Exercise for Chapter 12, Oligopoly and Game Theory
Problem 1 An arms race

Two neighboring countries have to decide whether to build a nuclear bomb or not. Each would prefer if no-one had a nuclear bomb rather than engaging in an arms race. However, each country thinks it totally unacceptable to remain unarmed whilst the neighbor builds a bomb. On the other hand, being the only country with a nuclear bomb, would be even better than no-one having the bomb!

You can find the pay offs for the two countries arising from the different outcomes in the matrix below.

Is there a chance of avoiding an arms race? Explain, using the matrix below!
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Problem 2 Modified arms race (security problem)

Consider this slightly modified version of the arms race game above. Here, both countries actually prefer the situation where no-one builds a bomb over the situation where they alone have the bomb. Suppose both decide simultaneously and independently over whether to build the bomb: Can an arms race be avoided under all circumstances?

In the following matrix, derive any Nash equilibrium of this game! Explain which considerations support each Nash equilibrium!
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