Normal Distributions
Characteristics
· A special family of continuous probability distributions
· Symmetric about the mean  
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· Mound or bell-shaped with 1 peak 
· Identified by 2 parameters:  
Mean = 
Standard deviation (SD) = 
· Notation – if X is normally distributed with mean  and SD , we write
X ~ N(, 
· Follow the Empirical Rule:

For symmetric, mound-shaped distributions . . .

Approx. 68% falls within 1 SD of the mean
Approx. 95% falls within 2 SDs of the mean

Approx. 99.7% falls within 3 SDs of the mean

· Special case:  the “Standard normal” distribution is a normal distribution with 

mean  = 0 

and SD  = 1

· Probabilities for Standard Normal Distributions are in Table 5
If Z ~ N(, then find the following
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· Standardizing – A z-score tells how many SDs above or below the mean a particular value lies

In general, 
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For samples



For populations
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For example, if X~ N(, 
then the z-scorefor a value x = 85.32 is 
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which tells us that 85.32 is 1.22 standard deviations above the mean.
Can we find the value of X that is 0.75 standard deviations below the mean?
Yes – the z-score is -0.75 and, solving for x,
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· Something amazing: if X is normal with mean  and SD , and 
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then Z is standard normal !
That is, if X ~ N(, then Z ~ N(, 
Examples
Let X be normally distributed with mean  = 78 and SD  = 6.  ( i.e. X~ N(, 
Find:

P(X < 85) = 
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Find the exam score that represents the cutoff for the top 20%.

That is, find d such that P(X > d ) = 0.20.
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