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Maximum Likelihood Estimation
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A procedure for finding the MVU estimator:
Recall

Cramer-Rao lower bound
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A Motivating Example: Modified DC Level in WGN 

No efficient 
estimator exists

Neyman-Fisher factorization

Even worse…

Can’t find the MVU estimator
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Maximum Likelihood Estimator (MLE)
• A parameter which maximizes the likelihood of the data.

setting it to zero gives:

MLE:

Modified DC Level in WGN Example
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Maximum Likelihood Estimator (MLE)

MLE:

Estimator is biased But as N ® 1 , (LLN)

A good estimator for large N.



Prof. Songhwai Oh Estimation Theory 7

Asymptotic Properties of the MLE

Regularity conditions: 
• log-likelihood function is differentiable
• Fisher information is nonzero.

Notice the scale !!!

MLE is asymptotically efficient.
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Proof Sketch (Asymptotic Properties of the MLE)

Law of large numbers (LLN)

Kullback-Leibler (KL) divergence:
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Proof Sketch (Asymptotic Properties of the MLE)

LLN

CLT

−
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Invariance Properties of the MLE

……

* Check out the book for the case when g is not a one-to-one function.
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For linear models, the MLE is an efficient estimator and the MVU estimator.
The MLE is optimal for linear models.

Appendix 3C.5


