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- Approximation of the MSE curve over all
the SNR range

- Good estimation of threshold SNRTH

GoalsGoals
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Cramér-Rao Bound

- the CRB is too optimistic

- the CRB doesn’t exhibit threshold phenomenon

What’s What’s happenhappen

Non-asymptotic Area
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Unification of deterministic lower bounds

Bounds = Minimum MSE of an estimator in       with contraints on the bias

The parameters are assumed to be deterministic

(in possible other points)

MSE

Bias constraints
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Test points ???

Huge computational cost

Relative Relative InsufficiencyInsufficiency ofof DeterministicDeterministic BoundsBounds
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The parameters are assumed to be random (take into account the a priori pdf)

Bayesian Bounds

Signal to Noise Ratio (dB)

M
ea

n
Sq

ua
re

 E
rr

or
(d

B)
?

Deterministic bounds
Do not take into account
an a priori knowledge of
the parameter

solution



Alex Alex -- 14

Thurday, 27th Thurday, 27th OctoberOctober 20052005

NEWCOM NEWCOM AutomnAutomn SchoolSchool 20052005

BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily

Two Families

Ziv-Zakaï Family Weiss-Weinstein
Family

M-hypothesis testing
problem

Covariance inequality
principle



Alex Alex -- 15

Thurday, 27th Thurday, 27th OctoberOctober 20052005

NEWCOM NEWCOM AutomnAutomn SchoolSchool 20052005

BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily
BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily

Two Families

Ziv-Zakaï Family Weiss-Weinstein
Family

M-hypothesis testing
problem

Covariance inequality
principle

Today



Alex Alex -- 16

Thurday, 27th Thurday, 27th OctoberOctober 20052005

NEWCOM NEWCOM AutomnAutomn SchoolSchool 20052005

BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily

Unification of Bayesian lower bounds

In the Bayesian context, the best Bayesian bound is given by the
Conditional Mean Estimator

which is the solution of

Global MSE
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Unification of Bayesian lower bounds
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BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily

Unification of Bayesian lower bounds

Infinite number of constraints

Something less than the best Bayesian bound
(due to the constraints relaxation)

Minimal bounds on the MSE



Alex Alex -- 19

Thurday, 27th Thurday, 27th OctoberOctober 20052005

NEWCOM NEWCOM AutomnAutomn SchoolSchool 20052005

BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily

Unification of Bayesian lower bounds

Infinite number of constraints

Something less than the Conditional Mean
Estimator MSE (due to the constraints
relaxation)

Degrees of freedom: choice of h and s

Solution of the constrained optimization problem
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Unification of Bayesian lower bounds
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BayesianBayesian BoundsBounds ofof thethe
WeissWeiss--WeinsteinWeinstein FamilyFamily

Unification of Bayesian lower bounds

Reuven-Messer bound (Bayesian Barankin bound)

With

Particular case

Bobrovsky-Zakaï bound
(Bayesian Chapman-Robins bound)

solution

solution
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Unification of Bayesian lower bounds

Weiss-Weinstein Bound

solution
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ProblemProblem SetupSetup

Data Model

Bayesian case
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