We want to understand the steps behind the Standard Deviation calculation.  Start with the data from the weather statistics lab. Calculate the Average (mean).  Note that it does not have to be under the data. 
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A data point’s deviation is how far that data point is from the mean which is obtained by subtracting.  Because each data point has the same mean the formula we use is =B2-D$1 where the $ in front of the 1 in D$1 implies that as the formula is copied from cell to cell that the 1 should stayed fixed.  This is called absolute addressing.  The 2 in B2 on the other hand, changes to B3 to B4, etc. when the formula is copied.  This is called relative addressing.   
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Deviations are both positive and negative – as we have data points both above and below average. We want to know how spread out the data is, and the deviations are a start, but there are too many of them and because some are positive and some negative, their average is zero. 
We want to make the deviations all positive.  One could use an absolute value, but the approach used in the standard deviation is to square the deviations. (Note that the unit here would be the square of whatever the original unit was.)
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Now with all positive quantities we can sum them without them being cancelled. 
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The average is the sum divided by the number of data points.  In the usual approach for standard deviation, one divides by the 1 less than the number of data points.  We can get the number of data points using the COUNT function in Excel. 
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Next we divide by the Count -1. 
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Note that this quantity has the square of the units of the original data points (in this case °F2).  Thus we take the square root. 

[image: image7.png]X O

Home | TR c@co 5
ﬁ *  n A = General - [F) Conditional Formatting +  S=lnsert - X v % ﬂ
Bl $ - % o+ [romatasTable~ P petete - | (3~
PR g BIUCE S-A- o @ Seensies - [Eromat~| 2+ Fier: soeds
Clipboard_ Font 5| sgnment 5| Number 1w stes celts Editing
2 - £ | =SQRT(12) v
A 3 c ) 3 F s H [0 ] L 3
sum of
Square  square  Countof Sum/(Co
Mean Deviation deviations deviations data  unt-1) square
|High (°F) |(°F) 34.48387 (°F) (°F%) (°F%) points  (F%) root
53 18516129 342847034 1563.741935 31 52.12473[ 7.219736]
| 3 |_1/2/2011] 53| 18516129 342.847034.
4 _1/3/201 36| 1516129 2.29864724.
5 _1/4/2011 41| 6.516129 42.4599376
| 6 _1/5/2011] 40| 5.516129 30.4276795
7 _1/6/201 34 -0.483871 0.23413111
8 _1/7/201 33| -1.483871 2.20187305
9 _1/s/o0n| 28| -6.483871 42.0405827
10 _1/9/2011 31 -3.483871 12.1373569
11 1/10/2011] 31 -3.483871 12.1373569
12 [3/11/2011] 31 -3.483871 121373569
13 Y12/2011 30| -4.483871 20.1050989
14 1/13/2011] 28| -6.483871 42.0405827
15 1/14/2011) 30| -4.483871 20.1050989
| 16 1/15/2011] 38 3.516129 12.3631634
17 1/16/2011) 36| 1516129 2.29864724
18 1/17/2011 26| -8.483871 71.9760666
19 |1/18/2011] 37| 2.516129 6.33090531
20 1/19/2011] 44| 9.516129 90.5567118
21 1/20/2011) 39| 4516129 20.3954214
22 1/21/2011] 33| -1.483871 2.20187305
23 1/22/2011] 22| -12.483871 155.847034
|| 2 [1/23/2011] 25 -5.483871 59.9438085
25 1/24/2011] 24| -10.483871  109.91155
26 1/25/2011] 41| 6.516129 42.4599376
27 1/26/2011) 33| -1.483871 2.20187305
28 1/27/2011] 36| 1516129 2.29864724
29 1/28/2011] 35| 0516129 0.26638918
30 1/29/2011] 32| -2.483871 6.16961498 -
W 4> W[ Sheetl ~Sheet? ~Sheet3 ~J e  w ] >0

Ready |





Compare this to the standard deviation. 
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You can get some sense of why they divide by N-1 instead of N by looking at the extreme example in which you have one data point.  Since there is one data point it is the mean, the deviation is zero, squaring it gives zero, and since there is only one data point, the sum of the squares is also zero.  Now if you divide by 1 and take the square root you get zero; whereas if you divide by N-1, 0 in this case, you get infinity.  The first approach focuses entirely on the data you have – you have one piece of data with no spread.  This is called the root-mean-square (rms) deviation. The second approach attempts to figure out what you can expect from future measurements, with one point you have no knowledge of the spread and must assume it could be anything – thus infinity. 
