
New Bern High: Math III Notes May 9, 2016

The Mean, Standard Deviation, Normal Distribution

Today’s work is focused on understanding the characteristics and use of the Normal Distribution.

When we collect data for some quantitative variable using surveys, observational studies, or well
designed experiments, we are generally interested in describing the data set. The central tendency
of the data is commonly described by using the , , or

. The variability of the data from a population or ”spread” of the data is
commonly described by the variance, σ2, or the standard deviation, σ. Many variables have a
distribution about the mean which is symmetric and, when graphed, is bell-shaped. We will learn
about a specific type of symmetric distribution called the normal distribution.

First some formulas and definitions:

• The mode is the data value or values which occur the most (most frequently)

• The median is the middle data value when data is ordered, or the average of the middle
two values if there are an even number of data values.

• The arithmetic mean is often called the average and is the sum of the data values divided
by the number of values. There are two different symbols for the mean depending on whether
it is the mean of a population, µ, or the mean of a sample taken from the population, x̄,
(”x-bar”).

• One way of measuring the spread of the data, is to consider the average distance from the
mean for all the data values. Recall our simple concept that the distance from zero for some
number is the absolute value of the number, and that

√
x2 ≡ |x| . Since we want to know the

average distance from the mean, we can define the standard deviation of a population
as follows:

σ =

√(
Σn

i=1(xi − µ)2

n

)
• The standard deviation of a sample is defined as
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√(
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n− 1

)

• The functional form for the normal distribution of a population is

f(x, µ, σ) =
1

σ
√

2π
e−

(x−µ)2

2σ2

• It may be of interest to some that a normal distribution can be written as a quadratic
exponential

f(x) = eax
2+bx+c
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Figure 1:

• A standard normal distribution has a mean of zero µ = 0 and a standard deviation of
one σ = 1.

• Any population or sample with a normal distribution can be converted to a standard normal
distribution by using the following formula [Note: this process is called converting to z scores ]

z =
x− µ
σ

• This is often done to compare the distribution of various populations, to apply other sta-
tistical tests, or to transform the data to a different mean and standard deviation without
changing the basic relationship between the data values [like when grades are curved].

We will want to practice using our calculators to view data, to find the mode, median, mean,
and standard deviation for a set of data and to find z-scores. We will also want to use the normal
distribution to make claims about populations and to solve certain types of statistical problems.
That is the goal for this unit - to use just a bit of statistical reasoning.
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