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Background: The Challenge of Bias in Bayes Estimation
- Bayes estimators generally have 0(n~1) bias with n sample size

- Asymptotically Unbiased Priors (Hartigan, 1965) yield second-order unbiased Bayes estimators, i.e. bias = o(n‘l)
- Limitation: Hartigan's work assumes I.1.d. data, which excludes many models (e.g. Bayesian regression analysis)

Hartigan. (1965) The asymptotically unbiased prior distribution.

Purpose: Extend the theory of second-order unbiased Bayes estimators to non-i.i.d. settings

Setup & Assumptions
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Regularity conditions Assumptions on the log likelihood
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Contribution 1: Characterization of asymptotically unbiased priors for non-i.i.d. models

The bias of the Bayes estimator
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Contribution 2: Systematic construction of an asymptotically unbiased prior

Check the existence Define functions Integration
A7(0) s.t. %logn(@) = ¢(0) Fix arbitrary (c,, ...,cp) € 0 and define Take the prior as

9,
= a—euqbt(e) — (’)Ht —q,,(0) l/)t(Ht, e Hp) = @s(Cq, een, Cp—1, 04, ..., 929) w(0) < exp (Z[ 1/)t(z 0,.1,. .,H,,)dz)

Contribution 3: New prior for the random effects model

Mode! | | Simulation
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w(0) < [0‘2 (0‘2 + nrz)] * The bias of g remains small and stable across priors and sample sizes



