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Chapter 6. Joint Distribution

6.1 Bivariate Distribution

GuanNan Wang
gwang010wm. edu

@

R



Marginal Distributions

Marginal Distribution

» For the discrete random variables X and Y with joint pmf
f(x,y), the marginal pmf’s for X and Y are

fx(x) => f(x,y) and fy(y)=> f(x,y)
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which are defined over the appropriate supports.

» For the continuous random variables X and Y with joint pdf
f(x,y), the marginal pdf’'s for X and Y are
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fx(x):/OO f(x,y)dy and fy(y):/ f(x,y)dx
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which are defined over the appropriate supports.
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Example 1

Example 1
Let the discrete random variables X and Y have joint probabillity

mass function ,
02 x=f\y= Diserate.
0.1 X =|1
03 x=V,

fx,y) = 0.1 x=[ :®
0.1 x=2|y=
0.2 ngay:
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Example 2

Example 2 I
For the continuous random variables X and Y with joint probability
density function Contvwons

:
f(x,y):%, x>0, y>0 x+y <10,

find the probability density function of the marginal distribution of Y.

f ud) J‘ \’]'-cfx,\a)d?c

j(b‘a__l_d« ,_'°_5-oj_,.

0<Ad<w
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Example 3

Example 3
Let the continuous random variables X; and X> have joint probability
density function

f(X1,X%) =X1X2, 0<Xx1<1,0<x <2

Find P(0.2 < X < 0.7) by the following three techniques:
1. computing the value of the double integral over the appropriate

limits
2. finding the marginal probabilitydensity function of X; and
integrating, and

3. finding the marginal cumulative distribution function of X; and
using the appropriate arguents.
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@ P(O 2< X\<01) J'7J ‘f('Xl %)Jﬁ,dx, 20
jﬂj K xdxadx = (V1 XA dn (o
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= X
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,z = 0.4‘1 - 0.4 = 0.45 (.0 (l :

®. j-x,‘“.)z J X, q)dxz = }X| <A< 0-S
0

P( 0-2< X, <o.7) =J:j fy.(’xt)d'x. z.);:?z/x. o? | o g
< 0.4§

® FX|(’X|)= j'xl

2
; 2mdx, = “’)&

Plo-2¢x <0]) = Fx.(°'7) - Foy) =0
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Thank You

THANK YOU! ’<
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