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ECC2000
S2/2020
Intermediate microeconomics
Assignment 9
1
SPE
For the next two questions, use the game shown below (Use the first graph only; the second
is the solution):
1. (1 mark) Find the SPE outcome.
The SPE outcome is (D, Z, M)
2. (1 mark) Give the complete SPE strategy.
The SPE is (DM, BZ, FH).
2
SPE, commitment
For the next two questions, see the game shown below: (Use the first graph only; the second
is the solution)
1. (1 mark) Find the SPE outcome.
The SPE outcome is (D, R, Z)
2. (1 mark) Could player 2 improve her payoff by committing to a certain strategy in
advance? If so, what strategy should she commit to and what are the new payoffs?
Answer: Yes – suppose that player 2 could commit to picking R even if 1 selects U.
Then 1 would select U and the payoffs would be (3,3,3). The problem is that, without
the commitment, 2 would pick L when 1 picks U and so player 1 would get 0.
1
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3
Order of moves
For the next three questions, consider the game shown below. (Don’t bold the answers)
L
R
T 30,30 50,35
B 40,60 20,20
1. (1 mark) What is/are the pure-strategy Nash Equilibrium/Equilibria if choices are
made simultaneously? The pure-strategy Nash Equilibrium/Equilibria is/are
Answer: As shown by the best responses below, the NE are (T,R) and (B,L). There
is also a mixed strategy Nash Equilibrium.
L
R
T 30,30 50,35
B 40,60 20,20
2. (1 mark) What is the SPE outcome if player 1 chooses first? The SPE outcome is
Answer: As indicated by the backwards induction on the game tree below, the SPE
outcome is (T,R).
3. (1 mark) What is the SPE outcome if player 2 chooses first? The SPE outcome is
Answer: As indicated by the backwards induction on the game tree below, the SPE
outcome is (B,L).
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Cournot vs Stackelberg
For the next two questions, consider two firms with the same constant average and marginal
cost, AC = M C = 5 (meaning the cost function is T C1 = 5q1 , T C2 = 5q2 ), facing the
market demand curve q1 + q2 = 53 − P . We will use the Stackelberg model to analyze what
will happen if one of the firms makes its output decision before the other.
1. (2 marks) What is each firm’s equilibrium output and profit if they behave noncooperatively and move simultaneously? The equilibrium output and profit are closest to
Answer: Observe the demand P = 53 − q1 − q2 .
Firm 1’s profit function is:
Π1 = T R1 − T C1
= P &middot; q1 − 5q1
= (53 − q1 − q2 ) q1 − 5q1
= 53q1 − q12 − q1 q2 − 5q1
= 48q1 − q12 − q1 q2
Firm 1 selects q1 to maximize its profit:
∂Π1
= 48 − 2q1 − q2 = 0
∂q1
48 − q2
=⇒q1 =
2
q2
=⇒q1 = 24 −
2
This is firm 1’s reaction function.
3
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Similarly, Firm 2’s profit function is:
Π2 = T R2 − T C2
= P &middot; q2 − 5q2
= (53 − q1 − q2 ) q2 − 5q2
= 53q2 − q1 q2 − q22 − 5q2
= 48q2 − q22 − q1 q2
Firm 2 selects q2 to maximize its profit:
∂Π2
= 48 − 2q2 − q1 = 0
∂q2
48 − q1
=⇒q2 =
2
q1
=⇒q2 = 24 −
2
This is firm 2’s reaction function.
Equilibrium is where both firms play a best response. Inserting the firm 2’s reaction
function into firm 1’s:
q1 1
24 −
q1 = 24 −
2
2
q1
=⇒q1 = 24 − 12 +
4
3
=⇒ q1 = 12
4
=⇒q1 = 16
Substituting back to find firm 2’s output:
q1
2
16
= 24 −
2
= 16
q2 = 24 −
So Cournot equilibrium firm outputs are q1 = q2 = 16 , equilibrium market output is
Q = q1 + q2 = 32 and the equilibrium price is P = 53 − 32 = 21. The profit for each
firm is
Π1 = Π2 = 21 &times; 16 − 5 &times; 16 = 256
2. (2 marks) Now suppose Firm 1 is the Stackelberg leader (i.e., makes its output decisions
before Firm 2). What is each firm’s equilibrium output and profit? The equilibrium
output and profit are closest to
Answer: Solving backwards, we first find the level of output that firm 2 will choose
4
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to maximize his profit:
Π2 = P &middot; q2 − 5q2 = (53 − q1 − q2 ) q2 − 5q2
=⇒Π2 = 53q2 − q1 q2 − q22 − 5q2
∂Π2
= 53 − q1 − 2q2 − 5 = 0
∂q2
=⇒2q2 = 48 − q1
1
=⇒q2 = 24 − q1
2
This is Firm 2’s reaction function.
Firm 1 anticipates this response and inserts firm 2’s reaction function into his own
profit function.
Π1 = P &middot; q1 − 5q1
= (53 − q1 − q2 ) q1 − 5q1
1
q1 − 5q1
= 53 − q1 − 24 − q1
2
1
= 53 − q1 − 24 + q1 q1 − 5q1
2
1
= 29 − q1 q1 − 5q1
2
1
= 29q1 − q12 − 5q1
2
Firm 1 now chooses q1 to maximize his profit:
∂Π1
= 29 − q1 − 5 = 0
∂q1
=⇒q1 = 24
Substituting back:
1
q2 = 24 − q1 = 24 − 12 = 12
2
So, in the Stackelberg equilibrium, firm 1 produces q1 = 24, with firm 2 producing
q2 = 12. The price is
P = 53 − q1 − q2 = 53 − 24 − 12 = 17
Profits for each firm are equal to total revenue minus total costs, or
Π1 = P &middot; q1 − 5q1 = (P − 5) q1 = (17 − 5) &times; 24 = 288
Π2 = P &middot; q2 − 5q2 = (P − 5) q2 = (17 − 5) &times; 12 = 144
Compared to the Cournot equilibrium, total output has increased from 32 to 36, price
has fallen from $21 to $17, and total profits have fallen from $512 to $432. Profits for
Firm 1 have risen from $256 to $288, while the profits of Firm 2 have declined sharply
from $256 to $144.
5
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Three Pirates Sharing 100 Gold Coins
For the next two questions, suupose three pirates of different ages have a treasure of 100
gold coins. They decide to split the coins using this scheme:
ˆ The oldest pirate proposes how to share the coins, and ALL pirates (including the
oldest) vote for or against it.
– If more than 50% (exclusive) of the pirates vote for it, then the coins will be shared
that way and the game ends. Otherwise, the pirate proposing the scheme will be
thrown overboard, and the process is repeated with the pirates that remain. Note
that if exactly 50% of the pirates vote for it, then the pirate proposing the scheme
will be thrown overboard.
– As pirates tend to be a bloodthirsty bunch. If a pirate would get the same number
of coins if he voted for or against a proposal, he will vote against so that the pirate
who proposed the plan will be thrown overboard.
ˆ Assuming that all 3 pirates are intelligent, rational, greedy, and do not wish to die,
(and are rather good at math for pirates).
1. (1 mark, essay question) What will happen?
Answer: Denote the oldest pirate as pirate 1, the second oldest pirates as pirate 2,
and the youngest as pirate 3. Solving backwards.
(a) If it is pirate 3’s turn, he gets all 100 gold coins.
(b) If it is pirate 2’s turn, he knows whatever he proposes pirate 3 will vote no and
pirate 2 will be thrown overboard.
(c) Now pirate 1 knows (a) and especially (b), which means pirate 2 will vote yes
regardless to survive, so pirate 1 can propose to keep all 100 gold coins, and
pirate 1 and 2 will vote yes, and the proposal will be accepted.
2. (1 mark, essay question) Assume now Captain Hook spots the scene and wants to share
the gold as well. That is, now we have four pirates sharing the coins. Captain Hook
will be the first to propose a scheme to share the coins. Assume the same rule applies.
What will happen?
Answer: In order to buy two more votes, Captain Hook will give pirate 2 and 3 each
one gold coin, and keep 98 gold coins for himself.
6
This study source was downloaded by 100000797420277 from CourseHero.com on 05-08-2022 08:46:34 GMT -05:00
https://www.coursehero.com/file/98893482/Assignment9solpdf/
Powered by TCPDF (www.tcpdf.org)






Related documents







[image: Document15457466 15457466]





Document15457466 15457466












[image: strama.docx]





strama.docx












[image: CE Board Exam Reviewer   Trigonometry.pdf]





CE Board Exam Reviewer Trigonometry.pdf












[image: Managerial Report for Quality Associates  Inc. Part 1.pdf]





Managerial Report for Quality Associates Inc. Part 1.pdf












[image: IP-Quiz]





IP-Quiz












[image: Unified Modeling Language Pratical II.docx]





Unified Modeling Language Pratical II.docx












[image: curriculum mapping activity.docx]





curriculum mapping activity.docx



















Download



advertisement




















Add this document to collection(s)










You can add this document to your study collection(s)



Sign in

Available only to authorized users






Title






Description

(optional)







Visible to





Everyone






Just me





Create collection




















Add this document to saved









You can add this document to your saved list



Sign in

Available only to authorized users






















Products




Documents


Flashcards


Extension


Grammar checker


Examplum - Context Dictionary









Support




Report


Partners










© 2013 - 2024 studylib.net all other trademarks and copyrights are the property of their respective owners



DMCA


Privacy


Terms








Make a suggestion


Did you find mistakes in interface or texts? Or do you know how to improve StudyLib UI? Feel free to send suggestions. Its very important for us!


Send feedback














 








Suggest us how to improve StudyLib



(For complaints, use

another form
)











Your e-mail


Input it if you want to receive answer







Rate us




1




2




3




4




5








Cancel


Send





























[image: ]







