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1. Prove that if {Xn}
N

0 is a local martingale with respect to the filtration {Fn}
N

0

such that E(min(0, XN)) > −∞ and E(max(0, XN)) < ∞, then {Xn}
N

0 is a
martingale with respect to {Fn}

N

0 . (4p)

2. In a financial market, each day n, the brokers buy for the amount Xn and sell
for Yn, where Xn ∈ Poi(3) and Yn ∈ Poi(2) in millions of dollars and {Xn} and
{Yn} are indpependent between days and of each other. What is

(a) the probability that the business volume (i.e. amount buy for and amount
sell for added) exceeds $5 million during one day? (3p)

(b) approximately the probability that the business volume exceeds $1.2 billion
(i.e. $1200 million) during one year (i.e. 250 days)? (5p)

3. Assume {Xt} is an AR(2) process with E(Xt) = 100, V (Xt) = 4, C(Xt, Xt+1) = 3
and C(Xt, Xt+2) = 2. Determine the parameters a0, a1, a2 and σ2

ǫ
. (4p)

4. An index, {Xn}, is described by a GARCH(1,1) process with a0 = 111, a1 = 0.1
and a2 = 0.5. Calculate the

(a) variance of Xn. (4p)

(b) probability that the index exceeds 100 at time n + 1 given that it was 99 at
time n, and that σn = 50. (5p)

5. Let {Mn} be a martingale with respect to the filtration {Fn}, where Fn =
σ(M1,M2, . . . ,Mn). Show that {Xn}, defined by Xn = eMn , is a submartin-
gale with respect to {Fn}. (5p)

GOOD LUCK!


