
Normal Distribution

Random variables can be either discrete or continuous. 

Many continuous variables have distributions that are bell – shaped, and these 
are called approximately normally distributed. 

For example, if a researcher selects a random sample of 100 adult women, 
measures their heights, and constructs a histogram, the researcher get a graph 
similar to the one shown in Figure below:



Normal Distribution

Now, if the researcher increases the sample size and decreases the width of the 
classes, the histograms will look like the ones shown here



Normal Distribution

Finally if it were possible to measure exactly the heights of all adult females in 
the Iraq Universities and plot them, the histogram would approach what is 
called a normal distribution, shown in Figure below. This distribution is also 
known as a bell curve or a Gaussian distribution. 



Normal Distribution

No variable fits a normal distribution perfectly, since a normal distribution is a 
theoretical distribution. 

However, a normal distribution can be used to describe many variables, because the 
deviations from a normal distribution are very small.

When the data values are evenly distributed about the mean, a distribution is said to be a symmetric 
distribution. 

When the majority of the data values fall to the left or right of the mean, the distribution is said to be 
skewed.  
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Properties of normal distribution

In mathematic, curve can be represented by equations 

For example, the equation of the circle is                       , where r 
is the circle radius

A circle can be used to represent many physical objects, such as 
a wheel or a gear. 

Even though it is not possible to manufacture a wheel that is 
perfectly round, the equation and the properties of a circle can 
be used to study many aspects of the wheel, such as area, 
velocity, and acceleration. 



Properties of normal distribution

In a similar manner, the theoretical curve, called a normal distribution curve, can be used to 
study many variables that are not perfectly normally distributed but are nevertheless 
approximately normal. 

The mathematical equation for a normal distribution is



The shape and position of a normal distribution curve depends on two parameters, the mean and 
the standard deviation. 

Each normally distributed variable has its own normal distribution curve, which depends on the 
values of the variable mean and standard deviation. 

Properties of normal distribution






Properties of normal distribution



Properties of normal distribution



The standard normal distribution

Since each normally distributed variable has its own mean and standard deviation, the shape and location of 
these curves will vary. 

In particular applications, you would have to have a table of areas under the curves for each variable. 

To simplify this situation, statisticians use what is called the standard normal distribution. 



The standard normal distribution

The values under the curve indicate the proportion of area in each section. 

The formula for the standard distribution is 



The table used to give the area (to four decimal places) under the standard normal curve for any z value from -3.49 to 3.49

















Application of the normal distribution

The standard normal distribution curve can be used to solve a wide variety of practical problems. The only

requirement is that the variable be normally or approximately normally distributed.

To solve problems by using the standard normal distribution, transform the original variable to a standard

normal distribution variable by using the formula

𝑧 =
𝑣𝑎𝑙𝑢𝑒 − 𝑚𝑒𝑎𝑛

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
    𝑜𝑟 𝑧 =

𝑋 − 𝜇

𝜎














