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Cond. pmf in the discrete case (repeated)
and e<peclatin: epeclubn wrt o cnd pmf

r—[Definition 24.} .p’"y \
Let A
@ (X, Y) couple of discrete random varigbles

e Joint pmf p
e Marginal pmf's px, py
@ y such that py(y) >0

Then the conditional pmf of X given Y /= y is defined by

N oy 2y = Py
pX\Y(X|y)*P(X* |Y*y)* pY()/)
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Cond. expectation in the discrete case
Average value o_(.j\( c(_ we knw Hotf Y-y

r—[Definition 25.} I
Let

@ (X,Y) couple of discrgte random variables
e Joint pmf p
e Marginal pmf's px, pk, y such that py(y) >0
® px|v(x|y) conditional distribution

Then the conditional ekp. of X given Y = y is defined by

E[X|Y =y] :ZXPX\Y(X‘Y)

xe€
.
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Binomial example (1)

Situation: Let

e X,Y ~ Bin(n, p)

XY
e /=X+Y

Problem: We wish to compute C HQVC m 1ya /('xed

E[X|Z = m| vale ve

;O/""I an )

=] & = E DA
Samy T. Joint r.v



Shuakin = xv 2nlnp) X LYy
Vv Bo (np)d

el 2= X+¥Y _Thew 2w B (n,p/
Tale m €{0, ... ). Then

Px:g-(kIM) = p()(:k)%rl’H)
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Binomial example (2)

Distribution for Z:

n n

Z=> Xi+>_Y;~Bin(2n,p)

i=1 j=1

Computation for conditional pmf: For k < min(n, m) we have

PX=k X+Y=

P(Z=m)
_ P(X=k Y=m—k)
B P(Z =m)

() (o)
()
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Binomial example (3)

Conditional pmf: For k < min(n, m) we have

dm = W)
px|z(k| m) (i:,)

Recall: If V ~ HypG(n, N, m) then

Identification of the conditional pmf: We have

px|z(k| m) = Pmf of HypG(2n, m, n)
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Summay : gen cwe : < ;I ”
) ]
leb('l’n)E_ pm#o# HW&[Z/L,M,/@)
Cond- _expeclatin
EZX lirn’l]: 2 T ()xlﬁ(I.lM)

-0
= epecked wlue of HypG(Zn,m,n )
Lormulo,

= m

Al 14!
X — = -
2n 2




Binomial example (4)

Conditional expectation: Let V ~ HypG(2n, m, n). Then
E[X|Z = m] = E[V]

Numerical value:
According to the values for hypergeometric distributions,
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