Financial Mathematics
Conditional probability and expectation



3000-1.Let Y, Z be indep. std normal RVSs.
Compute Pri(Y +2Z > 3)|[(-2Y + Z > 7)].

Hint: Let A2 be Lebesgue measure on R2.
Let f(x) := e_x2/2/\/27r.
Let g(s,t) := [f()If ()], 50 dy.z = gr°.

Also, g(s,t) = e~ (“+t2)/2 /(21)
SO g IS invariant under rotations,
SO 0y z Is invariant under rotations.

Let R:R?2 — R2 be a carefully chosen rot'n.
Let (U,V) := R(Y, Z).

Choose R s.t. U is a multiple of Y 4+ 27 and
and s.t. V is a multiple of —2Y + ~Z.

Then éyy = R«(dy,z) = dy,z,

so U and V are indep. std normal RVSs.




3000-2. Define a PCRV X by

X(w) = {

7, if w e [0,0.35]
-3, if w e (0.35,1].

Let F be the o-subalgebra generated by

{[0,0.6], (0.6, 1]}.

Let G be the o-subalgebra generated by

{[0,0.15], (0.15, 0.6

a. Compute E
b. Compute E
c. Compute E

X

X
X

.(0.6,0.80], (0.80, 1]}.

Gl.
7).




3000-3. Let I :=[0,1].

X(s,t,u) = s,

et F = Sx.
et G = Sy.

a.Ccom
b.Com
c.Com

et H = (FUG)s.

oute E
oute E

VIFI.
VIH
oute E|

et Q:=13=1x1x1I, with Leb. measure.
Define Vi Q = R by V(s, t,u) i= s3 + t* + e
Define X,Y : 2 — R by

Y(s,t,u) =t.

VIFL | gl




