
A list of needful things 
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Probability distributions: 
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Computing with the MGF   
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whenever the derivatives of the moment generating function exist. 
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Binomial(n,p) 
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Poisson(λ ) 
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Note: In the above, “exp” stands for exponential 
 
Joint Probability Distributions 
 

 Discrete Continuous 
Joint pdf ( , ) 0, ( , ) 1
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Independence of X 
and Y 
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Linear Combination of Random Variables 
Let X and Y be random variables and a, b real numbers. 
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If X and Y are independent then . )()()( 22 YVbXVabYaXV +=+
If X and Y are independent and u, v are functions, then ))(())(())()(( YvEXuEYvXuE = . 
o If X is binomial(n,p) and Y is binomial (m,p), and X and Y are independent, then X+Y 

is Binomial . ( , )n m p+
o If X and Y are independent Poisson random variables with means 21 ,λλ  respectively, 

then X+Y is Poisson( 21 λλ + ). 
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o More general, if nX are independent normal random variables, 
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XZ  is standard normal. 

o If Z is standard normal, then 2Z is )1(2χ  Chi square with one degree of freedom. 
o If nZZ ,...,1 is a random sample from the standard normal distribution, then  
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o If nX are independent, normally distributed, 2( , )X ,...,1 N μ σ  and 
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o If nX are independent, normally distributed, 2( , )X ,...,1 N μ σ  then 
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The Central Limit Theorem 
Let be a random sample from a distribution with mean nXX ,...,1 μ and standard deviation 
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In particular the result applies for a sum of a random sample: 
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normally distributed with mean ( )E T nμ=  and variance 2( )T nVar σ= . 
 
   
  


