:Felp 7+ 2019,

=0

8. Lets (¢) denote the price at time 7 of a stock that pays no dividends. The Black-Scholes

framework holds. Consider a European call option with exercise cate T, T >0, and exercise

price S(0)e’”, where r is the continuously compounded risk-free interest rate.

(1)

(i)

(iii)

Kz S)e "

You are given:

S(0)=$100

=10

Var[ln S(t)] =041, t>0.

Determine the price of the call option.

(A)
(B)
©
(D)
(E)
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$7.96
$24.82
$68.26

$95.44

L g
A
4

d, & d,

N(d) & N(d,)
Nelo) = 3to) E’Sﬂ?‘\\ (dy)- Ke ™.

There is not enough information to solve the problem.

..

®
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Actuarial Models — Financial Economics Segment

N(d,)



AEr d,= I '5(03“» (r = ) T-]

o it See
d - A .[—»rT "t‘fT *‘g:‘z‘T] =°":'E
T | - Z

::) d=d—a-ﬁ‘=-°igf

nd

2= Nld,) = N(-4,) = N(d) =4-N(d,)

32 e = 36) ) - ST o D (A-N)
Ne (0) = S0 (N(d,) - 4+nld \3

‘\IQ(OS St (2N¢d,) - /\)J

l_—;\ (u\) Nou [-Qn (S(t\)‘l Okt Rio,x)

Wl 2 (octY) = ,Qn(sxox)ac(r-‘f)t-\-cr' Z
ZNN(OQ

= Nou [Qn(S(t\)] Naye® Z] = o2 ¢

=} o%=0\ \

In our Pm‘a%\ o{®_ Jou 10" -
2 - 9. i

=7 \e(o) = 5(0)(2-Nm-ﬂ =A00 (0.8 3
\‘C‘(Q) = 6826 |

o
2
3-2-

=y
L)



You are asked to determine the price of a European put option on a stock. Assuming the
Black-Scholes framework holds, you are given:

(i)  The stock price is $100. 5 (o) = 400
(i)  The put option will expire in 6 months. ¢ = A/ 2

(iii)  The strike price is $98. K = q?

(iv)  The continuously compounded risk-free interest rate is » = 0.055.
) 0=0.01

(vi) o=0.50

Calculate the price of this put option,

(A)  $3.50 E -
B)  $8.60 A \Qn %(0')) + (r-8+< ) T]

d,=
©  $11.90 i 0.25
D)  $16.00 d.= {Qﬂ(%> s (0.055‘0.01\-\- ) .l
d, =0.29% % 0.20

(E)  $20.40 ! .S\Y“;
= C)«z_ = d,-ofT =020 “0.5@
d, =-0.05599 % -0.06

M3

2 N ) = N (-0.2) = 41-N(0.3)

= A-0.6419 =0.%824
N (=4,) =N (0.08)= 0.5229
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Actuarial Models — Financial Economics Segment




3¢ ) »
D\zp (©) = Ke™™N(-4) =S 3T N (-d)

\1? (0) - q% e”‘ 0.055:(0.5) :
R -0.52294

- {00 &“0-0‘\(0.5)
| . 0.3824 =414.9%



vwoosd sturt

(A) 586 e beuak&

(B) 594

C) 684 ge,‘t' A C_g_ll exercin
© - ophon €

dake e£
(D) 692
(E) 797 i ‘1' the

' i v call
~ o 4 2 =

19. Consider a forward start option which, 1 year from today, will give its owner a

1-year European call option with a strike price equal to the stock price at that time.
K =S(4)

You are given:

(i) The European call option is on a stock that pays no dividends.

(ii) The stock’s volatility is 30%. T =20.7%0

(iii) The forward price for delivery of 1 share of the stock 1 year from today is

o Fo, (3) = 100

(iv) The continuously compounded risk-free interest rats is 8%. ¥ =0.0%

Under the Black-Scholes framework, determine the price today of the forward start

option.

(A) 11.90
(B) 13.10
(C) 14.50
(D) 15.70
(E) 16.80
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At fime -t sude thek 4T

) el T-
Ne(8) =50 €5 ™™ (4 - K “ING,)

dy = — i U‘“ 3(—‘?) *(r-$§ -\-"—',:z)('r-t\]
ond d,sd,~ciTx '

=7 In owr prddam:

/\!c_(43~ () N(d,) = NA)- e 2%, N(dy)

Nde K%)*(W%* 2)-1]

d = 0.08 + 0.045 - = 0.42
Q3%

ond 4, =0%2-0.3 =g 42
=2 () = S0 (N(dy) - €% Ndd)
=S4 ( 0.c628 - e 0% g gy1e)

\ Ne(4) = () '0.«54«1

At fime o our  Forweard stoct ophion must ecst
‘H& 362 0L ().45%H Pve.pcud ,F;mo.ro\ controcts

=7 \elo) = 04534 Fon(8)

= S « 008' o (S) 60
0.5 e \lw =ily.
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