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Lecturer - Prof. Sergei Fedotov

Exercise Sheet 1: Solutions

1. Equation for the interest rate r is e"'? = 2. Solution: r = 0.05 78, that is, about 5.78%

2. The difference is 140e% — 140 (1 + %) ~ 0.06 4
3. In this case Sp = 90, p = 0.14 and o = 0.20. The time interval At = 3/365.
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AS =90 014 x -2 +0.20y/—2-X | ~0.104 + 1.632X.
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4. In this case Sy = 80, p = 0.36 and o = 0.40. The time interval At = 1/365 = 2.74 x 1073,

S = 80 + 80 (0.36 % 2.74 x 1073 + 0.401/2. 74 x 10—3X) ~ 80.079 + 1.675.X.

5. By using It6’s Lemma
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we find
(a) df = (2t + pAS)dt + o ASAW = (2t + pu (f — %)) dt + o (f — ?) dW,
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(b) df—(2,u 80)5’ dt+025 AW = Lartd fdt+02de,

(¢) df = ( S(nS™h) + 20252( n(n 1)5’”_2> dt+oS(nS™~Hdw = (un—l— %0’271(71— 1)) fdt+onfdW.

6. We have In S(t) = In Sy + (u — 302) t + oW (t), therefore

InS~N <1n50 + (M — 302> t,02t> ,

since E{W (t)} = 0 and var {In S(t)} = E {c*W?(t)} = o*t.
In our case Sy =90, u=024,0=035and T = %

2 2
InS~ N (ln 90 + (0.24 — (0.35)%/2) x 3 (0.35)* 3)

or
InS ~ N (4.619,0.082) .

7. Let us find the first derivative% by using product rule:
dp
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u%) = \/%exp (—%) 4, and ¢ 6 p = Tlﬂ exp (—g—t) - 217rt exp (—g—t) % Therefore
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