7C Mean and Variance of a Distribution
If X is a discrete random variable with probability generating function GX(t):
E(X) =                                     Var(X) = 

Proof of the result for E(X):   GX(t) = E(tX) = Σ txP(X = x)





Proof of the result for Var(X):








Differentiating term by term:  if  GX(t) = P(X = 0) + P(X = 1)t + P(X = 2)t2 + P(X = 3)t3 + …
then   G′X(t) = 

and    G″X(t) = 

So GX(0) =              G′X(0) =              G″X(0) =              and in general P(X = n) = 


1.	The discrete random variable X has a probability generating function given by
[image: ]
Find:
a)	E(X)







b)	Var(X)










2.	A discrete random variable X has a probability generating function given by GX(t) = a + bt + ct2, where a, b and c are constants. Given that the expected value of X is 7⁄6 and the variance of X is 29⁄36, find the values of a, b and c.
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