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1. Consider a one-period economy with two times, 0 and T. There are N = 4 securities and
S = 4 outcomes in the sample space. D is the 4 x 4 payoff matrix and p is the vector of
security prices at time 0. [I’| p| denotes the 4 x 5 matrix of payoffs augmented with the price

vector. Given that
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answer the following questions. Explain your reasoning.

(a) Is the market complete?
(b) Is & risk-free payoff attainable? If so, what is the risk-free rate, rs?

(c) Does this market satisfy the Law of One Price?
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(d) Does the given price system permit arbitrage?
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There are two securities in one single-period financial market. One is a risk-free security with annual
return r. The other one is a risky asset with future price Sy, Sy follows a binomial distribution as
follows:

P(Sr =u)=p,P(Sr=d)=1-p.

Assume that both securities have values $1 at time 0.

(a) State the conditions under which the market is free of arbitrage.

(b) Assume that the market is arbitrage-free. Consider one security whose payoff is $ 2 at time 1
if the risky asset price equals u, and $1 at time 1 if the risky asset price equals d. Calculate the
no-arbitrage value of this security at time 0.
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Consider one single-period financial market model with two basic assets. The prices of the asscs at time and
at time 1 are given as follows:

and
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Find out all state price vectors in this model, and check whether this model is free of arbitrage or not. (If
you make use of the fundamental theorem of asset pricing, you need to state this theorctical result
precisely).

Consider a contingent claim in this model with payoffb = (b1,ba,bs), characterize under what circumstances
this contingent claim can be replicated by two basic asscts. Morcover, give an example of one contingent
claim and onc arbitrage-free price of this contingent claim such that the extended market which includes
the contingent claim and the original market is a complete market. You don’t have to present the proof for
the last part of the question.
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1. Consider a one-period economy with two times, 0 and T. There are N = 4 securities and S = 4 outcomes in
the sample space. D is the 4 x 4 payoff matrix and p is the vector of sccurity prices at time 0. [D| p ] denotes
the 4 x 5 matrix of (transposed) payoffs augmented with the price vector. Given that
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where ~ denotes row cquivalence, answer the following questions. Explain your reasoning.

(a) Is the market complete?

(b) Is a risk-free payoff attainable? If so, what is the risk-free rate, 7/?
(<) Does this market satisfy the Law of One Price?

(d) Does the given price system permit arbitrage?
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() What is the cquilibrium price of a security with payoff X =[1, -1, 0, 0]?




