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ARBITRAGE AND GEOMETRY

ABSTRACT

Arbitrage is a fundamental notion in mathematical finance, and making the “no free lunch” as-
sumption that arbitrage opportunities in the marketplace are unavailable has played a fundamental
role in financial economics. The Arbitrage Theorem, an important example of a theorem of the
alternative, will be explained for the case of an m x n payoff matrix corresponding to m scenarios
and n investments. For an appropriate definition of a random payoff matrix, we use geometric
reasoning to show that the probability of an arbitrage opportunity is

s/

As a corollary, we conclude that if the number of scenarios m is even and the number of available
investments is m/2, then the probability of an arbitrage opportunity is 1/2.
(This is joint work with Edward R. Scheinerman.)



