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Modified Data 
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Kernel estimation: 
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Parameter estimation 
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Maximum likelihood  

 (Mild regularity conditions) 

θ̂  maximum likelihood estimator of θ . ˆ ~ normalθ
�

 with meanθ  and variance 
1( )I θ −
. 

( )
2

1 22
( ) ln ( | ) ( | , , ,

n
I n E f X E X X Xθ θ θ

θ

 ∂
′′= − = − 

∂ 
� � ; ˆ ˆ( ) ( ) ( )I I Hθ θ θ≈ ≈ − ; 

If there is more than one parameter the maximum likelihood estimators will follow an 

asymptotic multidimensional normal distribution. ( )I θ  is now a matrix with (r,s) 

element given by 

  

2

, 1 2( ) ( | , , , )
r s n

r s

I E X X Xθ θ
θ θ

 ∂
= −  

∂ ∂ 
� �  

Delta method 
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Joint confidence interval 
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Bayesian estimation 
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Model selection 
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α  0.10 0.05 0.01 

Aprox. crit. value 1.22 / n  1.36 / n  1.63 / n  

 

Anderson-Darling 
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No ties and no censoring: ( )2
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Likelihood ratio 
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Simulation 

Box-Muller formulae: ( )1 2,U U   independent uniform variables, then 

( )1 1 22ln cos 2Z U Uπ= −  and ( )2 1 22ln sin 2Z U Uπ= −   are independent (0;1)n  

random variables 

 

 

 


