Probability distribution


Probability Distribution
Normal Distribution
Definition 

A continuous random variable 
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 is said to have a normal distribution if its density function is given by 
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where, the parameters 
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Standard Normal variate

If 
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 is a normal variate with parameters 
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 is a standard normal variate with mean zero and variance unity. The density function of 
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 is 
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Importance of Normal Distribution
· Most of the distributions occurring in practice can be approximated by normal distribution. Moreover, many of the sampling distributions e., g., Student’s 
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, Snedecor’s 
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, Chi-square distributions etc tend to normal for large samples.
· Normal distribution finds large applications in Statistical Quality Control in industry for setting control limits. 
Note: Let 
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 be a continuous random variable and let 
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 and 
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 be two possible values of 
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, with 
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. The probability that 
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 lies between 
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 and 
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 is 
P( a < X < b ) = P(X<b) – P (X< a)
Example 

A company produces light bulbs whose life times follows a normal distribution with mean 1200 hours and standard deviation 250 hours. If a light bulb is chosen randomly from the company’s output, what is the probability that it’s life time will be between 900 and 1300 hours? 
Solution 

Let 
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 represent life time in hours. Then 
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 (By using Normal table)
Hence, the probability is approximately 0.54 that a light bulb will last between 900 and 1300 hours. 
Example 

  A very large group of students obtains test scores that are normally distributed with mean 60 and standard deviation 15. What proportion of students obtained scores 
a) Less than 85.
b) More than 90.

c) Between 85 and 95.

Solution
Let 
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 denote the test score. Then 
a) 
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. (By using Normal table). 
That is 95.25% of the students obtained scores less than 80.
b) 
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. (By using Normal table). 

That is 2.28% of the students obtained scores more than 90.

c)  
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 (By using Normal table)
That is 3.76% of the students obtained scores in the range 85 to 95.

Example

The average daily sales of 500 branch office were Tk. 150 thousands and the standard deviation Tk. 15 thousands. Assuming the distribution to be normal indicate how many branches have sales between 
a) Tk. 120 thousands and Tk. 145 thousands.
b) Tk. 140 thousands and Tk. 165 thousands.

Solution 
Let X be the average daily sales of 500 branch office. 
a) 
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 (By using Normal table)
Hence, the expected number of branches having sales between Tk. 120 thousands and Tk. 145 thousands are 
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b) 
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 (By using Normal table)
Hence, the expected number of branches having sales between Tk. 140 thousands and Tk. 165 thousands are 


[image: image56.wmf]0.58991500294.955295

´=

;

.
[image: image57.png]



1
PAGE  
Page 3

_1275295960.unknown

_1275304996.unknown

_1275306212.unknown

_1275310599.unknown

_1275311003.unknown

_1275311176.unknown

_1276514367.unknown

_1275311045.unknown

_1275311068.unknown

_1275311120.unknown

_1275311029.unknown

_1275310786.unknown

_1275310966.unknown

_1275310617.unknown

_1275307115.unknown

_1275310537.unknown

_1275310568.unknown

_1275307136.unknown

_1275306912.unknown

_1275307080.unknown

_1275306869.unknown

_1275306072.unknown

_1275306129.unknown

_1275306152.unknown

_1275306095.unknown

_1275305110.unknown

_1275305983.unknown

_1275305047.unknown

_1275303837.unknown

_1275304253.unknown

_1275304876.unknown

_1275304939.unknown

_1275304305.unknown

_1275304099.unknown

_1275304200.unknown

_1275303907.unknown

_1275296766.unknown

_1275296780.unknown

_1275296810.unknown

_1275296723.unknown

_1275296732.unknown

_1275296619.unknown

_1275295981.unknown

_1275294473.unknown

_1275295294.unknown

_1275295333.unknown

_1275295105.unknown

_1275294315.unknown

_1275294338.unknown

_1275294284.unknown

_1275294294.unknown

_1275224971.unknown

