Part I: Multiple Choice Questions:
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Part I1:

I answered questions: 2. (supply side) and 3. (Monopoly, Duopolies, game
theory)

2. Supply side:

a)
The minimum price necessary for the firm to earn nonnegative profits is when
2ol 0, so:
aq
TCc 32
AC=—=—+2q
q q
g 32q72+2=0
aq ¢ B
2=232q7*
0,0625 = q~2
q=+4

Then the price will be:
32
AC = T +2x4=16

To conclude, the minimum price necessary for the firm to earn nonnegative
profits is 16.
b)
To derive the market supply curve, I first find MC:

MC = 4q
We know that individual firms’ supply is p=MC, so the individual supply per firm
is:

P=4q

q=0,25p

And we have 400 identical firms in the market, making the total market supply:
Q, =400+ (q(p)) = 100p

<)
We know that in the long run the equilibrium price and quantity is found where
MC=AC=P, therefore I'll find where MC=AC:

aTC
MC = —=3¢% —32q + 109
dq
TC
AC =?=q2—16q+109

MC = AC

3g% —32q + 109 = g% — 16q + 109
2q°—16q =0

2q% = 16q

2q =16

q=8

And then I find price by inserting q=8 into the AC function:
p=AC=8>—-16%8+109 =45



d)
First, I find the total quantity:
Q =2050—-10%*45 = 1600
Then I can calculate the number of firms in the market in the long-run
equilibrium:

Q 1600
n=—=——=200
q 8

€)
She can not just increase her prices, because then people will buy elsewhere, and
then she won’t be able to sell the same quantity.

She would be indifferent from staying or exiting the market, but I will say that if
she’s already in the market she should stay, until she will experience a loss.

3. Monopoly, Duopolies, Game Theory.

a)
To determine P and Q, I first find MC and MR:

ac
MC = —=2q +90

dq
MR = 180 — 4Q
Then I set MC=MR:
MC = MR
2Q0 +90 =180 —4Q
6Q =90
Q=15

And then I find the price:
P =180—-2%15=150
So, price is 150 and quantity is 15.

To, find the deadweight loss I first calculate P and Q if the market were perfect,
and I find the MR for the quantity of 15:

180 — 2Q = 2q + 90

90 = 4q

q =225

p =180 —2%22,5=130

MRy onopoty = 180 — 4 % 15 = 120

The deadweight loss caused by monopoly, compared to perfect competition is
then:

(150 — 120) = (22,5 = 15)

DWL = > =112,5




b)
As they set prices simultaneously we are dealing with a Bertrand duopoly. As we
have the demand functions I first set up the profit function for Peter:
Ty = Pp*qp — AC % qp
Then I substitute in for qp:
Ty = pp * (420 = 2pp +py) — 0
Then I find the marginal profits and set it equal to 0:

o — 420 — 4pp + 0
app - Pp Pa =

4p, = 420 + p,

pP - 105 + OJZSPA
Now, I do the same thing for Alicia:

Ty = Pa*qa—AC *qy
Then I substitute in for gu:
my = pa* (420 —2p, +pp) — 0

Then I find the marginal profits and set it equal to 0:

anA

dpa
4pA =420+ Pr
pa = 105+ 0,25p,
Then I use the best response functions found and solve for pp and py:

pp = 105 + 0,25(105 + 0,25pp)

L 131,25
16pp - ’

pp = 140
In this case p4 will be the same:
Pp = pa = 140
Then I find the quantity produced, by using their demand functions and insert p:
qp =420 — 2 %140 + 140 = 280
q, =420 —2 %140 + 140 = 280

c)

Now, I have new demand curves so I do the same as in b).
Then I substitute in for qy:
1, = pp * (200 — 2pp + 0,5p,) — 0



Then I find the marginal profits and set it equal to 0:
m
2 =200—4pp,+0,5p, =0

dpp
4p, = 200 + 0,5p,

1

pp = 50 + gPa
Now, I do the same thing for Alicia:
Then [ substitute in for q :

Ty = py * (600 —1,5p, + 1,5pp) — 0

Then I find the marginal profits and set it equal to 0:

aﬂ=600—3p + 1,5p, =0

app A ’ P

3pa = 600 + 1,5pp

pa = 200 + 0,5pp

Then I use the best response functions found and solve for pp and py:

1

15 _ 78
1617}3 =

Pp = 80
And for Alicia p, will be:

1

15 = 2725
16PA =
Pa = 240

Then I find the quantity produced, by using their demand functions and insert p:
qp = 200—2%80+0,5* 240 = 160
qa =600 —1,5%240+ 1,580 = 360

d)

First, I look at it from the sight of Peter:

If Alicia chooses ‘No seating’ then Peter’s best response will be to provide ‘seating .
If Alicia chooses “Seating then Petet’s best response will be to provide ‘No seating .

If we look at it from the sight of Alicia:

If Peter chooses ‘No seating’ then Alicia’s best response will be to provide ‘No
seating’.

If Peter chooses “Seating’ then Alicia’s best response will be to provide “seating.



This Is also shown in the matrix below (the answer is marked in a box)

Peter
No seating Seating
Alicia No seating 210 1,2]
Seating 0,7] [6] 6

The mixed strategy equilibrium is calculated below:
Peters’s expected payoff if choosing ‘No seating™

8A,No seating * 2+ (1 - 0A,No seating) * 1
Peter’s expected payoff if choosing ‘seating™

6A,No seating * 0+ (1 - GA,No seating) * 6
We set them equal to each other:

GA,No seating *2 + (1 - eA,No seating) * 1
= eA,No seating * Ui (1 - eA,No seating) * 6

Bano seating T 1= _69A,No seating T 6
704 N0 seating — 5

5
Oano seating — 7

For Alicia we do the same:
Alicia’s expected payoff if choosing ‘No seating™

GP,NO seating * 0+ (1 - GP,NO seating) *7
Alicia’s expected payoff if choosing ‘Seating’:

6P,No seating * 2+ (1 - GP,NO seating) * 6
We set them equal to each other:

eP,No seating * 0+ (1 - GP,NO seating) * 7

= eP,No seating * 2+ (1 - 9P,No seating) * 6

_76P,N0 seating +7=6- 49P,No seating

39P,No seating — 1
1
Opno seating — §

So, these results mean that the probability that Alicia choose ‘No seating’ is

5 i L e e 2
- and therefore the probability that Alicia is cho:)smg Seating is —.
The probability that Peter choose ‘No seating’ is 3 and therefore the

- . . N . . 2
probability that Peter is choosing “Seating is 3



