PSY 201 Lecture Notes 09
The Normal Distribution
Random variable

A variable whose values are taken on randomly.  A variable whose values we don’t know ahead of time.

Examples:

The number of cars in line at the vehicle emissions test station when you arrive.

The length of time from when you’re seated until the server takes your drink order.

The amount you spend on transportation each year.

The time it’ll take the person in front of you at WalMart to check out.

Probability Distribution

A table or formula which gives the probabilities of various values of some random variable.

Some common Distributions

Heights of randomly selected adult males.

Circumferences of randomly selected Oak trees.

Fact:  Thousands of physical and psychological measures all have distributions with the same essential shape . . .
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This shape is so ubiquitous that a couple of 100 years ago, mathematicians began trying to discover a formula that characterized it.

The formula that was discovered is
                          -(X-µ)2
                          ------

              1             2σ2
P(X) =  ------------ *   e

          σ SQRT(2π) 

The Normal Distribution:  Percentages of Scores
The percentages of scores between corresponding places on all normal distributions are identical.

That is:

The percentage of scores above the mean of all normal distributions is 50%
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The percentage of scores between the mean and one standard deviation above the mean is 34.13% for all normal distributions.
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The percentage of scores between one SD above the mean and 2 SDs above the mean is 13.59% for all normal distributions.
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The percentage of scores more than two SDs above the mean is 2.28% for all normal distrributions.
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Normal Distribution percentages from Table 1.
All normal distribution percentages are obtained using Z scores.
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For negative Zs, the percentages in Columns 3 and 4 have the following interpretation
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Column 3:      Percentage of scores in larger part.
Column 4:  Percentage of scores in smaller part

To obtain percentages for a distribution, convert the scores to Z scores.

1.  Example 1.  What percentage of IQ scores are less than 130.

IQ scores are approximately normally distributed with mean = 100 and standard deviation = 15.

So Z = (130 – 100)/15 = + 2.00

From Table 1, Column 3, the answer is 97.72%.  

Magic Zs

Z = 1.96 is the Z between which 95% of the scores in a normal distribution fall.

Z = 2.58 is the Z between which 99% of the scores in a normal distribution fall.
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