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Can we use Q-Q plots to check for normality?

A Q-Q plot, also known as a quantile-quantile plot, is a graphical tool used to assess the normality
of a dataset. It compares the quantiles of the data to the expected quantiles of a normal
distribution, and if the points fall along a straight line, it indicates that the data is normally
distributed. Therefore, Q-Q plots can be used to check for normality in a dataset. This method is
commonly used in statistical analysis to determine the appropriateness of using parametric tests,
which assume normality, on a dataset. Using Q-Q plots to check for normality can provide valuable
insights and aid in making informed decisions in data analysis.

Use Q-Q Plots to Check Normality

A Q-Q plot, short for "quantile-quantile" plot, is used to
assess whether or not a set of data potentially came
from some theoretical distribution.

In most cases, this type of plot is used to determine
whether or not a set of data follows a normal
distribution.

If the data is normally distributed, the points in a Q-Q
plot will lie on a straight diagonal line.

Conversely, the more the points in the plot deviate
significantly from a straight diagonal line, the less likely
the set of data follows a normal distribution.

The following examples show how to create Q-Q plots
In R to check for normality.
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Example 1. Q-Q Plot for Normal Data

The following code shows how to generate a normally
distributed dataset with 200 and create a Q-Q plot for
the dataset in R:

#make this example reproducible
set.seed(1)

#create some fake data that follows a normal
distribution
data <- rnorm(200)

#create Q-Q plot
ggnorm(data)
ggline(data)
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Normal Q-Q Plot

Sample Quantiles

Theoretical Quantiles

We can see that the points lie mostly along the straight
diagonal line with some minor deviations along each of
the tails.

Based on this plot, we could safely assume that this set
of data is normally distributed.

Example 2. Q-Q Plot for Non-Normal Data

The following code shows how to create a Q-Q plot for a
dataset that follows an exponential distribution with 200
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observations:

#make this example reproducible
set.seed(1)

#create some fake data that follows an exponential
distribution
data <- rexp(200, rate=3)

#create Q-Q plot
ggnorm(data)
gqgline(data)
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Normal Q-Q Plot
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We can see that the points deviate significantly from the
straight diagonal line. This is a clear indication that the
set of data is not normally distributed.

This should make sense considering we specified that
the data should follow an exponential distribution.

Q-Q Plots vs. Histograms

It's worth noting that Q-Q plots are a way to visually
check whether or not a dataset follows a normal
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distribution.

Another way to visually check for normality is to create
a histogram of the dataset. If the data roughly follows a
bell curve shape in the histogram, then we can assume
that the dataset is normally distributed.

For example, here's how to create a histogram for the
normally distributed dataset from earlier:

#make this example reproducible
set.seed(1)

#create some fake data that follows a normal
distribution
data <- rnorm(200)

#create a histogram to visualize the distribution
hist(data)
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And here's how to create a histogram for the dataset
that follows an exponential distribution from earlier:

#make this example reproducible
set.seed(1)

#create some fake data that follows an exponential
distribution
data <- rexp(200, rate=3)

#create a histogram to visualize the distribution
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We can see that the histogram does not resemble a bell
curve at all, which clearly indicates that the data does
not follow a normal distribution.
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