
 

Lloyd’s method  

Definition: 

                   The method to find the least square estimators for location µ and scale ʎ parameters, 

on the basis of ordered observation is called Lioyed’s method. 

Practical Difficulties in application of Lioyed’s Method: 

i) By this method we can only estimate scale  ʎ and location µ parameters not more than 

these two. 

ii) For large ‘n’ the use of direct method to get the exact solution of minimum variance 

problem becomes impractical even when “n” small, say n<10. The calculations are time 

consuming and involve numerical integration. 

iii) Application of Lioyeds Method can be used for symmetrical distribution. 

Question 

Derive the least square estimates of location and scale parameter using order statistic. 

OR 

Derive the BLUE of the location µ, and scale parameters by least square method using ordered 

observation. 

Answer 

In this method we discuss that the BLUE of the location µ and scale ʎ parameter can be obtained 

by the least square method by using ordered observations ( ) ( ) ( )
......
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( )X 1  is the 

smallest ordered statistic and ( )X n  is the largest ordered statistics. Let make a linear 

transformation. 
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Now 

( ) ( )XVPPVP 111ˆ −−− =
      (A) 

Then   is a required estimate and variance and covariance of   is 
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Put in eq(A) 
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Which is required least square estimates for location   and scale  parameter. 

Now 
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PRACTICAL: 

                     Let ‘X’ be a random variable with probability density function. 

If 1.2315 < 2.0897 are the variable ordered observation from the two parameter of Rayleigh 

distribution. Obtain the best linear unbiased estimator of parameter ''''  and . Using the  

Lioyd’s method while it is given below: 

 2903729.18566445.05116634.o=  
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SOLUTION: 

It is given that: 
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As the Rayleigh dist has two parameter. So, we estimate these two parameter using Lioyd’s 



method. 
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Put ‘B’ and ‘C’ in eq (A) 









=






ˆ

ˆ
ˆ = 









−

−

40375319.161873233.0

1873233.019253366.0









6233848.27

397587791.27
 














ˆ

ˆ
= 









23740239.2

09910856.0
 

So, ̂ =0.09910856 is the best linear unbiased estimate of location parameter ̂ and  

̂ =2.23740239 is the best linear unbiased estimate scale parameter ̂  which are obtain by 

Lioyd’s method. 

 


