The Chain Store Paradox

There is one owner of a chain store in each of 10 towns.  However, in each of these towns there is a potential entrant. The potential entrant has 2 choices, to enter the market and sell or stay out. If the potential entrant stays out then they will get a return of £1m on putting their investment in the next best alternative activity.  If they stay out the incumbent chain store will get a return of £5 million from being a monopoly provider in that town.   If the potential entrant enters they will get a return of either £2.5 million or a normal return (essentially zero abnormal profit) depending on whether the incumbent chain store chooses to share the market or fight aggressively.  If the incumbent shares the market then it will get profit of £2.5 million or zero abnormal profit if it engages in a price war with a potential entrant.

The game is therefore a 2 stage game.  First, the entrant chooses whether or not to enter and then the incumbent chooses whether or not to fight. As this is happening in 10 towns there are essentially 10 rounds and each potential entrant will see what the incumbent chain store owner is doing in each round of the game, i.e. when it faces each potential entrant.

However, what will be the outcome of the game?


First map the game









Now play it…..

	Round
	Potential Entrant
	Incumbent Monopolist
	Outcome

	
	Enter
	Stay out
	Share 
	Fight
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	Totals
	
	
	
	
	


Do you get the instrumentally rationalist outcome?

Instructions for session on predatory pricing using the prs

Examine the ‘Instruction Sheet’.

Invite one student down to be the chain store owner.

Ask all those with handsets that have a ‘0’ as a digit on them to vote.  Here 1 = enter 2 = stay out.

Take the modal answer as indicating the choice of the potential entrant.  In the event of a tie ask a random member of the ‘0’ digit group for their choice, e.g. handset no 20.

Do the same for all those with handsets that have digits 1 through to 9.

Instructions for using the PRS to teach the dynamics of a Prisoner’s Dilemma Game

The possibility for cooperation occurs when each player can help the other. The dilemma occurs because giving this help is costly and difficult. Why?

1. You have to get the other player to help, even though they are better off in the short run by not helping.

2. You are tempted to get whatever help you can without providing any costly help yourself.

The dilemma is characteristically known as the Prisoner’s Dilemma and can be represented in the following form.

                            Column Player

	
	Cooperate
	Defect

	Cooperate
	3,3
	0,5

	Defect
	5,0
	1,1


Reward for mutual cooperation (R) =3 

Temptation to Defect (T) =5

Sucker’s Payoff (S) =0

Punishment for mutual defection (P)=1

This matrix encapsulates the dilemma.

Clearly both players would be better off engaging in mutual cooperation (ΣR=6), however there are powerful forces towards mutual defection (P). Why?

Players are trying to achieve the best result given what they anticipate the other player is doing –the Nash Equilibrium Strategy. So, consider the row player.  They may want to cooperate and would achieve a reward of 3 along with the column player but they should be cautious. The column player has a powerful incentive to defect and gain 5 leaving the row player with a sucker’s payoff of zero.

If the row player considered defecting then they could hope that the other might cooperate but the likelihood is that the column player will defect.

Thus, the row player realises that the best they can achieve given they anticipate a defection by the column player is to defect.

Thus, a suboptimal outcome occurs – both players, if they are instrumentally rational, defect but they could both earn more if they cooperated with each other.

Note, that the payoffs do not have to be symmetric for the Prisoner’s Dilemma game to be in place. As long as T > R > P >S (Axelrod, 1990, pp.9-17) a Prisoner’s Dilemma game is in operation.

The game can be played as a one-shot (as just described) or as an iterated game of finite or infinite length.

The possibility of cooperation emerges because the players might meet again. This means that choices made today will affect future choices by players. The future ‘casts a shadow’ on the present. However, the future is less important than the present. Why?

1. Players tend to value future payoffs less than current returns.

2. There is always a chance that the players will not meet again. (e.g. players may move away, change job, die, go bankrupt)

Playing the game in the Classroom
The one shot, two player game

I

                            Blue Player

	
	C
	D

	C
	3,3
	0,5

	D
	5,0
	1,1


The game is presented to the students in the following way on an overhead slide.  Explain to students that the payoffs in the matrix represent units of satisfaction or monetary payments.  Tell them that they are going to play the game by choosing ‘strategy’ C or D and that their payoff will depend upon what the other person chooses but that they don’t know what the other player is going to choose.  They only find out after the results have been revealed.  Do not tell them for the moment what ‘C’ and ‘D’ stand for (Cooperation and Defection).  Ask 2 people at opposite sides of the lecture theatre to register their choices (C or D) using the handset.  Repeat for another couple and two more. This is usually enough to bring out interesting stories in the matrix, i.e. some pairings will choose D, D, another may choose C, D and occasionally a pairing will choose C,C.
Record the choices on the board but say nothing for the moment.

Now ask the whole class to vote for their choice.  They are going to play me.  I will draw my choice on a big card. (I will choose C – my reasoning is that I want to start to play a ‘Tit-for-Tat’ strategy).  However, I now get a sense of the nature of the population I am playing with.  
Now explore the results.

Playing an Infinite Prisoner’s Dilemma Game

This time I am going to ask the students to play a longer term game against me.  I will play ‘Tit –for Tat’ but the students won’t know this. They will not know how many rounds there will be in the game.
I get them to draw up a table as follows:

	Round

Number
	Me
	Kevin Hinde

	
	My Choice
	Payoff
	Hinde’s choice 
	Payoff

	1
	
	
	C
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Totals
	
	
	
	


We will put in the score from the previous round in Round 1

In the next round I get them to make their choice C or D using the voting buttons.  When they reveal their preference I then tell them that if they chose D in Round 1 I will also choose D. However, if they chose C in round 1 I will choose C.  They are now to work out their scores and mine.
I repeat this for a few more rounds.  I then ask them to vote using the prs on the following 
1. Did you always choose C?

2. Did you always choose D?

3. Did you change from D to C at any time during the rounds and stick with C?

4. Did you change from C to D at any time during the rounds and stick with D?
5. Did you occasionally play D?

6. Did you have any other strategy?

I then ask: Did you alter the strategy you adopted based on your knowledge of the group response registered by the personal response system? Again they vote; yes or no.

We discuss the results associated with this approach and the strategies that could be employed.   In particular we look at Tit-for-Tat and the role played by the fact that the students saw the modal response of the group.  The lesson will finish and they go and look at the slide show on the Prisoner’s Dilemma Game at http://www.kevinhinde.com and then test their learning online at the ‘eLearning Zone’ on kevinhinde.com 
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