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Where do these numbers come from? If both players refrain, we can see from the payoff table 
in Figure 4.23 that they will get a payoff of 3 in every period; this payoff will be discounted by 
the discount rate, d, every time the game is played. This leads to equation 4–4.

What we want to know is whether it is ever a Nash equilibrium for both players to refrain 
now that the State of Nature Game is infinitely repeated. Recall that a Nash equilibrium 
requires that no player wishes to unilaterally change his strategy given the strategy adopted by 
the other player. Well, we know that the players will get a payoff of 3 / (1 – d) if they always 
refrain. But how much would a player get if he changed his strategy from refrain to steal 
while the other player continued to refrain? Let’s imagine that player A unilaterally changed 
his strategy and started to steal. As the payoff table in Figure 4.23 illustrates, player A would 
get 4 in the first period—this is the payoff from stealing while player B refrains. The fact that 
player B is using a grim trigger strategy, however, means that he will respond to player A’s 
stealing by stealing himself in all the future rounds of the game. Given that player B is always 
going to steal, the best that player A can do now is to continue stealing. As a result, player A 
will get a payoff of 4 in the first period but a payoff of only 2 discounted by the discount 
factor in every period thereafter. Thus, player A’s present value of unilaterally changing his 
strategy from refrain to steal is given by equation 4–5.

	 Present Value (Steal) = 4 + 2d + 2d2 + 2d3 + 2d4 + 2d5 +. . . + 2d∞.	 (4–5)

Notice that equation (4–5) can be rewritten as

	 Present Value (Steal) = 4 + 2d(1 + d + d2 + d3 + d4 + d5 + . . . + d∞).	 (4–6)

We saw earlier in equation (4–3) that 1 + d + d2 + d3 + d4 + d5 + . . . + d∞ = 1 / (1 – d). Thus, 
we can rewrite and simplify equation (4–6) as
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Refrain 3, 3 1, 4

Steal 4, 1 2, 2


