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3.3 Constructing Frequency Distributions
for Quantitative Data

3.4 Histograms and Other Graphical
Displays of Quantitative Data
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Determine how many classes should be in the distribution. Choosing
the number of classes 1s arbitrary and should depend on the amount of

data available. The more data available, the more classes that can be used.
Generally, fewer than four classes would be too much compression of the
data, and greater than 20 classes provides too little summary information.

Table 3.3.1 - Frequency
Distribution of Heart Rates

Number of Students

2

10
32
S

1
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2. Determine the class width. In some cases, the data set easily lends itself Table 3.3.1 - Frequency
to natural divisions, such as decades or years. At other times, we must E YTz i R A Tl .
choose divisions for ourselves. You will want to choose a width so that the
classes formed present a clear representation of the data and include all
values in the data set. The width of each class should be the same whenever
possible; exceptions may occur for the beginning and ending intervals.
There 1s really no perfect formula for class width that will work for every
data set. However, a good starting point for class width 1s to divide the
difference between the maximum observation and minimum observation

by the number of classes.
Maximum Value = Minimum Value

Number of Classes

Class Width =

Class endpoints with fractional values will make the graph harder to
understand. If possible, try to keep the width to an integer value by rounding
the class width up to the next largest integer or choosing an integer value
close to the calculated class width that makes sense.

4
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Find the class limits. The lower class limit 1s the smallest number that
can belong to a particular class, and the upper class limit is the largest
number that can belong to a class. Using the minimum data value, or a
smaller number, as the lower limit of the first class 1s a good place to start.
However, judgment is required. You should choose the first lower limit so
that reasonable classes will be produced. After choosing the lower limait
of the first class, add the class width to it to find the lower limit of the
second class. Continue until you have the desired number of lower class
limits. The upper limit of each class is determined such that the classes
do not overlap. Once you create your classes, 1f there are any data values
that fall outside the class limits, you must adjust either the class width or
your choice for the first lower class limit.

Determine the frequency of each class. Make a tally mark for each data
value 1n the appropriate class. Count the marks to find the total frequency
for each class. Summing the frequencies in each class together should equal

the total number of observations in the data set.

L +>9¢

PROCEDURE
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Table 3.3.1 - Frequency Table 3.3.2 - Heart Rate Relative

Distribution of Heart Rates

Number of Students

Frequency Distribution

Heart Rate Relative Frequency

2/50=0.04 Y°
10/50 = 0.20 LY,
32/50=0.64 ¢YY

5/50=0.10 /9~
150 =002 2°k
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Cumulative Frequency

The cumulative frequency i1s the sum of the frequency of a particular class
and all preceding classes.

DEFINITION

Table 3.3.3 - Heart Rate Cumulative Frequency Distribution

_ HeartRate |  Frequency |  Cumulative Frequency

2 2
10 12
32 4

S 49

1 S50
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Cumulative Relative Frequency

The cumulative relative frequency is the proportion of observations in a

particular class and all preceding classes.
DEFINITION

Table 3.3.4 - Heart Rate Cumulative Relative Frequency

Relative Frequency Cumulative Relative Frequency
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Frequency

Histogram of Student Heart Rate Data
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Table 3.3.1 - Frequency
Distribution of Heart Rates

Number of Students
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Histogram

A histogram 1s a graphical representation of a frequency or relative frequency
distribution. The horizontal scale corresponds to classes of quantitative data
values and the vertical scale corresponds to the frequency or relative frequency

of each class.
DEFINITION

eeeeeeeeeeeeeee
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Ordered Stem-and-Leaf Plot
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Figure 3.4.5
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Table 3.4.2 - Data, Stems, and Leaves

 Data |  Stem |  Leaf

0 97
0 99
1 08
1 10
1

11

Stem-and-Leaf Plot

9799
08 10 11

08 =108
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