
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 10114-D
Bernoulli and binomial random variables.

A
. Definition of BernoulliV.
Consider an experiment with only two possible
outcomes

,
called a "success"and a "failure!

Such an experiment is a Bernoulli experiment.
Examples :

1) Flip a coin : define "success" to be
"con lands heads. "

2) Take a free throw : define "success"
to be a made shot.

3) Crossbreed
pea plants : assuming only

green or yellow plants can result,
define "success" to be agreen plant
resulting.

Now,given a Bernoulli experiment, define
p
= P(success) . Also define an my X by

X
=S if the experiment is a success ;
O if not.

(So : X is the number of successes in a single
trial of the experiment .

X is called a Bernoulli ry.

Example 1.
Given a Bernoulli rv X with P(success

=

p,findE[X],
(b) Var[X]

.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
Solution
(a)[[X] = x . P(X=x)

values

* of X

= 0 . p(X=0) + 1 - P(y=])
= 0 . (l-p) +g -

p =

p .

(b) Write M = E[X] = p . Then

Var[X] =xaucy(x-u(P(X =z)
of X

= (0 -p12P(X=01 + (1-p2p(X= 1)
W

= p2(1-p) + (1 - p12 - p
factor out

p(1 -p)

= PPSp
= p(l-p) .

Conclusion :

for
a Bernoulli ry with Plsuccess) = P,

E[X] =
p , var[X]

= p(l-p) .

Example 2.
An 80% free throw shooter takes one

shot ; let X = number of hits. Find E[X]
and var [X].

solution
.

[X] = p
=

-
8
,
var[X] = p(l-p) = .8.2 = -16.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
B. Definition of binomial rv.

Given n independent trials of a Bernoulli
experiment , let X= number of successes.
Then X is a binomialoxo

Example 3
Given a binomial rv X withn trials and

Puccs-p (for a single tallna
(b) Var [X]

solution

(a) Let

Xi =2) if the i trial is a sucess

Then X = X
.
+ X2+...+ Xu , so by the

sum rule,

E[X] = E[X ,
] +E[X2]+... + [[Xn]

-

Percep
n times

=

up -

(b) (A sum rule for variance . )
It's a fact (proof omitted) that, if Xy
X21 ... Xn are independent ry's , then

Var[X , + X2+... + XnI =
Var [X ,]

+ Var[X2] +... + Var [Xn] ·



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑪
So , with all rv's as in (a) above,

Var[X] = Var(X ,] + Var[X2]+... + Var[Xn]

=> pllpll-p +... t plp

Conclusion :

for a binomial rv withn trials and
Plsuccess) = p

E[X] = np , Var[X] = np(l-p) .

Example4 .
#f an 80% free throw shooter takes
3 shots and X is the number made them,

assuming independence,
E[X] = 3 :8 = 2 . 4,
Var X = 3: 8 .. 2 = -48 ·


