9. Define Poisson Distribution.

Solution : A random variable X is said to follow a Poisson Distribution if it
assumes only non-negative values and its probability mass function is given by :

e~ X
p(x;/l)=P(X=x)={ X’ x—0,1,2,...,}l>0
0, otherwise

where, A is the parameter of the distribution.

10. What are the limiting cases for which Poisson Distribution is under Binomial
Distribution ?

Solution : The required conditions are :
(i) n, the number of trials is indefinitely large, i.e., n = oo.

(i) p, the constant probability of success for each trial is indefinitely small, i.e.,
p — 0.

(ili) np = A, where A is finite.
A
5 p=-
p n
A : ..
= qg=1- —, in this case A is positive real number.

11. Find the probability function of the Poisson Distribution.

Solution : We know that the probability of x successes in a series of n
independent trials is :

b(x;n,p) = (Z) p*q™*;, x=0,12,..,n
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which is the probability function of the Poisson Distribution.
12. Derive the Moments of Poisson Distribution.

Solution : Here, we have,
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X

e~ Axx e~ Axx
= N2 x(x - )+ 52, x.

x!

a2 -2 o Ax—Z
=A%e {szz (x—Z)!} A
=2%e et + 1

=12+
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The four central moments are obtained as following ways :
po=py—pt =2+ -2 =2

Thus, both the mean and the variance of the Poisson Distribution are each equal to
A

Uy = s = 3ubps + 21 = (B +312+ ) =312+ ) +283 =2
Mo =y — 4uspl + 6y ” — 3ut
=AM+ 6283+ 712 + 1) —4A(A3 + 342 + 1) + 64(A% + 1) — 32*
=312+

Co-efficients of skewness and kurtosis are given by :



