , ) =
2

3

1

3

absence of the welfare system?

For the remainder of the problem, disregard the utility function given in part a.
1b.  Draw the budget constraint facing Jane, clearly labeling the axes, intercepts and any kink points.  Is
there any range of hours which Jane will definitely not work?  If so, what is this range?  At what level of
earnings is Medicaid eligibility lost?

Suppose the law requires all employers are required to provide health insurance equivalent to
Medicaid to workers who work at least 250 hours per month.
1c.  Draw the new budget constraint facing Jane, clearly labeling the axes, intercepts and any kink points. 
Compared to part b., clearly illustrate what predictions can be made about labor force participation, hours
of work, and AFDC participation.

Return to the original case where employers do not provide health insurance to their employees. 
Suppose the government eliminates half of the services that Medicaid provides (all the services are valued
equally).
1d.  Compared to the case with full Medicaid services, will Medicaid spending fall by more, less, or
exactly one-half?  Why?

2.  (35 points total)  A construction company is remodeling the business school.  The company is in a
perfectly competitive market and faces the following demand and marginal cost curves for its
services.   and  where Q is quantity of remodeling in hours, P is price, andP Q= −300 MC Q= +20
MC is the marginal cost.  The construction company is very noisy, however.  This noise distracts the
professors in Bunche Hall from doing their research.  The marginal external cost is given by:
MEC Q= +40 2

2a.  How many hours of remodeling would the construction firm privately choose to produce?  How many
hours are socially desirable?
2b.  Calculate the per-unit pigouvian tax that would achieve the socially optimal level of remodeling.
2c.  Calculate the deadweight loss from the construction firm choosing its privately optimal level.
2d.  Evaluate the following statement: "The professors' most preferred level of remodeling is the socially
optimal amount."
2e.  Assume the professors had the property rights to a noise-free workplace, and therefore chose their
most preferred level of remodeling.  What is the smallest bribe that the construction firm could give to the
professors to convince the professors to move to QSOCIAL?

3.  (25 points total)  Please give a concise answer to each of the following questions:
3a.  How is moral hazard is present in the allocation of health insurance?
3b.  Evaluate the following statement: "In the U.S., an employee who faces a tax rate of 25 percent would
be indifferent between employer provided health insurance valued at $2000 or additional wages of
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$2000."
3c.  What are the four explanations for why health care costs are rising?
3d.  What characteristics of the Social Security program make it a social insurance program rather than a
welfare program?
3e.  Briefly explain the way in which Social Security redistributes in the following cases.
From men to women, From single individuals to one-earner couples, From younger generations to older
generations:
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Midterm, Fall 1997, Solution
1a.  From this Cobb-Douglas utility function, her demand for leisure

is .L
wT

w
H T L* ,= 



 = = − =

2

3
200 100

1b.  The budget constraint is illustrated as:

<SEE NEXT PAGE>

She will not choose between 220 and 280 hours of leisure, corresponding to between 20 and 80 hours of

work.  The earnings level where Medicaid eligibility is lost is ofE D
G*

.
$700= + = + =τ 200

500

100
earnings.
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1c The budget constraint now looks like this:

<SEE NEXT PAGE>

AFDC participation falls, labor force participation rises, and the effect on hours of work is ambiguous.
All the new bundles on the budget constraint occur where Jane is not on AFDC; if the Jane changes her
behavior she moves to those points.  She comes from either on AFDC or off AFDC; if she was originally
on AFDC, AFDC participation falls.  If she was originally off AFDC, she is still off and there is no
change.  On net, AFDC participation should fall in the whole population.
- All of the new bundles on the budget constraint occur where Jane is in the labor force; if Jane changes
her behavior she moves to those points.  She comes from either in the labor force or out of the labor force;
if she was originally out of the labor force, labor force participation increases.  If she was originally in the
labor force, there is no change in her behavior.  On net, labor force participation increases.
- Those who were originally working fewer than 250 hours may increase their labor supply in order to get
the employer health insurance; for the hours of work increases.  For those originally working more than
250 hours, the health insurance represents an income effect and they may decrease their hours of work. 
On net, the prediction is ambiguous.
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1d.  Medicaid spending will fall by more than one-half; for those who stay on welfare, spending falls by
one-half.  But some people may now leave welfare since it is less generous; for them Medicaid spending
falls by 100 percent.

<SEE NEXT PAGE>
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2a. ,P MC Q Q QPRIVATE= ⇒ − = + ⇒ =300 20 140
.P MC MEC Q Q QSOCIAL= + ⇒ − = + ⇒ =300 60 3 60

<SEE NEXT PAGE>
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*** Midterm, Fall 1997, Question 2a, Externalities, Figure 13, Private Q ***
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*** Midterm, Fall 1997, Question 2a, Externalities, Figure 13, Social Q ***
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2b.  The per-unit tax is equal to the MEC evaluated at the socially optimal quantity:

.( )τ = = + = + =MEC QQ SOCIALSOCIAL
40 2 40 2 60 $160

<SEE NEXT PAGE>
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*** Midterm, Fall 1997, Question 2b, Externalities, Figure 13, Tax ***
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2c.  The deadweight loss is illustrated as follows:
<SEE NEXT PAGE>

This is equal to .( )( )1

2
140 60 480 160− − = $12800
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*** Midterm, Fall 1997, Question 2c, Externalities, Figure 13, DWL ***
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2d.  False, the professor's preferred amount is Q=0.
2e.  The smallest bribe is the area under the MEC curve between 0 and QSOCIAL.  This trapezoid is equal to
a $6000 bribe.

3a.  The presence of insurance could change a person's behavior because the price of health care is close to
zero.  A person with health insurance may be more likely to go to the doctor because he or she now does
not incur the full cost, rather the insurer pays for most of it.
3b.  False, in this case the employee would prefer getting health insurance because it is untaxed; additional
wages of $2000 translate into $1500 in take-home pay.
3c. Better health care technology, Aging population, Growth in income, Third party payments/growth in
insurance coverage

3d.  It is not means-tested, Participation is compulsory, Benefits are related to past contributions, It begins
with an identifiable occurrence, namely retirement.
3e.  Briefly explain the way in which Social Security redistributes in the following cases.
From men to women:  Women live longer than men, and social security is paid from retirement until
death.  From single individuals to one-earner couples:  The PIA (primary insurance amount) is increased
by 50% for married couples with one-earner relative to a single individual.  From younger generations to
older generations:  The "normal retirement" age is currently 65; it is being raised to 67 for younger
generations.
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Midterm, Winter 1998
1.  (35 points)  Sidney bakes blueberry pies which she sells in a perfectly competitive market facing an
inverse demand curve: .  Her marginal costs of producing pies is given by: . P Q= −40 MC Q= 4
Sidney's next door neighbor, Michael, likes the smell of the pies.  His marginal external benefit is given

by:  .MEB Q= −50
5

4
1a.  Calculate the deadweight loss from the private market providing pies.
1b.  If the government were to provide a subsidy to Sidney for baking her pies, what per-unit subsidy
would achieve the socially optimal quantity?
1c.  Evaluate the following statement: "Michael's most preferred level of pies is the socially optimal
amount."
1d.  In this example, what is the largest bribe that Michael is willing to give to Sidney to move from
QPRIVATE to QSOCIAL?
1e. Evaluate the following statement: "A monopolist produces smaller deadweight loss than a perfect
competitor when negative externalities are present, and larger deadweight loss when positive externalities
are present."

2.  (35 points)  Assume that fireworks are a public good.  Jerry and George have the following individual
demand curves for fireworks. ,  where QJ and QG represent the amountP QJ J= −210 P QG G= −100
of fireworks consumed by Jerry and George, respectively.  The marginal cost of producing another unit of
fireworks is given by: MC Q= +20 18
2a.  Calculate the socially optimal quantity of fireworks.
2b.  If Jerry did not contribute at all for the fireworks, and George provided his privately optimal quantity,
what would be the deadweight loss to society?  If George did, in fact, provide his own privately optimal
quantity, would Jerry's commitment be credible?
2c.  Why will the fundamental welfare theorem be violated in the case of public goods?  Why might
government intervention lead to a more efficient outcome?
2d.  Evaluate the following statement: "Public housing projects are considered public goods, and will
likely be oversupplied by the private market."
2e.  Evaluate the following statement: "Since the marginal cost at the beginning of this problem,

, is always greater than zero for Q>0, then fireworks do not satisfy the definition of aMC Q= +20 18
pure public good."

3.  (30 points)  Marge has the following preferences over leisure and consumption goods:

, where L represent leisure and C represents consumption.  She has a timeU L C L C( , ) log log= +
3

2

1

2
endowment of 400 hours per month.  If she works, she receives a wage of $3 per hour.  The price of
consumption goods is $1 per unit.
3a.  How many hours will Marge work?

In addition to the previous information, now suppose that a welfare system is implemented with the
following features:
-  It offers a basic grant of $100 per month if Marge has zero earnings.
-  It has a standard deduction of $300.
-  For non-deductible earnings, it reduces the basic grant at a tax rate of 100%
3b.  Carefully draw Marge's new budget constraint, labeling all intercepts and kink points.
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3c.  Will Marge change the number of hours she works?  If yes, why is this true?  If not, how do you
know?

In addition to all the previous information, suppose that the government now imposes a work requirement. 
To qualify for the welfare grant, Marge must work at least 50 hours.
3d.  Carefully draw the budget constraint under these circumstances, labeling all kink points and
intercepts.
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Midterm, Spring 1999, Lecture 1, Solution
QUESTION 1
1a.  Adding up the individual demand curves yields:  if ,  ifP Q= −350 3 Q ≤ 100 P Q= −150

, .  Setting .Q > 100 MC Q= +2 160 P MC Q Q Q= ⇒ − = + ⇒ =350 3 2 160 38

1b.  Ally provides zero because  is everywhere less than .  Setting theP QA A= −150 MC Q= +2 160
two equal to each other would actually give a negative number, which is impossible.  At Q=0,

.( )( )DWL = − − =
1

2
38 0 350 160 3610

1c.  Billy's commitment is credible because .MC MBQ BILLY Q= == > =0 0160 100

1d.  Government intervention could lead to less DWL because the government can coerce citizens into
contributing.  Otherwise they might free-ride.

1e.  False,  for a public good, not the MC of another unit.MCPERSON = 0

Here's how the students did on question 1 (out of 35 points)

      Percentiles      Smallest
 1%           11              6
 5%           14             11
10%           17             11       Obs                 108
25%           23             12       Sum of Wgt.         108

50%           28                      Mean           27.12037
                        Largest       Std. Dev.      6.832738
75%           33             35
90%           35                      Variance       46.68631
95%           35                      Skewness      -.7464241
99%           35             35       Kurtosis       2.995376

QUESTION 2
2a.  Amanda: , Kyle: .P MC Q Q QPRIVATE= ⇒ − = ⇒ =40 4 8 MEB QKYLE= ⇒ =0 40

2b. Socially optimal quantity: ,MSB MC Q Q Q= ⇒ − = ⇒ =90
9

4
4 14 4.

( )( )DWL = − − =
1

2
14 4 8 72 32. $128

2c.  Set .  Then, .P MC Q Q Q= + ⇒ − = + ⇒ − =τ τ τ40 4 40 5 ( )τ = − =40 5 6 10
2d. This amount is the area under the MEB curve between QSOCIAL and QPRIVATE, which equals

.
( ) ( )32 40

2
14 4 8 40

+
− =. $230.

2e.  With positive externalities, a perfect competitor produces too little quantity, and a monopolist always
produces less than a perfect competitor.  Therefore the DWL will be larger with a monopolist.
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Here's how the students did on question 2 (out of 35 points)
      Percentiles      Smallest
 1%            5              4
 5%           12              5
10%           18             11       Obs                 108
25%         23.5             12       Sum of Wgt.         108
        
50%           27                      Mean           26.44444
                        Largest       Std. Dev.      6.612553
75%           31             35
90%           35             35       Variance       43.72586
95%           35             35       Skewness       -.918535
99%           35             35       Kurtosis       4.050041

QUESTION 3
3a.  The budget constraint is illustrated as follows:

<SEE NEXT PAGE>

Drop off  in Medicaid as a discontinuous drop at the breakeven level.  Region of hours of work as 20-80
hours (or 220-280 hours of leisure).  Earnings level is $700 where Medicaid is lost.
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3b. .L
I

w
* = 



 = 



 =

2

3

2

3

3000

10
200

3c.  Medicaid spending will fall by more than one-half because some people will leave welfare and no one
will enter welfare after we make it less generous.

<SEE NEXT PAGE>

Here's how the students did on question 3 (out of 30 points)

      Percentiles      Smallest
 1%            1              1
 5%            3              1
10%           14              1       Obs                 108
25%           24              2       Sum of Wgt.         108

50%           27                      Mean           23.84259
                        Largest       Std. Dev.      6.959378
75%           28             30
90%           28             30       Variance       48.43294
95%           28             30       Skewness      -2.137181
99%           30             30       Kurtosis       6.778802
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3b. .L
wT

w
H T L* ,= 



 = 



 = = − =

1

2

1

2

3000

10
150 150

3c.  Medicaid spending will more than double because some people off of welfare will now enter with a
more generous Medicaid program, and no one on welfare would leave.

<SEE NEXT PAGE>

Here's how the students did on question 3 (out of 30 points)

      Percentiles      Smallest
 1%            1              0
 5%            3              1
10%            9              1       Obs                 118
25%           18              1       Sum of Wgt.         118

50%           25                      Mean           21.75424
                        Largest       Std. Dev.      7.905355
75%           28             30
90%           29             30       Variance       62.49464
95%           30             30       Skewness      -1.196096
99%           30             30       Kurtosis       3.541869
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Midterm, Fall 1999, Lecture 1

1.  Assume that fireworks are a public good.  Ally, Billy, and Georgia have the following individual
demand curves for fireworks.  , , , where QA, QB, andP QA A= −200 P QB B= −170 P QG G= −100
QG represent the amount of fireworks consumed by Ally, Billy, and Georgia respectively.  The total cost

of producing fireworks is given by: .TC Q Q= +2 160
1a.  Calculate the socially optimal quantity of fireworks.
1b.  If Billy and Georgia did not contribute for fireworks, compute the deadweight loss if Ally provided
her privately optimal level of fireworks.
1c.  If Ally did, in fact, provider her own privately optimal level, explain why Billy's commitment would
or would not be credible?
1d.  Why will the fundamental welfare theorem be violated in the case of public goods?  Why might
government intervention lead to a more efficient outcome?

2.  Amanda bakes blueberry pies which she sells in a perfectly competitive market facing an inverse

demand curve: .  Her marginal costs of producing pies are given by: .  AmandaP Q= −50
5

4
MC Q= 4

has two next door neighbors.  Her neighbor, Kyle, likes the smell of the pies.  His marginal external
benefit is given by:  .  Her other neighbor, Jane, does not like the smell of the pies. MEB Q= −40
Jane's marginal external cost is given by: .MEC Q= 2
2a.  What quantity of pies would Amanda produce on her own, what quantity would Kyle prefer the most,
what quantity would Jane prefer the most?
2b.  Calculate the deadweight loss from the private market providing pies.
2c.  What per-unit tax or subsidy on Amanda's production would lead to the socially optimal level?
2d.  What is the maximum amount of money that Kyle would be willing to pay for Amanda to move from
QPRIVATE to QSOCIAL?
2e.  What is the maximum amount of money that Jane would be willing to pay for Amanda to move from
QPRIVATE to QSOCIAL?

3.  Jane lives in a state that offers assistance through the AFDC program.  The maximum benefit from this
program is $100 per month.  Earnings in the amount of $200 per month is allowed through a standard
deduction before AFDC cash benefits begin to be reduced at a tax rate of 50 percent.  Jane's utility

function is , where L stands for leisure and C stands for consumption goods.  Jane is endowed( )U L C,
with 300 hours of leisure per month.  The price of consumption goods is $2.  Jane's wage rate is $10 per
hour.

3a.  If Jane's preferences were represented by , how many hours would she work in theU L C L C( , ) =
3

5

5

3

absence of the welfare system?

For the remainder of the problem, disregard the utility function given in part a.
3b.  Draw the budget constraint facing Jane, clearly labeling the axes, intercepts and any kink points.  Is
there any range of hours which Jane will definitely not work?  If so, what is this range?

Suppose the government doubled the grant to $200 per month.
3c.  Compared to the case with a $100 grant, will welfare costs less-than double, exactly double, or more-
than double?  Why?
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Midterm, Fall 1999, Lecture 1, Solution
1a. Setting .P MC Q= ⇒ = 62

1b. Ally provides 13.33, and the .( )( )Q = − ≈
1

2
62 13 3 243 3 5920 30. . .

1c. .  Thus, his commitment is credible.MB MCBILLY Q BILLY Q= =≈ < ≈
13 3 13 3

156 6 186 6
. .

. .

1d. Yes, it could be violated because public goods are non-rival and non-excludable.  These characteristics
lead to free-riding.  The government can coerce individuals into contributing.

2a.  Amanda prefers=9.52, Kyle prefers 40, Jane prefers 0.
2b. DWL=½*1.39*11.46=$7.96
2c. The subsidy equals $7.27.
2d. Kyle would pay as much as $41.39.
2e. Jane would pay zero.

3a.  L=79.41.  H=220.58.
3b.  Because the tax rate is only 50%, there is no range of hours where Jane will definitely not work.

<SEE NEXT PAGE>



101

2b. Note that the DWL in this example is not a triangle – the socially optimal quantity is zero.  To
compute the DWL, take the difference between two trapezoids – that is – the area under the MSC curve
between 0 and 8 pies, and the area under the MSB (in this case, the MB or demand curve) between 0 and 8
pies.  The answer is therefore DWL=$272.
<SEE NEXT PAGE>
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*** Midterm, Fall 1999, Lecture 2, Question 2b, Externalities, Figure 1, DWL ***
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2c. A tax of at least $40 will induce Amanda to produce zero.
<SEE NEXT PAGE>
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*** Midterm, Fall 1999, Lecture 2, Question 2c, Externalities, Figure 1, Tax ***
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2d. $432 is his maximum amount.
2e. A monopolist produces 6.66 units which is less than the 8 units from perfect competitor.  The DWL
from the monopolist is $200, which is lower than the $272 from the perfect competitor.

3a. L=285.7, H=14.3
3b. Would not work between 20-70 hours of work, or consumer between 230-280 hours of leisure,
because of 100% tax rate

<SEE NEXT PAGE>
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Final, Winter 1995, Solution
1a.  Privately optimal amount: P MC Q Q QPRIVATE= ⇒ − = + ⇒ =80 2 5 3 15
Socially optimal

amount: ,( ) ( )P MC MEC MSC Q Q Q QSOCIAL= + = ⇒ − = + + + ⇒ =80 2 5 3 15 5 6

( )( )DWL MSC MB Q= − − ==

1

2
15 6 40515

<SEE NEXT PAGE>
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*** Final, Winter 1995, Question 1a, Externalities, Figure 13, Private Q ***
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*** Final, Winter 1995, Question 1a, Externalities, Figure 13, Social Q ***
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*** Final, Winter 1995, Question 1a, Externalities, Figure 13, DWL ***
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1b.  τ = ==MEC Q 6 45

<SEE NEXT PAGE>
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*** Final, Winter 1995, Question 1b, Externalities, Figure 13, Tax ***
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1c.  Monopolist amount: .  Since this amount isMR MC Q Q QMONOPOLIST= ⇒ − = + ⇒ =80 4 5 3
75

7
in between the optimal amount and the amount that the private competitive market produces, less DWL. 
In general, the result is ambiguous.  If the marginal external cost is quite small, perfect competition will
produce less DWL.  If the marginal external cost is quite large, monopoly will produce less DWL.

2a.  Her intertemporal budget constraint is: . It is illustrated as:C
r

C I
r

I1 2 1 2

1

1

1

1
+

+




 = +

+






<PICTURE OMITTED>.

2b. Given her preferences, .  Her income is equal to . The price is 1. SheC
I

P1

2

5
* = 



 ( )10

2

3
15 20+ =

therefore consumes C1=8, and saves $2 for the future.  The $2 earns interest to become $3 in period 2, so
she consumes C2=(3+15) in period 2. She saves money in the present.
2c.  The new program changes the budget constraint for those that save more than $2.  Before, the Y
intercept was equal to C2=30 units.  If Valerie saved all $10 after the program was implemented, she
would receive 50% interest on the first $2, and 100% on the last $8.  This translates into $3+$16 in future
income, which, when added to I2 , implies she can now consume 34 units in the future.  The budget
constraint is illustrated as:
<PICTURE OMITTED>.

Given her preferences, Valerie definitely saves more after the IRA program.
2d.  For those who were initially saving less than $2, or those who were initially borrowing, saving either
increases or remains unchanged, through revealed preference arguments.  For those that were initially
saving more than $2, the IRA increases the after tax rate of return, which has both income and substitution
effects, so the net effect on saving is ambiguous.
2e.  The fact that contributions to IRAs were large in 1985 does not necessarily mean that IRAs represent
NEW saving.  It might simply be transfers from more heavily taxed accounts.

3a. Before tax: Q Q P P P QS D S D= ⇒ + = − ⇒ = =50 200 4 30 80,

With per unit tax:    Thus
( )P P P P P P

P P Q

D S S D D D

D S

− = ⇒ + = − ⇒ + − = −

⇒ = = =

25 50 200 4 50 25 200 4

35 10 60, ,
cigarette firms receive $600, and the government raises $25*60=$1500.
3b. The statutory incidence falls 100% on the smokers.  Since the before tax price was $30, only 20
percent.
3c.  From an ad-valorem tax on consumers, that the price the producer receives is only 3/4 of the price the

consumer pays. Thus .  Then,
3

4
P PD S=

 .50 200 4 50
3

4
200 4

600

19

450

19
+ = − ⇒ + = − ⇒ = =P P P P P PS D D D D S,

4a. FALSE. Public good: nonrival (MCextra person = 0) and nonexcludable (cannot prevent consumption).
Does not require equal valuation of final unit, the SUM of valuations equals marginal cost of last unit.
4b. FALSE. Fundamental theorem: under "certain assumptions", private competitive markets will reach a
Pareto efficient allocation without government intervention. Since police protection has public-good



118

characteristics, a free-rider/information/compliance problem prevents the theorem from holding.
4c. FALSE. Haig-Simons income: net increase in potential consumption during period. Since
owner-occupied housing is not taxed on its imputed rental income (which increases potential
consumption), violates H-S definition.
4d. FALSE. Medicaid and food stamps are two benefits provided in-kind through the welfare system.
4e. FALSE. While unemployment insurance is classified as a social insurance program, it is NOT
restricted to low income people. Social insurance programs have four characteristics: participation is
mandatory, benefits are a function of past contributions, eligibility for the programs take a qualifying,
identifiable event, and the programs are not means-tested.

5a. Medicare: directly provides health insurance to people over the age of 65.  Medicaid: directly provides
health insurance to the poor.  Subsidy to employer provided health insurance through the tax code:
indirectly subsidizes companies into giving health insurance by not taxing the employer's contribution.
5b. Adverse selection: since participation in a health insurance plan is not compulsory, the worst risks tend
to select into insurance plans. The government could possibly do better because it could make
participation compulsory, like it does for Medicare.  Moral hazard, paternalism, administrative costs.
5c. The American population is getting older. Income growth (and health care is a normal good), Growth
in third party payments, Technological change.
5d. FALSE, Health care costs in the US are higher than our neighbors.
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Final, Spring 1995
1.  (40 points)  Suppose that the market for child immunizations is characterized by the following supply

and demand curves: , Q PS = +12 2 Q PD = −150
1a.  Suppose that the government decides it wants parents to immunize their children, so imposes a per-
unit subsidy of $15 on the demanders of immunizations.  After the subsidy is imposed, what is:
! the price that consumers pay
! the price that producers receive
! the total expenditure by the government
! the equilibrium quantity
1b.  Calculate the deadweight loss from this subsidy.
1c.  As an alternative to the proposal of the $15 subsidy for demanders, suppose that the government
offered a per-unit subsidy of $5 to demanders and a per-unit subsidy of $10 to suppliers.  Calculate the
price that consumers pay, the price that producers receive, the total expenditure by the government, and
the equilibrium quantity.
1d.  (True or False, define the underlined term) While the statutory incidence of a $15 subsidy on the
demanders or a $15 tax on the suppliers differs, the economic incidence is the same because both policies
lead to identical equilibrium quantities, producer prices and consumer prices.

2.  (30 points)  As a by-product of producing automobiles, General Motors (GM) emits smoke into the air,
which harms the many residents of the Detroit.  The demand curve for GM's automobiles is given by: 

, where Q is the quantity of automobiles.  GM's total costs are given by: .  TheQ P= −45
1

2
TC Q= 4 2

total external cost of the smoke emissions is given by: TEC Q Q= +4 182

2a.  On its own, what quantity of automobiles will GM produce, and at what price?
2b.  What is the socially efficient quantity of automobiles for GM to produce?
2c.  To correct this externality, discuss whether a Pigouvian tax or Pigouvian subsidy more appropriate. 
Calculate the Pigouvian tax or subsidy that the government should impose.
2d.  Instead of imposing a Pigouvian tax or subsidy, the Coase theorem suggests that private markets can
arrive at the efficient solution, without the need for government intervention.  Is the Coase theorem likely
to lead to the efficient solution in this example, where the smoke harms the many residents of Detroit? 
Would the Coase theorem be likely to lead to the efficient solution if, instead, GM dumped pollution into
a river which harmed one fishing firm downstream?

3.  (40 points)  Please answer whether the following statements are True, False, or Uncertain, and why. 
Define any underlined term.
3a.  Public libraries are public goods.
3b.  By taxing capital gains and allowing deductibility for capital losses, the U.S. income tax system
reduces the incentive to hold risky investments in an individual's portfolio.
3c.  The U.S. welfare system provides assistance to only certain categories of poor people.
3d. According to economic theory, the Social Security system must reduce personal saving.
3e.  A 25 percent ad-valorem tax on producers has the same economic incidence as a 25 percent ad-
valorem tax on consumers.

4. (40 points)  As a policy maker, you are provided with the following information on the labor market.
! The compensated elasticity of hours of work supplied with respect to the after-tax wage rate for men,
denoted as 0MEN, is equal to 0.4.
! The uncompensated elasticity of hours of work supplied with respect to the after-tax wage rate for men,
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denoted as ,MEN, is equal to 0.1.
! On average, men work 1,000 hours per year at a wage rate of $7 per hour.
! The demand curve for male labor is perfectly elastic.
4a.  If wages increase by 10 percent, by what percentage will hours of work of men increase?
4b.  Calculate the excess burden arising from an 50 percent ad-valorem tax on wages of men.

Suppose that there are three goods in the economy: consumption goods (C), leisure of men (LMEN)), and
leisure of women (LWOMEN)).  Furthermore, assume that each good is neither a complement nor a substitute
for the other two goods.  Finally, suppose that you are provided with the following additional information:
! The compensated elasticity of hours of work supplied with respect to the after-tax wage rate for women,
denoted as 0WOMEN, is equal to 0.3.
! The uncompensated elasticity of hours of work supplied with respect to the after-tax wage rate for
women, denoted as ,WOMEN, is equal to 0.2.
! On average, women work 800 hours per year at a wage rate of $9 per hour.
! The demand curve for female labor is perfectly elastic.
4c.  If the government is able to impose an ad-valorem tax all three goods, what will be the ratio of the tax
rate on the wages of women to the tax rate on the wages of men that will minimize excess burden, that is,

?
τ
τ

WOMEN

MEN

4d.  If the government is only able to impose an ad-valorem tax on the leisure of women and the leisure of
men but not on consumption goods, what will be the ratio of the tax rate on the wages of women to the tax
rate on the wages of men that will minimize excess burden?  Do men or women face a higher tax rate?

5.  (50 points)
5a.  What is meant by the term "job lock"?
5b.  What feature of private health insurance plans might cause "job lock" to arise?
5c.  Why might "job lock" be considered a cost to society?  Why might "job lock" be considered a benefit
to society?
5d.  If society viewed job lock as an important cost, offer one way to eliminate it (hint: there are at least
two ways).
5e.  In the late 1970s, the government required that maternity benefits (i.e. coverage of pregnancy
expenses) be provided.
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Final, Spring 1995, Solution

1a.  After the subsidy is imposed, then .  Therefore,  andP PS D= + 15 Q PS S= +12 2

.  Thus, .  TotalQ PD D= −150 ( )150 12 2 15 36 51 114− = + + ⇒ = = =P P P P QD D D S, ,
government expenditure is equal to 114*$15=$1,710.

1b. .( )( )DWL = − =
1

2
114 104 15 75

1c.  Same answers as in part a.  All we are doing is changing the statutory incidence, but the outcomes
remain the same as before.
1d.  Statutory incidence -- Who is legally responsible for the tax?  False.  While it is true that the statutory
incidence is different from the 2 proposals mentioned in the statement, so is the economic incidence -- a
tax and a subsidy will not lead to the same equilibrium.

2a.  GM will produce where , or .P MC= 90 2 8 9 72− = ⇒ = =Q Q Q PPRIVATE ,
<SEE NEXT PAGE>
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*** Final, Spring 1995, Question 2a, Externalities, Figure 3, Private Q ***
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2b.  GM should produce where , .P MSC= 90 2 16 18 4− = + ⇒ =Q Q Q
<SEE NEXT PAGE>
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*** Final, Spring 1995, Question 2b, Externalities, Figure 3, Social Q ***
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2c.  The appropriate tax to correct the externality is equal to the MEC at the socially efficient level, or
J=$50 per unit.
<SEE NEXT PAGE>
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*** Final, Spring 1995, Question 2c, Externalities, Figure 3, Tax ***
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2d.  A key assumption of the Coase theorem is that transaction costs are small or non-existent.  This will
not be true for the air pollution example, where there are many people harmed by the externality.  It is
more likely to be true for dumping pollution into a river, where only one firm is harmed.

3a.  False.  Public libraries services are definitely rival, and also excludable.  Public good definition: a
good which is non-rival (MC of extra person equals zero) and non-excludable.
3b.  False/Uncertain.  Investors care both about the mean rate of return, and the variance of that return (or
standard deviation).  Risk averse investors like a higher mean, but dislike variance.  The tax system
described lowers both the mean and the variance.
3c.  True, to some extent.  For AFDC, basically female headed households.  For SSI, elderly and disabled
households.  For food stamps, virtually all poor households.
3d.  False/Uncertain.  While the "substitute asset" effect lowers saving, the "retirement effect" increases
saving and the "bequest effect" increases saving.

3e.  False.  A 25 percent ad-valorem tax on consumers means that . Clearly( )P P PS D D D= − =1 0 75τ .
this corresponds to a 33 percent ad-valorem tax on producers.
4a.  Hours of men will increase by 1 percent.

4b.  Excess burden: ( ) ( )( )( )1

2

1

2
7 1000 0 4 05 3502 2wH ητ = =* . .

4c.  Since the government is able to tax all three goods, then it should impose equal ad-valorem taxes on
the goods in order to raise its revenue.  Thus, the ratio is equal to 1.

4d.  The inverse elasticity rule says that the government should set tax rates so that ,
τ
τ

η
η

WOMEN

MEN

MEN

WOMEN=

or equal to .  Thus, women face higher tax rates since their labor supply elasticities are smaller in this
4

3
problem.
5a.  Idea of job lock is that a worker is afraid or unwilling to leave current job because he will lose his
health insurance coverage.
5b.  There are two features of these plans (but they only need to say one of the two).  First, most plans
have pre-existing condition clauses, which will not allow a sick persons ailments (before entering the job)
to be covered.  Second, employer provided health insurance is not portable.
5c.  Cost: if workers do not enter job that would pay a higher wage or is more satisfying, could be cost. 
Benefit: job mobility not necessarily good if firms make specific investments in their workers.
5d.  Universal health care coverage or get rid of pre-existing condition clauses.
5e.  There were no employment effects, the mandated benefit lowered the wage only.  In addition, it only
lowered the wages of women of childbearing age, and not other groups.
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Final, Fall 1995
1.  (30 points)  Assume that fireworks are a public good for parts (a) and (b).  Allison and Billy have the
following individual demand curves for fireworks. ,  where QA and QBP QA A= −200 P QB B= −100
represent the amount of fireworks consumed by Allison and Billy, respectively.  The marginal cost of

producing another unit of fireworks is given by:  .MC Q= +200
1

2
1a.  Calculate the socially optimal quantity of fireworks.
1b.  If Billy did not contribute at all for the fireworks, and Allison provided her privately optimal quantity,
what would be the deadweight loss to society?
1c.  Why will the fundamental welfare theorem be violated in the case of public goods?  Why might
government intervention lead to a more efficient outcome?
1d.  Evaluate the following statement: "Since the marginal cost curve presented at the beginning of the

question, , is always greater than 0 (for Q>0), then fireworks cannot possibly be aMC Q= +200
1

2
public good."
1e.  Evaluate the following statement: "Police protection is considered a public good, and will likely be
underprovided by the private market."

2.  (30 points)  Amanda has a time endowment of 100 hours per month.  When she works, she receives a
wage of $5 per hour.  She has preferences over leisure and consumption goods that are represented by the

following utility function: .  The price of consumption goods is $2.50 per unit.U L C L C( , ) = 3 3

2a.  To maximize her utility, how many hours will Amanda work?

Suppose that the government introduced a welfare system with the following features:
- the basic grant is $200
- this grant is reduced dollar-for-dollar with earnings.
2b.  Draw Amanda's new budget constraint, carefully labeling the axes, intercepts, and all kink points.
2c.  Under this new budget constraint in part b., how many hours will Amanda now work?
2d.  Evaluate the following statement: "If welfare benefits are reduced by 50 percent, we would expect
welfare costs to fall by 50 percent."
2e.  Evaluate the following statement: "Lowering the implicit tax rate on earnings while on welfare will
encourage individuals to work more hours and leave the welfare rolls."

3.  (40 points)  Suppose the cigarette market is characterized by the following demand and supply curves:

Q P Q PD S= − = +200 4 50,
3a.  Suppose the government imposes a $25 per-unit tax per on the smokers of cigarettes.  What price
does the cigarette smoker pay after the tax?  How much money does the government raise?
3b.  What is the statutory incidence of the tax in part a.?  What is its economic incidence?
3c.  Evaluate the following statement: "If the government imposed a $15 per unit tax on smokers and a
$15 per unit tax on firms, this combination would produce exactly the same deadweight loss as the tax
proposed in part a."
3d.  Instead, suppose the government imposes a 25% ad-valorem tax on the smokers of cigarettes.  What
price does the cigarette firm receive after this tax?  What price does the consumer pay after this tax?

4.  (50 points)  As a policy maker, you are provided with the following information.
! The compensated elasticity of demand for corn with respect to the price, denoted as 0CORN, is  equal to -
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1.0.
! The uncompensated elasticity of demand for corn with respect to the price, denoted as ,CORN, is equal to
-0.5.
! On average, 1,000 units of corn are sold per year at a price of $10 per unit.
! The supply curve for corn is perfectly elastic.
4a.  Calculate the excess burden from a 25 percent ad-valorem tax on corn.
4b.  If you were instead told that the elasticity of supply was less than perfectly elastic, would your
calculation in part a. overestimate or underestimate the true excess burden?  Why?

Now suppose you are given the two additional pieces of information.
! The compensated elasticity of demand for wheat with respect to the price, denoted as 0WHEAT, is equal
to -2.0.
! The uncompensated elasticity of demand for wheat with respect to the price, denoted as ,WHEAT, is equal
to -0.5.
4c.  Assume that corn and wheat are the only goods in the economy.  If the government needs to raise
money and can impose an ad-valorem tax on both goods, how should it set the ratio of the tax rates,

, to minimize excess burden?
τ
τ

CORN

WHEAT

4d.  Suppose that there are only two goods, corn and wheat.  Show how an ad valorem tax on corn can
lead to excess burden even if there is no change in corn consumption.  Clearly mark the excess burden in
your picture.

5.  (20 points)  Please give convincing answers!
5a.  How is moral hazard is present in the allocation of health insurance? Is government intervention useful
in eliminating the moral hazard problem?
5b.  Evaluate the following statement: "If an employee values the firm's health insurance plan at less than
the additional wages the firm is willing to pay him if he opts out of the plan, then it never makes sense for
the employee to take up the health coverage."

6.  (30 points)
6a.  Describe two distinct ways in which the unemployment insurance system in the United States may
increase the unemployment rate.
6b.  Based on the fundamental welfare theorem, is there an economic justification for imperfectly
experienced rated contributions to finance unemployment insurance?
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Final, Fall 1995, Solution
1a.  The socially optimal quantity occurs on the first segment of the aggregate demand curve.  Thus

.P MC Q Q Q= ⇒ − = + ⇒ =300 2 200
1

2
40

1b.  Allison's optimal private quantity is zero. .( )( )DWL = − =
1

2
40 0 100 2000

1c.  Free rider problem means that individuals won't necessarily contribute, since they may still be able to
consumer.  Government can coerce contributions.
1d.  False.  Public goods mean the marginal cost of another person is zero, but the marginal cost of
another unit can be positive.
1e.  Police protection DOES have public good characteristics (like national defense).  It is non-rival in that
having another person covered by protection is virtually costless, and non-excludable in that police must
basically protect all the homes in some area.  Thus it may be underprovided.

2a. .L H T L= = − =50 50,
2b.  The budget constraint now has a flat part to it:

<SEE NEXT PAGE>
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2c.  She will now completely withdraw from the labor force, and consume .  We{ } { }L C, ,= 100 80
know this by evaluating her utility function.

2d.  Welfare costs will fall by MORE than 50 percent, because of exits from welfare.

<SEE NEXT PAGE>
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2e.  May or may not work more hours -- income and substitution effects.  Will NOT leave welfare rolls --
in fact, welfare participation will increase.

<SEE NEXT PAGE>
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Final, Spring 1996
1. (20 points)  Assume that fireworks are a public good.  Allison and Billy have the following individual
demand curves for fireworks. , , where QA and QB represent the amountP QA A= −300 P QB B= −100
of fireworks consumed by Allison and Billy, respectively.  The marginal cost of producing another unit of

fireworks is given by: .MC Q= +40
1

2
1a.  Calculate the socially optimal quantity of fireworks.
1b.  If Billy did not contribute at all for the fireworks, and Allison provided her privately optimal quantity,
what would the deadweight loss be to society?

2.  (20 points) Sidney bakes blueberry pies which she sells in a perfectly competitive market facing an

inverse demand curve: .  Her total costs of producing pies is given by: .  Sidney'sP Q= −28 TC Q= 3 2

next door neighbor, Michael, likes the smell of the pies.  His marginal external benefit is given by:
.MEB Q= −12

2a.  Calculate the efficient number of pies from society's point of view.  Calculate the deadweight loss
from the private market providing pies.
2b.  What per-unit Pigouvian subsidy would achieve the optimal quantity?
2c.  What is the maximum amount of money that Michael would be willing to pay to convince Sidney to
move from QPRIVATE to QSOCIAL?

3.  (20 points) Assume that Chandler has preferences over food and coffee given by the utility function

, where "log" stands for the natural logarithm.  The price of food is $5,U F C F C( , ) log log= +
4

3

8

3
while the price of coffee is $4.  His income is originally $200.  The government now decides give
Chandler a transfer, and is debating two different transfer schemes.  Transfer #1: $100 in cash or Transfer
#2: 12 units of food and 10 units of coffee.  Chandler still keeps his original $200, in addition to the
transfer.
3a.  Clearly illustrate his budget constraint before the transfer, and how each of the transfer schemes
changes the budget constraint.
3b.  In this particular example, is Chandler happier with Transfer #1 or Transfer #2?

4.  (60 points)  Marge has the following preferences: .  She has a time endowmentU L C L C( , ) = +
1

2

3

2 8
of 400 hours per month.  If she works, she receives a wage of $3 per hour.  The price of consumption
goods is $1 per unit.
4a.  How many hours will Marge work?

In addition to the previous information, now suppose that a welfare system (AFDC) is implemented with
the following features:
-  It offers a basic grant of $100 per month if Marge has zero earnings.
-  It has a standard deduction of $300.
-  For non-deductible earnings, it reduces the basic grant at a tax rate of J=50%
-  Marge receives Medicaid, valued at $50, when on AFDC and loses it completely for leaving AFDC.
4b.  Carefully draw Marge's new budget constraint, labeling all intercepts and kink points.
4c.  For this part of the question, disregard Marge's utility function.  Suppose that the link between
AFDC and Medicaid is severed -- Marge can now earn up to $1,000 per month and receive Medicaid. 
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Illustrate Marge's new budget constraint.  Using revealed preference arguments, how would this expansion
in Medicaid eligibility affect AFDC participation, labor force participation, and hours of work?

Suppose the expansion in Medicaid to $1,000 occurred in 1990 for families with 5-year-olds, but
not for families with 6-year-olds.  You are presented with the following data on AFDC participation:

1989 1990

Households with 5-year-old
children

35% 38%

Households with 6-year-old
children

30% 40%

Thus, the first cell says that 35% of households with 5-year-olds participated in AFDC in 1989.
4d.  We observe AFDC participation rising from 1989 to 1990, the same time that Medicaid eligibility is
expanding.  Does this mean that the budget constraint analysis is wrong?
4e.  From the numbers in the box on the previous page, and from the design of the Medicaid expansions,
which of the following is the most sensible estimate of Medicaid's effect?  Justify your answer.

- Medicaid expansions decreased AFDC participation by 2 percentage points.
- Medicaid expansions decreased AFDC participation by 3 percentage points.
- Medicaid expansions increased AFDC participation by 3 percentage points.
- Medicaid expansions increased AFDC participation by 5 percentage points.
- Medicaid expansions increased AFDC participation by 10 percentage points.

4f.  Evaluate the following statement: "Holding the AFDC grant constant, lowering the tax rate on
earnings will increase hours of work and reduce welfare participation."

5.  (30 points) Suppose that the market for child immunizations is characterized by the following supply

and demand curves: Q P Q PS D= + = −12 2 150,
5a.  Suppose that the government decides it wants parents to immunize their children, so imposes a per-
unit subsidy of $15 on the demanders of immunizations.  After the subsidy is imposed, what is:
! the price that consumers pay
! the price that producers receive
! the total expenditure by the government
! the equilibrium quantity
5b.  Calculate the deadweight loss from this subsidy.
5c.  As an alternative to the proposal of the $15 subsidy for demanders, suppose that the government
offered a per-unit subsidy of $5 to demanders and a per-unit subsidy of $10 to suppliers.  Calculate the
price that consumers pay, the price that producers receive, the total expenditure by the government, and
the equilibrium quantity.
5d.  (True or False, define the underlined term) While the statutory incidence of a $15 subsidy on the
demanders or a $15 tax on the suppliers differs, the economic incidence is the same because both policies
lead to identical equilibrium quantities, producer prices, and consumer prices.

6.  (30 points)  As a policy maker, you are provided with the following information.
! The uncompensated elasticity of demand for corn with respect to the price, denoted as ,CORN, is equal to
-0.5.
! The compensated elasticity of demand for corn with respect to the price, denoted as 0CORN, is equal to -
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1.0.
! On average, 1,000 units of corn are sold per year at a price of $10 per unit.
! The supply curve for corn is perfectly elastic.
6a.  Calculate the excess burden from a 30 percent ad-valorem tax on corn.
6b.  If you were instead told that the elasticity of supply was less than perfectly elastic, would your
calculation in part a. overestimate or underestimate the true excess burden?  Why?

Now suppose you are given the two additional pieces of information.
! The uncompensated elasticity of demand for wheat with respect to the price, denoted as ,WHEAT, is equal
to -0.5.
! The compensated elasticity of demand for wheat with respect to the price, denoted as 0WHEAT, is equal
to -2.0.
6c.  Assume that corn and wheat are the only goods in the economy.  If the government needs to raise
money and can impose an ad-valorem tax on both goods, how should it set the ratio of the tax rates,

, to minimize excess burden?
τ
τ

CORN

WHEAT

6d.  Show how an ad valorem tax on corn can lead to excess burden even if there is no change in corn
consumption.  Clearly mark the excess burden in your picture.

7.  (20 points) The interest from state bonds is not counted as taxable income on a individual's federal
income tax form.  Suppose that private market bonds yield a return, r, of 20%.  Also assume that there are
3 Federal tax brackets -- 0%, 15%, and 28%.
7a.  If the return on state bonds was only 16%, which group(s) (if any) would purchase state bonds? 
Why?

Suppose that individuals in the first bracket (0%) are willing to purchase, at most, $100,000 worth
of state bonds.  Individuals in the second bracket (15%) will purchase up to $75,000, while individuals in
the third bracket (28%) are willing to purchase up to $250,000.
7b.  If the state government needs to raise $100,000 in revenue, what rate of return should it offer?  How
about for $175,000?
7c.  If the state government sold $325,000 worth of bonds, how much does it save in interest payments
compared to when the interest is taxable?  How much does the federal government lose in tax payments
because of the deductibility?



144

Final, Spring 1996, Solution
1a.  The demand curve is:  for ,  for .  Setting P=MCP Q= −400 2 Q ≤ 100 P Q= −300 Q > 100
shows that the MC curve intersects through the second segment -- thus 300-Q=40+0.5Q, or Q=173.33.
1b.  Allison would provide Q=173.33, and there would be no DWL.

2a.  Socially efficient quantity: .  Then,( ) ( )MSB MB MEB Q Q Q= + = − + − = −28 12 40 2
.MSB MC Q Q QSOCIAL= ⇒ − = ⇒ =40 2 6 5

.( )DWL = − =
1

2
5 4 8 4

2b.  per unit.s MEB QSOCIAL
= ==5 7

2c. .( )Q Q
MEB MEB

SOCIAL PRIVATE

Q QSOCIAL PRIVATE−
+











 =

2
7 5.

3a.  < PICTURE OMITTED>

3b.  Chandler's demand curve for food is: , while his demand for clothing is:F
I

PF

* =








1

3

.  Under the cash transfer, he consumes  and . C
I

PC

* =








2

3
F = 



 =

1

3

300

5
20 C = 



 =

2

3

300

4
50

This is also attainable under the in-kind budget constraint, so he is equally happy in both cases.

4a.   .( ) ( )L
wT

w
T* .= 



 = = =

1

4

1

4

1

4
400 100 H T L* *= − = 300

4b.  <SEE NEXT PAGE>
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*** Final, Fall 1999, Lecture 2, Question 2a, Externalities, Figure 1, DWL ***
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2b.  The data has public good characteristics – it certainly is non-rival in consumption in that another
person using the data is essentially costless.  Thus, it is efficient for the price to be zero, because the MC
of another person using it is zero.  In principle, it is excludable, but enforcement would prove difficult.  In
addition, one motivation for the government to supply the data rather than a private firm is because of
“natural monopoly” problems – it is efficient for only one entity to pay the fixed costs of gathering up the
data, but if one private firm did collect it, it would have monopoly power.

3a. F V
P P

P
C H

F

* =






2

1

3

3b. With a price increase, the person would be worse off.  We need to give the person money to keep the
person on the initial indifference curve.  Whether the good was normal or inferior is irrelevant.
3c.  The tax rate on clothing would be 64% or 0.64.

3d.  The statement is true.  Recall that .  Since the good is inferior, then , thus theε ε εP P
H

Is= − ε I < 0
term  (the share is always greater than or equal to zero).  As s goes up, the term gets more− >s Iε 0

positive, which means that everything else equal, the expression  is more likely to be positive. ε εP
H

Is−
Hence, the ordinary demand curve would be upward sloping.

4a.  HMOs receive a fixed payment per patient (called capitation based reimbursement).  Hence, the HMO
incurs the full marginal cost of additional care for the patient, and additional care decreases the HMO’s
profit.  FFS plans face a cost-based-reimbursement schedule.  This minimizes the variability in profits, but
provides weak incentives to control costs.  The doctor is fully reimbursed for additional procedures.
4b.  False, FFS plans have cost-based reimbursement, which provides weak incentives to control costs. 
These incentives, however, are only one reason for the differences in costs between FFS plans and HMOs. 
HMOs have both stronger incentives to control costs and stronger incentives to recruit healthy patients
(called cream skimming).  Thus, the differences may not reflect economic incentives, rather selection.
4c.  The idea is that doctors may perform excessive tests on you, where the marginal benefit to the patient
is less than the marginal cost of the procedure.  There are several reasons.  First, since the patients is
insured, he or she doesn’t pay the marginal cost, rather the insurance company does.  Second, if physicians
are reimbursed in a FFS plan, they get full reimbursement for additional tests.  Third, in reality, procedures
are uncertain – if people are risk averse, they equate expected MB with expected MC – but this would lead
to some tests that prove unnecessary.  Finally, malpractice law may induce the physician to practice
“defensive medicine” so that if something goes wrong, the physician can prove he did “appropriate” care.

5a.  The subsidy means that – that is, supplier gets more than demanders pay.  Thus, setP PS D= 125.

.  This simplifies to .200 4
1

5

5

4
4− = 



 −P PD D 204

17

4
48= ⇒ =P PD D

5b.  The effective demand curve rotates downward, and now starts at P=40 on the y-axis (but still hits at

Q=200 on the x-axis).  Rewriting the original demand curve, we have .  After the tax, theP Q= −50
1

4

y-intercept and slope change.   is the new effective demand curve asP Q Q= −



 = −



080 50

1

4
40

1

5
.

perceived by the monopolist.  Thus, , and .  Setting TR Q Q= −40
1

5
2 MR Q= −40

2

5
MR MC=
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gives .40
2

5
20 5− = +Q Q

5c.  False.  A 20% tax on demanders is the same as a 25% tax on suppliers regardless of the elasticities of
supply and demand.  The elasticities are irrelevant.

6a.  The tax system taxes cash compensation, but not employer contributions to benefit plans such as
health insurance.  The after-tax price of providing fringe benefits falls relative to wages.
6b.  False.  State bonds are already tax-exempt, therefore the benefits of the Roth IRA become nil.
6c.  It may be lower, because individuals may decide to realize capital gains when they are in a lower tax
bracket (and face a 10% rate), and because capital gains are “stepped-up” at death.
6d.  False.  The most it lowers your bill by is $280, and in that case, if you are an itemizer.




