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Options and Mathematics: Lecture 5

November 10, 2020

Exercises

Exercise 1.9

Assume that at time ¢ it is known that the underlying stock will pay the
dividend D < S(ty) at time t, € (t,T). Prove the following variant of the
put-call parity for t <fo: (REFor€ TdT PIVIBEND 15 ?A*(ED)

—— C(t.S(t),K.T) = P(t.5(t). K.T) = S(t) — KB(t.T)— DB(t,t,)
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In the following exercises it is assumed that the arbitrage-free principle holds
and that the stock pays no dividend.

Exercise 1.12
Consider the European derivative I with maturity time T and pay-off Y

given by
Y/

Y = min[(S(T) — Ky)=, (K — S(T))4],

C_A’{'r’ V'\J’T

where Ky > K, and (z); = max(0,z). Draw the graph of the pay-off
function of the derivative.

Find a constant portfolio consisting of European calls expiring at time 7'
which replicates the value of U, i.e., whose value at any time # < T equals
the value of U.
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gavy-or € U = (S0~ X)),
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Exercise 1.14 (?W

Let U, be a call stock option with strike A and maturity 7" and Uy the
physically-settled digital call option on the same stock with strike Ky and
maturity 7. Decide whether the following statements are true or false and
explain your answer.

,T K\)? (a) If Ky < K, the value of Uy is greater or equal than the value of U; for

_— allt < T

- (b) If Ky = Ky, the value of U, is greater or equal than the value of U, for
C \ 2 1y 1 & 2
kl,$

?/ allt < T.
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Exercise 1.16
Consider the European derivative with pay-off ¥ at maturity 7" and the

derivative with pay-oft Z = Ily(t.) at maturity ¢, < T. Show that IIz(t) =
My (t), t € [0,

Exercise 1.17 ( Chooser option)

Let Ty = T,. A chooser option with maturity 77 is a contract which gives to
the buyer the right to choose at time 77 whether the derivative transforms
(at zero cost) into a call or a put option with strike K and maturity 75.

Write down the pay-off Y of the chooser option.

Let r € R be constant. Show that the value of the chooser option is given
by the formula

My (t) = C(t,S(t), K, T) + P(t,S(t), Ke """1) 1)t <T).

HINT: You need the result of Exercise 1.16 and the put-call parity.
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Exercise 1.28

Find, if possible, constant portfolios consisting of European calls and/or
puts that replicate the European derivatives with maturity T and pay-off ¥
depicted in the following figure.

cv‘a\"*{\)@e

TN ]

Figure 1: Remark: For S(T') > 10 the pay-off is identically zero
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Decide whether the following statements are true and motivate your answer:

_ (e CF’UA§I)O(:\
ALSC a) The value of the European put option is non-decreasing with maturity;
1 I I g )
feN ¢ (b) The value of the American put option is non-decreasing with maturity.
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Solution Exercise 1.9

den 10 november 2020 15:11
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Solution to Exercise
1.12

den 10 november 2020 15:39
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Solution to Exercise 1.28

den 10 november 2020 16:34
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Solution of Exercise 1.16

den 10 november 2020 16:47
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Solution to Exercise 1.17

den 10 novem ber 2020  16:56 WEFHCT & j
cﬂi";\\'é ( 5oF F@CE
#?0(
Quy THe CroRE A CALL th.\xof: Y
:IN JE SR AN w2 eV 2
oxTY ANy N
?\ ;’b

g
o AR @

Rhy-OFF oF THE CHoTEE DYTLON

= wax (T, 50 e 1) FUTs) 20
%&

M

— 7[ oL b~

VSE THE \ DTN N3 X [Q'lbw = a + Mok (‘le—u)

bence | @1 CC*(D & Mo Qo/ T ”CCTD}

.,TL(_T:YQ

JZ CCT) »rmyKo)Ke : —S(’\D\
W
?ka:-ﬁ c—w(‘\{“\ﬂz > L)‘\')

:@»X@ W M et a@

— CT-To =
AN N T N%XQO,V-Q z 5_3C\m
_..‘L(T:T:L
T G D JM\/ ofF TNT Witu STeteg 3

) = )« T = T« £ 50 e g

T\%(J(j - C(TlsG&W\\Q]Tg By EXE ROSE AAL

Lecture 5 Page 13



Fe Vg

Foe KL

< (- \b
T CEs e ) frstre )

Lecture 5 Page 14



Solution to Exercise 1.14(a)

den 11 november 2020 13:31
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Solution to Exercise 1.14(b)

den 11 november 2020 13:42
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