ECON351

Problem Set (Mid-Term 1)

1. A society consists of two individuals named A and B the utility functions of which are defined as UA=(XA1)a.(XA2) and UB=(XB1)b.(XB2) . Here Xmk denotes the consumption of individual m of good k, where m=1,2 and k=1,2. Total endowments of the two goods are given as w1 and w2. (Off course you should realize that this economy is a two-good-two-individuals economy). Now, using this information answer the following questions: 
a. Define the contract curve as an implicit function of XA1 and  XA2 . 
b. What conditions on a and b ensure a linear contract curve? 
c. Derive the utility possibilities frontier. (a=b=1). 

2. An economy is made up of two people. The utility function of indiviual A is UA=(XA1).(XA2) and the utility function of individual B is UB=2(XB1)+2(XB2)  Individual A’s initial bundle consists of 1 unit of good 1 and zero unit of good 2. Individual B’s initial bundle consists of zero unit of good 1 and 1 unit of good 2. 
a. Calculate a competitive equilibrium. 
b. Find the locus of Pareto optimal allocations. 
c. Is the First Welfare Theorem satisfied? 

3. Practice the previous question by changing utility function of individual B as UB=min(XB1,XB2). 

4. Discuss the following in attributing a pottential role for the government 
(a) First fundamental theorem of Welfare Economics 
(b) Second fundamental theorem of Welfare Economics 
(c) Prisoner’s dilemma game 
(d) Imperfect competition 
(e) Externalities 
 
5. 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?

6.  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?

7. 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

