AP Statistics

6.2 Mean and variance of random variables
Mean of a random variable

Weighted average in which each outcome is weighted by its probability

Example: Lottery

What is the average earnings of a pick three lottery if the payout for a winning ticket is $500?
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Variable: X = the payoff for a winning ticket

Possible values of X: 
Typical average: 



Long run average: 

Notation for Mean of RV 
Expected Value =

Example: Apgar scale


Rating given to newborn babies based on 5 characteristics: 


Muscle tone, skin color, reflexes, heartbeat, and respiration


Higher score = healthier baby
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What is the expected rating of a
newborn baby?

Variance of a random Variable

Standard deviation is the square root of the variance
Example: Selling cars

Linda sells cars and has found the distribution of cars sold is:
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Find the mean and variance of X
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Combining Random Variables
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Define a new random variable that is the sum of X and Y

Possible values of X + Y 


Probabilities


Find 
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Define a new random variable X - Y
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Rules for combining random variables:
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Example: 
Tom’s golf score is 
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 and Geroge’s score is 
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What is the probability that Tom will score lower than George?

Let X = tom’s distribution and Y = Geroge’s distribution


Find the distribution of X – Y


Mean = 



Var = 



SD = 
Changing Units:

If you add/subtract to all the terms in the data set by a:

Mean:


Variance: 

If you multiply all the terms in a data set by b:


Mean:


Variance: 
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mean = 


Variance
Add 1 to each value:
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mean = 


Variance

Multiply each value by 2:
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mean = 


Variance
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