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EXAM I

MAP6437
Prof.. Kercheval

Oct. 6, 2003 Name: Chwo. Din

Directions: Do all problems. No books or notes, except one sheet of notes in
your own hand is allowed.

Begin each problem on_a new sheet of paper. Arrange the solutions in numerical
order and staple them together with this sheet on top.

There are four problems, each worth 10 points. For problems 2, 3 and 4, only
clear and full explanations will receive full credit.

1. Short answer. (Two points each.)
(a) The CAPM implies Q = ?
(b) Doubling the breadth of a strategy will increase IR by a factor of ?
% (¢) For any portfolio P, Bp.gfqo =7
(d) In our simple model of market impact, fractional price change is proportional
to what function of trade size?
(e) What is the minimum risk beta=1 portfolio?

2. Assume stock 1 and stock 2 have perfectly co a 1 turns.

Derive an expression for the correlation of the excess returns of the two stocks as

a fu function of B, B, 01, 02, and o, where B denotes the benchmark with respect to
which the stock betas are defined.

( ) Deﬁne what is meant by the “efficient frontier”.

Q ) Prove that every portfolio on the efficient frontier is a linear combination of
hc and hQ -

4. Assume f and V are given. Use the method of Lagrange Multipliers to find the

portfolio P maximizing
UR(P) = p — /\wf,

subject to the constraint Sp = 0.
J
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Financial Engineering EXAM II Practice (Fall 2002 exam)

1.(10 points) Indicate TRUE or FALSE for each item.

Xa) In a complete market, all instruments are tradable.=
(b) In the continuous Black-Scholes case, a strategy holding ¢, units of the
stock and ¥; units of the bond is self-financing if and only if Sidei+ Bedip, = 0.
(c) In a risk-neutral world, all stocks have the same expected returns.v’
(d) In our market models, you cannot short cashy
Xe) Having zero drift is equivalent to being a martingale.

2.(10 points) Consider a futures contract on a stock S in a discrete, viable
market. Suppose the margin account for the contract is deterministic.
Prove that the futures price is equal to the forward price.

3. (20 points) Consider a discrete market model. _
(a) Prove: if the market admits an arbitrage, then it admits a local
arbitrage.

(b) Prove that if a market admits a strong arbitrage, then it admits an
arbitrage, but not conversely. '

4. (20 points) Consider a Black-Scholes stock model

St = Spexp(cW; + ut)
B, = exp(rt)

where W; is a Brownian motion with respect to a measure P.

(a) What is the measure Q with respect to which the discounted stock is
a martingale? (Indicate its Radon-Nikodym derivative with respect to P)

(b) Express the @-brownian motion W, in terms of W, and express S, in
terms of W,.

(c) Find the time zero value of a claim that pays 1 if Sp > 25y and zero
otherwise. Express your answer as an explicit integral, but do not evaluate
it.

(d) Compute an explicit value for Eg[Sr].
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