Lecture 31 (11/17). Please enable your video if you can.
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Corollary 7.6. Suppose the market has a risk neutral measure_Pl, Let Viy be a Fn-measurable random variable and consider an security
that pays Vi at time N. Then V,, = D, 'E,(DnVy) is a arbitrage freg\\gm'ce at time n < N. (i.e. allowing you to trade this security in
the market with price V,, at time n kéeps the market arbitrage free).

Remark 7.7. We do not, however, know that the security can be replicated.

Plalbd e o U] b nawes

MT&:\): Ay A%WM

W

S Bhdd wedd (&2 ¢ A VB 2 ook Lee




FH\?( > Ex]s)@wz &/g& RAM = Mtr

i %MJ o KM %w flo @LMU r
C{“M« /TB 0 oo Rum o om *[« &w /‘N«Lﬂtl

—

QFEX @ MWB )Qwow D Qﬁ( @ n q? wj \ 6((0)'_

N "
@'\)Tﬁ DV it (\A?*Mﬂ

MoV, = ﬂp (D)

i



AR RVRN
B e

> £ 1 p
= £ (py >\— s
MNATAH EM K EW <DI\) VND

%kf/v =
/\t\ — '4«<D/\)\/,\)> = D’])\\//l/\ ORD,

(rov(?L % (MM Wl \>/\)o w\r 753 n RRM,

-

;



Lemma 7.8. Suppose the market has no arbitrage, and X is the wealth process of a self-financing portfolio. t[f for any n, X,, =0 and
Xnt1 2 0, then we must have X, 11 = 0 almost surely.
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Lemma 7.9. Suppose we find an equivalent measu / such that whenever| A, - S,, =0, we have En(An . SnJr:%, then M
neulral measure. - -
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Lemma 7.10. Suppose p is a probability mass function such that p(w) = p1(w1)p2(w1,w2) -+ Py (w1, ..., wN). If Xpi1 is Fpy1-measurable,
then

M
E, X, 1(w) = Zﬁnﬂ(w',j)XnH(w’,j), where W= (Wi, ywn),w = (W, Wnt1,Wnils- s WN)
i=1
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Lemma De neQd—ef{veRMMZ 0Vie{l,...,M}}, and@d:ef{veRMMi>0Vi€{1,...,M}}. Let V.C RM be a subspace.
e S E—
1)\ if and only if there exists n € Q such th =1andn L
(2) fiormal vector i € Q is unique if and only if\V N Q = {0}\and \dlm(V) M—1.
\

Remark 7.12. This can be proved using the Hyperplane separation theore ed in convex analysis.
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