Advanced Data Analysis

Whiteboard Lecture

Some Basics of Distribution Theory

Conditional Distributions

Let X and Y be two random variables.

. frix(yle) = P50,

2. fxy(z,y) = frix(y|z) fx(x).

3. fy(y) = { > Fxy(z,y) Xdiscrete

22 Fx,y(z,y) dz Xcontinuous

Example 1

fxy(x,yy =z+y, 0<zx<1,0<y<1.

What is fy|X(y|$)’?

Answer
1
fx@ = [ @+v)dy
0
1
_ y*
= [J:y + B}
0

=—z+4,0<z<1.



.fX,Y(wa y)

fx(x)
r—+vy

1
T+ 3

— frix(ylz) =

0<z<1l,0<yc<l.

Example 2

frix(yle) =7, 0<y< .

fx(z) =3 0<z<5.

What is fy?

Answer:

frly) = / " fxy(@y) de

= /_oo Frix(ylz) fx(z) dx

— fy(y)

9

0<y<5



Class Exercise 6x2+9

6(x? + 3y)
fX,Y(w,y) = 11 s
0<zx<1l,0<y<1.
Determine fy | x(y|z).
Answer:
Then
fx(x) = / fxy(x,y)dy
o 6(x%+ 3y) /6x2+9
1 6x? 4 18y r) =
_ / dy frix(ylx) 11 11
0 11 ,
1
= T dy 2x2 4+ 3
0 foro<ez<1l, 0<y<l.
6x2+9
= —\ 0<xz<l.

11



Square Bracket Notation

This has become a useful shorthand in
‘modern’ Statistics literature:

fx(x) = [z]
.fX,Y(way) = [w,y]
fY|X(y|CI3) = [y|z]

Basic Result 1. is then:
[x, Y]

kd

1. [ylz] =

Example 2 revisited

lyle] =—, 0<y <=

1

[33]=5, 0<x<5.

/_C:[w, y] dx

51 1
/—-—dw
y T 5
In(5) — In(y)
5
¢ ¢

| wlelial da

9

0<y<5



