
14.4 The Normal Distribution



  

A Normal Distribution describes many 
real life data sets.  The data histogram 
looks like a bell curve.



  

μ (mu)      = population mean

σ (sigma) = population standard deviation

Remarkably, all you need are these two 
values to know the spread of data about 
the mean.



  

μ (mu)      = population mean

σ (sigma) = population standard deviation



  

68% of all data is within 1 std. dev. of the mean.
95% of all data is within 2 std. dev. of the mean.
99.7% of all data is within 3 std. dev. of the mean.



  

The number of standard deviations a data 
value is away from the mean is called the 
z-score.

Now every normal distribution can be 
converted to a Standard Normal 
Distribution, which has μ = 0 and σ = 1.



  

Example:
Suppose the mean of a normal 
distribution is 20 and its std dev is 3.

Find the z-score of 25.

Find the z-score of 16.



  

Example:
Suppose the mean of a normal 
distribution is 20 and its std dev is 3.

Find the z-score of 25.

Find the z-score of 16.



  

The area between z-scores gives the percent of 
data values between them.

Below is a table that gives the area between the 
mean (μ) and a given z-score.



  

As this gives areas between the middle 
(mean = μ) and a positive z-score:

Always draw a picture.

For two postive z-scores – subtract areas

A negative z-score is on the left side of 
the mean.



  

Find the percent of data between z=0 and z=1.3



  

Find the percent of data between z=0 and z=1.3

For z = 1.3 A = 0.40

Area between =  0.403 or 40.3%



  

Find the percent of data between z=1.5 and z=2.1



  

Find the percent of data between z=1.5 and z=2.1

For z = 1.5  A = 0.482

For z = 2.1  A = 0.433

Area between = 0.482 – 0.433 = 0.051 or 5.1%



  

Find the percent of data between z=0 and z=1.3



  

Find the percent of data between z=-1.83 and z=0

For z =  1.83 A = 0.466
So  z = -1.83 A = 0.466
    on the other side.

Area between = 0.466 or 46.6%



  

We can also go backwards.

    Find a z-score so that 37.1% of the data 
    is between the mean and it. 



  

We can also go backwards.

    Find a z-score so that 37.1% of the data 
    is between the mean and it.

 z = 1.13

If μ = 100 and σ = 20, find the raw data x.



  

We can also go backwards.

    Find a z-score so that 37.1% of the data 
    is between the mean and it.

 z = 1.13

If μ = 100 and σ = 20, find the raw data x.

z = (x – μ)/σ
1.13 = (x – 100)/20

 22.6 = x – 100
x = 122.6



  

Overall idea:

Raw data x     ↔     z-score    ↔    areas

use:      Table
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