
Descriptive Statistics
Measures of Central Tendency
Consider the following sample data to illustrate each measure below:

21, 11, 2, 7, 8, 7, 33, 13

1.
Mode – the most frequently observed value in a data set (there can be more than one).

In the sample data above, the mode is 7

2.
Median – divides a distribution into two groups of equal size.

a.
Sort the data from smallest to largest.
b.
(i) if n is odd, the median is the middle value


(ii) if n is even, the median is the midpoint of the middle two values.

For the sample data above,

2      7      7      8      11      13      21      33
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3.
Mean – the arithmetic average; the “balancing point” of the distribution.
For a variable X, the mean is
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In general, a sample of n observations for a variable X may be labeled x1, x2, x3,  . . . , xn.  So,
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For the sample data above,
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and the mean is 
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Which measure is “best”?
· The mean is a better measure of center for symmetric, mound-shaped distributions

· The median is a better measure of center for distributions that are skewed and/or have outliers

Measures of Variability
Consider the following sample data to illustrate each measure below:

21, 11, 2, 7, 8, 7, 33, 13

1.
Range = max – min = 33 – 2 = 31

2.
Sample Variance
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((definition 
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((computing 
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Recall the data for the example:

	x
	x2

	2
	4

	7
	49

	7
	49

	8
	64

	11
	121

	13
	169

	21
	441

	33
	1089

	102
	1986
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3.
Sample Standard Deviation (SD)

(computing formula):
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Using mean and standard deviation
Coefficient of Variation – expresses the standard deviation as a percentage of the mean; useful for comparing variation in populations with different units of measurement.
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For the sample data above we see that 
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so the standard deviation of X is 77.6% of the mean.
 Definition:   P% of a distribution is less than or equal to the Pth percentile 

[image: image18]
Quartiles – the numbers that divide a distribution into 4 groups of equal size.
1.
Sort the data from least to greatest.

2.
Locate the median – this is also called the second quartile, Q2 (M = Q2).

3.
The first quartile, Q1, is the median of the bottom half of the distribution.

4.
The third quartile, Q3, is the median of the top half of the distribution.

Relationship between quartiles and percentiles:
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Q1 = 25th percentile

Q2 = M = 50th percentile

Q3 = 75th percentile

Another measure of variation is the 
4.
Interquartile Range (IQR)
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For the sample data,


2      7      7      8      11      13      21      33
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Outlier - a value that falls either


 (a) below Q1 – 1.5(IQR)
or
 (b) above Q3 + 1.5(IQR)
In the sample above,
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Are there any outliers?




Yes, the number 33.
5-number summary – used to describe distributions that are skewed and/or have outliers.
Min      Q1      M      Q3      Max
For our data:  
Min = 2,  Q1 = 7,  M = 9.5,  Q3 = 17,  Max = 33

Box-and-Whisker Plot (Boxplot) – graphic representation of the 5-number summary.
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2-number summary – used to describe distributions that are symmetric and mound-shaped.
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� EMBED Equation.3  ���
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