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General Bayesian Estimators
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Bayes Risk

Various Cost Function
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Quadratic error: C(e)=e2

Bayes Risk

MMSE estimator:

Absolute error: C(e)=|e|

Hit-or-miss error:
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Quadratic error Absolute error Hit-or-miss error

Posterior’s Mean Median Mode

Bayes Risk

Gaussian:
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Bayesian Linear Model

In the absence of prior knowledge,

(MVU estimator)

Matrix inversion lemma: 
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Maximum A Posteriori (MAP) Estimators

Example: Exponential PDF

For N i.i.d. data points,

MAP
estimator: 

• Easy to compute (cf. MMSE)
• Not necessarily the best for all cases
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Scalar MAP Estimator vs. Vector MAP Estimator

Scalar MAP estimator:

Vector MAP estimator:

Not the same !!!
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Invariance Properties of the MLE

……

Recall
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Invariance Property Does Not Hold for the MAP Estimator

Example: Exponential PDF

For N iid data pts, MAP
estimator: 

???

MAP
estimator: 
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Bayesian MSE

Performance Description

DC level in WGN – Gaussian prior

Consistent in the Bayesian sense, i.e., for 
large data the estimator will always be close 
to the realization of the parameter.


