
APTS: Prediction



Prediction in Bayesian Inference

I Model is
y ∼ f (y |θ, x),

where

θ − parameters;

x − covariates.

I Posterior predictive distribution for future response y0 at covariates
x0:

π(y0|y, x0) =
∫

f (y0|θ, x0)π(θ|y)dθ.

I Given an MCMC sample θ1, . . . ,θM , a sample from this is produced
as follows

y0j ∼ f (y0|θj , x0).
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Prediction for LMM

I Prediction from within a subject i with covariate x0

y0 ∼ N
(
xT0 β + bi , σ

2
)
.

I Doing this with MCMC sample β1, . . . ,βM , bi1, . . . , biM and
σ21, . . . , σ

2
M :

y0j ∼ N
(
xT0 βj + bij , σ

2
j

)
.
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Prediction for LMM

I Prediction from new subject with covariate x0

y0 ∼ N
(
xTβ + b0, σ

2
)
,

b0 ∼ N
(
0, σ2b

)
.

I Doing this with MCMC sample β1, . . . ,βM , σ21, . . . , σ
2
M and

σ2b1, . . . , σ
2
bM :

y0j ∼ N
(
xT0 βj + b0j , σ

2
j

)
,

b0j ∼ N
(
0, σ2bj

)
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