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Let X be a discrete v.v.
The prob . mass function of X :
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It describe how X is spread out from its mean
.

Standard deviation : NW
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§ 4.6
. Bernoulli nu

.

and Binomial ru
.

( i ) Bernoulli nu .

Consider a random experiment , whose outcome can be
classified as either a success

,
or a failure .

Define
×= g

as if the outcome is a success
,

o if the outcome is a failure .

Let p= P{X= 't 's
,

then p{ X- o } = I- p.

It has a prob . mass function : pci ) =p{
pco, -- lip

.

We call X a Bernoulli nu
.



• EE XI =p

EEXI =p

thx ) = E[XI - EEN
-

= p - p?

(2) Binomial v.v.

Consider n independent trials , each of them results

in either a success with prob P , or a failure with
prob . (I - p) .

Let X = the number of the successes that appear in

the n- trials
.

We call X a Binomial v.v. with parameters ( n, p?

• Example : n=2 .

possible outcomes { ( S, S ) , ( S, F ) , ( F, s ) , CF, F )}
P { ( S, S ) ) = P ( Ei Ez ) =p (Ei ) PCE) =p . p

where E,
is the event that the outcome of
the first trial is S

and Ez is the event that the outcome of the second
trial is S .

Similarly PHS, ft } =p { CF, s )} = PG - p ) , puffs } -- f- P)?
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'pg x.= , y =p { ( s, 't ) , I.si } = 2. pa - p) .

• prob . mass function for a general Binomial r.u.TWith paramteng
For i -- O , I

,
' . .

.
n
,
we have

-

Cn, p)
.

PEK-ihg-fnl.pia.pt#Ti.
Reason : The prob. of a special sequence of outcomes containing i successes

and Cn- il failures, is equal to pi G-p)
""

But there are in total ( 7) such sequences , so

p {X-- i } = (7) pic - p )" .

n (n- i ) . - - ( n - Iti)( Recall (7) = ?÷Fi,T=
"d

( * yyn = Enzo ( 7.) xi y "- i (Binomial formula) )

Prop . Let X be a Binomial v.v
.

with parameters (n , p ).
Let k 21 be an integer. Then

EE Xk ? = np . E [ ( Yt 1)
k't

,

where Y is a Binomial nu
.

with parameters (n-I, p) .
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Cor
. E[ X1 = np ' E[( Ytl ) =np .
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'

= n ( p - p - )
.


