
MAD and SD practice  
 
1. Compute the median, mean, and range for the following 14 cases. The data represents the 
winning percentage of the vote in 14 African countries.  
 
Case Xi 
Burkina Faso 36.4 
Cape Verde 78.59 
Central African Republic 45.14 
Chad 71.4 
Comoros 52.14 
Djibouti  67.82 
Egypt  16.41 
Gabon 51.47 
Gambia 50.66 
Guinea-Bissau 66.84 
Kenya 54.49 
Liberia 59.01 
Madagascar 50.85 
Mali 48.18 

 
2. Then calculate the mean absolute deviation and the standard deviation. Please show all of your 
work. 
 
(see below for answers)  
 
  



Mean=53.5 
• (749.4/14)=53.528  
• We will round this to 53.5 in the rest of our work. 

 
Median= 51.805  

• Arrange the observations in numerical order (16.41, 36.4, 45.14, 48.18,…78.59) 
• The median falls between the 7th and 8th observation (because there is an even number). We 

take the mean of the two values on either side (51.47+52.14)/2=51.805 
 
Range= 62.18 

• 78.59-16.41=62.18  
 
Steps to compute the MAD 

1. Calculate the deviation score for each observation.  
• Subtract each observation from the mean (53.5) (observation-mean or xi-	x ̄)  
• This leaves you with a deviation score for every observation (14 in this example). You 

will have both positive and negative deviations.  
 

But if we want to summarize the goodness of fit in a single statistic, we have too many different deviation scores! We 
also can’t add all of the numbers together to calculate a traditional mean because the positive and negative deviations 
cancel each other out. To get rid of the negative numbers we take the absolute value.  
 

2. Take the absolute value of each deviation score  
• This gets rid of all negative deviations. 

 
But we still have 14 deviation scores instead of a single statistic. Now that all of our deviations are positive, we can 
take the mean. 
 

3. Find the mean of the absolute deviation scores  
• Add all of the absolute values of the deviation scores together (=153.96) 
• Divide by the number of observations (14)  
• MAD=10.997 

 
Steps to compute standard deviation  

1. Calculate the deviation score for each observation  
• Subtract each observation from the mean (53.5) (observation-mean or xi-	x ̄)  
• This leaves you with a deviation score for every observation (14 in this example). You 

will have both positive and negative deviations.  
 

But if we want to summarize the goodness of fit in a single statistic, we have too many different deviation scores! We 
also can’t add all of the numbers together to calculate a traditional mean because the positive and negative deviations 
cancel each other out. To get rid of negative numbers we can also square each deviation score (Two negative numbers 
multiply together into a positive number). 
 

2. Square each deviation score  
• Multiply each deviation score by itself.  



• This gets rid of all negative deviations. 
 
But we still have 14 deviation scores instead of a single statistic. Now that all of our deviations are positive, we can 
find the variance.  
 

3. Find the mean of the squared deviation scores (this gives you variance)  
• Add all of the squared values together (this should be a large number)(3151.6) 
• Divide by the number of observations (14) 
• The variance = 225.11 

 
But now our units are “squared win percentages.” To make the units more understandable, we take the square root.  
 

4. Take the square root of the variance. (√225.11=15.00) 
5. SD=15.00 

 
How to show your work   
Case	 Xi	 di=(xi-x̄)	 |di|=|(xi-x̄)|	 (di)2=(xi-x̄)2	

	 	

Step	1.	
Deviation	

Score		

Step	2.	Absolute	
value	of	deviation	

scores	

Step	4.	Square	the	
deviation	scores	

Burkina	Faso	 36.4	 -17.13	 17.13	 293.39	
Cape	Verde	 78.59	 25.06	 25.06	 628.08	
Central	African	Republic	 45.14	 -8.39	 8.39	 70.37	
Chad	 71.4	 17.87	 17.87	 319.39	
Comoros	 52.14	 -1.39	 1.39	 1.93	
Djibouti		 67.82	 14.29	 14.29	 204.24	
Egypt		 16.41	 -37.12	 37.12	 1377.79	
Gabon	 51.47	 -2.06	 2.06	 4.24	
Gambia	 50.66	 -2.87	 2.87	 8.23	
Guinea-Bissau	 66.84	 13.31	 13.31	 177.19	
Kenya	 54.49	 0.96	 0.96	 0.92	
Liberia	 59.01	 5.48	 5.48	 30.05	
Madagascar	 50.85	 -2.68	 2.68	 7.17	
Mali	 48.18	 -5.35	 5.35	 28.61	
Total	

	 	
153.96	 3151.6	

Mean	 53.53	
	

Step	3.	Find	the	
Mean	of	the	

absolute	values	
	

MAD=	
10.99714286	

Step	4.	Find	the	
variance	by	taking	
the	mean	of	the	

squared	deviations		
	

VAR=	225.1142857	

	 	 	
Sqrt		

Step	5.	Take	the	
square	root		

SD=15.00380904	



 


