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Learning Objectives

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

Explain the fitting of exponential distribution
when the parameter is known or unknown

Explain the fitting of normal distribution
when parameters are known and unknown




Fitting Normal Distribution

In order to fit normal distribution to the given
data, we first calculate mean p and standard
deviation o from the given data. Then, the
normal curve fitted to the given data is given
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To calculate the expected normal frequencies,
we first find the standard normal variates
corresponding to the lower limits of each of the
class intervals, i.e. we compute z=(x-n)/o,
where X is the upper limit of the class interval.




Then, the areas under the normal curve to the
left of the ordinate z, say ®(z)=P(Z<z) are
computed from the tables. Finally, the areas

for the successive class intervals are obtained
by subtraction ®(z)- ®(z-1) and on multiplying
these areas by N, the total frequency, we get
the expected normal frequencies.




Fitting Exponential Distribution

In order to fit an exponential distribution to the
given data, we first estimate the parameter of
the distribution by its maximum m.l.e 4 _ !

X

Then, the exponential curve fitted to the given
data is given by, f(x)=06e>*9, x>0.

To calculate expected frequencies, we first write
the upper limits of each class interval. Then,
the probability below the wupper Ilimit is
calculated using the formula P(X<x)=1-eX",




Exercise - 1

Fit an exponential distribution with parameter 6
for the following data.

CI 0-10| 10-20 | 20-30

Frequency | 130 60 34

Solution:

Given X~Exp(0). Hence, pdf is given by,
f(x)=08e™>9, -co<x<oo

Since parameter is not known, we estimate
using its m.l.e g1




Frequency (f)

Mid-point (x)

130

5

60

15

34

25

12

35

45

55

65

/5




The mean of the distribution is given by,

> fx 3520
N 250
1

B —14.08

g il = 0.071

x 14.08

Hence, equation fitted to given data is
f(x) =6e>%=0.071e0.071x




e e

F(x)=1-e0.071x

Expected
Frequencies

0.508

127

0.758

62

0.881

31

0.942

15

0.971

0.986

0.993

0.997

1.000

Total




Exercise - 2

Fit an exponential distribution with mean 17
for the following data and obtain expected
frequencies.

CI 0-10

Frequency 22

Solution:

Here we need to fit an exponential distribution
with mean 17 i.e. parameter 1/17. Hence, the
equation of the exponential curve fitted to the

given data is f(X)zLe_X/l7'X>O
17 ’




Upper
limit(x)

F(x)=1-eX/17

Expected
Frequency

10

0.445

22

20

0.692

12

30

0.829

40

0.905

50

0.947

60

0.971

1




Exercise - 3

Obtain equation of a normal curve that may be
fitted to the following data.

CI 60-65| 65-70 | 70-75| 75-80 |80-85|85-90

Frequency| 3 21 150 335 326 | 135 26

Also obtain t pected normal frequencies.

Solution:

For the given data, let us obtain mean and
standard deviation, which are taken as mean
and standard deviation of the normal
distribution, which are given by,
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Frequency ()

fx

%2

3

187.5

11718.75

21

1417.5

95681.25

10875

/8843/.5

25962.5

2012094

26895

2218838

11812.5

1033594

2405

222462.5

390

38025

79945

6420850
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If the normal curve is fitted to the given data,
then the equation is given as,

1 1(x-79.945
2 5.545

f ()= 554527

Now, consider the following table, where we
calculate expected frequencies.




CI

Z=(Xx-
79.945)/5.545

Expected
frequency

below 60

-3.60

0

60-65

-2.70

3

65-70

-1.79

31

/70-75

-0.89

/5-80

0.01

80-85

0.91

85-90

1.81

90-95

2.72

95-100

3.62

100 and
above

o0




Exercise - 4

Fit a Standard normal distribution for the
following data.

CI -5-(-3)| -3-(-1) | -1-1 1-3 3-5

Frequency 5 9 19 10 7/

Solution:
Here we need to fit standard normal

distribution. The standard normal2 curve fitted
to the given data is, .




Upper Expected

= limit (z) Frequency

below -5

-5-(-3)

-3-(-1)
-1-1
1-3
3-5
5 & above




