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Sufficient Statistics

Is there a set of data that is sufficient for the estimation problem?

MVU estimator:

All sufficient. We are looking for the minimal sufficient statistic.
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• Does not depend on A.
• T(x) is a sufficient statistic.
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Neyman-Fisher Factorization

Example: DC level in WGN
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Proof of the Neyman-Fisher Factorization
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Proof of the Neyman-Fisher Factorization

Let

,    where
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Sufficient Statistics
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Finding the MVU estimator using sufficient statistics

Approach 1

Example: DC level in WGN
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Approach 1

(MVU estimator)

Approach 2

Approach 2 is simpler.
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(1)

(2)

Rao-Blackwell-Lehmann-Scheffe Theorem

Completeness of a sufficient statistic
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Complete sufficient statistic: An example

Convolution of v’(¿) with a Gaussian pulse w(¿).

This expression is true for all A if and only if v’(¿)=0 for all ¿.
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Incomplete sufficient statistic: An example

Unbiased but
not complete
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A procedure for finding the MVU estimator:
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Vector parameter case

Sufficient statistics:

biased

Unbiased

MVU estimator: But not efficient.
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