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1. Consider a probability space (Q,F,P) with Q={1,2,3,4}, F=oc({1},{2}.{3},{4}),and

1
) P({Z})=-é-, P({3})=i-, P({4})=.Z

(PN o
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Define three random variables, X and Y, by
XH=1, X@)=1, X(3)=-1, X(4)=-1
Y(H)=1, Y(p==tgl(3)=1, Y(4)=-1
(1) Listthe setsin o (X). (5%)

(2) Please find P(Y'|X) and B(Y'[X).(10%)
() Let B={1,2,4}.For/ AeF, find P(4|B).(10%)

(1). Please describe the assumptions of the Black-Scholes option pricing formula. (5%)

(2). Under physical probability measute P, given the dynamics of the stock price

dSh= uS,dt + o S,dwy (1)

where dS, denotes the stock change at instantaneous time, p presents the expected return of the stock at
instantaneous time, df is the instantaneous time, o ~meansthe standard deviation (volatility) of the stock|
return, and dW,P is the change of the Brownian Motion at instantaneous time under P.

Please derive the Black-Scholes pricing formula at time 0 for European call option with the strike X, the;

maturity T and the risk-free interest rate r by your known method. (20%)
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(3). Based on Equation (1), the function f=InS,, and Ito’s Lemma, find the solution of the stochastic

)T+

) (U T+atHF
differential Equation (1) S, =S, 2 from 0 to T. (10%)

(4). According to the data of the return at the stock every day, {r;,rz,...,r,,} , how to estimate the parameters

and o’. (10%)
(5). The answer of the problem (2) is the pricing formula of the European call option, where the option price
has five parameters, and we have one option market price C, please find.which parameter is unknown and|
obtained by the Black-Scholes option pricing formula and the option market price, and what it is called.
(10%)
(6). From the answers of the problem (4) and the problem (5), we obtain two volatilities. Please explain what is

the meaning for that two volatilities. (10%)

(7). Under the risk-neutral measure © , given the dynamics of the/stoek price

dS, = rSydt.+aS,did @)

where r presents the risk-neutralwinterest.rate at instantancous time, and dW,° is the change of the

Brownian Motion at instantaneous time under the risk-neutral measure Q .

Please give the meaning of the risk-neutral measure Q and how to find the change measure by Givsanov,

Theorem. (10%)
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