Math 454 - Financial Mathematics - Spring 2025
Selected Solutions for Spring 2025 Midterms
0.1 Midterm 1

Ver A #1; Ver B #4 (means problem 1 of Ver A which is problem 4 of Ver B):
1(a, b): See lecture notes  1(c): Example: f,(x) = 1/n (= const)

Ver A #2; Ver B #5: 2(a): eg, {20} €F, but {f =20} ¢F 2(b):

Ver A #3; Ver B #9: See lecture notes, Example 4.14

Ver A #4; Ver B#6: P(G1) = 2, P(G») =
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Ver A #5; Ver B #1: {m» < t} only needs knowledge of S, foru <t: @ {m <t} € Sf is
{m <t} and {73 <t} need knowledge of S, for u < 2t. Thus,

@ {r <t} € § is[ False | @ {r <1t} €3 is[ False |

The last time of something happening is not known before any time ¢. Thus,
@{m<t}eF’ is (again!) @ {ry <t} e€F; is

Ver A #6; Ver B#2: f~'(n...) = n(f~!(...))and] —2,0[N[-1,3[N[1,4] = 0 =
the answer is (-1 () =

Ver A #7; Ver B#7: The smartway: Y ~ geom(p=1/4) = [YdP=FE[Y]=1/p= El

oo .
Alternatively, use ) ¢’ = 1%(1, whereg =3 ...
=0

Ver A #8; Ver B#8: @ P{Y =1} = OP {2} =13 ] @P{yc{34})=

Here, DNE follows from {Y =1} ¢ §, and {Y € {3,4}} ¢ §. Observe that this implies that Y is

not (§,§ )-measurable. Thus, Y is a random element a random variable.

Ver A #9; Ver B #3: See lecture notes, ch.4.



0.2 Midterm 2

Ver A #1; Ver B #7 (means problem 1 of Ver A which is problem 7 of Ver B):

1(a—c) ’ see lecture notes ‘ 1(d):

E[Upn | §t] =

Ver A #2; Ver B #8:
(*x)) Risk-neutral probabs: p, = pg =

e From (%)) and (*x)):

e From (x)): HP = -1 . ¢

Ver A #4; Ver B #3:
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4(b): HP = -
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We use (*) z — g(x) is convex and part 1(c):.

9(EWiin | §t])
u) = 35 and ®(sd) = 0.

(1C) (Wt) — Ut. .

= 17.5.

(sdu cdlfb(su) _ and H1 _ SLO' @(sul)L:S(sd) _

Ver A #3; Ver B #6: ’ see lecture notes ‘

4(a): From diagram below, IIj(X) =
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= [56] and HY =

1
So

D(su)—P(sd)
Plow=2(sd) _ [0.45

Ver A #5; Ver B#1: 5(a): Both cases x < K,z > K, yield ’(I)(:n) =r— K ‘

5(b): ’ Forward contract ‘ at ' with strike K

Ver A #6; Ver B #2:

Ver A #7; Ver B #4:
Ver A #8; Ver B #5:
8(c): 1+4+r= up~u+dp~d:% = r =
8(d): [DtVt = martingale; D; = 1/% ]
= (D)) 3E[Vp] =270 | Thus, E [$Va+ 315] = 60+30 = [90]

E[V3]

6@: p, = S

6(b.1): Under P: 6(b.2):

7(a):
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Under P:
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7(0):

8@a): Vo=HB(1+r)0+HS. 5 = 8(b): (e.g. Vo #0)

= [E[Ve] =

(D¢

)T2E[Vo] = 180;




0.3 Midterm 3

Ver A #1; Ver B #3 (means problem 1 of Ver A which is problem 3 of Ver B):
fi(t,z) — %fm(t, x) = 0,50 dY; = 4Y; dW;. Now, integrate.

Ver A #2; Ver B #4: th(l)th(Q) = 0. [td’s product rule: d(X;Y;) = (;2451’5) th(Q) + 3tY; th(l) .

Integrals w.r.t. Brownian motion only (no dt term) are martingales. W
Ver A #3; Ver B #5: See lecture notes.  3(b) only is true.
Ver A #4; Ver B #1: See lecture notes. Ver A #5; Ver B #2: See lecture notes, ch.11.3.

Ver A #6; Ver B #6: Mechanical application of Itd’s formula to f(t,z,y) = E—Z
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