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Learning Outcomes

Upon successful completion of session, students are able to 

 Identify and calculate various measures of location, such as arithmetic mean, 
median, mode, upper quartile and lower quartile;

Find measures of location for both ungrouped and grouped data;

Explain the relationship between the measures of location.



Measures of location
❖ Mean – the arithmetic average value

❖ Median – the middle value in the ordered data set
❖ Mode – the most frequent value

❖ Lower quartile - the value one-quarter of the way through the ordered dataset
❖  Upper quartile-–the value three quarters of the way through the ranked 

dataset
Three data structures

• Untabulated (raw data – sequence of numbers or figures)
✔ Tabulated (ungrouped)
✔ Tabulated (grouped)



Untabulated Data

Def: Untabulated data – data given as a sequence of numbers or figures

Example 1. Daily expenditure for lunch (‘000, in soums)
20, 15, 13, 13, 27, 24, 7 

Compute the weekly mean, median, mode, 
lower quartile and upper quartile



Sigma notation



Mean

 



Median

7, 13, 13, 15, 20, 24, 27
 



Median

Note: 
Odd case: If there are an odd number of items in the data set, the 
median is the value of the middle item when all  items are arranged in 
ascending order.

Even case: If there are an even number of items in the data set, the 
median is the average value of the two middle items when all items 
are arranged in ascending order. 



Mode

20, 15, 13, 13, 27, 24, 7 

Mode = 13, because there are two 13s



Lower quartile

•  



Upper quartile

•  



Tabulated (ungrouped) data



Tabulated (ungrouped) data



Mean (for ungrouped data)



Median (for ungrouped data)



Mode (for ungrouped data)



Tabulated (grouped) data 



Tabulated (grouped) data



Mean for tabulated (grouped) data 



Median for tabulated (grouped) data 



Mode for tabulated (grouped) data 



Lower quartile for tabulated grouped data

 



Upper quartile for tabulated grouped data

 



Types of distribution (1)

Normal distribution – mean = median = mode
Also called: Bell 

shaped 
distribution



Types of distribution (2)

Positively skewed distribution – when Mean > Median > Mode

Also called, right-skewed and looks like as if 
someone is pulling it to the right side.



Types of distribution (3)

Negatively skewed distribution – when Mean<Median<Mode 

Also called, left-skewed and looks like as if 
someone is pulling it to the left side.



Concluding remarks:

Today, You learnt:

▪the analysis of tabulated and untabulated, grouped and ungrouped 
data;
▪the calculation of mean, median, mode and quartiles to find the 
central values of the data;
▪Identification of relationship between mean, median and mode and 
the shape of the distribution.



Essential readings

▪Jon Curwin…, “Quantitative methods…”, Ch 5
▪Glyn Burton…, “Quantitative methods…”, Ch 2.2-2.3
▪Richard Thomas, “Quantitative methods…”, Ch 1.5-1.7
▪Mik Wisniewski…, “Foundation Quantitative…”, Ch 7
▪Clare Morris, “Quantitative Approaches…”, Ch 6
▪Louise Swift “Quantitative methods…”, Ch DD2.


