Chapter 4: Measures of Central Tendency

What is central tendency?


The “middle” / “center” of a variable’s distribution


A single score that best describes the entire distribution

How is it calculated?


1.  Mode


2.  Median


3.  Mean

1.  What is the Mode?
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Most frequently occurring score
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The highest “peak” in the distribution
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A distribution might have 2 (or more) substantial peaks
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2 modes = bimodal

More than 2 = multimodal

I liked the movie “Terminator 3”?

Strongly Disagree 1---2---3---4---5---6---7---8---9 Strongly Agree

	X
	f

	9
	19

	8
	25

	7
	52

	6
	36

	5
	31

	4
	20

	3
	15

	2
	10

	1
	6











     (f = N = 214

What is the mode???

2.  What is the Median?


Score that divides distribution in half


Score that corresponds to 50th percentile  


Middle location in a distribution

Median location = (N + 1) / 2


You can encounter 2 general cases:



a) When N is odd



b) When N is even
How do you find the median when N is odd?

a) arrange all values (N) from smallest to largest

b) the median is the center of the list

c) find it by counting (N + 1) /2 observations up from the bottom 
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(N + 1) / 2: (7 + 1) / 2 = 4 up from bottom

How do you find the median when N is even?

a) arrange all values (N) from smallest to largest

b) the median is the average of the center two values

      c) count (N + 1) /2 observations up from the bottom
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(N + 1) / 2: (8 + 1) / 2 = 4.5 up from bottom

The average of 3 & 5 = 4

3.  What is the Mean?
The mathematical center; average value

The “balancing point” of the distribution

How is the mean calculated?


Mean for a sample & a population are calculated the same 

way, but the symbols in the formula vary somewhat:

For Samples:






For Populations:
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Example:

Suppose we sampled 10 people at random & asked how many pairs of shoes they own:

Responses: 1, 3, 5, 4, 3, 7, 2, 8, 3, 54
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n = 10

mean = (1 + 3 + 5 + 4 + 3 + 7 + 2 + 8 + 3 + 54) / 10

mean= 9 shoes

Important feature of the Mean

B/c the mean is the mathematical center, the sum of the deviations around the mean (distance b/n each X value and the mean) will ALWAYS be zero

	X
	Deviation (X – mean)

	1
	(1 – 9) = -8

	3
	(3 – 9) = -6

	5
	(5 – 9) = -4

	4
	(4 – 9) = -5

	3
	(3 – 9) = -6

	7
	(7 – 9) = -2

	2
	(2 – 9) = -7

	8
	(8 – 9) = -1 

	3
	(3 – 9) = -6

	54
	(54 – 9) = 45


(devs = (-8 + -6 + -4 + -5 + -6 + -2 + -7 + -1 + -6 + 45) = 0

Central Tendency and Distribution Shape 

   Normal 




   Bimodal & Symmetrical
  Positive Skew




      Negative Skew 

1. If distribution is normal: mean, median & mode will be the same (approximately)


2. If distribution is bimodal & symmetrical, the mean & median will be the same, but there will be two modes, one above & one below the mean/median

    3.  If distribution is skewed, values of the mean, median & mode will diverge


    4.  A comparison of values tells you the direction of skew





 will be closest to tail when skewed



Median will fall between 

 & Mode when skewed & unimodal

Central Tendency & nominal Data

The mode can always be used as a measure of central tendency for any

data, including data collected using nominal scales



 and the median are never appropriate for nominal data

	Political

Party
	f

	Democrat
	64

	Republican
	20

	Independ
	9

	Other
	19


n = 112

Mode =

Comparing Measures of Central Tendency

(1)
Mode 








(2)
Median
Pros:









Pros:

Makes intuitive sense ( most common case

Unaffected by extremes

Easy to compute







Good for skewed dist’ns



Can apply to all types of data







Is always a score present in the dataset


Unaffected by extreme scores

Cons:









Cons:


Not much you can do w/ it 




Not easily put in equations

beyond description





Not used for many 


Often not representative of a distribution


inferential stats.

Comparing Measures of Central Tendency (cont. )

(3)
Mean
Pros:


Easily put in equations & manipulated algebraically


Plays critical role in inferential statistics


Is a stable estimate of the population mean value (whereas mode & median 

are not)

Cons:


Influenced by extreme scores, called Outliers 

(especially when n is small)


Value of 
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 may not actually exist in data


Cannot be used for nominal or ordinal data

What role do outliers play?

Resistance: a measure’s sensitivity to outlying values  

The median & mode are both fairly resistant to outlying values 

Median:

--Though this measure is obtained by considering all the values in the dataset, it ignores how far each value is from the middle 

--A given value might deviate quite a bit from the rest of the values, but it will not influence the median much 


Mode:



--Just the most commonly occurring value



--Can add an outlying value & the mode will not change

The mean is NOT resistant to outliers

Shoe example:

Responses: 1, 3, 5, 4, 3, 7, 2, 8, 3, 54
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mean=(1 + 3 + 5 + 4 + 3 + 7 + 2 + 8 + 3 + 54) / 10 = 9 shoes 

54 is an outlier—it is rather distant from the rest.  See how the mean changes if it is removed:

Responses: 1, 3, 5, 4, 3, 7, 2, 8, 3

mean=(1 + 3 + 5 + 4 + 3 + 7 + 2 + 8 + 3) / 9 = 4 shoes 

Responses: 1, 2, 3, 3, 3, 4, 5, 7, 8, 54 (All data)

Responses: 1, 2, 3, 3, 3, 4, 5, 7, 8  (Outlier removed)

Mode:

Mode is 3 when all data considered

Mode is unchanged from set w/out outlier

Median:


All data: 3.5


Outlier removed: 3.0


Very little change

Single Mode





”





Two modes


“bimodal”





Not very representative of the rest of the data!








Much more representative of the data!
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