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Normal Distribution 
(Quantitative/Continuous variables)

• Normal Distribution: A special family of curves 
that tend to occur naturally and can usually be 
applied when analyzing a sample

• 1. It is symmetric
• 2. It is unimodal
• 3. It is bell-shaped



Normal Distribution

• A normal distribution is fully described by the mean 
and standard deviation value. 

• 68/95/99.7 Rule



Normal Distributions are Powerful
• Normal distributions occur “naturally”:

• Minutes to get to the office
• Birthweight of babies
• Scores on standardized tests



Normal Distributions are Powerful
• Normal distributions can be used in sampling

• Based on the normal distribution, we can generally 
assume that sample results are a reasonably good 
estimation of the population.

• This is the basis for the Central Limit Theorem (we’ll 
talk about this more later)



Density Curve
• Represents all individuals in a sample or population.
• Think of a histogram where all bars collectively represent all 

“individuals”
• The area under the curve adds up to 100% or 1.0

• Normal distributions are specific type of density curve 
defined entirely by mean and standard deviation. 

• Mean determines the center of the distribution on the x-axis
• Standard defines how spread out or clustered together is the 

distribution



Example
• Suppose we know that IQ scores are normally distributed 

with a mean of 100 and a standard deviation of 15. We can 
picture that normal distribution:

55         70        85      100       115      130      145



Example
• Standard Score/Z-Score

55         70        85      100       115      130      145

• If Ana scores 115 on her IQ test, 
their z-score=(115-100)/15

• Her standard score/z-score is 1. 
The score is 1.0 standard 
deviations above the mean



Example
• Percentile: The percentile tells us the percentage of a 

distribution that is below a given value. 
• We can determine this mathematically using the diagram below.
• We can also use Table A in our textbook 

55         70        85      100       115      130      145



Example

55         70        85      100       115      130      145

68% 16%16%

• Ana’s percentile is 0.84 
or 84%.

• She scored higher than 
about 84% of those who 
took the IQ test. 
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