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Learning Outcome Two (2)
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 LO2  Understand a range of techniques to analyze 
data effectively for business purposes 
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Objective

 By the end of this lesson you should be able to:

 2.4  explain how quartiles, percentiles and the 
correlation coefficient are used to draw useful 
conclusions in a business context 

N. Quarrie

3



Overview
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 Last week’s session focused on how to calculate and 
interpret measures of dispersion, specifically, 
standard deviation. This week we want to take a look 
at how to calculate quartiles, percentiles and the 
correlation coefficient, as well as, draw conclusions 
from the results. 

 It is important to note that in order to calculate the 
above, the data collected from the questionnaire 
must be summarized. 
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Quartiles: Definitions and General interpretation 

N. Quarrie

5

 According (Web.mnstate.edu, 2016):

 “The lower half of a data set is the set of all values that are to the 
left of the median value when the data has been put into increasing 
order.

 The upper half of a data set is the set of all values that are to the 
right of the median value when the data has been put into 
increasing order.

 The first quartile, denoted by Q1 , is the median of the lower 
half of the data set. This means that about 25% of the numbers in 
the data set lie below Q1 and about 75% lie above Q1 .

 The third quartile, denoted by Q3 , is the median of the upper 
half of the data set. This means that about 75% of the numbers in 
the data set lie below Q3 and about 25% lie above Q3 .”



Quartiles: Example #1
Source: (Web.mnstate.edu, 2016)
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 Find the first and third quartiles of the data set {3, 7, 
8, 5, 12, 14, 21, 13, 18}.

 First, we write data in increasing order: 3, 5, 7, 8, 12, 
13, 14, 18, 21.

Identify the mean, lower half and upper half as can be 
seen above. 

We previously said that Q1 is the median of the lower 
half and  Q3. 



Quartiles: Example #2 
Source: (Web.mnstate.edu, 2016)
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 Find the first and third quartiles of the set {3, 7, 8, 5, 12, 
14, 21, 15, 18, 14}.

 First, we write the data in increasing order: 3, 5, 7, 8, 12, 
14, 14, 15, 18, 21.

 As before, the median is 13 (it is the mean of 12 and 14 —
the pair of middle entries).

 Therefore, the lower half of the data is: {3, 5, 7, 8, 12}. 
 Notice that 12 is included in the lower half since it is 

below the median value.
 ThenQ1 = 7 (there are five values in the lower half, so 

the middle value is the median). Similarly, the upper half 
of the data is: {14, 14, 15, 18, 21}, so Q3 = 15.



Percentiles: Example
Source: (Statistics, 2016)
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 For example, suppose you have 25 test scores, and in 
order from lowest to highest they look like this: 43, 
54, 56, 61, 62, 66, 68, 69, 69, 70, 71, 72, 77, 78, 79, 
85, 87, 88, 89, 93, 95, 96, 98, 99, 99. 

 To find the 90th percentile for these (ordered) 
scores, start by multiplying 90% times the total 
number of scores, which gives 90% ∗ 25 = 0.90 ∗ 25 
= 22.5 (the index). Rounding up to the nearest whole 
number, you get 23.



Percentiles: Example
Source: (Statistics, 2016)
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 Counting from left to right (from the smallest to the 
largest value in the data set), you go until you find the 
23rd value in the data set. That value is 98, and it’s the 
90th percentile for this data set.

 Now say you want to find the 20th percentile. Start by 
taking 0.20 x 25 = 5 (the index); this is a whole number, 
so proceed from Step 3 to Step 4b, which tells you the 
20th percentile is the average of the 5th and 6th values in 
the ordered data set (62 and 66). The 20th percentile 
then comes to (62 + 66) ÷ 2 = 64.

 The median (the 50th percentile) for the test scores is the 
13th score: 77.



Correlation: Definition 
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 According to (Stattrek.com, 2016) “Correlation 
coefficients measure the strength of association 
between two variables. The most common 
correlation coefficient, called the Pearson product-
moment correlation coefficient, measures the 
strength of the linear association between 
variables.”



Correlation: Formula 
Source: (Psc.dss.ucdavis.edu, 2016)
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Correlation: Example 
Source: (Psc.dss.ucdavis.edu, 2016)
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Correlation: Example
Source: (Psc.dss.ucdavis.edu, 2016)
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Correlation: Interpretation
Source: (Kean.edu, 2016)
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 Values of r range from -1 to +1.  A correlation 
coefficient of 0 means that there is no relationship.  
A value of -1 is a perfect negative coefficient and a 
correlation value of +1 indicates a perfect positive 
correlation.



Correlation: Interpretation
(McLeod, 2016)
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Videos  
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1. Calculating Correlation: 
https://www.youtube.com/watch?v=SC1kvvoH10Y

2. Calculating Percentiles and Quartiles: 
https://www.youtube.com/watch?v=Snf6Wpn-L4c

https://www.youtube.com/watch?v=SC1kvvoH10Y


Review Questions

1. Explain the steps that should be followed whenever you are percentiles 

2. a. Assume that you collected data from students regarding their age and 
grades received in a Statistics class that it is represented in the table 
below. Calculate the correlation.

2b. Interpret the results from part “a”
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X (age)

23

19

30

27

29

50

Grade

50

70

100

20

16

45
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