1.6 — Measures of Variation

A measure of variation seeks to measure how spread out the data set is, often with respect to a center
point.

Range:

The range is defined as: range max min



The variance often has theoretical uses, but is difficult to use with applications because the units of
variance are squared values.

Notation:
o - Population standard deviation
s - Sample standard deviation
o’ - Population variance
s’ - Sample variance
Formula:

Calculator Usage:

The 1-var stats function also calculates standard deviation for you, on the output screen just choose
one of the following based on whether or not your data is a population or sample:

Sx — sample standard deviation
ox - population standard deviation

Examples:



3. Find the mean, median, mode, range and standard deviation of the following sample of data.
Round to two decimals, if necessary.

19 21 55 31 47 29 45 21 73
mean = median = mode =

range = standard deviation = variance =

4. Find the mean, median, mode, range and standard deviation of the following population of
data. Round to two decimals, if necessary:

42 28 6 15 19 25 36 49 11
mean = median = mode =

range = standard deviation = variance =

Weighted Mean and Standard Deviation:

Weighted standard deviations can be found using the same process on the calculator as weighted



2. The number of miles several sales associates drive each day is summarized in the following
frequency histogram.

103

Empirical Rule:

For any bell-shaped distribution of data, there is about:
1. 68% of the data within 1 standard deviation of the mean
2. 95% of the data within 2 standard deviations of the mean
3. 99.7% of the data within 3 standard deviations of the mean

Figure 1:

Figure 2:

Figure 3:

We say that any value that is more than two standard deviations from the mean is unusual since it
has less than a 5% chance of occurrence.



1. A random sample of homeowners in the tri-county area were asked what their utility bills were
during the month of October. The mean monthly utility bill was $120 with a standard deviation of
$16. Assuming that the distribution of utility bills for October is bell-shaped, approximately what
percent of homes would have an October utility bill:

A. between $88 and $152?

B. between $104 and $136?

C. between $104 and $120?

D. between $120 and $152?

E. 99.7% of bills would be between what values?



