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Introduction to Central Tendency

How do we use a certain
value to describe a set of
numerical data?
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Introduction to Central Tendency

We can use measures of central tendency集
中趨勢 to describe a set of data.
In statistics, the measure of central
tendency represents the ‘central’ value of a
set of data.
In the following, we shall learn three
different measures of central tendency
(also called averages平均值).
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Mean

What is mean?

The mean平均數 (also called the arithmetic mean
算術平均數) is the most commonly used measure
of central tendency.
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Mean
The mean of a set of data is calculated by dividing the sum
of all the data by the number of data.
sum of all the data
Mean =
number of data

Consider a set of ungrouped data x1, x2, x3, ... , xn, where n is
the number of data. The mean of the set of data is usually
denoted by x (read as ‘x bar’). We have:

x + x + x + ... + x
x =
n
1

2

3

n
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Mean
Example 1

The weights of six erasers are 15 g, 18 g, 14 g, 19 g,
13 g and 17 g. Find the mean weight of the six
erasers.

15 + 18 + 14 + 19 + 13 + 17
g
6
96
g
=
6

Mean weight =

 Mean =

sum of the data
number of data

= 16 g
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Mean
Example 2

The prices of five story books are $45, $32, $x,
$58 and $42. If the mean price of the five story
books is $46, find the value of x.

∵ The mean price is $46.
45 + 32 + x + 58 + 42
= 46
∴
5
177 + x = 230
x = 53
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Mean
Example 3

The mean price of 20 chocolate cupcakes is $4.8,
while the mean price of 15 lemon cupcakes is $5.5.
Find the mean price of the cupcakes.
Sum of the prices of the 20 chocolate cupcakes = $4.8  20
= $96
Sum of the prices of the 15 lemon cupcakes = $5.5  15
= $82.5
Mean price of the cupcakes
$96 + $82.5  Sum of the prices of all the cupcakes
=
20 + 15
 Total number of cupcakes
= $5.1
8

Median

What is median?

The median中位數 is another commonly used
measure of central tendency.
It is the value of the middle of a set of data when the
data are arranged in ascending or descending order.
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Median
The following shows the steps of finding the median.
Step 2
Sets of data

Step 1
Arrange the data
in ascending (or
descending) order.

Odd
number
of data

Set A:
12, 6, 15, 3, 17

Set A:
3, 6, 12, 15, 17

Even
number
of data

Set B:
23, 14, 10, 16

Set B:
10, 14, 16, 23

?
What is the middle
datum of set B?

The median is the
middle datum.

3, 6, 12, 15, 17
 Median = 12

The median is the
mean of the middle
two data.
10, 14, 16, 23

14 + 16
 Median =
2
= 15
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Median
Example 4

Find the median of each of the following sets of data.
(a) 7, 10, 8, 4, 6, 12, 6, 7, 9
(b) 2, –3, –7, 0, 6, 3
(a) Arrange the data in ascending order.
4, 6, 6, 7, 7, 8, 9, 10, 12

 There are 9 data.
The median is the middle datum.

∴ Median = 7
(b) Arrange the data in ascending order.
–7, –3, 0, 2, 3, 6
0+2
∴ Median =
2
=1

 There are 6 data.
The median is the mean of the
middle two data.
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Mode

What is mode?

For a set of data, the mode眾數 is the
datum that appears most frequently.
Therefore, it must be one of the data in the set.
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Mode
For example, consider the data set 5, 6, 8, 8, 9.
Since ‘8’ appears most frequently,
the mode of the above data set is 8.

 ‘8’ appears twice, while each of the
other data appear once only.

Note:
(a) When all data in a set of data have the same
frequency, there is no mode in the set of data.
e.g. There is no mode in the set of data 11, 11,
 Each of the data ‘11’, ‘13’ and ‘14’
13, 13, 14, 14.
appear twice.

(b) When some data in a set of data have the same
highest frequency, they are all the modes of the set of
data.
e.g. Both 1 and 2 are the modes of the set of data 1, 1,
 ‘1’ and ‘2’ appear twice, while each of the
2, 2, 3, 4, 5.
other data appears once in the set of data.
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Mode
Example 5

Find the mode of each of the following sets of data.
(a) 12, 10, 11, 10, 12, 12, 13
(b) –4, –1, –7, –3, –2, –5
(c) 20, 50, 20, 30, 40, 50, 60
(a) Arrange the data in ascending order.
10, 10, 11, 12, 12, 12, 13
Since ‘12’ appears most frequently,
the mode of the set of data is 12.

 Arrange the data in order is
for easy counting.
 ‘12’ appears three times, while
each of the other data appear
less than three times.

(b) Arrange the data in ascending order.
–7, –5, –4, –3, –2, –1
Since each datum appears once,
there is no mode for the set of data.
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Mode
Example 5

Find the mode of each of the following sets of data.
(a) 12, 10, 11, 10, 12, 12, 13
(b) –4, –1, –7, –3, –2, –5
(c) 20, 50, 20, 30, 30, 50, 60
(c) Arrange the data in ascending order.
20, 20, 30, 30, 50, 50, 60

Since both ‘20’, ‘30’ and ‘50’ have the same highest frequency,
the modes of the set of data are 20, 30 and 50.
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