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Assignment Set 1

1. Two competing firms, Firm A and Firm B, are deciding whether to enter a new local market.
• If both firms stay out, each gets a payoff of 0. 
• If only one firm enters, the entering firm earns ₹10 lakh while the other gets 0. 
• If both enter, competition reduces each firm's profit to ₹3 lakh. 
(a) Represent this situation using a 2 × 2 payoff matrix.
(b) Explain the meaning of players, strategies and payoffs in this game.
(c) Explain why this is a strategic decision and identify one limitation of using game theory for analysing this situation.
(3+3+4 = 10 Marks)
Ans 1.
Players Strategies and Payoffs
Any strategic situation in game theory is characterized by the three basic entities: players, strategies, and payoffs. Players are the decision makers involved in a situation, and each player selects an action that will maximize his or her outcome expressed in some measure, such as profit, utility, or other benefit. Strategies are the set of moves a player can make; in 
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2. Two firms, A and B, compete by choosing either High Price (H) or Low Price (L). Their profits (in ₹ lakh) are:
	A \ B
	H
	L

	H
	(8, 8)
	(3, 10)

	L
	(10, 3)
	(5, 5)


(a) Write the normal-form representation of the game.
(b) Determine whether either firm has a strictly dominant strategy.
(c) Find the equilibrium obtained through dominance and explain its economic meaning.
(3+4+3 = 10 Marks)
Ans 2.
Calculation of Dominance and Equilibrium in the Pricing Game
The profits described constitute the following normal form payoff matrix where the strategies of Firm A are written in rows and strategies of Firm B are written in columns and in each cell the first number corresponds to the payoff of Firm A and second number to the payoff of 

3. A new firm is deciding whether to Enter (E) or Stay Out (S) of a market. If the firm enters, the existing firm chooses Fight (F) or Accommodate (A).
Payoffs are:
• Stay Out: 
• Enter and Fight: 
• Enter and Accommodate: 
(a) Represent the game in extensive form.
(b) Using backward induction, determine the existing firm's optimal action after entry.
(c) Determine the equilibrium outcome and explain its economic interpretation.
(3+4+3 = 10 Marks)
Ans 3.
Backward Induction and Subgame Perfect Equilibrium
The intuition from extensive form games is that subsequent decisions in the tree are made with all the information of past decisions, and the standard approach to solve such games is to work backwards from the farthest end of the tree towards the beginning.
Extensive-form Analysis and Backward Induction
The game takes place in two stages, and can be represented as the extensive form below: 

Assignment Set 2

4. Two competing firms decide whether to Advertise (A) or Not Advertise (N). The payoff matrix is:
	A \ B
	A
	N

	A
	(6, 6)
	(10, 3)

	N
	(3, 10)
	(8, 8)


(a)  Find the best response of Firm A to each strategy of Firm B.
(b) Find the best response of Firm B to each strategy of Firm A.
(c) Identify the Nash equilibrium and interpret it in the context of advertising competition.
(4+3+3 = 10 Marks)
Ans 4.
Calculation of Best Responses and Nash Equilibrium
The payoff matrix for the advertising game is given below, where the strategies of the firm A are written in the rows, and the strategies of the firm B are written in the columns, and each entry is the payoff of the firm A followed by the payoff of the firm B (in Rs lakh).
	
	Firm B: Advertise (A) Firm B: Not Advertise (N)

	Firm A: Advertise (A)
	(6, 6)
	(10, 3)




5. A bidder values an item at either ₹100 or ₹200, with probabilities and , respectively.
(a) Calculate the bidder's expected valuation:

(b) If the bidder always bids an amount equal to his valuation, calculate the expected bid.
(c) Explain why private information about valuation makes this an incomplete information/Bayesian game and discuss its relevance to auctions.
(3+3+4 = 10 Marks)
Ans 5.
Auctions Incomplete Information and Bayesian Games
In many real strategic settings, however, players have some private information that the other players do not have access to - this is called a game of incomplete information. Such situations are modelled in the framework of John Harsanyi by assuming that each player 


6. Three firms A, B and C cooperate on a project. Their coalition values (₹ lakh) are:

and

(a) Explain the economic meaning of the value of a coalition.
(b) Calculate the Shapley value of Firm A using its marginal contributions across all possible joining orders.
(c) Explain how the Shapley value can be used for profit-sharing among cooperating firms.
(3+4+3 = 10 Marks)
Ans 6.
Characteristic Functions and Coalition Values
Cooperative game theory focuses on situations where players are able to make binding agreements, where they do not select their own strategies as in non-cooperative game theory 
