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Motivation: simultaneous inference/meta analysis

e M = (My,..., My): vector of unknown parameters
® Y =(Y1,...,Y) avector of observable data aimed at measuring M

e Each Y; is a statistic from an experiment which we understand well,

but we do not how they relate to one another.



Let E =Y — M denote the vector of measurement errors.

I. MOTIVATION
E ~Normal(0,I;) = EE~y} + E|EE ~ isotropic
(configuration) (orientation)

deonsity

Precise simultaneous inference for £ unknown quantities must rely on a known correlational struc-
ture such as error independence, i.e. E ~ Normal(0,I;). We relax this assumption by keeping the
X3 configuration component while ridding the isotropic orientation component.



Posterior Inference

RmiE = {M € Qm 1 (M —y) (M —y) = $2U},

is a random subset of Qy (concentric hyperspheres), whose distribution is

dictated by the auxiliary variable U ~ x3.

Rme embodies posterior inference for M given E.



Testing many collinear hypotheses

Example 3. The simultaneous test for all pairwise means being identical:
H = Mi<i<j<kHij, Hij: Mi=M,.

For larger k, P (H | E) approaches uniformity as if a well-calibrated p-value.
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