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21.2.4: The Midpoint

Learning Outcomes

1. Find the midpoint between two numbers.
2. Sketch the midpoint of two numbers on a number line.

As the word sounds, "midpoint" means "the point in the middle". Finding a midpoint is not too difficult and has applications in
many areas of statistics, from confidence intervals to sketching distributions, to means.

Finding the Midpoint Between Two Numbers

If we are given two numbers, then the midpoint is just the average of the two numbers. To calculate the midpoint, we add them up
and then divide the result by 2. The formula is as follows:

Definition: the Midpoint
Let a and b be two numbers. Then the midpoint, M of these two numbers is

a+b
2

M = (21.2.4.1)

Example 21.2.4.1

Find the midpoint of the numbers 3.5 and 7.2.
Solution

The most important thing about finding the midpoint is that the addition of the two numbers must occur before the division by
2. We can either do this one step at a time in our calculator or we can enclose the sum in parentheses. In this example we will
perform the addition first:

3.5+7.2 =10.7

Now we are ready to divide by 2:

10.7
- = 5.35
Thus the midpoint of 3.5 and 7.2 is 5.35.

Example 21.2.4.2

A major topic in statistics is the confidence interval which tells us the most likely interval that the mean or the proportion will
lie in. Often the lower and upper bound of the confidence interval are given, but the midpoint of these two numbers is the best
guess for what we are looking for. Suppose a 95% confidence interval for the difference between two means is -1.34 and 2.79.
Find the midpoint of these numbers, which is the best guess for the difference between the two means.

Solution

We use the formula for the midpoint (Equation 21.2.4.1):

a+b  -1.34+2.79
2 2

Now let's use a calculator. We will need parentheses around the numerator:

(—1.34+2.79)+2 = 0.725

Thus, the midpoint of the numbers -1.34 and 2.79 is 0.725.
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Sketching the Midpoint on a Number Line

Visualizing the midpoint can often reveal it much better than just writing down its value. The diagrams are of fundamental
importance in statistics.

Example 21.2.4.3

Sketch the points -3, 5 and the midpoint of these two numbers on a number line.
Solution

We start by finding the midpoint using the midpoint formula (Equation 21.2.4.1):

-3+5
M= 2* —(-345)+2 = 1
Now we sketch these three points on the number line:
1 1 1 1 1 1 1 1 1 1
5 4 3 2 1 0 1 2 3 4 5 6 7

Example 21.2.4.4: hypothesis testing

Another application of the midpoint involves hypothesis testing. Sometimes we are given the hypothesized mean, which is the
midpoint. We are also given the sample mean, which is either the left or right endpoint. The goal is to find the other endpoint.
Suppose that the midpoint (hypothesized mean) is at 3.8 and the right endpoint (sample mean) is at 5.1. Find the value of the
left endpoint.

Solution

It helps to sketch the diagram on the number line as shown below.

1 é . 1 .}4 . 1
? 38 .1

Now since 3.8 is the midpoint, the distance from the left endpoint to the midpoint is equal to the distance from 3.8 to 5.1. The
distance from 3.8 to 5.1 is:

5.1 — 3.8 =1.3
Therefore the left endpoint is 1.3 to the left of 3.8. This can be found by subtracting the two numbers:
38 —13 =25

Therefore the left endpoint is at 2.5.

Suppose that the midpoint (hypothesized proportion) is at 0.31 and the left endpoint (sample proportion) is at 0.28. Find the
value of the right endpoint.

e Midpoint on the Number line
e Finding the Right Endpoint Given the Left Endpoint and Midpoint
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