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Measures of Location 
(Central Tendency)

Lesson
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➢The data (observations) often tend to be 

concentrated around the center of the data.

➢ Some measures of location are: the mean, 

median and mode.

➢ These measures are considered as 

representatives (or typical values) of the data.
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Measures of Central Tendency



➢They are designed to give some 

quantitative measures of where the 

center of the data is in the sample.
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Measures of Central Tendency



The Sample Mean:

➢Is the most common measure of central 

tendency

➢The sum of the values (positive , negative or 

zero) divided by the number of values

➢Is called the Mean , Sample Mean , 

Arithmetic Mean and average.
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The Sample Mean:

➢If the list is a , then the 

mean of that population is called a 

population mean ,denoted by µ. 

➢If the list is a , we call the 

resulting a sample mean. denoted 

by         .X
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http://en.wikipedia.org/wiki/Statistical_population
http://en.wikipedia.org/wiki/Sampling_(statistics)
http://en.wikipedia.org/wiki/Statistic


If    X1,X2,………..,Xn are the sample 

values, then the sample mean is:
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The Sample Mean:

Using summation: 
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Suppose that the following sample

represents the ages (in year) of a sample

of 3 men: .27,35,30 321 === XXX

Then, the sample mean is:
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The Sample Mean (Example 1):



•For what value of X will 8 and X have the same 

sample mean as 27 and 5?

Solution:

First, find the mean of 27 and 5: 

Now, find the X value, knowing that the sample 

mean of X and 8 must be 16 :

cross multiply and solve: 32 = X + 8 X =24
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The Sample Mean (Example 2):



• On his first 5 Stat. tests, Omer received the 

following marks : 72, 86, 92, 63, and 77. What 

test mark must Omer earn on his sixth test so 

that his average for all six tests will be 80? .

• Solution

Set up an equation to represent the situation.

80
6

7763928672
=

+++++ X

Omer must get a 90 on the sixth test.

X= 90
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The Sample Mean (Example 3):



The Sample Mean (Advantages):

➢Most popular measure in fields such as 

business, engineering and computer 

science.

➢ It is unique - there is only one answer.

➢Useful when comparing sets of data.
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The Sample Mean (Disadvantages):

➢Affected by extreme values (outliers) 
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Example.

➢The sample mean of  2,3,4   is  3.

➢The sample mean of  2,3,40 is 15.

➢The mean increased from 3  to 15 

because 40 is an extreme value.



The Sample Mean (Properties):

➢The sum of the deviations of the observations 

from their mean is always Zero 
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Example: Find the sum of the deviations of the 

values 3, 4, 6, 8,14 from their mean
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➢The value which divides the data into two 

equal halves, with half of the data being 

lower than the median and half higher than 

the median.
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The Sample Median

➢The purpose of  the sample median is to 

reflect the central tendency of the sample in 

such a way that it is uninfluenced by extreme 

values or outliers



The Sample Median (Steps):

➢Sort the values into ascending order.

➢If we have an odd number (n) of values, 

the median is the middle value.
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If    X1,X2,………..,Xn are the sample values, 

then the sample median computed as follows:



The Sample Median (Steps):

➢If we have an even number of values, the 

median is the  sample mean of the two 

middle values.
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The Sample Median (Example 1 ):

Compute The sample  median of                

(12, 24, 19, 20, 7) .
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➢Sort the values into ascending order.

7,12, 19, 20, 24

➢Number of values is 5  is an odd the sample 

median is :
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The Sample Median (Example 2 ):

Compute The sample  median of                

(12, 24, 19, 20, 7 , 5) .
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➢Sort the values into ascending order.

5,7,12, 19, 20, 24

➢Number of values is 6  is an even the sample 

median is :

Solution
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The Sample Median (Advantages):

➢Extreme values do not affect the median as 

strongly as they do to the mean.

➢ It is unique - there is only one answer.

➢Useful when comparing sets of data.
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The Sample Median (Disadvantages):

Not as popular as sample mean
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The Sample Mode :

➢The value of a variable, which occurs with 

the highest frequency.

➢The value of a distribution for which the 

frequency is maximum
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The Sample Mode (Steps):

➢Calculate the frequencies for all of 

the values in the data.

➢The mode is the value (or values) with 

the highest frequency.
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The Sample Mode (Examples):

➢The sample mode of the list (1, 2, 2, 3, 3, 3, 

4) is 3. 

➢The list (1, 2, 2, 3, 3, 5) has the two sample 

modes 2 and 3. 

➢No sample mode of the list (1, 6, 2, 7, 3, 5).
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The Sample Mode (Advantages):

➢Extreme values do not affect the mode.

Example:

➢The sample mode of the list (1, 2, 2, 3, 3, 3, 

4) is 3.

➢The sample mode of the list (1, 2, 2, 3, 3, 3, 

4000) is 3. 
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The Sample Mode (Disadvantages):

• Not as popular as mean and median.

• Not necessarily unique - may be more than 

one answer

• When no values repeat in the data set, the 

mode is every value and is useless.

• When there is more than one mode, it is 

difficult to interpret and/or compare. 25
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