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Statistics 312 – Uebersax   

07 - Measures of Central Tendency & Dispersion


Topics to Cover

· Frequency tables in Excel

· Central tendency: mean, median, mode 
· Quartiles  
· Descriptive statistics in JMP 
· Measures of Dispersion(part 1)
· Homework assignment 
1.  Frequency Tables via Excel FREQUENCY() function

In the previous lecture we learned how to make a frequency table for a quantitative variable via binning using the Excel Analysis ToolPak.  Alternatively, one can use the Excel Frequency() function, as follows:

· Place data in one range (e.g., a1:a10)

· Place bins in another range (e.g., b1:b4)

· In another column, select vertical range of blank cells, which contains one more than number of cells in bin array (e.g., c1:c5) 

· Type formula:  frequency(a1:a10, b1:b4), then press COMMAND+ENTER (Mac) or CONTROL+SHIFT+ENTER (PC)

· Note: check to make sure the bin range is entered correctly – sometimes the formula editor window gets in the way.
Explained here: http://support.microsoft.com/kb/100122
2. Measures of Central Tendency: Mean, Median, Mode, 
We're now ready to talk about descriptive statistics used to characterize and summarize quantitative (interval-level and ratio-level) variables.  These descriptive statistics fall into three groups.

· measures of central tendency (e.g., mean or average)

· measures of spread, dispersion, or variation (e.g., range)

· measures of distribution shape (e.g., if the distribution is symmetrical)

Perdisco video:  Measuring data

http://www.youtube.com/watch?v=NIhU9HB1NwM
The Mean

The mean (also called the arithmetic mean) is the same as the average.
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Ex:  The data represent the number of textbooks purchased by a sample of seven students:  

10   4   7   5   7   8   9


[image: image3.wmf]x

 = 
[image: image4.wmf]7

9

 

 

8

 

 

7

 

 

5

 

 

7

 

 

4

 

 

10

+

+

+

+

+

+

 = 
[image: image5.wmf]7

50

 = 7.14

Excel  AVERAGE() FUNCTION
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The mean is affected by outliers (unusual extreme values).  Even one extreme value can throw the mean off.
Example:     1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 100

Mean = 110/2 = 55.  This value isn't a very good summary description of the dataset, since most values were exactly 1.  

The Median  

The median is a measure of central tendency more resistant to the effects of extreme values. The median is the value that occupies the middle position of data when data are put in rank order by magnitude.
Let n be the number of cases in your data.

If n is odd, the median is the middle number of the data values sorted by magnitude.  It occupies the 
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If n is even, the median is the average of the middle two numbers of the data sorted by  magnitude.  It is the average of the numbers in the 
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Example (odd number of values):
1  3  4  8  10

The middle value is 4 (two values are higher, and two lower. This is the median.

Example (even number of values):
2 3 4 4 5 8 9 9

The two middle values are 4 and 5.  The median is the average of these two values, or 4.5.

Excel  MEDIAN() FUNCTION
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The Mode

The mode, by definition, is the most frequently occurring value in a series.

· There can be more than one modes

· There can be no mode

Excel  MODE() FUNCTION
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3.  Quartiles

The first quartile (Q1) is the point that separates the lower 25 percent of the values from the upper 75 percent = value corresponding to the 
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The third quartile (Q3) is the point that separates the upper 25 percent of the values from the lower 75 percent = value corresponding to the 
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Example:  4 5 7 7 8 9 10. 


First Quartile:

position = 
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Third Quartile:

position = 
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1. If position is an exact integer, the data value in that position is the quartile.

2. If position ends with .5, take as the quartile the average of the two surrounding data values.

3. Otherwise, round off position to the nearest integer and select the corresponding data value.

Computing Quartiles with Excel
Q1:  =QUARTILE(<data range>, 1)

Q3:  =QUARTILE(<data range>, 3)

4. Descriptive Statistics in JMP

Method 1: Distribution Function

· Enter data into a Data Table (Important:  do not mix character and numerical values in a column!)

· Highlight column (takes some practice; hint: to refresh selection: Rows > Clear Row States

· Analyze > Distribution > OK
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More statistics available by clicking red arrow beside Summary Statistics

Method 2:  Summary Function

Tables > Summary
JMP Summary Statistics Menu
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From Statistics drop-down menu (see above), select statistics one at a time.  Selected statistics will then appear in box to right.  (Note: drop-down menu does not appear in picture below)
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For Q1 and Q3, choose Quartile statistic twice, specifying 25% and 75% in this box:
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Click: OK
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For more info:  http://www.jmp.com/support/help/Summarize_Columns.shtml
5. Measures of Dispersion 
Range 

Range = Maximum - Minimum



Ex Books: 4 5 7 7 8 9 10              Range = 10 - 4 = 6  

Interquartile Range  (IQR)

IQR = Q3 - Q1


Ex The sample of books:          Q1 = 5,  Q3 = 9,        IQR = 9 - 5 = 4

… to be continued

6. Homework

Read pp. 104-117
Make an Excel spreadsheet to compute the mean, median, range, Q1, Q3, and IQR.
· Name the spreadsheet Mystats.

· Make it look like this
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· Data are placed in Column A.

· Use these formulas:

	 Statistic
	Formula

	N
	=COUNT(a:a)

	Mean
	=AVERAGE(a:a)

	Median
	=MEDIAN(a:a)

	Min
	=MIN(a:a)

	Max
	=MAX(a:a)

	Range
	=MAX(a:a)-MIN(a:a)

	Q1
	=QUARTILE(a:a, 1)

	Q3
	=QUARTILE(a:a, 3)

	IQR
	=QUARTILE(a:a,3)-QUARTILE(a:a,1)


Note that a:a is shorthand for the range consisting of all numerical cells in Column A.
· Format the mean to two decimal places.

· Use the spreadsheet to calculate these statistics for the female blood cholesterol data on the class web-page.
· Take a snapshot, or cut-and-paste the results into Word, print, and turn in.

For Review:  Watch Khan Academy video on Average, Median, Mode

http://www.youtube.com/watch?v=uhxtUt_-GyM
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