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In probability theory, the normal (or Gaussian or Gauss or 
Laplace–Gauss) distribution is a very common continuous 
probability distribution. Normal distributions are important in 
statistics and are often used in the natural and social 
sciences to represent real-valued random variables whose 
distributions are not known. A random variable with a 
Gaussian distribution is said to be normally distributed and is 
called a normal deviate.

           

Normal Distribution 



Properties 
● It is always Bell Shaped.
● The mean, mode and median are all equal.
● The curve is symmetric at the center (i.e. around the mean, μ).
● Exactly half of the values are to the left of center and exactly 

half the values are to the right.
● The total area under the curve is 1.
● Total probability is 1.
● Never touch x axis called asymptotic.
● Quartiles are equi distance



● Uni- Modal: Only one Mode.
● Parameters which defines types of distribution are μ 

(Mean) and σ (Standard Deviation)
● σ is measure of dispersion deviation from mean value.
● More scattered: high σ
● The Empirical Rule allows you to determine the 

proportion of values that fall within certain distances from 
the mean.





Z Score
● Standard scores are a great way to understand where a specific 

observation falls relative to the entire distribution. They also allow you 
to take observations drawn from normally distributed populations that 
have different means and standard deviations and place them on a 
standard scale. This standard scale enables you to compare 
observations that would otherwise be difficult.

● This process is called standardization, and it allows you to compare 
observations and calculate probabilities across different populations.

● To standardize your data, you need to convert the raw measurements 
into Z-scores



● Standard scores are most commonly called z-scores; the two terms 
may be used interchangeably, as they are in this article. Other terms 
include z-values, normal scores, and standardized variables.









The Empirical Rule for the Normal Distribution

When you have normally distributed data, the standard deviation 
becomes particularly valuable. You can use it to determine the 
proportion of the values that fall within a specified number of standard 
deviations from the mean. For example, in a normal distribution, 68% 
of the observations fall within +/- 1 standard deviation from the mean. 
This property is part of the Empirical Rule, which describes the 
percentage of the data that fall within specific numbers of 
standard deviations from the mean for bell-shaped curves.



Mean +/- standard deviations     Percentage of data contained

1                                                                68%

2                                                                95%

3                                                                99.7%




