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TODAY’S PLANS 
•  Homework and classwork review 
•  Quick review of measures of dispersion  

– Standard deviation = “average” distance from 
the middle 

•  Measures of position 
– Percentiles and quartiles 
– Five-number summary 
– z-score, interquartile range, and outliers 

•  Brief open-book quiz 



Classwork Review 
•  What happens to the mean and standard deviation 

when you: 
–  Add the same number to all values? 

•  Mean: changes by the same number 
•  Standard deviation: nothing 

–  Subtract the same number from all values? 
•  Mean: changes by the same number 
•  Standard deviation: nothing 

–  Multiply all values by the same number? 
•  Mean: changes by the same number 
•  Standard deviation: changes by the same number 

–  Divide all values by the same number? 
•  Mean: changes by the same number 
•  Standard deviation: changes by the same number 



Homework Review 



Bad Reasons 

•  I agree with the results of the study 
because I like that candidate too. 

•  I disagree with the results of the study 
because I think they’re biased. 

•  I disagree with the results of the study 
because they didn’t ask anyone I know. 



Good Reasons 

•  I disagree with the results of the study 
because not everyone in the population 
has the same chance of being selected. 

•  I disagree with the results of the study 
because they implied causation on the 
basis of correlation. 



CORRELATION IS NOT 
NECESSARILY CAUSATION! 



MEASURES OF POSITION: 
PERCENTILE 

•  Percentile – not percentage! 
– Divide the data into 100 equal groups 

•  Two calculations 
– Find the data value corresponding to a given 

percentile 
– Find the percentile that goes with a given data 

value 



PERCENTILE 
continued 

•  To find the value corresponding to the pth 
percentile in a list of n numbers 
– Arrange the numbers in order from smallest to 

largest 
– Calculate the position: 

•  If c is not a whole number, round up to the next 
highest whole number; the number at that position is 
the pth percentile 

•  If c is a whole number, take the average of the 
numbers in positions c and c + 1; that’s the pth 
percentile   



PERCENTILE 
example 1 

•  Numbers are 6, 7, 12, 15, 21, 33, 42, 43, 45 
– Find the number at the 30th percentile: 
– Calculate the position: 

•  c is not a whole number, so round it up to 3 
•  The value in position 3 is at the 30th percentile 
•  That value is 12 



PERCENTILE 
example 2 

•  Numbers are 6, 7, 12, 15, 21, 33, 42, 43, 45, 46 
– Find the number at the 30th percentile: 
– Calculate the position: 

•  c is a whole number, so take the average of the values at 
positions c and c + 1 

•  The value at position 3 is 12 
•  The value at position 4 is 15 
•  The average of 12 and 15 is 13.5 



PERCENTILE 
continued 

•  The percentile corresponding to a value X 
is given by the formula: 



PERCENTILE 
example 3 

•  Numbers are 6, 7, 12, 15, 21, 33, 42, 43, 45, 46 
– Find the percentile that goes with 42: 

•  Number of values below 42 = 6 



Quartiles 

•  Quartiles divide the data into 4 equal 
groups 
– 25th percentile = 1st quartile 
– 50th percentile (median) = 2nd quartile 
– 75th percentile = 3rd quartile 

•  Five number summary 
– Low, first quartile, median, third quartile, high 



z-score 

•  z-score – tells how far from the middle a 
data value is 
– Calculate z using data value, mean, and 

standard deviation 
•  Formula: 

•  An outlier has a z-score > 3 or < – 3 


