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la. (i) VYes,
E(X+Y) = [[(x+Y)fyy(x y)xdy
= Xty (X y)(@X)dy + [[YEyy(x, y)dxdy
= E(X) + E(Y)
(ii) No, trueif X, Y areindependent (and more generally, uncorrelated).
(iii) No, trueif Y = c, aconstant.
(iv) No, E(XY|Y= 3) = 3E(X|Y= 3) . Thisequals 3E(X) if, for example, X and Y are inde-
pendent.
1b. (i) VYes,
E(Y[X=Xx) = nyy|x(Y|X)dy
= [yfy(y)dy = E(Y)
for any x.
. 1 1
(i) E(Y|X) = EE(X|X)+§E(—X|X)
=0
= E(Y)

X and Y are clearly not independent.

2. Let X, Y; bethehorizontal and vertical displacement travelled at step i. Let D be the squared
distance after n steps.
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Xi,Xj are independent&(X;) = 0 , and similarly fér ‘s.



So, E(D) = ¥ E(X?) + S EXX)+ S E(Y?)
i=1 i #] i=1
+ Z E(Y; Yj)

n 1#] n

= $ EXD+ Y E(YD)
i=1 i=1

= Z E(X? +Y?)
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3a. E(N) = E[E(N|M)]

= Y E(N|M= mP(M= m)
mg 0
z m(1—-¢)P(M= m)

m=0

(1-e)E(M) = B0

3b.  E(N2) = E[E(N2|M)]
E(N2|M) = Var(N2|M) + [E(N|M)]2
= Me(l—¢g) +[M(1—¢)]?
E(N2) = E[Mg(1—¢) + M2(1—¢)?]
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3c. P(N=n) = % P(M= mP(N= n|M= m)
m=20
O
P(N= njM= m) = E%}“%l—s)ngm—n if n<m
50

o0

So, P(N=n) = ¥ FH1-g)%em™ " {1-p)Tp

m=n



