
 
 

Chapter 5: Numerical Descriptive Measures. 
 
Mean (Arithmetic Mean): The sum of a set of observations divided by the 

number of them. 
Sample Mean: the arithmetic mean of a sample data. 
Median: The middle value of a set of observations when they are 

arranged in order of magnitude. 
Mode: The most frequently occurring value in a set of data. 
Skewed to the Right: Positively skewed, has a long tail extending off to 

the right. 
Skewness: The degree to which a graph differs from a symmetric graph. 
Skewed to the Left: Negatively skewed, has a long tail extending off to 

the left. 
Range: The difference between largest and smallest observations. 
Variance: A measure of variability of a numerical data set. 

Deviation: Difference between on observation and the mean of the set of 
data it belongs to. 
Variance of a Population: Sum of the squared deviation (from the 

population mean) of all of the items of data in the population divided by 
the number of items. 
Variation of a Sample: Sum of the squared deviations (from the sample 

mean) of all of the items of data in a sample, divided by one less than the 
number of items. 
Standard Deviation: Square root of the variance. 

Empirical Rule: When the distribution is bell shaped, the percentage of 
observations that fall within 1,2 and 3 standard deviations from the mean 
are 68%, 95% and 99.7% respectively.  

Chebyshev’s Theorem: The proportion of observations that lie within k 
standard deviations of the mean is at least (1-1/k2). 
Coefficient of Variation: Standard deviation divided by the mean. 

Percentile: The pth percentile is the value for which p% of observations 
are less than that value and (100-p)% are greater than that value. 
Quartiles: The 25th (Q1), 50th (Q2 or median) and 75th (Q3) percentiles.  

Interquartile Range (IQR): The difference between the first and third 
quartiles. 
Box Plot: Pictorial display showing the five number summary statistics, 

the three quartiles and the largest and smallest values of the data. 
Outlier: An observation more than Q3+1.5(IQR) or less than Q1-
1.5(IQR). 

Covariance: A measure of how two variables are linearly related. 
Coefficient of Correlation (Pearson): A measurement of the strength and 
direction of a linear relationship between two numerical variables. 

Coefficient of determination: The proportion of the amount of variation in 
the dependent variable that is explained by the independent variable. 
 



 
 

5.1 Measures of Central Location: 
• There are three measures of central location that are used to 

describe the centre of a data set; arithmetic mean, median and 

mode. 
• Arithmetic mean is the sum of observations over the number of 

observations in a data set. 

• Population- the total number of observations are denoted by N and 
the mean represented by . 

• Sample- the total number of observations are denoted by n and the 
sample mean is represented by  (referred to as x-bar). 

• The population median and sample median are calculated the same 
way, the middle value of the arranged values (in ascending or 

descending order) of the data set. 
• When there is an even number, there will be two middle values. To 

determine the median, you average the two numbers e.g. 
50+51

2
=

50.5 
• The population mode and 

sample mode are both 
calculated the same way, 
observing histograms to find 

the largest class interval aka 
the modal class, from this you 
can than discover the most 

occurring value within that 
sample data. 

• The median is not as sensitive 

to outliers. 
• The mean is the best measure 

of central location for the purpose of statistical inference. 

• For descriptive purposes it is best to report all three measures of 
central location. 
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