M110 SECTION 15.3 MEASURES OF DISPERSION

The mean, median, and mode provide limited information about the whole distribution of the data. To fell how
scattered or how far dispersed or spread out are the data points the data are, we use measures of spread or
dispersion. We will concentrate on two of the types of Measures of Dispersion:

1.

2.

RANGE Simply, the range of the data is the
But be careful, just because the range of one data set equals that of another does not mean
that they have the same dispersion.

For example: Data Set1: 1,3,7,8,10 Range =
Data Set 2: 1,10, 10, 10, 10 Range =

Note that the spread of these 2 data sets is quite different although they have the same range. The range is a
crude measure of the spread of a data set - it is not always meaningful, especially if there is an extreme outlier.
For this reason we need other measurements of dispersion besides the range.

The next measure of dispersion is based on how far each of the data values lie from the mean. If xis a data
value in a set whose mean is x , then x - x is called x’s deviation from the mean. Find the deviations of each of
the data values in the table below:

Data Value, x | Deviation from Mean | First, find the mean. Then find each deviation. Notice that some are
X-x positive and some are negative.
16
14 Notice that the total deviations will add to zero. This is because the
12 mean is a balancing point for the data. However, to "undo” this
21 cancellation effect, we will square each of the deviations (thus making
22 each a positive value).
PIRS y =
Data Value, x | Deviation from Mean Deviation Squared Next, we will want to find the average of all
X - X (x-x) these deviations squared. To calculate this:
_ v )2
16 Average deviation = M
14 n-1
12
21
22
Y= Y= Y=
This number is called the . Clearly it is too large to represent the spread

of the data. Recall that we squared each of the deviations, so To compensate for this, we square root the
variance - (round to 2 decimal places).

This number is a more reasonable measurement of the way scores vary from the mean. The value that we just
calculated is called the




STANDARD Denoted by the letter s, the standard deviation is the square root of the variance.
DEVIATION

The standard deviation is a larger number when the values from a set of data are widely spread away from the
mean and a smaller number (close to 0) when the data values are close together.

EXAMPLE: Find the standard deviation (rounded to 2 decimal places). of the following sample of data
values:

3,4,5,6,4,2,0,8,4



STANDARD DEVIATION OF A FREQUENCY TABLE
Remember that standard deviation is deviation from the mean. So we will need to calculate the mean of the

frequency table first.

After we have the mean, we follow the same pattern. Find how
each data value deviates from the mean, then square these
deviations to avoid the cancellation to zero.

Data Value, | Frequency, x- f
X 4
37 1
38 2
39 5
40 5
41 4
42 2
44 1
>=
Xf-=
X =

STANDARD DEVIATION OF A FREQUENCY TABLE:

At this point we need to

Data Value, | Frequency, | Deviation Deviation Product
X £ from Mean Squared remember that we are using a
x-x (- %) (x-xV -f frequency table. This means that

each of these squared deviations

37 1 occurs as many times as the data

38 2 value itself - the frequency!

39 5

40 5 ) )
The final step is to sum ALL the

41 4 squared deviations and use the
standard deviation formula from

42 2 above (rounded to 2 decimal

44 1 places).

Zf = >=




EXAMPLE Given the following 8 family incomes (in thousands of dollars):
49,51,52, b1, 51,50, 52, 52

Find the range

Find the mean

Find the standard deviation (round to 2 decimal places).

a0 o e

How many standard deviations is a family
with an income of $49,000 from the mean?

(round to 2 decimal places).

EXAMPLE Given the following frequency table: a. Find the mean
b. Find the standard deviation
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