ECON 351/ FISCAL ECONOMICS I/FALL’2002 /PROBLEM SET 2

Dr. Osman Zaim

On public goods:

1. Suppose that 10 people live on a street and each of them is willing to pay $2 for each extra streetlight, regardless of the number of streetlights provided. If the cost of providing x streetlights is given by c(x)=x2, what is the Pareto efficient number of streetlights to provide?

2. Thelma and Louise are neighbours. During the winter it is impossible for a snowplow to clear the street in front of Thelma’s house without clearing the front of Louise’s. Thelma’s marginal benefit from snowplowing services is 12-z where z is the number of times the street is plowed. Louise’s marginal benefit is 8-2.z. the marginal cost of getting the street plowed is $16.


Sketch the two marginal benefit schedules and the aggregate marginal benefit schedule. Draw in the marginal cost schedule, and find the efficient level of provision for snowplowing services?

3. Shuttle buses  from Bilkent University Campus to the centrum of Ankara is considered as a public service provided by the university. There are 1000 students using the buses, each having a personal total benefit function TB=0.001B2+0.1B, where B is the number of buses per day. University’s cost function is TC=2B2.

a. Explain why shuttle buses are characterized as a public service above? Give some justifications.

b. Assuming that the shuttle service is provided privately, instead of being public, calculate how many bus trips will be provided.

c. Now calculate the publicly provided amount of the same service.

d. Compare the benefits to the society in parts (b) and (c), report any differences you have observed.

On externalities and remedies to the externality problem:

4. Bilkent University Campus, Real Shopping Centre, Sports International, and Tepe Knauf Co. are located near each other so that the cost function of each economic entity is given as follows:

Real Shopping Centre

C(m)=A.m2-B.l

Sports International


C(s)=D.s2+E.m+F.k

Bilkent University Campus


C(l)=G.l2- H.m+J.k-K.s

Tepe Knauf Co.


C(k)=N.k2
(Assume A, B, D, E, F, G, H, J, K, and N are positive.)

Where:

.m= a variable representing the quantity of all goods sold in the shopping centre

.s= amount of sports and recreational activities provided

.l= index of life quality in the university campus

.k=amount of Tepe-Knauf products

Prices of these goods/services are Pm, Ps, Pl, Pk respectively and determined under competitive conditions.

Now you are supposed to answer the following based on the given information:

a. Define what an externality is. For the given setting indicate the externalities. Are they NEGATIVE or POSITIVE in their nature? Give possible reasons for their negativity or positivity

b. Under perfectly competitive conditions how much each economic entity provides to its customers/students/members etc.? Is this solution Pareto efficient? Explain.

c. If your answer to (b) is “no” then what would the Pareto efficient levels of provsion be?

d. Are the levels you found in parts (b) and (c) different.  Why? Explain in a short paragraph. (Do not argue mathematically)

5.  Assume that the society consists of three individuals A, B and C. Their demand functions for the number of street lights ( a public good) are represented by

DA=10-2P

DB=15-3P

DC=24-6P

(a) if the marginal cost of providing street lights is constant at 8$, how many street lights should be provided so that the provision of this public good is Pareto efficient?

(b) How much each individual is willing to pay at the equilibrium level of street lights? 

(c) What are the total tax payments made by each individual?

6. The table below provides data on the marginal benefits of three consumers who desire security protection in a community. (These data summarize the numbers used to derive the demand curve for security protection) In the table, the marginal benefits for up to 4 security guards per week are shown for each consumer.




Number of security guards per week



1

2

3

4

MBA       
$300

$250

$200

$150

MBB

$250

$200

$150

$100

MBC

$200

$150

$100

$50

Suppose that the weekly cost per security guard is $450.

(a) How many security guards will be hired and how much each individual pay for the security service?

(b) Suppose the price of hiring a security guard increases from $450 to $600. Show how will this effect the number of security guards hired and the price paid by each consumer

Hints: 

a. Work these questions on your own though they will not be graded so that you can learn the subject matter better.

b. If you find the questions difficult, first go back to your lecture notes and textbook and try to solve them on a firm theoretical basis.

c. Make sure that you have read the week 1 articles specified in the syllabus and understood them.

d. These questions will be covered in the first problem session.

e. If you wish you can submit your solutions, these will not be graded but feedback will certainly be given in the office hours.
