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yi, i ∈ In y
In n R2

μi = E(yi)
ηi g(·) g(μi) = ηi

ηi

ηi = α+

nf∑
j=1

f j(uji) +

nβ∑
k=1

βkwki, i ∈ In

{fj(·)} ui = (u1i, . . . , unji)
{βk} wi = (w1i, . . . , wnβi)

{fj(·)}

x = (α, f1, . . . , fnf
, β1, . . . , βnβ

)
Q = Σ−1 Σ

n y = {yi : i ∈ In}
π(y|x,θ) y (x,θ)

α {fj(·)} {βk}
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x θ

π(x,θ | y) ∝ π(θ)π(x | θ)
∏
i∈I

π(yi | xi,θ)

∝ π(θ)|Q|n2 exp

[
−1

2
xTQx+

∑
i∈I

log{π(yi | xi,θ)}
]
.

x

Q

G G = (V , ε) V ε
{i, j} i, j ∈ V i �= j V = {1, . . . , n}

x = (x1, . . . , xn)
T ∈ R

G = (V, ε) μ
Q

π(x) = (2π)−
n
2 |Q| 12 exp

{
−1

2
(x− μ)TQ(x− μ)

}

Qij �= 0 ⇐⇒ {i, j} ∈ E i �= j.

Q n × n
n−k > 0 x = (x1, . . . , xn)

T n−k
(μ,Q)

π(x) = (2π)
−(n−k)

2 (|Q|∗)( 1
2) exp

{
−1

2
(x− μ)TQ(x− μ)

}
| · |∗
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n−k
QSk−1 >

¯
Sk−1

x

Δ2xi = xi − 2xi+1 + xi+2
iid∼N(0, κ−1), i = 1, · · · , n− 2.

x = (α, f1, . . . , fnf
, β1, . . . , βnβ

)

π(xi|y) =
∫

π(xi|y,θ)π(θ|y)dθ, i = 1, . . . , n,

π(θj |y) =
∫

π(θ|y)dθ−j , j = 1, . . . , �

θ−j θ j

π̃(xi|y) =
∑
k

π̃(xi|θk,y)π̃(θk|y)Δk, i = 1, . . . , n,

π̃(θj |y) =
∫

π̃(θ|y)dθ−j , j = 1, . . . , �

π̃(θk|y)
π̃(θ|y)

π(θ|y)

π̃LA(θ|y) ∝ π(x,θ,y)

π̃G(x|θ,y) |x=x∗(θ)

π̃G(x|θ,y) x
θ

π(xi|θ,y) πG(xi|θ,y)
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πG(x|θ,y)
π(xi|θ,y)

πG(x|θ,y)

π̃LA(xi|θ,y) ∝ π(x,θ,y)

π̃GG(x−i|xi,θ,y) |x−i=x∗
−i(xi,θ)

π̃GG πG(xi|xi,θ,y) x−i

x i x∗
−i(xi,θ)

π̃SLA(xi|θ,y)

xi = μi(θ) x
(s)
i = xi−μi(θ)

σi(θ)
μi(θ) σi(θ)

log{π(x,θ,y)}
∣∣∣
x−i=Eπ̃G

(x−i|xi)
= −1

2

(
x
(s)
i

)2
+

1

6

(
x
(s)
i

)3

×
∑
j∈In

i

d
(3)
j {μi(θ),θ}{σi(θ)aij(θ)}3 + · · ·

log{π̃GG(x−i|xi,θ,y)}
∣∣∣
x−i=Eπ̃G

(x−i|xi)
∝ c0 +

1

2
log |Q∗ + (c)|

Q∗ = Q[−i,−i]

i ci = −∂2π(yj |xj ,θ)

∂x2
j

|xj=Eπ̃G
(x−j |xj)

π̃SLA(x
s
i |θ,y) = c0 − 1

2

(
x
(s)
i

)2
+ γ

(1)
i (θ)x

(s)
i +

1

6

(
x
(s)
i

)3
γ
(3)
i (θ) + . . .
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γ
(1)
i (θ) =

1

2

∑
j∈In

i

σ2
j (θ){1− π̃G(xi, xj |θ)2}d3j{(μi(θ),θ}σj(θ)aij(θ)

γ
(3)
i (θ) =

∑
j∈In

i

d
(3)
j {μi(θ),θ}{σi(θ)aij(θ)}3.

DIC = D + pD

D pD

CPOi = π(yi|y−i), i ∈ In
y−i i y

CPOi yi

PITi = p(ynewi � yi|y−i), i ∈ In
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Score =
−mean{log π(yi|y−i)}
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H0
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λy

ηi

ηi = α+wT
i β + fS(si) + f1(xi) + roomif2(zi), i = 1, . . . , n

w = (w1i, . . . , wnβi)

β = (β , β , β , β , β , β , β , β , β , β )

w
fS(si)

fS(si)
λs f1(xi) f2(zi)

x = {α,β, fS(·), f1(·), f2(·), ηi} θ =
(λy, λs, λ1, λ2) (1, 5E−5)

θ
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μ < 1E−45

β < 1E−45

β 3.7865E−29

β 5.42E−16
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β < 1E−45

β 1.116E−23

β < 1E−45
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ηi = α+wT
i β + fS(si) + roomif1(zi).
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x = {α,β,
fS(·), f1(·), ηi} θ = (λy, λs, λ1)

pD

pD
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ηi = α+wT
i β + fS(si) + fU (ui) + roomif1(zi),

fU (ui)
λu

x = {α,β, fS(·), fU (·), f1(·), ηi}
θ = (λy, λs, λu, λ1)

μ < 1E−45

β < 1E−45

β < 1E−45

β 1.654E−24

β 8.272E−25

β < 1E−45

β < 1E−45

β 4.5491E−24

β < 1E−45

β < 1E−45

β 8.112E−16

β < 1E−45

pD
fU (ui)
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