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5.   Geometric probability distribution 
 

An experiment is said to be geometric experiment if and only if it satisfied the following 

properties i.e.  

i)The outcome of each trial may be divided into two categories success or failure. 

ii) Probability of success “P” remain same for all trials. 

iii) The successive trials are independent. 

iv) The experiment is repeated until the first success is obtained.  
1)( −== XPqxXP     X=1,2,3,… 

XPqxXP == )(     X=0,1,2,3,… 

Or  

If a random variable “X” is denotes the number of failures faced to set the first success 

(X=0,1,2,…). Then “X” is called geometric random variable with probability function  
XPqxXP == )(     X=0,1,2,3,… 

Or  

If a random variable “X” denotes the number of trials to set first success (X=1,2,3,…), 

then “X” is called geometric random variable with probability function is given as 
1)( −== XPqxXP     X=1,2,3,… 

Properties of Geometric distribution 

Show that total probability of geometric probability distribution is one 

Proof: Let by definition  
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Derive moment generating function of geometric distribution 

Solution: 

Proof: Let by definition  
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       Hence required result  

Now we used it to find mean and variance 
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Derive the general expression of rth mean moments of geometric distribution and 

find first four moments about mean.  
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    Required result  

Now we find first four moments about mean 

Put “r=1” in eq (A)  
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Put “r=3” in eq (A)  
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Derive Probability generating function 

Solution: 

Proof: Let by definition  
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Derive Cummulent generating function 

Let by definition  

)(log)( tmtK X=  

 As  
1)1()( −−= qePtm

t

x  

1)1(log)( −−= qePtK t  
1)1log(log)( −−+= qePtK t  

)1log(log)( qePtK t−−=  

�
�

�
�
�

�

−
=

)1(
log)(

qe

P
tK

t
    Therefore  1=+ pq  

�
�

�
�
�

�

−+
=

qepq

P
tK

t
log)(    Therefore  ...

!4!3!2!1
1

4321

+++++=
tttt

e
t  

�
�
�
�

�

�

�
�
�
�

�

�

+++++−+

=

...)
!4!3!2!1

1(

log)(
4321

tttt
qpq

P
tK  

�
�
�
�

�

�

�
�
�
�

�

�

++++−−+

=

...)
!4!3!2!1

(

log)(
4321

tttt
qqpq

P
tK  

�
�
�
�

�

�

�
�
�
�

�

�

++++−

=

...)
!4!3!2!1

(

log)(
4321

tttt
qp

P
tK  

�
�
�
�

�

�

�
�
�
�

�

�

++++−

=

...)
!4!3!2!1

(

1
log)(

4321
tttt

p

q

p

p
tK  

�
�
�
�

�

�

�
�
�
�

�

�

++++−

=

...)
!4!3!2!1

(1

1
log)(

4321
tttt

p

q
tK  

1
4321

...)
!4!3!2!1

(1log)(

−

�
�

�
�
�

�
++++−=

tttt

p

q
tK  

�
�

�
�
�

�
++++−−= ...)

!4!3!2!1
(1log)(

4321 tttt

p

q
tK       

                                           Therefore ...
4

1

3

1

2

1
)1log( 432 −−−−−=− ttttt   

�
�

�
�
�

�

�
	



�
�


+−++−++++−++++−−= 4
1

4

4
3

31

3

3
2

4321

2

24321

...)
!1

(
4

...)
!3!1

(
3

...)
!4!3!2!1

(
2

...)
!4!3!2!1

()(
t

p

qtt

p

qtttt

p

qtttt

p

q
tK

�
	



�
�


++++++++++++++= 4
1

4

4
3

31

3

3
2

4321

2

24321

...)
!1

(
4

...)
!3!1

(
3

...)
!4!3!2!1

(
2

...)
!4!3!2!1

()(
t

p

qtt

p

qtttt

p

qtttt

p

q
tK  

...)
!1

(
4!2

3
(

3
)

4!3

2
(

2!4!13!2

2

2!3!2
)(

!1
)()(

4

4

44

3

344

2

243

3

33

2

232

2

21

+++++++++++=
t

p

qt

p

qtt

p

qt

p

qt

p

qt

p

qt

p

qt

p

q

p

qt

p

q
tK  

...
!4

)
61234

(
!3

)
23

(
!2

)(
!1

)()(
4

4

4

3

3

2

2

2

23

3

3

2

22

2

21

+++++++++++=
t

p

q

p

q

p

q

p

q

p

qt

p

q

p

q

p

qt

p

q

p

qt

p

q
tK   (A) 

 

 



Prepared by: M.Riaz M.Sc: Statistics I.U.B (2006-8): Lecturer Statistics (03337368518)- 6  

As we know  
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