Normal Distribution

Normal distribution is an approximation of binomial distribution under certain conditions.

1. n, the number of trails is indefinitely large, i.e. 
[image: image100.png]Area under Normal Curve

TABLE 6.3
The Normal Probability Integral P(Z = t)
¢ 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4800 0.4761 0.4721 0.4681 0.4621
0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4246
0.2 0.4207 0.4168 0.4129 0.4090 0.4052 0.4013 0.3974 ~ 0.3936 0.3897 0.3859
0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483
04 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 0.3228 0.3192 0.3156 03121
0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776
0.6 0.2742 0.2709 0.2676 0.2643 0.2611 0.2579 0.2546 0.2514 0.2482 0.2451
0.7 0.2420. 0.2388 0.2358 0.2327 0.2296 0.2266 0.2236- 0.2206 0.2177 0.2148
0.8 0.2119 0.2090 0.2061 0.2033 0.2004 0.1977 0.1949 0.1922 0.1894 0.1867
0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1445 0.1423 0.1401 0.1379
1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
1.2 0.1151 0.1131 0.1112_ 0.1094 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
1.3 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0837 0.0823
1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
' (Contd.)
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2. neither p nor q is very small.

    Definition: A continuous random variable X is said to have a normal distribution with parameters 
[image: image2.wmf]m

 and 
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 if its density function is given by the probability law 
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Where 
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Here 
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and
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are the mean and variance of the normal distribution respectively.

Note: A random variable X with mean 
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and variance 
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 and following the normal law can be expressed by 
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· Properties of normal distribution:
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The following points are important properties of normal distribution.

1. [image: image92.wmf]¥
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The normal curve is symmetrical and bell shaped. The range of the distribution is 
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2. The value of mean, median, mode will coincide as the distribution is symmetrical.
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                              i.e. mean = median = mode

3. The parameters 
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and 
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represent the mean and variance of the distribution. For different values of the parameters we get different normal distributions.

4. [image: image95.png]


It has only one mode i.e. the distribution is unimodal and it occurs at
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5. The skew ness of the distribution is 
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 and kurtosis is
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6. The odd ordered moments about mean vanishes i.e. 
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7. The even ordered moments about mean
[image: image23.wmf]2

2

2

2

)

1

2

(

-

-

=

r

r

r

m

s

m

.

8. The mean deviation from mean is
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p

s

5

4

2

@

.

9. The total area bounded by the curve and horizontal axis is equal to 1.

10. The maximum ordinate occurs at 
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 and its value is
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11. The quartile deviation is 
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12. The first quartile 
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 and third quartile 
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13. The co-efficient of quartile deviation
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14. A linear function 
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of n independent normal variables 
[image: image36.wmf]n

X

X

X

X

...,

,.........

,

,

3

2

1

with means 
[image: image37.wmf]n

m

m

m

m

,........,

,

,

3

2

1

and variances 
[image: image38.wmf]2

2

3

2

2

2

1

.,

,.........

,

,

n

s

s

s

s

is also a normal variable with mean 
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 and variance
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Proof:   

Let Z=
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Now, 
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   And       
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15. If X is a normal variate with mean 
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 and standard deviation
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, then the distribution of 
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 is also normal with mean 0 and variance 1. Here Z is called standard normal variable. 

Symbolically if 
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Proof: 
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Note: The probability density function of standard normal variable Z is 
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Area under normal curve:
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As the normal variable is a continuous random variable, the probability that the random variable X assumes a value 
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 is represented by the area under the probability curve bounded by the values 
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can be defined as 
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Since the normal curve depends on two parameters 
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 and
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, the area represented by 
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is also dependent on 
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. Though theoretically this probability can be calculated by using the method of integral calculus, normal integral tables are available for the use of practicing statisticians. It is very voluminous work to compile tables for all possible values of 
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 and
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. In fact such tables would be infinitely many because
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To facilitate the preparation of tables, the normal variable is standardized or is transformed to a new variable which is also normal, but having mean 0 and variance 1. Thus if X is normal variable with mean 
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and variance
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is a standardized normal variable having mean 0 and variance 1

And thus 
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i.e. 
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Original normal curve
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Standardised normal curve




Cumulative distribution functions of Z:
The cumulative distribution function of Z is defined as 
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And 
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Note: since the normal curve is symmetrical
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Some of the areas of standardized normal curve:
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Normal curve
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