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Lesson 6: Histograms and Box Plots

There are some simple graphs that can be used to visually spot outliers. One graph is

called a histogram. Think of this like a "bar graph for numbers." What you are looking

for in this graph are a few values separated from the majority of the others. For

example, here is a histogram showing potential outliers. Notice that there are few

values on the right and they seem separated from the bulk of the data on the left.

Histogram with potential outliers

Here is a histogram with no noticeable outliers:
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Histogram with no noticeable outliers

Another graph you can use is a box plot. This graph is sometimes known as a "box and

whiskers" plot because it consists of a box and two lines on either side referred to as

"whiskers."

Box and whiskers plot
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In this graph, the box represents the middle 50% of the data. In this example, the graph

tells us that the middle 50% of values fall between 80 and 92. The whiskers go to the

smallest and largest values. In this case, the smallest value is 75, and the largest value is

100.

There is a modification of the box plot that enables you to visually see outliers. Much

like the threejump rule mentioned earlier for z-scores, the idea is to draw the whiskers

out to the smallest or largest value that is considered typical. Anything beyond that is

noted by dots. These dots represent outliers. Here is an example of this:

A box and whiskers plot with outlier dots

In this graph, there are three dots for certain ages: 60, 75, and 80. Although 80 is the

biggest age, a 50 is considered the biggest typical age (based on the majority of the

data). Anything beyond this value is considered an outlier. An age of 22 is considered to

be the smallest age, and this is considered typical, so the line extends there with no

outliers. There are some minor math formulas that help you determine what is typical

versus unusual. You will learn about these in the next course.

Within R, the most used visualization tool for exploratory data analysis is ggplot2.
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In these examples, you will store the plot to a variable and then later print that variable.

When running the print statement, the plot will be generated and displayed in the

RStudio IDE. You will also be using the iris data set you previously used. As you might

notice, you are repeating the same ggplot2 commands and only making some small

changes to specify the geometry command that you should use. Also, the choice has

been made to filter the data frame in the command to only create a plot for the data for

the Iris setosa flower.

R code to plot a data set

Download the R code and output (opens new tab)

Histogram of setosa flower
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Box plot of setosa flower

n the box plot, there are no outliers present. Here is an example using the car data built

into R (mpg):

p <- ggplot="" mpg="" aes="" class="" hwy="" p="">

p + geom_box plot()
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Multiple box plots with outliers

Here there are numerous instances of outliers broken up by class of car.

In Python, you will use the Matplotlib package to help visualize data. In these examples,

you did not filter by the species. Instead, you have just taken all the values of the

column to create the histogram and box plot. You can see how to create the same

scatterplot as above in R with each color representing a species of iris. For more

information about Matplotlib, check out https://matplotlib.org for examples on how to

create some really great visuals.
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Python code creating histogram and box plots

PREVIOUS NEXT
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