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An Applied Example about Distribution ;
discrete/ continue




A random vanable X has a discrete uniform distribution if each of the » values 1n
Its range, say, Xy, X3, «.. 5 X, 035 equal probability. Then,

flx;) = 1/n




Suppose X 15 a discrete uniform random vanable on the consecutive integers
aat+l,a+2,...,b fora=5h The mean of X 15

b+ a

7
.

w=ELX) =

The vanance of X 1s

., (b—a+ 1y -1

1._1.;.'
5 |

A




Example

Let the random variable Y denote the
proportion of the 48 voice lines that are In
use at a particular time. Assume that X Is a
discrete uniform random variable with a
range of 0 to 48.

then
E(X)=(48+0)/2=24

o = {[(48—0+1)2 ~1)12f" =14.14







Bernoulli & Binomial Distribution

A trial with only two possible outcome - Bernoulli Trial

Assumed that the trial that constitute the random experiment
are independent

This implies that the outcome from one trial has no effect on
the outcome to be obtained from any other trial

It often reasonable to assume that the probability of a success
In each trial is constant




A rV X, If an experiment can result only in “success”
(E) or failure (E’) then the corresponding Bernoulli rV

IS :
lifeeE
X(€e)=1 .
O,iIfegE’

The pdf of X is given by f(0)=q, f(1)=p.

Pdf of can be expressed as :
f(x)=p*“g"*,x=0,.1




A mndom expenment consists of # Bemoulh tnals such that

(1} The tnals are mdependent

(2) Each tnal results in only two possible outcomes, labeled as “success™ and
“failure™

(3) The probability of a success in each tnal, denoted as p, remains constant

The random vanable A" that equals the number of tnals that result in a success
has a binomial random variable with parameters 0 < p < land rn = 1, 2,.... The
probability mass function of X 15

fx) = C)pﬂ:l o™ x=0,1,....n (3-7)

constants g and b, the binomial expansion 15

n

(a+ b=

o (]

M
(k) H.'::b.ﬂ-.‘:

If X 15 a binomial random variable with parameters p and n,

p=EX)=np and o = 1X) =np(l — p)




Example

Each sample of water has a 10% chance of containing a
particular organic pollutant. Assume the samples are
iIndependent with regard to the presence of the pollutant.

Find the probability that in the next 18 samples, exactly 2
contain the pollutant.




Geometric Distribution

Is a distribution arising from Bernoulli trials is the
number of trials to the first occurrence of success

P(X=5) is the probability that the first four bits are transmitted
correctly and the fifth bits is in error

Denoted : {OOOOE} where O denotes an okay bit




In a series of Bernoulli trials (independent trials with constant probability p of a suc-
cess), let the random variable X denote the number of trials until the first success.
Then X is a geometric random variable with parameter 0 << p << 1 and

) =01-pfp x=12.. (3-9)

If X 1s a geometric random variable with parameter p,

w=EX)=1/p and o =WVX)=(1-p)p (3-10)




In a series of Bernoulli trials (independent trials with constant probability p of a suc-
cess), let the random variable X" denote the number of trials until » successes occur.
Then X is a negative binomial random variable with parameters 0 << p < 1 and
r=1,23,...,and

r—1

fx) =( N 1)(1 — " =rr+1,r+2.... (3-11)

If X 1s a negative binomial random variable with parameters p and r,

W=EX)=rlp ad =VX)=Al-p)pF  (-12)




A set of N objects contains
K objects classified as successes

N — K objects classified as failures

A sample of size n objects 1s selected randomly (without replacement) from the N
objects, where K = N andn < N.

Let the random variable X denote the number of successes in the sample. Then
X is a hypergeometric random variable and

GG
(2

x = max{0, n ~ K — N} to min{K, n} (3-13)

If X is a hypergeometric random variable with parameters N, K, and n, then

p=EX)=np  and 02=PTX)=HP(1—P)(‘::;T) (3-14)

where p = K/N.




A Dbatch of parts contains 100 parts from a local
supplier of tubing and 200 parts from a supplier of
tubing In the next state. If four parts are selected
randomly and without replacement, what Is the
probability they are all from the local supplier?




Let X equal the number of parts in the sample from the local supplier. Then, A has a
hypergeometric distribution and the requested probability is P(X = 4). Consequently,

(100)(2&&)
- 0
PX=4)= = 0.0119

(3&0)

4
What is the probability that two or more parts in the sample are from the local supplier?
(100)(19&) (100)(30&) (1&&)(300)
2 2 3 1 4 0

PX=12)= + + (SDD)
4

(390) (BDD)
4 4
What is the probability that at least one part in the sample is from the local supplier?

= ).298 = 0.098 + 0.0119 = 0.408
(1&&)(2&&)
0 4

PX=1)=1-PX=0)=1— = (.804

@




(Given an interval of real numbers, assume counts occur at random throughout the in-
terval. If the interval can be partitioned into subintervals of small enough length such
that

(1) the probability of more than one count in a subinterval 1s zero,

(2) the probability of one count in a subinterval is the same for all subintervals
and proportional to the length of the subinterval, and

(3) the count in each subinterval is independent of other subintervals, the ran-
dom experiment is called a Poisson process.

The random variable X that equals the number of counts in the interval is a Poisson
random variable with parameter 0 <C A, and the probability mass function of X is

.

x!

flx) = x=0,12... (3-15)

If X is a Poisson random variable with parameter A, then

p=EX)=A and o*=WX)=A (3-16)




