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The following simple example illustrates (from a Bayesian perspective) why and how
random effects are shrunk to a common value.
Suppose that y1, . . . , yn satisfy

yj | θj
ind
∼ N(θj , vj), θ1, . . . , θn | µ

iid
∼ N(µ, σ2), µ ∼ N(µ0, τ

2),

where v1, . . . , vn, σ2, µ0 and τ2 are assumed known here. Then, the usual posterior
calculations give us

E(µ | y) =
µ0/τ2 +

∑
yj/(σ2 + vj)

1/τ2 +
∑

1/(σ2 + vj)
, var(µ | y) =

1

1/τ2 +
∑

1/(σ2 + vj)
,

and
E(θj | y) = (1 − w)E(µ | y) + wyj ,

where

w =
σ2

σ2 + vj

.
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