EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2008

Week of January 7/08

Q hasabetaa, b, 1 distribution (§ = 1, @ isdistributed on the interval (0, 1) ).

The conditional distribution of Y given (Q = ¢ has probability function

P(Y = k|Q = ) = e -

Y ou are given that the unconditional mean and variance of Y are
E(Y)=.6 and Var(Y) =1.04.

Find the values of ¢ and b.

The solution can be found below.



Week of January 7/08 - Solution

The conditional distribution of Y given @ has a geometric distribution with mean @)
and EY|Q=q)=q, Var(Y|Q =q) = q(1 +q).

The first and second momentsof Q are £(Q) = %5 and E(Q?%) = %

Y has a continuous mixture distribution. The unconditional mean of Yis

B(Y) = BIE(Y|Q)] = EQ] = 1% = 6.

The unconditiona variance of Y is
Var(Y) =Var[EY|Q)] + E[Var(Y|Q)] = Var(Q) + E[Q(1 + Q)]
= E(Q%) - [E(Q)] + E(Q) + E(Q%) =2E(Q*) + E(Q) - [E(Q)]

_ _ 2(atl)xa a a \2 __ 2(atl)
— (arb+1)x(atd) o T (a_+b) = laror) X 6+.6 - ('6)2

_ 12(at1) o arl 9
= Tarbr1) +.24 =1.04,andthen - = £.

i a at+l __ 2
From thetwo equations %5 = .6 and -5 = 5,

weget a =.6a+.6b and 3a+3=2a+2b+2.
Solving these equationsresultsin ¢ =3 and b = 2.



