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Normal quantile plots are a way of looking at a data set to see if it seems plausible that it may be
a sample from a normally distributed population or procedure. The basic idea of the normal quantile
plot is to compare the data values with the values one would predict for a standard normal distribution.
The comparison is based on the idea of quantiles.

Let’s try an example with the small data set below:
0.0 -0.3 -0.1 -0.5 -0.4 2.8 2.6 -1.3 0.5 2.6

To make a normal quantile plot, we must compute two additional numbers for each value of the vari-
able.

1. In the column labeled x(i) place the data values in order from lowest to highest.

2. In the next column, we determine which quantile each data value represents.

The smallest of our ten values, represents the smallest 10% of the data. We will consider that
data value to lie half way between 0% and 10% (the middle of the lowest 10%). In general the
computation i−.5

n gives the desired value (expressed as a decimal) since that is half-way between
i−1

n and i
n .

3. In the next column we compute the value of the standard normal distribution that lies at the
quantile just computed.

This must be done with a computer or a table. In the first row, for example, we need to know
what value in the standard normal distribution has approximately 5% of the distribution below
it. So we search for something close to 0.05 in the body of table for the normal distribution, and
see that it lies roughly half-way between -1.64 and -1.65. Let’s call it -1.645. (A computer can get
the value more accurately and indicates that it is -1.64485. R will give you this value if you type
qnorm(0.05) or if you use the RCommander menus under distributions. Give it a try.)

A normal quantile plot is formed by plotting the second column against the fourth column.

If the data came perfectly from a standard normal distribution, the second and fourth columns of this
table would be identical, since the theoretical quantile and the data value would match. This means
that all the points would fall along the line y = x. Since other normal distributions are just linear trans-
formations of the standard normal distribution (x = µ +σz), perfect data from a normal distribution
with mean µ and standard deviation σ would give a line with slope σ and intersept µ.

We use normal quantile plots to assess the plausibility that a data set is a sample from a normal distri-
bution. If the resulting plot is approximately linear, then it is plausible that the data come from a normal
distribution. If the plot is markedly nonlinear, the it is doubtful that this is the case. Of course, this will
work much better for large data sets than for small data sets.
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position data value proportion below x(i) theoretical quantile
i x(i)

i−.5
n z∗

1 −1.3 .5/10 = .05 -1.645

2 −0.5 1.5/10 = .15 -1.035
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To get a feel for what normal quantile plots look like when the data do come from a normal distribution,
use the R command

qqnorm(rnorm(20, mean=10, sd=2))

This will randomly pick 20 values from a normal distribution with mean 10 and standard deviation 2
and produce a normal quantile plot. Change the values 20, 10 and 2 to other numbers and see what you
get. To save typing, note that you can use the ↑ key to reprint the last command, and the← and→ keys
to edit the command.


