Mip-terM || Econ500, (WHITE) November 5, 2008

Name:
E-mail: @uiuc.edu

All questions must be answered on thistest form!
For each question you must show your work and (or) provideearchrgument.
All graphs must be accurate to get credit.

Question 1 A utility function is given byu(x1, X2) = 4In(Xy) + In(x2), where In) is the
logarithm ofx. Recall that the derivative of IR] = 1/x, e.g., the partial derivative
of u(xg, X2) with respect toax; is 1/x;. Suppose that prices apg = 2, p» = 1. Then
the equation of the incomefter curve is

X1 =

12 points



Question 2 A consumer’s utility function is given by(xs, X2) = X1X2. The person has
anincomd = 90. The price of each unit of good 2 is 2 Dollars. However, ttiesp
of each unit of good 1 is.@x;. As a consequence, the budget constraint is given by
O.lx§+2x2 = 90. Further, when solving this problem you can ignore thestraints
thatx, xo > 0. Solve for the optimal consumption by using the Lagranggan
only need to solve the first order conditions o) 4 points

The Lagrangean is given by

The optimal consumption of good 2 isx, = 10 points




Question 3 Suppose that a city is considering purchasing some land jpoubéc park.
The per capita cost of purchasing the land would be 200 Bollar

(a) Suppose that the city wants to pay the cost of 200 Dollars laygihg an en-
trance fee ofp Dollars. The estimated per capita demand functior( =
40 - 2p, i.e., X(p) is the number of times an individual would visit the park
if the entrance fee ip. The cities’ revenue per capita is therefqre(p).
Determine the entrance fgethat the city must charge such that its revenue

per individual is 200 DollarsHint: The answer is an integer, so you can just
solve this numerically).

Theentrancefeeisp = 3 points




(b) You are an economic consultant of the city who wants to datexwhich of
following policy is better: (i) Charge the entrance fpaletermined in part
(a); (i) impose a tax of 200 Dollars on every individual arla free entry
to the park (i.e., choosp = 0). 8 points
Let x be the number of times an individual visits the park, andrdie the
amount of money the person spends on other goodsl hetan individual's
income. For example, if the person spends 40 Dollars on the faenm
would bel — 40. One can easily verify that the utility functiar{x, m) =
20x — 0.25x% + mgenerates the demand functirp) = 40— 2p.

In case (i), i.e., if the city charges the entrance fiethat you determined in
(a) then

aperson’sutility is

(The answer will depend on |. Also, if you were unable to find @)rthen
use p= 8for the argumeni.

Now suppose each citizens must pay the tax of 200, but gdtrited access
to the park (i.e.p = 0). Then

aperson’sutility is

Given the computation, which policy is bettendrk the correct answér

An entrance fee p| | A tax of 200 Dollars.




Question 4 A person’s income fber curves for price ratiopi/p2 = 1 andpy/p2 = 2
are depicted below. Suppose the person’s inconhe=i80. Originally, prices are
p1 = 2, p2 = 1. Then the price of good 1 decreasepic= 1. 12 points
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Atpricesp, =2, p = 1demand isx; = Xy =

Atpricesp, =1, p; = 1demandisx; = Xp =

Determine the Slutzky substitution and incontteets. Recall, that in the Slutzky
substitution €&ect, the person is compensated with exactly the level ofmecat
which the consumer carffard the original consumption choice at the new prices.

The change in demand dueto the substitution effect isASx; = ASX, =

The changein demand dueto theincome effect isA'x; = A'x, =




Question 5 A utility function is given byu(xs, X2) = xlxg. Suppose prices amg = 1,
p2 = 2. Then the least costly consumption bundle that gives iyubi 125 is

Xp = , Xo = 12 points




Question 6 Suppose there are two types of costumers that use cellutaregh High
demand types have a utility functieq(t.m) = 10t —t2+mwhile low demand types
have a utility functionu(t, m) = 20t — t2 + m. The cellular phone companyfers
a contractsTy, Fp, for the high demand types, whellg is the number of hours
the person can call arfg, is the total fee for the contract. Similarly;, F; is the
contract for the low demand types. Since 20% of the populaie high and 80%
low demand costumers, the firms solves the following maxatiin problem.

max_ 0.2Fp + 0.8F,
Fn,Th,Fi.Ti

subject to

1. 10T -T2-F 20
2. 20Ty~ T2 - Fp > 20T - T? - F.

The objective is the firm’s expected revenue per costumeh @vobability 0.2 the
costumer is a high demand type, and the reveniig End with probability 0.8 the
demand is low and the probability i5). The first constraint ensures that the low
type is better & accepting the contract rather than not accepting it andngedt
paydt of zero. The second constraint ensures that the high demypedchoose
the contract that is designed for them (we will show in a felti@cture that the low
demand types will never choose the contract designed fdrithhedemand types).

(@ 4 points

The Lagrangean isgiven by




(b) Solve the Lagrangean to determine the optimal valueS{@andT, (you will
have to take the first order conditions with respect to alt f@riables, how-
ever, you only need to find, andT,.) 10 points

Th= T|=




Question 7 A person has an incomelif= 10,000 and faces the loss of @0 in case of
an accident. The Bernoulli utility function igx) = /x.

(a) Suppose that the person’s probability of having an accige®02. Then 5 points

The expected utility when being uninsured is

(b) Now suppose the an insurance compafigrms full coverage at a price df.
What is the maximum price the insurance company can chatdbkiggorice
the person must be indierent between being insured and being uninsuredh points

(c) Now suppose that the person’s probability of an accident i¥he insurance
company @fers coverage at a price = 1,900. Determine the least risky
person, i.e., the lowest who would be just willing to sign up. 5 points




Question 8 A lottery has the following possible paffe: With probability 31,000 the
paydt is 900 Dollars. With probability AL00 the payfi is 9 Dollars and with
probability 10 the pay€ is 1 Dollar. Suppose the person’s Bernoulli utility is

VX
(@ Then 5 points

The certainty equivalent of thelottery is

m = 5 points

10



