
Microeconomics 2004-2005

Homework 2: Answer Key

2.1 Grades

The average of the two grades has indifference curves that are the same
as perfect substitutes. When the weighting changes, the slope will change.
When the weighting is 2/3 for the first and 1/3 for the second. Scoring 50
on the first and 0 on the second is on the same indifference curve as scoring
0 on the first and 100 on the second.
The highest of the two grades is a function max{x, y}. This should

reverse-L shaped indifference curves. That is, from the y-axis horizontally
over to a kink and then vertically down to the x-axis. Preferences are not
convex. The lowest gives the function min{x, y}. This is L shaped and is
convex. When grade is chosen at Random, you can draw a variety of indif-
ference curves. There is no particular correct answer. If you are risk-neutral
they will be downward sloping lines. If you are risk-averse, they will proba-
bly be hyperbolas. If you are risk-loving, they will be the reflection of this.
Risk-averse and risk-neutral are convex. Note that I you did not need to
mention risk-preferences for full credit since we did not cover it in lecture.

2.2 Football Follies

The problem when Sam prefers the players that are the fastest and have the
best ball control is that how do you compare one that is fast but clumsy and
one that is slow but adroit. Thus, his preferences aren’t complete.
When Sam prefers first speed and then ball control, all properties are

satisfied. When Sam likes endurance as well, then his preferences fail to
satisfy transitivity. This part is similar to the Condercet paradox. Let us
say transitivity is violated such as when players are such that Sam prefers
A > B > C > A. Also say that there are 10 other players that he prefers
to them. To put 11 players on the pitch he must choose one of the 3. He
would put the other 10 on since he prefers them. The problem now is that
he would always prefer a player on the bench to one in the field and would
constantly be substituting.
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2.3 Preferences

Notice u = (v/3)2. The MRS of Sam is always −1 so therefore that is the
same with Shirley. Bill also has an MRS of −1; however, Bill prefers less to
more while Shirley and Sam prefer more to less. We know they can’t be the
same since w = −v/3 which is not a increasing monotonic transformation.

2.4 Cobb-Douglas

The key to solving this problem is realizing that preferences don’t change
when we apply a monotone transformation. For CD of xa1x

b
2 we can apply

the function f(z) = z2/(a+b) to get a utility function of the form xβ1x
2−β
2 where

β = 2a/(a + b). If we apply the function f(z) = 2z3/(a+b), we get a utility
function of the form 2xβ1x

3−β
2 where β = 3a/(a + b). One can get the MRS

of these functions by routine calculation.

2.5 Demand

You could solve this question by setting MRS = −px/py. This yields
−4√y = −px/py. Thus, y = (px/4py)

2. This makes sense since utility is
quasilinear. If we plug y into the b.c. we can solve for x. This yields
x = m

px
− px

16py
. We can draw the demand curve (price on the y-axis) by

plugging in choices for py. It is clear that this is asymptotic to the x-axis
since when px is small x is large. Notice the x-intercept is solved when we set
x = 0 or 0 = m

px
− px

16py
. We then solve for px = 4

√
m · py. When py = 1 and

m = 2, the x-intercept is 4
√
2 and when py = 2 and m = 2, the x-intercept

is 8. Thus, the demand curve shifts up when py is increased and the goods
are gross substitutes.

2.6 Homotheticity

The key step necessary is to show u(kx, ky) = min{4kx, 3ky} = kmin{4x, 3y} =
ku(x, y). Note we can make the step min{4kx, 3ky} = kmin{4x, 3y} thanks
to if 4kx < 3ky and k > 0, then 4x < 3y (and vice-versa). The rest
is the same as in lecture. If (x, y) Â (x̂, ŷ) then u(x, y) > u(x̂, ŷ). If
k > 0, then we also have ku(x, y) > ku(x̂, ŷ). From the key step, we have
u(kx, ky) > u(kx̂, kŷ). This then implies (kx, ky) Â (kx̂, kŷ).
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It is easy to show that x and xy are homothetic functions: the second is
Cobb-Douglas. The bundle, (1, 1) is preferred to (3/2, 1/2). However, (2, 2)
is not preferred to (3, 1) (k = 2).
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