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1. Let (Q, F, P) be a finite probability space. Show that L° (Q, F, P) is a close polyhedral
cone. Moreover, show that C' = K + L is a closed convex set, where K denotes the set
of attainable claims at price 0.

2. Consider discounted assets S = (S},...,58)L, and let H € H be a self-financing
strategy such that (H - S)r > 0 and P[(H - S)r > 0] > 0 (that is, H is an arbitrage in
the multi-period market). Show that there exists 1 < ¢ < T and a set A € F;_1 with
P(A) > 0 such that 14H;AS; > 0 and P[14H;AS; > 0] > 0 (that is, H; is an arbitrage
in the single period market (S;_1,5¢)).

3. Show that the set I(f) := {Eg[f] | @ € M*°(S)} is a bounded interval in R.

4. Consider a one—period market model with prices at time ¢t = 0 given by the constants
So € R and prices a time time 7' = 1 given by the R4 value random variable S (w)
where w € Q@ = {wy,...,wn}. Show that this model is arbitrage—free if and only if there
exists a vector ¢ € Rf o, (that is, a vector with strictly positive components) such that

N
S = Siwn)tn, j=0,....d

n=1

The vector 1 is called the state—price density for the model.



