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Learning Objectives

By the end of this session, you will be able to:

« Sketch the probability and distribution
function of different distributions, namely:

Uniform distribution
Exponential distribution
Normal distribution
Beta distribution
Gamma distribution
Cauchy distribution
Laplace distribution
Pareto distribution
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INntroduction

Let us sketch the probability density function
and distribution functions of the different
distributions, which we have studied in paper 5
and also identify the nature of the distribution
as the value of the parameter changes.

Let f(x) denote probability density function and
F(x) denote distribution function.




Uniform Distribution

Sketch  probability density function and
probability distribution function of uniform
distribution for different values of the
parameters (a, b) and study the nature of the

distribution.

Solution:

The pdf of uniform distribution is given by,
f(x)=1/1p-a3r @<X<Db

F(x)=>?)/ 4y, a<x<b
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Exponential Distribution

Sketch probability density function and
distribution function of exponential distribution
for different values of the parameter 6 and
comment on the behaviour of the distribution.

Solution:

The pdf of exponential distribution is given by,
f(x)=06e*®, x>0 and its distribution function is
given by, F(x)=1- e*®
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Normal Distribution

Sketch probability density function and
distribution function of normal distribution for
different values of the parameter y and o4 and
comment on the behaviour of the distribution.

Solution:
The pdf of nhormal distribution is given by,

I(HJZ =g X < OO

fFx)=——e 2 ") jmw< p<o
oN2m
e U

Its distribution function is give_n by,
Fo=@, .= —— [ de

o 27r
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e are in the smaller range and the curve
pability density function flattens. On the

nand, as o? increases, the peakedness of
rve also increases.

As the value of the parameter gy changes, the

curve

of probability density function shifts

accordingly with the value and is always
symmetric about this value.







Beta Distribution

Sketch the probability density function and
distribution function of the beta distribution of
first kind for different values of the parameters
M=o and n=pB. And observe the shape of the

Curves.

Solution: We know that for beta distribution
of first kind with parameters o and B, the pdf
and cumulative distribution function is given
by, 1

f(x) = SE = SR 1 e 5 ]

B(a, p)
cdf =

=0y b

1 X
Bla, )b










Gamma Distribution

Let X~Gammal(k, 6). Sketch pdf and cdf of the
distribution for different values of the
parameters and comment on the behaviour of

the distribution.

Solution:
The pdf and cdf are given by,







Observe that when k=1, the curve is similar
to that of exponential curve. Hence,
exponential distribution is a particular case
of gamma distribution that is when k = 1.

For smaller values of k, the distribution is
positively skewed. As K increases, we can
notice that the curve becomes more and
more symmetric. Hence, for large values of
k, gamma distribution tends to be a normal
distribution.







Cauchy Distribution

Let X~Cauchy(Xy,Y). Sketch the pdf and cdf of
the distribution for different values of the
parameters and comment on the behaviour of

the distribution.

Solution: We know that, the pdf and cdf of
Cauchy distribution is given by,

f(x)= r o ¢ 2 0
(*) x[;/2+(x—x)2] =TS

F(x)__j[

)¢
y* +(X X,) ]







Observe that the curve of Cauchy distribution
is bell shaped and is symmetric about the
parametric value X,.

As the value of gamma increases, the curve
becomes flatter than the smaller values of
gamma.

As the value of the parameter x, changes, the
curve shifts its position accordingly.







Laplace Distribution

Let X~Laplace(uy, b). Sketch pdf and cdf of the
distribution for different values of the
parameters and comment on the behaviour of
the distribution.

Solution: We know that, the pdf and cdf of
Laplace distribution is given by,

1 el e < ox < w

f(x):ﬁe A

F(x) = ;—bjxwe‘ E
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Pareto Distribution

Sketch pdf and cdf of Laplace distribution for
different values of the parameters o and b and
comment on the behaviour of the distribution.

Solution:
We know that pdf of the distribution is

f(x)= ail ;x>2b,a>0
X

Cumulative distribution function is given by,

F(x):l—b—z
oG
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Observe that probability density function of
Pareto distribution is strictly a decreasing
function.

Since we have taken b=1, all the curves start
from 1 of the x-axis. As the value of k
increases, the curve becomes steeper.







