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Solutions to practice questions - Chapter 15

Solution 15.1

C-P=e" (E[(St ~K),]- E[(K—St)+])
= e X E[(8;-K), - (K=S;), ]
e xE [St - K] (see the Solution to Question 14.17)
— e ( Soe(r—é)t _ K)

Solution 15.2

a(e—” x (Sgel*= - K))

oK

- _ e—rt

Interpretation: a change of AK in the strike price causes the difference between the call and put prices to decrease

by e AK .

Solution 15.3

E[SO‘S] _ SO e(r—5)0.50 =100 e0.08x0.50 -104.0811

;_In(K/Sy) - (r-5+0502)t

ot
_ In(100/100) - (0.08 + 0.5x0.20%)x0.50
- 0.20 x+/0.50

=-0.3536

= @(~1) = D(0.3536) = 0.6382
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In((K/Sp)) - (r—5-0.502)t
ot
In(100,/100) — (0.08 — 0.5x0.202)x0.50
B 0.20 x+/0.50

=-0.2121

= ®(-u) = ®(0.2121) = 0.5840

C- e—rt(E[St] ®(-1)-K (D(—u))
= ¢ 008%02(104.0811 x 0.6382 — 100 x 0.5840) = 7.71
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Solution 15.4

We can use some of the same calculations as in Solution 15.3:

E[So5]= 104.0811
= -03536 = ®(I) =1 - (0.3536) = 0.3618
u=-02121 = ®(u) =1 -d(0.2121) = 0.4160
P=e¢"(K®(u)- E[S;] (I))
= ¢ 00800100 x 0.4160 — 108.0811 x 0.3618)
=3.79

Solution 15.5

According to Solution 15.1 the difference is:

C—P= e x(5pel ™ - K) = 0% (104.0811 - 100) = 3.92

7.71 - 3.79 = 392
[ =
Solution15.3  Solution 15.4

Solution 15.6

The inversion method results in a simulated value as follows:
—-5-050%)t Jiol
St:SOe(T O') XeU (M)
— 100 (0:08-0.02 - 05x0.04)x2 0.2 %2 x @1(0.1401)

=1006%% x93 (since d71(0.1401) = —1.08)
=79.81
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Solution 15.7

The simulated value of S5 is:

2 -1
S, =S o(r=0-050)t eaﬁcp (1)
-1
=100 6(0.08—0.02—0.5><0.04)><0.50 « 60,20><«/0,5><(1) (0.7054)

=100 "% x e276% = 110.12
The present value of the call option payoff is:

e x(8;-K), = e %00 (555 -102), =7.80

Solution 15.8

Using results of Solution 15.7, the present value of the put option payoff is:

e x(K-5;), =009 (102-11012), =0 (Solution 15.7: S; =110.12)

Solution 15.9

The starting value and recursion formula for the stock price path are:

So =50, h=(1/3)/4=1/12=0.0833

r-6-0562)h  oh 7

X e

Sni = Sp(ict) ¢
= Sp(i-1)* 1.00501 x OO7% where z; = &7 ()

From the standard normal probability table, we have the following path of simulated stock prices:

®71(0.9192) = 140 = S}, = 50 x 1.00501 x >*774* 140 _ 54 48710

@71 (0.4840) = —0.04 = Sy, = 54.4810x 1.00501 x *0%774*(004) _ 54 778
®71(0.6141) =029 = Sy, = 54.6278x 1.00501 x *07740-2 _ 55 8786
@71 (0.2420) = —0.70 = Sy, = 55.8286x 1.00501 x £*05774*(=070) _ 53 8860

= _Sh+52h+s3h+54h

- 5, . ~ 54.7059

=Y =e"(5-K), =¥/ (547059 - 52), =263
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Solution 15.10

7= 1 (0.5793) = 0.20
2= ®1(0.3300) = —0.44

Z5=21= 0.20
2r= pzg+1-p? 2y =0.20x0.20 + /0.96x(~0.44) = —0.3911

R (0,t) = (a5 —d5 — 0.50% |t + o/t 25 =
= (0.07 —0.5x0.16)x1 + 0.4+/1 x0.20 = 0.07
= S, =Sy eRs(0H) 21006207 = 107.25

RT (O,t) = (aT —5]" - 050%)t + O'T\/Z ZT
=(0.06 —0.5%0.04)x1 + 0.2+/1 x(~0.3911) =
= T,=Ty eRT(0") = 90 (00382 _ gg 62

Solution 15.11

2= 07 (uy) = ©71(0.6772) = 0.46

Use the random number u, = 0.8238 to simulate n =N (1) = Poisson mean 0.10

Pr(N(1)=0) = ¢ % = 0.81873

Pr(N(1) <1)=¢%%%(1+0.20) = 0.98248

0.81873 < up <0.98248 = n=1
3. Use random number u3 to simulate w; =® ! (u3)= ot (0.3446)=-0.40

The simulated stock price at time 1 is thus:

k=el —1=-0.07688

S, =5, =02k 0562)t +ovEz + (@j-0507 )+ oy (wy +-+1w,)
-100 6(0.09— 0 + 0.20x0.07688—-0.5x0.09) + 0.3x0.46 + (—0.08—0.5>< 0.0016) + 0.3x(—0.40)

=100¢ 709024 _g99 76
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Solution 15.12
Y, = (@-050")t+ otz  BN(t)

_ e(a—O.Saz)t o eN(O,azt) « PN

= E[Y]= Ja-0502)t 0507 M) (B)

lt(eﬂfl) —e%xe

Y2 = (@-0502)2t+ 20\t Z G2AN(t)

_ la=0507)2t _ N(0,407t) , 28N()
2 2

= E[Ytz]: la=0507)2t G207t MN(t)(Zﬁ)

_ Rara?)t AP A1) | (2avod)t, e/lt(k2+2k)

_ Ra+o® +22k+ 2% )t

(Y,) = JRa+0” +22k+ k%)t _ (e(a+/1k)t)2

= var
_ (2a+27kt (6(52 + KN 1)
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