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5. Linking valuations and hedgers

Lemma:

> Consider a hedger 0 and a valuation p. Define the hedger u by

P’s:95+(P[5*95'Y],0,...,0) forany S e (C

@ > If 0 is a market-consistent hedger, then M is a
market-consistent hedger.

@ > If 6 is a model-consistent hedger!® and 0 is a model-consistent
valuation with underlying actuarial valuation 7T, then p is a
model-consistent hedger with underlying actuarial valuation
e

19T his condition can be weakened to "0 hedges any orthogonal claim by a

zero coupon bond trading strategy’.
62/138

Linking valuations and hedgers

- Lemma:

> Let 0 be a fair hedger!?.

> Let p be a model-consistent valuation with underlying
actuarial valuation 7.

(3) » Then the hedger u defined by

P’S:95+(p[5—95'Y]’O"“’0) forany S € C

is a fair hedger with underlying actuarial valuation 7.

o2 ol B8 ek

11 This condition can be weakened to '6 is a market-consistent hedger which
hedges any orthogonal claim by a zero coupon bond trading strategy’.
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Linking valuations and hedgers
Theorem:

> Consider the valuation p: C — R.

& » p is a market-consistent valuation if and only if there exists
a market-consistent hedger #™¢ such that

p[S] =pul.y| forany SeC

@ » p is a model-consistent valuation if and only if there exists
a model-consistent hedger u™°¢ such that

—~ p[S] =puZo°-y| forany S eC

@ > p is a fair valuation if and only if there exists a fair hedger uf
such that

p[S]=pL-y| forany SeC
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Hedge-based valuations

» Theorem:

@ > A HB valuation p is positive homogeneous:

plaS]=ap[S]| foranya>0and SecC

if its underlying 0 and 7 are positive homogeneous.

> A HB valuation p is subadditive:

P51+ 5] <p[S]+p[S]

for any 51,5, € C

@ if its underlying 6 is additive and 7 is subadditive.

» Theorem:

©) p is a HB valuation < p is a fair valuation

S e
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Hedge-based valuations

Brennan-Schwartz formula for MVHB valuations

> Consider the MVHB valuation p defined by

pIX1=6X" -y +n[X—o¥V.Y]

forany X € C

> Consider the product liability S:

5=5"%5"| with 5" £ 0" and 5L c oL

Brennan-Schwartz formula for MVHB valuations

/‘ P8l = BER S0 X EF [81). 4 g e (S- = EP (S]]
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Two-step valuations

» Theorem:

pis a TS valuation < p is a fair valuation

Ly PROOE: SEE  wESNTF PAse

» Exercise 16:

> Consider the MVHB valuation p:

p[S]:Gg/’V-ern[S—Bg”V-Y] forany S € C

> Q: Show that p can be expressed as a TS valuation:

with

o[S] =EQ[ry [S]] forany S € C

Ty [S] = (6§4V+(n[5—95-Y],o,...,O)) Y
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