Gordon Lenjosek	ECO 3149, Winter 2013
Answers to Assignment 1
1.  (
20
marks
)Suppose that a tariff of $2 per bushel on imported grain reduces domestic demand from 14 million to 12 million bushels per month, and increases domestic supply from 4 million to 8 million bushels per month.  Further suppose there is a 20 percent profits tax on producers, the demand and supply curves are linear, and the tariff does not affect the world price for grain.


a) Calculate the changes in consumers surplus, producers surplus and government revenue, and the gross benefit of the tariff.  Use a graph to explain your answer.
Change in consumers surplus = –$26 million per month  (2 marks)
Change in producers surplus = $9.6 million per month  (3 marks)
Change in government revenue = $8 + $2.4 million per month = $10.4 million per month  (3 marks)
Gross benefit = –$6 million per month (i.e., $6 million deadweight loss in production and consumption)  (2 marks)
b) From a national perspective, would you expect a cost-benefit analysis to recommend for, or against, adoption of the tariff?
From a national perspective, a CBA would recommend against adoption of the tariff since the gross benefit is negative.  (2 marks)
c) If the agriculture department views grain growers as a primary constituency, how might it calculate net benefits if it behaves as a spender?
Acting as a spender, the agriculture department might ignore the increased prices paid by domestic consumers and might not count the reallocation of domestic resources to grain production as a cost.  In this case, net benefits would equal the sum of the changes in producers surplus and tax revenue or $20 million.  Even if the deadweight losses in production and consumption were included, net benefits would still be positive at $14 million.  The agriculture department would recommend for adoption of the tariff.  (4 marks)
d) If the treasury department behaves as a guardian, how might it calculate net benefits?
Acting as a guardian, the treasury department might only count costs and benefits accruing to government.  Net benefits would equal tax revenue of $10.4 million.  Even if the deadweight losses in production and consumption were included, net benefits would still be positive at $4.4 million.  The treasury department would recommend for adoption of the tariff.  (4 marks)
2.  (
1
5
marks
)Three independent projects are being considered for a remote river valley:  project R, a recreational facility, has estimated benefits of $11 million and costs of $9 million; project F, a forest preserve with some recreational facilities, has estimated benefits of $15 million and costs of $12 million; and project W, a wilderness area with restricted public access, has estimated benefits of $7 million and costs of $3 million.  In addition, to access the valley, a road could be built for an estimated cost of $6 million that would increase the benefits of project R by $9 million; increase the benefits of project F by $5 million; and reduce the benefits of project W by $1 million.  Even in the absence of any other project, the road itself has estimated benefits of $4 million.
a) Calculate the net benefit and the benefit-cost ratio for each possible alternative.  (8 marks)
	#
	Project
	Benefits
($ million)
	Costs
($ million)
	Net Benefits
($ million)
	Benefit-Cost Ratio

	1.
	Status Quo
	0
	0
	0
	undefined

	2.
	R
	11
	9
	2
	1.22

	3.
	F
	15
	12
	3
	1.25

	4.
	W
	7
	3
	4
	2.33

	5.
	road
	4
	6
	-2
	0.67

	6.
	R + road
	20
	15
	5
	1.33

	7.
	F + road
	20
	18
	2
	1.11

	8.
	W + road
	6
	9
	-3
	0.67


Note that #6 and #7 exhibit a positive interdependency (or externality), while #8 exhibits a negative interdependency (or externality).
b) If only one project can be selected, which should be selected according to the cost-benefit analysis decision rule?  Explain.
The CBA rule is to use the net benefits criterion to decide:  #6 P #4 P #3 P #2 I #7 P #1 P #5 P #8.  The status quo, the base against which to make decisions, is no project.  Since net benefits for the status quo are zero, no project would be preferred to #8 and #5.  The benefit-cost ratio should not be used since it is biased against capital-intensive projects – it favours #4 which has lower net benefits than #6, the correct choice using the correct decision rule.  (4 marks)
c) If total public expenditures cannot exceed $12 million because of a budget constraint that is binding for political reasons, which project, or projects, should be selected according to the cost-benefit analysis decision rule?  Explain.
The budget constraint eliminates #6 and #7 from consideration.  Furthermore, #5 and #8 would not be chosen due to negative net benefits.  The constraint allows for either the combination of projects #2 & #4 to be undertaken (net benefits of $6 million) or for project #3 to be undertaken (net benefits of $3 million).  The net benefits criterion would rank:  the combination (#2 & #4) P #3 P #1 (status quo).  (3 marks)
3. 
 (
1
5
marks
)A person’s demand for a product is given by the equation  where Q is the quantity demanded at per-unit price P when the person’s income is I.



a) If the person’s income was $40,000, what would the loss in consumer surplus be if price rose from $10 to $12?  Use a graph to explain your answer.






  at ,  units and at ,  units.  Thus, the .  (6 marks)
b) If the person’s income was $60,000, what would the loss in consumer surplus be if price rose from $10 to $12?  Use a graph to explain your answer.






  at ,  units and at ,  units.  Thus, the .  (6 marks)
c) What do your answers to parts (a) and (b) tell you about willingness to pay?
WTP is dependent on income.  The larger a person’s income, the larger is his/her WTP to avoid a price increase.  (3 marks)
4.  (
30
marks
)Consider a perfectly competitive market for a good.
a) 

If average cost is given by the equation , where  is the quantity supplied, derive the equation of the market supply curve.



    .






The supply curve equals  above .  This occurs for all .  Therefore,   .  (8 marks)
b) 

Assume market demand is given by the equation  where  is the quantity demanded and P is the market price.  In equilibrium, what is the price, quantity, level of industry profits, and producers surplus?






     and ,  and .  (8 marks)


c) 
Now assume that tastes change such that the market demand equation becomes .  In the new equilibrium, what is the price, quantity, level of industry profits, and producers surplus?






     and ,  and   (8 marks)
d) Compare the two equilibria.  By how much did producers surplus change, and what does the change in producers surplus equal?  Explain.

  (6 marks)
5.  (
20
marks
)The government is considering imposing an $5 hourly wage in a low-wage labour market that is not presently subject to a minimum wage.  Assume that:
· all workers in the market are equally productive, the current market clearing wage rate is $4 per hour, and there are 600 workers employed at this wage rate;
· under the minimum wage legislation, only 500 workers would be employed;
· the market reservation wage is $1; and
· the demand and supply schedules for labour are linear.
Using a graph to explain your answer, what is the dollar value of the policy’s impact on:
a) employers?
Employers lose surplus equal to areas 1 + 2 = $550.  (3 marks)
b) workers?  (Differentiate between employed and unemployed workers, and provide two possible alternative dollar values for unemployed workers.)
Workers who remain employed gain additional wage revenue equal to area 1 or $500.  This is a transfer of surplus from employers to employed workers.  (3 marks)


Workers who become unemployed lose, but the loss in surplus depends on where they are located along the supply curve – they may be located anywhere on this schedule between the market reservation wage ($1) and the market clearing wage ($4).  Note that workers who enter the market as unemployed workers because of the minimum wage policy (i.e., workers whose willingness to work, or opportunity cost of leisure, is higher than the market clearing wage) are not relevant to the analysis.
· 
If the unemployed workers are located along the supply curve between the market clearing wage and , their loss in surplus equals area 3 or $25.  (2 marks)






Note:   and   or .  Thus, if , .  (4 marks)
· If unemployed workers are equally distributed along the supply curve between the market clearing wage and the market reservation wage, their loss in surplus is $150.  (5 marks)
c) society?
The impact on society equals the sum of the gains and losses for employers, and employed and unemployed workers.  Depending on how the latter is valued, it is either $75 or $200.  In both cases, society incurs a net loss.  (3 marks)
Note:  Costs associated with implementing and enforcing the minimum wage are not included in the analysis.
6.  (
20
marks
)At the world price of $40 per barrel, a country imports 8 billion barrels of crude oil and produces 8 billion barrels domestically per year.  Assume linear schedules, and a point price elasticity of domestic supply of 0.25 and a point price elasticity of domestic demand of 0.1 at this equilibrium.


a) Now suppose that the country imposes a $5 per barrel import fee on crude oil.  The import fee costs $50 million per year to administer and does not affect the world price.  If only producers, consumers and taxpayers within the country have standing, calculate:
· the quantities consumed, produced domestically, and imported after the imposition of the import fee; and
· the changes in consumers surplus, producers surplus and government revenue, and the annual gross benefit of the import fee.
Use a graph to explain your answer.

  (2 marks)

  (2 marks)
Imports are reduced to 15.8 – 8.25 = 7.55 billion barrels after the import fee is imposed.  (1 mark)
The change in consumers surplus is –$79.5 billion.  (1 mark)
The change in producers surplus is $40.625 billion.  (2 marks)
The change in government revenue is 37.75 – 0.05 = $37.7 billion.  (2 marks)
The annual gross benefit of the import fee is –$1.175 billion.  (1 mark)
b) Re-estimate the annual gross benefit (and all its components) assuming that 20 percent of the increase in producers surplus is taxed, that increases in all tax revenues in this market less the cost of administering the import fee are used to reduce the overall level of domestic taxes, and that the marginal excess burden of taxation is 0.25 (i.e., there is an efficiency loss of 25 cents from each dollar of tax revenue raised in the country).
The change in consumers surplus is –$79.5 billion.  (1 mark)
The change in producers surplus is $32.5 billion.  (2 marks)
The change in government revenue is 37.75 – 0.05 + 8.125 = $45.825 billion.  This is transferred to consumers and producers through a tax reduction.  (3 marks)
The efficiency gain from reducing overall domestic taxes is 45.825 x 0.25 = $11.456 billion.  (2 marks)
The annual gross benefit of the import fee is $10.281 billion.  (1 mark)
Aside:  Reducing the overall level of domestic taxes could, depending on elasticities in other markets, either increase or decrease overall government revenue.  The implicit assumption here is that overall government revenue is unaffected.
7. 

 (
30
marks
)In the absence of taxes and subsidies, the demand and supply for bags of cement per time period are given by  and , respectively.  Nevertheless, a tax of $2 per bag exists.  Three hundred bags of cement are required for a project.  Calculate the opportunity cost to society of these 300 bags and the shadow price of cement.  Compare numerically the government’s expenditure on cement with its opportunity cost.  Use a graph to explain your answer.



Aside:  In equilibrium without tax:  .  Thus,  and .  (This price and quantity are not shown in diagram below; they serve as reference points only.)








In equilibrium with tax:  ,     ,  and .  (9 marks)







In equilibrium with tax plus government demand for cement:  ,     ,  and .  Private demand for bags of cement is .  (9 marks)
Social opportunity cost of cement for the project:










· 
Areas 1 + 2 + 3 + 4 + 5 + 6 =..
· 
Areas 7 + 8 = .
Thus, the social opportunity cost of cement = $3,300.  (6 marks)

The shadow price of cement .  (3 marks)

Government expenditure on cement  the social opportunity cost of cement.  (3 marks)
Note:  this verifies the general rule on p. 110 of Boardman et al which indicates that, in factor markets where supply is taxed, the budgetary outlay exceeds the opportunity cost.




2
oleObject2.bin

image47.wmf
(

)

200

4

200

600

-

=

-

=

a


oleObject48.bin

image48.wmf
(

)

1

200

-

=

W

L

S


oleObject49.bin

image49.wmf
200

1

S

L

W

+

=


oleObject50.bin

image50.wmf
500

=

S

L


oleObject51.bin

image51.wmf
5

.

3

=

W


oleObject52.bin

image3.wmf
20

-

2Q

10

12

Q

P

4

5

20

0

I = $40,000


image52.wmf
$40.63B

$0.63B

$37.75B

$0.5B

S

D

40

45

Crude oil

(billion 

barrels)

Price ($/barrel)

8

8.25

15.8

16

7.55

Plus government admin cost

of $0.05 billion.


oleObject53.bin






$40.63B

$0.63B

$37.75B

$0.5B

S

D

40

45

Crude oil

(billion 

barrels)

Price ($/barrel)

8

8.25

15.8

16

7.55

Plus government admin cost

of $0.05 billion.








image53.wmf
25

.

8

25

.

0

25

.

0

25

.

0

25

.

0

1

=

+

=

Þ

=

D

=

D

Þ

D

D

=

=

S

w

S

w

S

w

S

S

w

w

S

S

q

q

p

p

q

q

q

p

p

q

h


oleObject54.bin

image54.wmf
8

.

15

2

.

0

2

.

0

1

.

0

1

.

0

1

=

-

=

Þ

-

=

D

-

=

D

Þ

D

D

=

-

=

D

w

D

w

D

w

D

D

w

w

D

D

q

q

p

p

q

q

q

p

p

q

h


oleObject55.bin

image55.wmf
P

Q

D

10

1500

-

=


oleObject56.bin

image56.wmf
P

Q

S

140

=


oleObject57.bin

oleObject3.bin






20-2Q

10

12

Q

P

4

5

20

0

I = $40,000








image57.wmf
S

D

Q

Q

=


oleObject58.bin

image58.wmf
10

=

P


oleObject59.bin

image59.wmf
1400

=

Q


oleObject60.bin

image60.wmf
Q

P

Opportunity Cost:  Excise Tax on Supply

D

P

D

P+G

S

Q

D

P

1361.33

Q

E

1381.33

P

C

=11.87

P

F

1

=11.87

1

2

3

4

5

S + tax

P

F

=9.87

Q

E

1

1661.33

P

C

1

=13.87

6

7

8

a

i

b

c

d

e

f

g

h


oleObject61.bin






Q

P

Opportunity Cost:  Excise Tax on Supply

DP

DP+G

S

QDP

1361.33

QE

1381.33

PC=11.87

PF1=11.87

1

2

3

4

5

S + tax

PF=9.87

QE1

1661.33

PC1=13.87

6

7

8

a

i

b

c

d

e

f

g

h








image61.wmf
2

+

=

F

C

P

P


oleObject62.bin

image4.wmf
24

-

2Q

10

12

Q

P

6

7

24

0

I = $60,000


oleObject63.bin

image62.wmf
(

)

2

140

10

1500

-

=

-

C

C

P

P


oleObject64.bin

image63.wmf
87

.

11

=

C

P


oleObject65.bin

image64.wmf
87

.

9

=

F

P


oleObject66.bin

image65.wmf
33

.

1381

=

E

Q


oleObject67.bin

image66.wmf
2

1

1

+

=

F

C

P

P


oleObject4.bin






24-2Q

10

12

Q

P

6

7

24

0

I = $60,000








oleObject68.bin

oleObject69.bin

image67.wmf
(

)

2

140

10

1800

-

=

-

C

C

P

P


oleObject70.bin

image68.wmf
87

.

13

1

=

C

P


oleObject71.bin

image69.wmf
87

.

11

1

=

F

P


oleObject72.bin

image70.wmf
33

.

1661

1

=

E

Q


oleObject73.bin

image5.wmf
P

Q

5

.

0

10

-

=


image71.wmf
33

.

1361

10

1500

1

=

-

=

C

P

D

P

Q


oleObject74.bin

image72.wmf
1

-

-

=

D

a

CS


oleObject75.bin

image73.wmf
e

d

c

b

PS

+

+

+

+

=

D

4


oleObject76.bin

image74.wmf
(

)

(

)

(

)

h

g

f

e

d

purchase

GR

+

+

+

+

-

+

+

+

+

+

+

+

-

=

D

8

7

6

5

4

3

2

1


oleObject77.bin

image75.wmf
(

)

(

)

4

1

+

+

-

+

+

+

+

=

D

c

b

h

g

f

a

tax

GR


oleObject78.bin

oleObject5.bin

image76.wmf
(

)

(

)

8

7

6

5

4

3

2

1

+

+

+

+

+

+

+

-

=

cement

SOC


oleObject79.bin

image77.wmf
(

)

(

)

33

.

257

$

2

1

1

=

-

+

P

D

E

C

C

Q

Q

P

P


oleObject80.bin

image78.wmf
(

)

(

)

67

.

3042

$

2

1

1

1

=

-

+

E

E

F

F

Q

Q

P

P


oleObject81.bin

image79.wmf
11

$

300

3300

=

=


oleObject82.bin

image80.wmf
(

)

=

>

=

-

=

300

,

3

$

160

,

4

$

1

1

P

D

E

C

Q

Q

P


oleObject83.bin

image6.wmf
10

$

=

P


oleObject6.bin

image7.wmf
5

=

Q


oleObject7.bin

image8.wmf
12

$

=

P


oleObject8.bin

image9.wmf
4

=

Q


oleObject9.bin

image10.wmf
(

)

9

$

10

12

2

5

4

-

=

-

´

+

-

=

D

-

=

D

p

q

CS


oleObject10.bin

image11.wmf
P

Q

5

.

0

12

-

=


oleObject11.bin

image12.wmf
10

$

=

P


oleObject12.bin

image13.wmf
7

=

Q


oleObject13.bin

oleObject14.bin

image14.wmf
6

=

Q


oleObject15.bin

image15.wmf
(

)

13

$

10

12

2

7

6

-

=

-

´

+

-

=

D

-

=

D

p

q

CS


oleObject16.bin

image16.wmf
(

)

S

S

S

Q

Q

Q

AC

60

15

2

+

=


oleObject17.bin

image17.wmf
S

Q


oleObject18.bin

image18.wmf
(

)

Q

Q

Q

AC

S

60

15

2

+

=


oleObject19.bin

image19.wmf
(

)

(

)

60

15

2

*

2

+

=

=

Q

Q

Q

AC

Q

C

S

S

S


oleObject20.bin

image20.wmf
(

)

(

)

15

4

Q

Q

Q

C

Q

MC

S

S

S

=

¶

¶

=


oleObject21.bin

image21.wmf
(

)

S

Q

MC


oleObject22.bin

image22.wmf
(

)

15

2

Q

Q

AVC

S

=


oleObject23.bin

image23.wmf
(

)

(

)

Þ

>

Þ

>

15

2

15

4

Q

Q

Q

AVC

Q

MC

S

S


oleObject24.bin

image24.wmf
0

>

Q


oleObject25.bin

image25.wmf
15

4

Q

P

=


oleObject26.bin

image26.wmf
P

Q

S

75

.

3

=


oleObject27.bin

image27.wmf
P

Q

D

-

=

19


oleObject28.bin

image28.wmf
D

Q


oleObject29.bin

image29.wmf
S

D

Q

Q

=


oleObject30.bin

image30.wmf
P

P

75

.

3

19

=

-


oleObject31.bin

image31.wmf
4

=

P


oleObject32.bin

image1.wmf
$12M

$4M

$8M

$2M

20% profits tax = $2.4M

S

D

P

W

P

W

+2

Grain

(million 

bushels

per month)

Price ($/bushel)

4

8

12

14


image32.wmf
15

=

Q


oleObject33.bin

image33.wmf
30

90

60

-

=

-

=

-

=

C

R

p


oleObject34.bin

image34.wmf
(

)

FC

PS

+

=

=

p

30


oleObject35.bin

image35.wmf
D

4

Q

P

15

0

S = MC

7.5

2

D

1

AVC


oleObject36.bin






D

4

Q

P

15

0

S = MC

7.5

2

D1

AVC








image36.wmf
P

Q

D

-

=

5

.

9


oleObject37.bin

oleObject1.bin






$12M

$4M

$8M

$2M

20% profits tax = $2.4M

S

D

PW

PW+2

Grain

(million 

bushels

per month)

Price ($/bushel)

4

8

12

14








image37.wmf
S

D

Q

Q

=


oleObject38.bin

image38.wmf
P

P

75

.

3

5

.

9

=

-


oleObject39.bin

image39.wmf
2

=

P


oleObject40.bin

image40.wmf
5

.

7

=

Q


oleObject41.bin

image41.wmf
5

.

52

5

.

67

15

-

=

-

=

-

=

C

R

p


oleObject42.bin

image2.wmf
I

P

Q

0001

.

0

5

.

0

6

+

-

=


image42.wmf
5

.

7

=

PS


oleObject43.bin

image43.wmf
(

)

p

D

=

-

-

-

=

-

=

-

=

D

30

5

.

52

5

.

22

30

5

.

7

PS


oleObject44.bin

image44.wmf
Labour

Wage rate

S (labourers)

D (firms)

1

2

3

500

600

800

1

4

5

3.5

0


oleObject45.bin






Labour

Wage rate

S (labourers)

D (firms)

1

2

3

500

600

800

1

4

5

3.5

0








image45.wmf
5

.

3

=

W


oleObject46.bin

image46.wmf
200

1

4

0

600

=

-

-

=

D

D

W

L


oleObject47.bin

