Economics 520, Fall 2008
Midterm Solutions

1. Q ={wi,ws, w3}, and P(w;) = P(we) = P(w3) = 1/3. Define random variables X, Y,

and Z by:

X(wl) = 1, X(wg) = 2, X(w:),) =3

Y(wl) == 2, Y(wg) == 3, Y(w:),) =1

Z(wl) = 2, Z((,L)g) = 2, Z(wg) =1

(a) X+Y:
(X+Y)(w)=3
(X4+Y)(w2) =5
(X +Y)(ws) =4

So

1
Pr(X+Y =3)=Pr(X+Y =4) = Pr(X +Y =5) = o.

By similar reasoning,
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1
P(Y =2|2=2)= 3
1
P(Y =3|2=2)=
P(Y=1Z=1)=1.

All other values are 0.
2. Markov’s inequality: see lecture notes.

3.
Friy)=1-3, for0<y<C,

(a) Determine the value of C":

1= [
Solution is C' = 2.
(v 2
ElY] = /0 yfy(y)dy = 3.

(¢) X = 1(Y < 1). Note that X is binary, equal to either 0 or 1. It is equal to 1
with probability:

3

1
Pr(X=1)=Pr(Y <1)= /0 fyr(y)dy = T

So ) 3
fx(0) = T fx(1) = 1



(d) First, note that

gle = 1) = YOPrE =1y) _ (1 -y/21y <1)

fx() 3/4

Then
1

EIY|X =1] = /0 v~ /243y = 3.



