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    Normal Probability Plots
There are 2 methods in AP Stat that we use for assessing normality:

(1)
Use the Empirical Rule to see if approximately 68% of all data points are within μ ± 1σ, 95% of all data points are within μ ± 2σ, and 99.7% of all data points are within  μ ± 3σ.  In general, this rule works well for large data sets, but not so well for small sets. a

(2)
Use the normal probability plot.  The interpretation of this plot is that the more linear the points in the plot, the more normal the original data.

The TI-83 will graph the normal probability plot for you, but here is an example of how it is constructed.

Example:  Determine if the following data are normally distributed: 




32.1
24.9
29.4
40.2
36.2
33.0
28.5
33.4
38.1
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You must first determine the rank (percentile) for each score.  The formula is shown at the right.  






  Number of scores lower + 0.5 
Percentile = 







 (100)




     Total Number of Scores

The smallest observation is 24.9.  It is the first of 9 scores, so the percentile associated with it would be: 

    Percentile = ((0 + 0.5) / 9) x 100 ≈ 5.56

This means that 5.56% of the area is to the left of our value.  Then we find the z-score associated with this percentile (either using the table or invNorm calculator function).  It is around –1.59.  Therefore, the first point on our graph will be (24.9, –1.59).  The values for the other eight points are found similarly.

Complete the table at the right.




	Data  (ascending order)
	Position
	Percentile
	z-score

	24.9
	1
	((0 + 0.5) / 9 ) x 100 = 5.56
	–1.59

	28.5
	2
	
	

	29.4
	3
	
	

	32.1
	4
	
	

	33.0
	5
	
	

	33.4
	6
	
	

	36.2
	7
	
	

	38.1
	8
	
	

	40.1
	9
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Graphing is done by plotting

(data value, z-score) as the

(x, y) coordinates.  

Graph the data from above.
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32.1
24.9
29.4
40.2
36.2
33.0
28.5
33.4
38.1
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You must first determine the rank (percentile) for each score.  The formula is shown at the right.  





  Number of scores lower + 0.5 
Percentile = 







 (100)




     Total Number of Scores

The smallest observation is 24.9.  It is the first of 9 scores, so the percentile associated with it would be: 

    Percentile = ((0 + 0.5) / 9) x 100 ≈ 5.56

This means that 5.56% of the area is to the left of our value.  Then we find the z-score associated with this percentile (either using the table or invNorm calculator function).  It is around –1.59.  Therefore, the first point on our graph will be (24.9, –1.59).  The values for the other eight points are found similarly.

Complete the table at the right.




	Data  (ascending order)
	Position
	Percentile
	z-score

	24.9
	1
	((0 + 0.5) / 9 ) x 100 = 5.56
	–1.59

	28.5
	2
	((1 + 0.5) / 9 ) x 100 = 16.67
	–0.97

	29.4
	3
	((2 + 0.5) / 9 ) x 100 = 27.78
	–0.59

	32.1
	4
	((3 + 0.5) / 9 ) x 100 = 38.89
	–0.28

	33.0
	5
	((4 + 0.5) / 9 ) x 100 = 50
	0

	33.4
	6
	((5 + 0.5) / 9 ) x 100 = 61.11
	0.28

	36.2
	7
	((6 + 0.5) / 9 ) x 100 = 72.22
	0.59

	38.1
	8
	((7 + 0.5) / 9 ) x 100 = 83.33
	0.97

	40.1
	9
	((8 + 0.5) / 9 ) x 100 = 94.44
	1.59
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Graphing is done by plotting

(data value, z-score) as the

(x, y) coordinates.  

Graph the data from above.

Note:
If you do the normal probability plot on the calculator and use trace, you will have the same points as generated above.  
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