
Microeconomics 2004-2005: Hwrk 3 answers

3.1 Costs

To derive the cost function for Cobb-Douglas, look at the book for the gen-
eral. For y = x21x

2
2 solve for x2 and plug into the cost function to get

c(y) = minx1w1x1 + w2y
1/2/x1. One should take the derivative with re-

spect to x1 and set to zero. This yields w1 + w2y
1/2(−1)/x21 = 0. Solv-

ing yields x1 = (w2/w1)1/2y
1/4. Plugging into the cost function yields

c(y) = 2
√
w1w2y

1/4.
Note one can also set TRS = −w1/w2 to discover that w1x1 = w2x2. Use

this and the production function to find x1 and x2 in terms of y, w1 and w2.
For instance from the TRS equation we find x2 = w1x1/w2. Substituting

into the production function yields y = x41(
w1
w2
)2. Hence, x1 = y

1/4
q
w2/w1.

We then plug this (and the similar one for x2) into the cost w1x1 + w2x2 to
yield c(y) = 2

√
w1w2y

1/4.
For the perfect complements production function: The company will not

waste any input and thus use the combination of inputs such that 3x1 = 4x2.
This would also equal the output y. Thus, to produce y units of output, the
company would use y/4 units of x2 and thus y/3 units of x1 (for instance y =
3x1 implies x1 = y/3). Therefore, the final cost will be c(y) = (w1/3+w2/4)y.
For the perfect substitutes production function: The company will just

buy whichever is cheaper. If the company only uses input x1 the amount the
company needs to buy of x1 is y/2. Likewise, the company would need to
buy y/3 units of x2. Thus the cost would be min{w1/2, w2/3}y.

3.2 Book Monopoly

Together one would just add the demand together so q = q1 + q2 = 50000−
2000p+10000−500p = 60000−2500p. We use this to solve for p, which is the
inverse demand. The problem would then become maxq(60000− q)/2500q−
c(q). The FOC is 24− q/1250− 2 = 0, thus q = 27500 which yields a price
of 13. Separately, we have revenue for the US as (50000− q1)/2000q1 and for
UK (10000 − q2)/500q2. Solving the FOC yields q1 = 23000 and q2 = 4500.
This yields prices of p1 = 13.5 and p2 = 11. Notice that there is a price
difference leaving room for an intermediary.
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3.3 Oligopoly

Firm A’s profits are (10 − qa − qb)qa − qa = (9 − qa − qb)qa, while firm B’s
profits are (10− qa − qb)qa.
When they choose simultaneously, FOCs are: for A, 9− 2qa− qb = 0 and

for B, 10− qa − 2qb = 0. Solving yields qa = 8/3 and qb = 11/3.
When A chooses first, he takes into account B’s decision. Thus, we can

use B’s above FOC to plug into A’s maximization problem. This makes A’s
profits taking this into account (9−qa−qb(qa))qa = (9−qa−(10−qa)/2)qa =
(4− qa/2)qa. One can take the FOC and find qa = 4 and qb = 3.
If instead B goes first, then we have B’s profits as (10− qa(qb)− qb)qb =

(10− (9−qb)/2− qb)qb = (11/2− qb/2)qb. FOC yields qb = 5.5 and qa = 1.75.

3.4 Bundling

If they can only charge separately for each item, they can charge 40 pounds
for the skirt and make a profit of 40 pounds by selling two. Also, they can
charge 30 pounds for the shirt and make a profit of 20 pounds by selling two.
For both items, the profit will be 60 pounds. You should also compare to
just selling one item of each. For the skirt, they can charge 50 pounds and
make a profit of 30 pounds and for the shirt, they can charge 35 pounts and
make a profit of 15. Selling two items of each makes sense. Food for thought.
Would this still be the case if the cost of skirts were 35 instead of 20?
If they bundled the items together they can charge 75 pounds for the

bundle (assuming they don’t sell the items separately). This yields a profit
of 150-80=70.
Obviously, they would want to bundle them.

3.5 Auctions

Similar to June 2002 exam.

3.6 Chicken

One can write the normal form game as follows
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Swerve

Don0t

Swerve Don’t

A Nash equilibrium is a set of strategies such that each player has no
incentive for deviation given the other player’s strategy. A pure strategy
N.E. is where the set of strategies are pure, that is, either Swerve or Don’t.
There are two pure-strategy Nash equilibria, each with one swerving and
the other not swerving (Don’t). We see this since the player not swerving
receives 0, switching to swerving reduces his payoff to -3. The player swerving
receives 2, switching to not swerving reduces his payoff to 1.
A mixed-strategy N.E. is where the set of strategies in the Nash equilib-

rium involve randomly choosing pure strategies with a particular distribution.
Here there is also a mixed-strategy N.E. with each swerving with probability
3/4. We see this using the following logic. If Lee is choosing Swerve with
probability p andDon0t with probability 1−p, then Spike’s payoff for Swerve
is 1 · p+0 · (1− p) = p. Also with these probabilities Spike’s payoff for Don0t
is 2 ·p+(−3) · (1−p) = 5p−3. Since Spike will also be mixing, he will could
not gain by deviating. This means that his payoffs from each strategy should
be the same. Hence, p = 5p− 3 or p = 3/4 and Lee will choose Swerve with
probability 3/4. Likewise, we can derive Spike’s strategy as choosing Swerve
with probability 3/4.
In summation, the set of Nash equilibria are

(Swerve,Don0t), (Don0t, Swerve), (.75 Swerve+.25 Don0t, .75 Swerve+
.25 Don0t).
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