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Methods of Point Estimation 

•  Method of Moments (MoM) 
•  Method of Maximum Likelihood  
•  Bayesian methods 
•  … 
 



Methods of Moments 
Popula3on	  and	  samples	  moments	  
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Methods of Moments 
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Example 
1) What is the point estimator of λ in the exponential 
distribution?  
 

2)	  What	  is	  the	  point	  es3mator	  of	  p	  in	  the	  Binomial	  distribu3on?	  	  

	  

3)	  What	  is	  the	  point	  es3mator	  for	  mean	  and	  variance	  in	  normal	  
distribu3on?	  	  

	  



 
 

Methods of Point Estimation 

•  Method of Moments (MoM) 
•  Method of Maximum Likelihood  
•  Bayesian methods 
•  … 
 



Method of Maximum Likelihood 
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Example (Continued)  



Exponential MLE 
Let X be a exponential random variable with parameter λ.  
The likelihood function of a random sample of size n is: 
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MLE Properties 

Example:	  
	  



Invariance Property 

Example:	  
	  



 
 

•  	   It	   is	   not	   always	   easy	   to	   maximize	   the	   likelihood	  
func3on	  because	  the	  equa3on(s)	  obtained	  from	  seWng	  
deriva3ve	  to	  be	  0	  may	  be	  difficult	  to	  solve.	  

• 	  It	  may	  not	  always	  be	  possible	  to	  use	  calculus	  methods	  
directly	   to	   determine	   the	   maximum	   of	   the	   likelihood	  
func3on.	  

Complications in Using MLE 



Example: Uniform Distribution MLE 
Let X be uniformly distributed on the interval 0 to a. 

  

f x( ) = 1 a  for 0 ≤ x ≤ a

L a( ) = 1
ai=1

n

∏ = 1
an = a−n  for 0 ≤ xi ≤ a

dL a( )
da

= −n
an+1 = −na− n+1( )

â = max xi( )
Calculus methods don’t work here because L(a) is maximized at the 
discontinuity.  
Clearly, a cannot be smaller than max(xi), thus the MLE is max(xi). 

Figure 7-8  The likelihood function for this 
uniform distribution 


