Standard Deviation

Measuring the spread of the data

Averages do not tell us everything about a sample. Samples can be very uniform with the data all bunched around the mean or they can be spread out a long way from the mean. The statistic that measures this spread is called the standard deviation.
· The standard deviation is a measure of the variation of the results, or the degree to which each data point in the set of data points varies (or deviates) from the mean

· The wider the spread of scores, the larger the standard deviation.  

· For data that has a normal distribution, 68% of the data lies within one standard deviation of the mean.

The value of calculating standard deviation
A standard deviation of low value indicates that the observation differs very little from the mean, and high values of SD indicate a wider spread around the mean.  Thus, the SDs can be used to help to decide whether the differences between two related means are significant or not (such as comparing an experimental group to a control group).  If the SDs are much larger than the difference between the means, then the differences in the means are highly unlikely to be significant.  On the other hand, when SDs are much smaller than the differences between the means, then the differences between the means is almost certainly significant.
Calculate the standard deviation by subtracting the mean of a distribution from the value of each individual variable in the distribution, squaring each resulting difference, summing these squared differences, then dividing this sum by the number of variables, and finally taking the square root of this quotient.
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Example:  Given the set of numbers {20, 23, 25, 26}, calculate the mean and the standard deviation. 

A. Mean = (20+23+25+26)/4 = 23.5
B. Standard deviation

1. Calculate (X-M)  

a. The mean of these numbers was found to be equal to 23.5.  

b. The deviations from the mean are respectively: 

· 23.5 - 20 = 3.5 

· 23.5 - 23 = 0.5 

· 25 - 23.5 = 1.5 

· 26 - 23.5 = 2.5 
2. Square each of these deviations to determine (X-M)2  

· (3.5)2 = 12.25 

· (0.5)2= 0.25 

· (1.5)2= 2.25 

· (2.5)2= 6.25 
3. Add the values from step 2 together to get ∑(X-M)2  

· 12.25 + 0.25 + 2.25 + 6.25 = 21. 
4. Calculate (n-1) by subtracting 1 from your sample size

· Since the were 4 original numbers, our n=4

· Therefore (n-1) = 3
5. Divide the answer from step 3 by the answer from step 4 to find 

∑(X-M)2
n-1

· 21 / 3 = 7 


6. Calculate the square root of your answer from step 5 to determine the standard deviation!


· The square root of 7 is approximately 2.65
7. Answer:  the standard deviation of the set of numbers {20, 23, 25, 26} is 2.65.  This means that 68% of the data lies within 2.65 of the mean (68% of the values are equal to 23.5 +/- 2.65).  

	
	A

	1
	Number of Pennies

	2
	134

	3
	130

	4
	136

	5
	132

	6
	131

	7
	137

	8
	131

	9
	135

	10
	130

	11
	129

	12
	132.5

	13
	2.798809


Using EXCEL to calculate the mean and the standard deviation

1. Type the values you are trying to find the mean for in a column.  You can label the column, but you don’t have to.   
2. Determine which box you want the mean to appear in.  In the example, I want the mean to appear in box A12.  In that box, type:

 =AVERAGE(A2:A11) where the A2:A11 are the box labels for the   data you want to average.  Basically you are telling Excel to average boxes A2 through A11.  

3. Determine which box you want the standard deviation to appear in. In the example, I want the standard deviation to appear in box A13.  In that box, type:  =STDEV(A2:A11) where the A2:A11 are the box labels for the data for which you want to find the standard deviation.  

Calculating mean and standard deviation on the TI-83: 

1. First we have to enter the data. Hit the STAT button and you will see the options EDIT, CALC and TESTS atop the screen. Use the left and right arrows (if necessary) to move the cursor to EDIT, then select 1:Edit... 

2. Now you will see a table with the headings L1 and L2. Enter the values under L1 (if you want to clear pre-existing data first, move the cursor to the top of the column, hit CLEAR and then ENTER.) 

3. Once all the data is entered, go back to the STAT menu, but this time move the cursor to CALC instead of EDIT. 

4. Once you're in the CALC menu, select 1-Var Stats, then hit ENTER. 

5. The calculator will display the x-mean, some other stuff, and then the standard deviation (sx). 
S = standard deviation�Σ = sum of�X = individual score�M = mean of all scores�n = sample size (number of scores)








