Math 217

Rules for Means and Variances (Section 4.4)
A.  Definitions

· If X is a discrete random variable then the mean (or "expected value," or "long-term expected average value") of X is the weighted average value of the variable, where the weights are given by the corresponding probability: 
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· If X is a discrete random variable then the variance of X is the weighted squared deviation from the mean, where each squared deviation is weighted by the corresponding probability: 
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· The standard deviation of the random variable X is the square root of the variance: 
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B.  Sums and differences of random variables
· For any random variables X and Y, the mean of their sum is the sum of their means: 
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· Also, the mean of their difference is the difference of their means:  
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· For independent random variables X and Y, the variance of their sum and the variance of their difference are both equal to the sum of the original variances:  
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· In general, if ρ is the correlation between X and Y, then a "correction" term has to be included to account for the fact that X and Y are not independent:
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· To find the standard deviation of a sum or difference, first find the variance using the above formulas, then take the square root.
C.  Linear Transformations

· If a and b are constants determining a linear transformation aX + b, then the mean of 
aX + b is the linear transformation of the original mean: 
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· Also, the variance of aX + b is b2 times the original variance (the a has no effect on the variance): 
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· Therefore, the standard deviation of aX + b is b times the original standard deviation:
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