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1. Aufgabe: a) From the definition of the returns

ret, = Sk — Sk-1
k= o —
Sk—1
we get

SN = SN_l(l—l—retN)

and by induction

N
SN = Sgkli[l(quretk)

Since all the returns are independent,

E[Sw] = E[So IT (1+rety)]
k=1
N
= S kgl(l + E[rety]) .
Furthermore,
E[retk] = "‘C] X pup + <—Q) X Pdown
= ¢/2-¢q/2 =0
Thus,
N
E[Sy] = 5053(14—0) =S .
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b) The notation E [ o | {Sj};?:(]} means that the prices S7,Ss, ..., Sk are no longer stochastic,
but they are given numbers, they have already realized. Thus, the expectation has to be
taken only with respect to the returns rety.1,rety o, ...,rety. Therefore we write

N
SN = SQ H (1+retj)

N
j:1(1 + retj) jzl;[ﬂ(l + retj)

<
=EN)

= S

N
= Sk j:]_];[—H(l + retj)



and obtain

E[Sn [ {Si}0] = E[Se I (1ret;) | {8} ]

j=k+1

= Sk ﬁ (1 + E[ret;])

j=k+1

N
= S, I (1+0) = 5.

j=k+1

c) Because of part (a), we have

SEDITAREES SN

m=1 m=1

d) Because of part (b), we obtain

SR SEATCH RIS S EATCIN

m=1
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- e + 3 el s}
m=1 m=k+1
1 (& N
= N{ S+ Y Sk}
m=1 m=k+1
k
k 1 N k
=1
e) This can be done in a similar way as part (a): Since
N
Sy = S kgl(l + rety,)
we have
So N 1
— = 11 .
Sy k=1 1 4 rety
Since all the returns are independent,
E[So/S El 1] —
[S0/Sn] = kg11+retk
N 1
= E
k:l;Il [1 + retk}
_oxf1o 1o
k=14 g 2 1-q 0 2
i_\f[ 1
k=1 - ¢?



f) Again, the notation E[--- ‘ {Sj};‘.‘zo] means that the prices S, 5s,...,S; are no longer
stochastic, but they are given numbers, they have already realized. Thus, the expectation
has to be taken only with respect to the returns ret 1, retg, o, ...,rety. Therefore we write as
in part (b)

N
So/Sv = So/{S T (1+ret;)}
j=k+1

and obtain

E[ So/Sn [{Si}j=0] = So/Sk E[ I ;Hsj}f:o]

m=k+1 1 + ret,,

N 1
= So/Se I EL————

m=k+1

N
= 5/S X
Mkmgﬂ{1+q 2 1-q 2
1
= 5/
0/ km§+l{1—q2}



