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• Bernoulli nu. with parameter p :
pl X=i } =p

,
Pf X- o } = l - p
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• Binomial r- u
.
with parameters ( n, p ) :

pl X -- i } = ( nil - pi a - pg
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Remake : A binomial v.v
.
X with parameter (n, p)

can be written as

X. = Xo t ' '' t Xu

where Xi
,

. . .

. Xn are independent Bernoulli nu 's .

This follows from the definition of binomial ru.



§ 46 Poisson r- U .

Def . Let d > o
.

A v.v
.

X taking values in { 0, 1,2, " . }
is said to be a Poisson nu .

with parameter d if
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Remark
:

e
"
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Hence FIE" - f÷ = i
.

A poisson nu .
Can be used to approximate

a binomial nu with parameters ( n , p ) when

n is large , p is small so that np is of
moderate size

,



Let X be a binomial r-u with parameters Cn, p)
.

Let np = d .
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Expected value and variance of Poisson nu .

X - Poisson nu
.

with parameter d .
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Letting jake ,
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=
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§ 47 Expectation of sums of discrete ru 's
.

Let Xi
,
K
,

in

; Xn be discrete ru 's on the

same sample space S .

Prop 't .

E [ Hit " - + Xn ] = ¥
,

E [ XKI
.

We will prove the above result under an additional

assumption that S is finite or countably infinite .
( The general case is referred to Theoretical Exer 4.36

in the text book D .

Lem 2 . Assume that S is finite or countably infinite .

Set pcs ) = Pf 's }) for se S
.

Then for any r . u .
X on S

,

we have

EEXI = Ecg Xosiplsl .



Pf . Suppose the distinct values of X
are Xi , i 31 .

Let Si. = { se S : Xo ) = xi }
.

Then

EEXI = F xi Pl X - xi }

⇐ F x i Pf si )

= q xi Ffg. Pls )
= F Is

,
.
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= F Ecg. Hs ) pls )



= Es Xcsipcs ,

( because S = US,
i

with the Union being
disjoint ) pg,
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,
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