Stochastic Processes (1) \ Statistics & Informatics dep.\Fourth class. (2023-2024)

Assistant prof. Dr. Muthanna Subhi Sulaiman \University of Mosul.

Stochastic Processes (1)

Lecture 2: Examples

Example (1.1):

Let X be a Poisson variate with probability mass

function:

e~ Ak
k!

pr = P{X =k} = k=012, ..

The p.g.f. of Poisson distribution is:

P(S) = EizoPiS"

e~ Ak

= Lk=0 k! s*
_Ave (S
= e~ Eio k!

k
— ,—A L, AS -, X Vo X
=e * e’ ‘where: et = Zk=0?

= e4(5=D, “the p.g.f. of Poisson distribution.

Then the mean and variance of X is:
E(X) =P'(1) ,then

P'(S) = A eAsD

PutS =1, we have:

P'(1) =2 e’1(5‘1)|5=1 = 1e® = 1 , the mean of X.
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var(X) = P"(1) + P'(1) — [P'(1)]?

P'"(1) = A2 e/‘t(s—1)|5=1 — )2

Then:

var(X) = 1> + 1 — A2 = 1 , the variance of X.
Example (1.2):

Let X be a random variable with Geometric-distribution
pr Where:
pk =P{X=k}=q%, k=012,...
Find the p.g.f of X and the mean and-variance of it.
Solution:

The p.g.f. of Geometric distribution is:

P(S) = Y=o piS*

= Lk=0 q“p S*

= pureo(@S)* , since Yp_,af = ﬁ , then:
P(S)'=—2— | the p.g.f. of Geometric distribution.

1—qs

Then the mean and variance of X is:

E(X) = P'(1)
= —p(1—gS)*(—q)|s=1
pq _pa_4a

= Gail_, — =y the mean of X.
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var(X) = P"(1) + P'(1) — [P'(1)]?
P"(1) = —2pq(1 — gS) 3 (—q)|s=1

_ 2pq? _2pq* _ 2q*
(1-qS)3 S=1 p3 p?
Then
q q q~2
var(X) =L +1 -2
(0 =2 +2- @
2 +
=L+d=1(1+4)=2(24) =1
p2 p P p p\p p

the variance of X.

Example (1.3):
Let X be a r.v..with Binomial distribution with (p.m.f)
Pk, Where:
p = BX=kl=(})p*¢" ", k=012,..
Find the mean and variance of X by using p.qg.f.

Solution:

The p.g.f. of Binomial distribution is:

P(S) = Xr-o kak
= S0(f) part 5"

= Z?:o(;:) (pS)kqn*
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from Binomial theory, we have:
P(S) = (pS + q)" , the p.g.f. of Binomial distribution.

Then the mean and variance of X Is:
E(X)=P'(1)
=np(pS + )" *s=1

=np(p+q)" ! =np ,the mean of X.

var(X) = P"(1) + P'(1) — [P'(1)]?
P"(1) =n(n — 1)p*(S + @)™ *ls=1

= n(n— Dp* (p + P2 =n(n — p?
Then:
var(X) = n(n — D)p? + np — (np)*?
= n?p? = np? + np — n?p? = np(1 — p)

the variance of X.



