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Conditional Distribution and Density

for random variable X

P(ANB
Let A denote the event {X < x} in P(A|B) = (P(B))
the conditional distribution function of X is defined as

FX(X|B)=P{X§><|B}:P{XPS($)HB}

dF.(x | B)

dx

the density function of the random variable X
the derivative of the distribution function Fi(x | B)

fx(x|B)=
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Point Conditioning

for 2 random variables X and Y

Definition

the distribution function of a random variable X
conditioned by the fact that a second random variable Y
has some specific value y

Fx(x|B) = A'LrgoFx(le—Ay <Y <y+Ay)

Fx(x|B) = lim fyyjAAyyﬁw fx,v(C1,82)dE1dE,

Ay=0 JERY fr(6)dé

where event B is defined as {y —Ay <Y <y+ Ay}

Young W Lim Multiple Random Variables



Conditional Distribution and Density

Point Conditioning (1)

for 2 random variables X and Y

Definition

assume X and Y are both discrete random variables

and have values x;, i =1,2,...,N and y;, j =1,2,..., M.

with the corresponding probabilities P(x;) and P(y;), respectively
P(xi,y:) denotes the probability of joint occurrence of x; and y;

Y Pk, w) N
fx(X|)/—)/k)—i:17P(yk) 8(x —xi)
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Point Conditioning (2)

for 2 random variables X and Y

M
fr(y) =Y. P(y)8(y —y))

j=1

fx.v (%) ZZP Xi,Yj)0(x = xi)6(y — yj)
i=1j=

B={y—-Ay <Y <y+Ay}
FEAY T by (61,62)dérdE

( |B) Ay—>0 f;/+AA;f (é)dé
LAy T ; ;P<x,,yj)6(x 53 (y = y;)dxdly
Fx(x|B) = =

1 sy ;P(mé(y—mdy
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Point Conditioning (3)

for 2 random variables X and Y

N M 1A
Y X TA) S PO yi)d (x = x:) 6y — y;)dxdy

Fx(x|B) = ==
fyy*ﬁ; P()5(y —;)dy
f”Ayf P(xi,yk)0(x = x1)6(y — yk)dxdy
Py =)= TR POy — yi)dy
% [P,y i) 8 (x — x;)dx
Fx(xly = yi) = = =D
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Point Conditioning (4)

for 2 random variables X and Y

N
P Xnyk
Fx(xly =yk) = Z (x =)
i=1

X,
I (xly = yx) Z ("yk (x—x)

Young W Lim Multiple Random Variables



Conditional Distribution and Density

Marginal Density Functions
for N random variable X1,X5,---, X,

fX1-,X27"'7X/<(X17X2v"' 7X/<) =

X X Xiwg X (XL 5 Xi, Xk 1570+, XN)

dXkt1---dxpy
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