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Clearly,    

 µ0=1, 

 µ1=0, 

µ2=σ
2, the  variance  value of random variable 

Central  Moments: the rth moment of a R.V. x  about  its mean μ (called rth central moment) is defined as  

Non- Central  Moments: the rth moment of a R.V. x  about 0  called rth  moment  or 

called rth  non-central moment  is defined as  
µr`=E(Xr)  

Clearly,      µ`0=1, 

    µx = µ`1    :the mean or expected value of random variable  

    σx
2 = µ`2 - (µ`1 )

2
   : the variance  value of random variable 
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Moment Generating function MGF:  

Where The series expansion of etX  is 

Hence, 

where mn is the nth  moment  = µn`=E(Xr) 

Definition 

In probability theory and statistics, the moment-generating function of a random variable X 

is 
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Notes a bout mgf’s 
- Moment generating function uniquely determine a distribution. 

- If X and Y are independent r.v.’s then 

and  if  X and Y are i.i.d. r.v.’s then                                     where M (t) is the common mgf 

MX+Y (t)=MX (t) MY (t) 
MX+Y (t)=[M (t)]

2  

http://en.wikipedia.org/wiki/Moment_(mathematics)
http://en.wikipedia.org/wiki/Moment_(mathematics)
http://en.wikipedia.org/wiki/Probability_theory
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Random_variable
http://en.wikipedia.org/wiki/Random_variable
http://en.wikipedia.org/wiki/Random_variable


4 



If a moment-generating function of a random variable X does exist,  it can be used to 

generate all the moments of that variable 

The intuition, however, is straightforward: since the expected value is a linear operator and 

differentiation is a linear operation, under appropriate conditions one can differentiate through 

the expected value, as follows: 

Proof: 

Deriving moments with the mgf 
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If the random variable X has a mgf , MX(t), then the linear transform y =a+bX has the mgf  

Moment generating function of a linear transformation 

8 

In particular, if 

while if Y = bX, then 
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Exercise 2.1: 

Derive the variance of  X, where X is  a random variable with moment generating function 

Solution: 
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Let , X1, …Xn   be mutualy independent random variables . Let be their sum 



12 



13 


