Statistics 251 – Uebersax   
08 - Variance and Standard Deviation (ctd)

Because of the importance of understanding the variance and standard deviation for the rest of this course, we're going to spend some extra time on the topic.

1. 'Spreadsheet' Computation of  Variance and Standard Deviation

One helpful way of understanding the variance/standard deviation is to calculate it step-by-step via a spreadsheet table.  This is also a format I like to use on tests:
	Column A
	Column B
	Column C
	Column D

	X (data)
	Mean
	X - Mean
	(X – Mean)^2

	
	
	
	

	
	
	
	

	
	
	
	


Column A:  your data values

Column B: the formula, =average(a:a)

Column C: subtract Column B from Column A

Column D:  square the values in Column C

Population variance: average of Column D, or  =average(d:d)

Population standard deviation: square-root of above.

Sample variance: sum of Column D, divided by n – 1, or


=sum(d:d)/(count(d:d) – 1)

Sample standard deviation: square-root of above.

2. Video: Sample Variance

https://www.khanacademy.org/math/probability/descriptive-statistics/variance_std_deviation/v/sample-variance
3. Class Exercises

Computation of variance and standard deviation



4. Probability Theory

Characteristics of 'Probability' 

· A theoretical construct

· A belief

· Indicates  'likelihood of occurrence'

· Ranges from 0 to 1:  0 = completely impossible, 1 =  completely certain


Two Different Interpretations of Probability
Classical or theoretical interpretation:  A probability is the number of outcomes of interest divided by the total number of possible outcomes.
Example:  What is the probability of rolling a '6' with a fair die?


Number of outcomes of interest:  1 (a '6'')


Number of possible outcomes:  6 ('1', '2', 3', '4', '5', '6')


Probability = 1 / 6 = 0.167.

Expected relative frequency (or long run average) interpretation.  A probability is the expected proportion of times an event of interest would occur given an infinite number of opportunities.

Example:  What is the probability of rolling a '6' with a fair die?


Roll a fair die many times.


As the number of rolls increases, the relative proportion of times that 


  '6' occurs will approach 0.167.

Notation and Definitions (Part 1)

	A, B, etc.
	an elementary, potentially observable event, or a proposition)

	P(A) = Pr(A)
	the probability of A being observed (or that A is true)

	joint event
	an event defined by two elementary events


