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1

Types

Topic Generating 
Functions

Moment 
Generating 
Functions 

Cumulant 
Generating 
Functions 



Moment Generating Functions
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Finding Moments through 
Derivatives
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2.1
The method is to differentiate the MGF with respect to t and then set t = 0 , the rth derivative giving the rth 
moment about the origin.

 



Finding Moments through Series 
expansion
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2.2
 



Use of MGFs
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2.3
• If the distribution of a random variable X is known, in theory at least, all moments of the distribution 

that exist can be calculated. If the moments are specified, then the distribution can be identified.

• Without going deeply into mathematical rigour, it can in fact be said that if all moments of a random 
variable exist (and if they satisfy a certain convergence condition) then the sequence of moments 
uniquely determines the distribution of X.

• Further, if a moment generating function has been found, then there is a unique distribution with that 
MGF. Thus an MGF can be recognised as the MGF of a particular distribution. (There is a one-to-one 
correspondence between MGFs and distributions with MGFs).
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Important examples – discrete 
distributions2.3
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Important examples – continuous 
distributions2.3
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CT3 April 2007 Q6

Consider the discrete random variable X with probability function

(i) Show that the moment generating function of the distribution of X is given by

(ii) Determine E[X] using the moment generating function given in part (i).
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Cumulant Generating Functions
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