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Aufgabe 1: a) We have

N
SN = Sgklil1<1+retk)

and, since all the returns are independent,

E[Sx] = E[So T (1+rety)]

N
= Sy k1:[1(1 + Elrety]) .

Furthermore,
Efrets] = +¢ X pup + (—4) X Pdown
= ¢/2—-q/2 =0
Thus,
N
E[Sy] = Sokgl(lJrO) = 5.

b) The notation E [ .- { {Sj}fzo} means that the prices S1, 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)

J=1

k N
= S(] J];[l(l -+ retj) ‘7:]'_;[_‘_1(1 + I‘etj)

N
= Skal;lﬂ(l + ret;)

and obtain

E[Sw | {Si}0] = E[S M (1 +ret;) | {8} ]

j=k+1

N
= Skj:gﬂ(l + E[ret;])

— S5 (140) = Si.

j=k+1



c) Becaue of part (a), we have

(L35 - Lyels

m=1 m=1

d) Becaue of part (b), we obtain

e[ T Sal 0] = L ELSa 53

_ %{mzkle[Sm|{Sj}§o] + mzl\;;rlE[SmHSj}?:o}}
Sl x

e) This can be done in a similar way as part (a): Since
N
Sy = S k:H1<l + rety,)
we have

So N 1

Sy kl;[11+retk'

Since all the returns are independent,

E[S0/S el 1 1
[So/Sx] = Ll;lll%—retk}

1
{1+retk}
1 1 1 1
X2+1——qx§}
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f) Again, the notation E[- . ‘ {Sj}fzo] means that the prices S, Ss, ..., Sp 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,,rety o, ...,rety. Therefore we write as
in part (b)

So /Sy = So/{Sk i_vl (1 +ret;) }

j=k+1

and obtain

E[ So/Sn [{S;}i=0] = So/Sk E{ I ;|{Sj}§0:|

m=k+1 1 + ret,,

N 1
= So/Sk I E[—

m=k+1

N
= So/Sk 1I

mk+1{
So/Si I
— 0/ | {1—(]2}
1

= So/Sk

Aufgabe 2: a) If the price process { Sy}, should be a martingale, we must have
E[Se[{Si}i=0] = Se
for all k. Now we have

E[Si[{S;}* 0] = E[Simi(1+rety) | {915 ]
= Sj_1(1 + Elrety))
= Sk

which is the case if

0 = E[rety]
= ¢Xp + Tetgown X (1 —p)

which gives

p
I‘etdown - = q
L=p
_ _ 3/
Thus, for p = 3/4 we get retgown = —i24 = —3¢.

b) Since the price process is a martingale by assumption, we can immediately say:
la) E[SN] = S()
1b) E[ Sy [{Sj}o] = Sk

1c) E[%zgﬂsm] = S



1d) E[3 5N 8, 19,0 ] = & x EEh S+ N xS,

Furthermore, for the expectation of (1e) we obtain

E[So/Sn] = L 11+retk]
N
B kl;IlE[1+ret
R I
=1l14+q 4 1—-3¢q 4
JIVI{?)( —3q) + 1+q}
=1 4(1+¢)(1 = 3q)

_( 1—2¢q >
N1 —2¢—3¢2

and, in a similar way, for (1f)

E[So/Sw [{Si}j=0] = So/S ﬁf[;}

m=k 1+ ret,,

= So/5% (1 —12; iq?)q?)Nk ‘



