Stat 311-Lecture 14 Conditional distributions

Nov 10, 2005 5. Let X1, X5 be i.i.d. Uniform(0,a) and let; =
HliIl(Xl,XQ), Y, = maX(Xl,Xg). Find the jOint
1. The conditional probability mass functioof Y probability density ofr; andYs.
givenX = x is given by solution. First note thab) < y; < y2 < a is the
domain for the joint density. The joint c.d.f. &f
p(ylz) = pla,y) andY; is
px(z) 2!
The conditional expectation of given X = z is v, v, (y1,92) = P(Y1 < y1,Ya < i)
then vy = P(Ya <ys) — P(Y1>y1,Ys < go)
(Y[X =z) = Ey:yp(ylfv)- — P(X1 < yo) P(Xs < y2)

—P(y1 < X1 <y2)P(y1 < X2 < y2)

2 — 2
= (yl) —(y2 yl) ,0<y1 <92 <a.
a a

If X andY are independenE(Y|X = z) = EY.

2. Problem. Suppos&,Y ~ Binomial(n, 3) and
they are independent. Fifit{ X | X +Y = z).
Solution.We need to compute the conditional dis-
tribution first. Note

Then the joint density isfy, yv,(y1,y2) =

2
%FYLYQ(ZJLZM) = a%,O <y < Y2 < a.
So it is a uniform distribution over a triangle <

1
Z =X +Y ~ Binomial(2n, 5) < y2 <a.
Then the conditional probability mass function is
given by
PX =zY =2z—1)
P(X+Y =2)
oy

This is a hypergeometric distribution.

p(zlz) =

EX|X +Y =z =) ap(xl|z)
x=0

=0 (2:) - =0 27TL (2::11) 2 .

3. The conditional probability densityof Y given
X = zis given by

il’@ (") Z na) () 2

fY\X(y‘x) = J;f(’f))

Theconditional expectatioof Y givenX = z is

o

yfyx (ylz) dy.

E(Y|X =) = /

4. Problem. Givenf(yi,y2) = - for 0 < yo <
y1 < 1 and O otherwise, determin®(Y, >

V=3 =5 PN 23Y2=4) =3



