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Stochastic Processes (1)

Lecture 5: Examples

Example (1.10):

If X;,X,,...,X, be n-independent Poisson distribution
with parameters 4;,i = 1,2,..,n , then the sum S,, =X 1 X;
IS a Poisson distribution with parameter Ay, and
E(Sy) = var(S,) = ¥y 4;

Solution:

Since X; ~ poi(4;) , then the p.g.f.of X; is:
Py (S) = etS-1 i =12 . n
Then the p.g.f. of S, = XL X is:

Ps, (8) = TTi=1 Px,(8) = Px, (S) Px,(S) ... Px, (5)

, [from theorem (1)]

= ell('s—l) 612(5_1) eln(s_l)
— 62{;1 Ai(§-1)
=S | 1=¥" 1, ,thep.gf.of S,.

Then the distribution of S,, is a Poisson dist. with parameter
A — Z‘{l:l Al .
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E(Sy) = Ps, (1) = XLy A e2 MO~V

=Y. 4; ,themeanofs, .
var(Sy) = Pg, (1) + Ps, (1) — [P5, (1)]?
PY (1) = (Xy Ap)? €2 /u(s—1)|5=1

= (Zril=1li)2
Then:
var(S,) = (Zril=1 /11')2 + Z?ﬂﬂi — (Z?:ﬂli)z

= Xi=14; ,thevariance of S, .

Example (1.11):
Let X; and X, be.two independent random variables,

each has the same Geometric distribution, with:

pe = q%p v k'=0,1,2,..,n, find the p.g.f. of Z=X; +X,,

and the mean and variance of Z.
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Solution:

Since X; is a geometric distribution with p.g.f.

Py (S) = 1_%5 i=1,2

Then:

P,(S) = [Py (S)]", the same parameters [theorem (2)].

= [PX (5)]2

=[5

pZ
(1-gS$)? '’

the p.g.f.of (Z = X; + X,).

The mean and variance-of-Z.is:

E(Z) = P;(1)==2p*(1 — qS)*(—q)ls=1

2p*q (1—q)73 = 2p2qp~3

2

, the mean of 7 .

T A

var(Z) = P; (1) + P,(1) — [P,(1)]?

P/ (1) = —6p%*q(1 — qS)"*(—q)|s=1 = 6p*q*(1 — q)~*

2 2, -4 q*
=6p°q°p " =63
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Then:

Example (1.12):

If X; and X, be two independents r.v.’s with the same

Geometric distribution and (p = %) find the p.g.f. of Y =

l-zlel- . and find the mean and variance of Y .

Solution:

Since X; is a geometric distribution with the same p.g.f.:

Pxi(s) —

p

l
1-gS

=1,2 ,wherep =

wIN

Then thep.gfof Y =X, + X, is:

PY(S) —

PY(S) —

Py, (5)

Py, (5)

n
, [from theorem (2)]
2 2
—2_12=_"°
- [1—qS I”= (1-qS)?

1
;q—g

,the p.g.f.of Y.
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The mean and variance of Y is:

E(Y) = Py(S) = —2p*(1 — qS) 3 (—q)|s=1

2p?q 20%0_ _ 54 _ 513 _ 4
) 2/3

~ (1-¢8)3 Ss=1 ~ (-9? - . the mean

of Y.
var(Z) = P/ (1) + Py (1) — [Py (1)]?

P/ (1) = —6p*q(1 — qS)*(—q)|s=1 = 6p*q* (1 — q)~*

2 q?
2

2,,—4 —
q°p 6p

— 6p
Then:

2 2
var(Y) = 6%+ 1- (L)%= 6%

_ @/ ooy 3 -
=6 273 6 (4) =, the variance of Z .



