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Aufgabe 2: a) Induction on p: Let p = 1. Since Sref was equal to S0, we have to have
SN1 = S0 ±∆ which gives

δN1 =
SN1 − S0

∆
= ±1

which is obviously correct. Suppose the formula holds for p. Then, in order to have a trade
event at Np+1, we must have

SNp+1 − SNp = ±∆

and the new δ is given by

δNp+1 = δNp ± 1

= δNp +
SNp+1 − SNp

∆

=
SNp − S0

∆
+

SNp+1 − SNp

∆

=
SNp+1 − S0

∆
.

b) Induction on p: For p = 1 the formula states

VN1 =
(SN1 − S0)

2 −∆2

2∆

=
(±∆)2 −∆2

2∆
= 0

which is correct since until time N1 no position in the underlying has been taken. Suppose
the formula is correct for p. Then

VNp+1 =

Np+1∑
j=1

δj−1(Sj − Sj−1)

=

Np∑
j=1

δj−1(Sj − Sj−1) +

Np+1∑
j=Np+1

δj−1(Sj − Sj−1)

= VNp +

Np+1∑
j=Np+1

δj−1(Sj − Sj−1)



For all j between Np and Np+1 we have

δj = δNp =
SNp − S0

∆
∀ Np ≤ j < Np+1

Thus, using also the induction hypothesis,

VNp+1 = VNp +

Np+1∑
j=Np+1

δNp(Sj − Sj−1)

= VNp + δNp

Np+1∑
j=Np+1

(Sj − Sj−1)

= VNp + δNp (SNp+1 − SNp)

=
(SNp − S0)

2 − p∆2

2∆
+

SNp − S0

∆
(SNp+1 − SNp)

=
(SNp − S0)

2 − p∆2 + 2(SNp − S0)(SNp+1 − SNp)

2∆

=
(SNp − S0)

2 − p∆2 + 2(SNp − S0)(SNp+1 − SNp) + (SNp+1 − SNp)2 − (SNp+1 − SNp)2

2∆

=
(SNp − S0)

2 − p∆2 + 2(SNp − S0)(SNp+1 − SNp) + (SNp+1 − SNp)2 − (±∆)2

2∆

=
(SNp − S0)

2 + 2(SNp − S0)(SNp+1 − SNp) + (SNp+1 − SNp)2 − (p+ 1)∆2

2∆

=
(SNp − S0 + SNp+1 − SNp)2 − (p+ 1)∆2

2∆

=
(SNp+1 − S0)

2 − (p+ 1)∆2

2∆
.

c) If we put ∆ = 1, then there is a trade event on every day k, after N days we have N trade
events, thus

VN =
(SN − S0)

2 −N∆2

2∆
=

(SN − S0)
2 −N

2
.


