Normal Distribution

The most important continuous probability
distribution in the entire field of statistics is normal
distribution and it is frequently called Gaussian
distribution.

The normal distribution depends on the values of,

mé& s ° ), and denoted by N({m,s °

The normal density is given by;

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

The properties of Normal Distribution are:

A normal distribution is “bell shaped “and symmetrical about its mean . 50%
of the observations lie above the mean and 50% below it.

The total area under the curve above the horizontal axis is 1.

Different values of determine the degree of flatness or peaked ness of the
graphs of the distribution.

Approximately 68% of the observations lie within 1 standard deviation of the
mean (mz 1s), 95% of the observations lie within £1.96 standard deviation of
the mean (mz 1.96), and 99% of the observations lie within +2.58 standard
deviation of the mean (mzx 2.58).
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Normal Distribution
 If a random variable X has the Normal distribution with mean p and

variance, this is denoted by:
x N u, ).

* In order to obtain probabilities for the Normal distribution (i.e. areas
under the curve), it is necessary to express any value of X in terms of
the number of standard deviation units it is away from L.

i.e; X=p+z
or Z=(X- n)/
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Standard Normal distribution

. The Standard Normal distribution has a mean of 0 and a SD of 1,
Z~N(0,1)
* Probabilities for Normal distributions other than the standard Normal
distribution N (0, 1) are obtained by using the formula,
Z=X-U/s
to convert from normal distribution X ~ N (4, s ) to standard normal
distribution Z ~ N(0,1) and then using the table of probabilities for
N(O,1).
Total area under the curve=1
The values inside the given table represent the areas under the
standard normal curve for values between 0 and the relative z-score.
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Example: Assume the mean and standard deviation of the
distribution of serum Cholesterol level in normal men are 242.2
and 45.4 respectively. Find the probability of a normal man will
have a cholesterol value:

1- between 189.5 and 329.5

_ P§895- 2422 £7¢ 3295- 2422
e 454

=P(- L16£Z £1.92)
=0.3770+0.4726=0.8496

2- P(X< 159.5)

- P . 159.5- 242.2¢

& 45.4
=P(Z £-1.82)
= 0.5- 0.4656 = 0.0344
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Area between O and z
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3-between what two cholesterol values will 90% of all cholesterol values for a
normal man. From standard normal table, find the area

between (0 to Z, or O to - Z2) is 0.45.Thus, Z = £1.645.

X, - : X, - 242.2
-1645="—* " 1645 =—2 —""—
45.4

X, =167.517 , X, =316.883
Thus P(167.5£ X £ 316.883)

Example: Find the area under the curve above the Z-axis,
1.between 0 and 2,from standard normal table,

459

P(O£ Z £2)=0.4772
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2- between —2.55 and 2.55, from standard normal
able,0.502.550.49460.4946-2.55

0.4946 0.4946

P(- 2.55£ Z £2.55)=2P(Z £ 2.55) 45%“15%

=2(0.4946) = 0.9892 o255

-2.55

3- between 0.84 and 2.45

P(0.84<Z £ 2.45 0.2995
=P(0O£Z £245)- P(O£Z £0.84) l

= 0.4929 - 0.2995 = 0.1934 0.84

2.45
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