Example 1

Stochastic volatility with market completeness
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It follows
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Example 2

Stochastic volatility in incomplete market
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Given a claim
Hr = H(St, Z7)

for perfect hedging need an additional asset to complete the
market; this asset has to be driven by v;.



Introducing
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one obtains a complete market and a unique mart.meas. @)
(translating the two Wieners to turn S; and S; into martingales).

Defining
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and it follows
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Assume the more general claim
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then
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Example 3

Asian-type option

Let
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Define the process (Z;) as

t+T1
ZH—T = 4+ / g(ua Su)du
t

where
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It then follows that

Hr = H(St,Z7) (depends actually only on Z7)



The market is complete and there exists a unique MM ()

Defining
Mt = EQ{ﬁT‘ ft} — EQ{[:[T‘ St, Zt} — F(t, St, Zt)

one has
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Example 4

More Wiener than assets

Let
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Equivalently one may write
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Attention in the case
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Rewriting it as
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the two Wiener w; are not independent sources of randomness.

Instead one has to consider the marginals of the following
transformation of R?—valued Wiener processes
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Example 5

Less Wiener than assets

there does not exist a martingale measure;
every claim can be hedged;

it suffices to invest in as many assets as the number of
independent Wiener;

the investment strategy depends in general on the values of all
the assets.



Arbitrage is possible in this case

Let B; = 1 and consider two assets with prices S}, S? s.t.
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The value of a self-financing portfolio satisfies
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Choosing u;, u? s.t.

u%—l—u% =1
uio; +ufo? =0 with u? >0

one has
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so that, every time u?a; # 0, there is arbitrage.



