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Abstract
This module provides an overview of Descriptive Statistics: Histogram as a part of Collaborative
Statistics collection (col10522) by Barbara Illowsky and Susan Dean.

For most of the work you do in this book, you will use a histogram to display the data. One advantage
of a histogram is that it can readily display large data sets. A rule of thumb is to use a histogram when the
data set consists of 100 values or more.
A histogram consists of contiguous boxes. It has both a horizontal axis and a vertical axis. The
horizontal axis is labeled with what the data represents (for instance, distance from your home to school).
The vertical axis is labeled either "frequency" or "relative frequency". The graph will have the same shape
with either label. Frequency is commonly used when the data set is small and relative frequency is
used when the data set is large or when we want to compare several distributions. The histogram (like the
stemplot) can give you the shape of the data, the center, and the spread of the data.
The relative frequency is equal to the frequency for an observed value of the data divided by the total
number of data values in the sample. (In the chapter on Sampling and Data, we dened frequency as the
number of times an answer occurs.) If:
• f = frequency
• n = total number of data values (or the sum of the individual frequencies), and
• RF = relative frequency,

then:
RF =

f
n

For example, if 3 students in Mr. Ahab's English class of 40 students received an A, then,
3
f = 3 , n = 40 , and RF = nf = 40
= 0.075
Seven and a half percent of the students received an A.
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To construct a histogram, rst decide how many bars or intervals, also called classes, represent the
data. Many histograms consist of from 5 to 15 bars or classes for clarity. Choose a starting point for the
rst interval to be less than the smallest data value. A convenient starting point is a lower value carried
out to one more decimal place than the value with the most decimal places. For example, if the value with
the most decimal places is 6.1 and this is the smallest value, a convenient starting point is 6.05 (6.1 - 0.05 =
6.05). We say that 6.05 has more precision. If the value with the most decimal places is 2.23 and the lowest
value is 1.5, a convenient starting point is 1.495 (1.5 - 0.005 = 1.495). If the value with the most decimal
places is 3.234 and the lowest value is 1.0, a convenient starting point is 0.9995 (1.0 - .0005 = 0.9995). If all
the data happen to be integers and the smallest value is 2, then a convenient starting point is 1.5 (2 - 0.5
= 1.5). Also, when the starting point and other boundaries are carried to one additional decimal place, no
data value will fall on a boundary.

Example 1

The following data are the heights (in inches to the nearest half inch) of 100 male semiprofessional
soccer players. The heights are continuous data since height is measured.
60, 60.5, 61, 61, 61.5, 63.5, 63.5, 63.5, 64, 64, 64, 64, 64, 64, 64, 64.5, 64.5, 64.5, 64.5, 64.5, 64.5,
64.5, 64.5, 66, 66, 66, 66, 66, 66, 66, 66, 66, 66, 66.5, 66.5, 66.5, 66.5, 66.5, 66.5, 66.5, 66.5, 66.5,
66.5, 66.5, 67, 67, 67, 67, 67, 67, 67, 67, 67, 67, 67, 67, 67.5, 67.5, 67.5, 67.5, 67.5, 67.5, 67.5, 68,
68, 69, 69, 69, 69, 69, 69, 69, 69, 69, 69, 69.5, 69.5, 69.5, 69.5, 69.5, 70, 70, 70, 70, 70, 70, 70.5,
70.5, 70.5, 71, 71, 71, 72, 72, 72, 72.5, 72.5, 73, 73.5, 74
The smallest data value is 60. Since the data with the most decimal places has one decimal
(for instance, 61.5), we want our starting point to have two decimal places. Since the numbers 0.5,
0.05, 0.005, etc. are convenient numbers, use 0.05 and subtract it from 60, the smallest value, for
the convenient starting point.
60 - 0.05 = 59.95 which is more precise than, say, 61.5 by one decimal place. The starting point
is, then, 59.95. The largest value is 74. 74+ 0.05 = 74.05 is the ending value.
Next, calculate the width of each bar or class interval. To calculate this width, subtract the
starting point from the ending value and divide by the number of bars (you must choose the number
of bars you desire). Suppose you choose 8 bars.
74.05 − 59.95
= 1.76
8

We will round up to 2 and make each bar or class interval 2 units wide. Rounding up to 2
is one way to prevent a value from falling on a boundary. For this example, using 1.76 as the width
would also work.
note:

The boundaries are:
•
•
•
•
•
•
•
•
•

59.95
59.95 + 2 = 61.95
61.95 + 2 = 63.95
63.95 + 2 = 65.95
65.95 + 2 = 67.95
67.95 + 2 = 69.95
69.95 + 2 = 71.95
71.95 + 2 = 73.95
73.95 + 2 = 75.95

The heights 60 through 61.5 inches are in the interval 59.95 - 61.95. The heights that are 63.5 are
in the interval 61.95 - 63.95. The heights that are 64 through 64.5 are in the interval 63.95 - 65.95.
The heights 66 through 67.5 are in the interval 65.95 - 67.95. The heights 68 through 69.5 are in
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the interval 67.95 - 69.95. The heights 70 through 71 are in the interval 69.95 - 71.95. The heights
72 through 73.5 are in the interval 71.95 - 73.95. The height 74 is in the interval 73.95 - 75.95.
The following histogram displays the heights on the x-axis and relative frequency on the y-axis.

Figure 1

1 Creating a Histogram in R
Because histograms are so often used in statistical analysis, as you can imagine, R is able to generate
histograms quite easily. The functions you will use are seq() to generate the required intervals and hist()
for generating the histogram. Additionally, you may use the following arguments with the hist() function:
•
•
•
•

breaks : Used to tell R how many breaks the histogram should have or where the intervals should be.
xlab : This will add a label to your x-axis.
ylab : This will add a label to your y-axis.
main : Used to add a chart title.

player.height = c(60, 60.5, 61, 61, 61.5, 63.5,
63.5, 63.5, 64, 64, 64, 64, 64,
64, 64, 64.5, 64.5, 64.5, 64.5,
64.5, 64.5, 64.5, 64.5, 66, 66,
66, 66, 66, 66, 66, 66, 66, 66,
66.5, 66.5, 66.5, 66.5, 66.5,
66.5, 66.5, 66.5, 66.5, 66.5,
66.5, 67, 67, 67, 67, 67, 67,
67, 67, 67, 67, 67, 67, 67.5,
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67.5, 67.5, 67.5, 67.5, 67.5,
67.5, 68, 68, 69, 69, 69, 69,
69, 69, 69, 69, 69, 69, 69.5,
69.5, 69.5, 69.5, 69.5, 70, 70,
70, 70, 70, 70, 70.5, 70.5,
70.5, 71, 71, 71, 72, 72, 72,
72.5, 72.5, 73, 73.5, 74)
hist.breaks = seq(from = 59.95, by = 2,
length = 9)
hist(player.height, breaks = hist.breaks,
xlab = "Player Heights", ylab = "Frequency",
main = "Heights (in inches)
of 100 Soccer Players")

Figure 2

Note that the above histogram is of frequencies, not relative frequencies.

Example 2

The following data are the number of books bought by 50 part-time college students at ABC
College. The number of books is discrete data since books are counted.
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 3, 4,
4, 4, 4, 4, 4, 5, 5, 5, 5, 5, 6, 6
Eleven students buy 1 book. Ten students buy 2 books. Sixteen students buy 3 books. Six
students buy 4 books. Five students buy 5 books. Two students buy 6 books.
Because the data are integers, subtract 0.5 from 1, the smallest data value and add 0.5 to 6, the
largest data value. Then the starting point is 0.5 and the ending value is 6.5.
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Problem

(Solution on p. 6.)

Calculate the width of each bar or class interval. If the data are discrete and there are not too
many dierent values, a width that places the data values in the middle of the bar or class interval
is the most convenient. Since the data consist of the numbers 1, 2, 3, 4, 5, 6 and the starting point
is 0.5, a width of one places the 1 in the middle of the interval from 0.5 to 1.5, the 2 in the middle
of the interval from 1.5 to 2.5, the 3 in the middle of the interval from 2.5 to 3.5, the 4 in the
middle of the interval from _______ to _______, the 5 in the middle of the interval from
_______ to _______, and the _______ in the middle of the interval from _______
to _______ .
Calculate the number of bars as follows:
6.5 − 0.5
=1
bars
where 1 is the width of a bar. Therefore, bars = 6.

The following histogram displays the number of books on the x-axis and the frequency on the
y-axis.

Figure 3
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Solutions to Exercises in this Module
Solution to Example 2, Problem (p. 4)
•
•
•
•

3.5 to 4.5
4.5 to 5.5
6
5.5 to 6.5

Glossary
Denition 1: Frequency

The number of times a value of the data occurs.

Denition 2: Relative Frequency

The ratio of the number of times a value of the data occurs in the set of all outcomes to the number
of all outcomes.
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