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Joint Density and its Properties

Joint Density Function

for 2 random variable X and Y

Definition

the joint probability density function fx y(x,y)
is defined by the second derivative

of the joint distribution function

92F :
Fxy(xy) = ng;; 2
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Joint Density Function

for 2 random variable X and Y

Definition

the joint probability density function fx y(x,y)
is defined by the second derivative

of the joint distribution function

N M
fx,y(x,y)= ZZP(Xn,ym)5(X_Xn)5(y_ym)

i=0j=0
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Joint Density Function
for N random variable X7, X5,

the joint probability density function
fXe Xo,. X (X1, X2, .., XN)
is defined by the second derivative of the joint distribution function

N
O F Xy Xo, Xn (X1, X2, .., Xn)
0x10x2 -+ IxN

Xy Xo Xy (X1, X0, XN) =

X1,X2,... XN(X17X27" . 7XN) —
X2 X1

/ //fxl,x2 xu(61,62,...,En)dE1,dEs, ..., dEN

—00 —o0
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Joint Density Function
for N random variable X1,X5,---, X,

the joint probability density function fx, x, . x,(x1,X2,...xn)
is defined by the second derivative of the joint distribution function

Ny N>

Xy XawdXn (XL, X2, xy) = Y, Y Z o, %, 0 )

np= 0n2 0 nn= 0

O(X1 — Xny )0(X2 — Xny ) - - - O (XN — Xy )

Young W Lim Multiple Random Variables



Joint Density and its Properties

Properties of the Joint Density (1)

(1) fxy(sy)=0
(2) /_:w/+wfx y (x,y)dxdy =1
(3) Fxy(xy) / / fx,y(61,82)d81dS,
@ Fx)= [ [ v g)dds
Yo e
6) )= [ [ fxvlEg)dade
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Properties of the Joint Density (2)

v2 e
(6) P{x1 <X <x,y1 <Y<y} :/ / fx v(x,y)dxdy
n Ja

—+oo

(7) fx(x):/ Fxy(x,y)dy

oo

@) )= [ ol

—o0
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Marginal Density Functions
for 2 random variable X and Y

. FX(X):/Z/J:O fx,v(61,82)dE2dG
o 0= [ et )dde

° fx(X) = /+w fX,Y(X7)/)dy

[ ] fy(y) = /_:W fX7y(X,_y)dX
. ix()= )
o fy(y)= dF;}Ey)
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Marginal Density Functions
for N random variable X1, X5, -+, Xy

f Xy Xoo X (X1, X0, 0+, X)) =

oo oo
/ / fX]_,---,Xk,Xk+17"'7XN(X1’.” y Xy X k157" 7XN)

dXip1dXky2 - dXn
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