Mip-terM || Econ500, 9:30aMm (Y ELLOW) November 4, 2009

Name:
E-mail: @uiuc.edu

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

Question 1 Suppose the marginal rate of substitution is MRS(Xq, X2) = 2%2/(3X1). Sup-
pose that prices are p1 = 2, p2 = 1, and the person’s incomeis| = 30. Then the
person’s demand is

X1 = » X2 =

13 points



Question 2 A person’s utility function is u(xy, X2, L) = In(x1) + In(x2) + In(300 — L),
where x; and x, are consumption of two goods and L is the amount of time the
person works. Suppose that prices are p; = 1, p» = 2 and that the wage is
w = 10. The person’s income solely comes from labor. Thus, the person solves
maXy, x,.L IN(X1) + In(x2) + In(300 — L) subject to x1 + 2%, < 10L. 4 points

The Lagrangean isgiven by

Determine the optimal level of L (recall that the derivative of In(x) is 1/X).

At theoptimum L = 10 points




Question 3 A utility function is given by u(xg, x2) = (1/4)x1x§. The resulting demand

functions are
2|

I
X > ’I = 5 s X s 7| = 5
1(P1, P2, 1) 2(P1, P2, 1) T

3ps’
Then the indirect utility function is

v(P1, P2, 1) =

The expenditure function is

e(p1, P2, U) =

Hicksean demand for good 1 is

hl(pb P2, U) =

4 points

4 points

4 points



Question 4 Suppose a person’s income offer curves are always straight lines from (0, 0)
(for example, thisistruefor al CESutility functions). Suppose the person’sincome
isl = 20. Origindly, pricesare p1 = 1, p» = 1 and consumptionis(12, 8). Thenthe
price of good 1 increasesto p; = 2, and consumption changesto (5, 10). Determine
graphically the Slutzky income and substitution effect. 12 points

The Slutzky substitution effect for goods 1 and 2is| ASX; = ASX, =

The Slutzky income effect for goods 1and 2is| A' x; = A'X, =

X2
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Question 5 Suppose the demand functions are
I I
Xl(pl’ p2’ l) - z_p]_’ X2(p1’ p2’ I) - 2_p2

Indirect utility is

|
v(pL, P2, 1) = Neh

and the expenditure function is
&(p1, P2, U) = U~/P1p2.

A person'sincomeis| = 200, and prices are p; = 1, p» = 1. Then the government
introduces atax of 3 Dollars on each unit of good 1, raising the priceto p; = 4. 12 points

The government’stax revenueis

After tax utility is

Suppose prices are p; = p2 = 1. At what income level 17 would the person get the
above after tax utility.

" =

The deadweight loss of the tax istherefore




Question 6 A person has mean variance preferences of the form 20E[X] — Var[ X], where
X isthe random variable that describes the portfolio return.

Suppose the person has 100 Dollars. Heinvests a Dollarsin arisky asset with mean
return 1.4 and a variance of 0.2. The remainder (100 — ) isinvested in ariskless
asset with return 1.1. Thus, the portfolio’s mean return is 1.4« + 1.1(100 — «) and
the variance is 0.202.

Theoptimal @ = 12 points




Question 7 A person has a net worth of | = 120,000. The person can either get a
job which would pay $40,000 or start a business. The business requires an initia
investment of $80,000. With probability 1 — p it is a complete failure, i.e., the
payoff of the business is 0 (and of course the owner loses his initial investment).
With probability p the business is a success, in which case it pays $320,000 (so the
net payoft is $240,000).

(a) Suppose the person’s Bernoulli utility function is u(x) = +/x. Determine the
value of p at which the person isindifferent between starting the business and
getting the job. 5 points

To start the business p >

(b) Now consider someone with the Bernoulli utility function u(x) = —1/x. De-
termine the value of p at which this person is indifferent between starting the
business and getting the job. 5 points

To start the business p >

() Who is morerisk averse? (circle the correct answer) 3 points

ThePersonin (a)| | The Person in (b)

Explain:




Question 8 A lottery hasthefollowing possible payoffs. With probability 1/10 the payoft
is 25 Dollars. With probability 1/5 the payoft is 4 Dollars and with probability 1/2
the payoft is 1 Dollar; with the remaining probability the payoff is zero. Suppose
the person’s Bernoulli utility is v/x.

(@ Then 6 points

The certainty equivalent of thelottery is

(b) Now suppose that the highest payoft is minstead of 25 Dollars. Determine the
value of msuch that certainty equivalent is 3 Dollars.

m = 6 points




