The Normal Exponential Family with Normal-Inverse-Gamma Prior
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Data:
n  The number of data items.
x  The dataitems 1, ..., x,.
X = Z?:l Z;.
c =31 2

Parameters:

1 Mean of data.
p  Precision of data.

Likelihood of data:
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= (277)_”/2p"/2 exp (—2 [p (nu2 —2uX + C’)]) 2)
Hyperparameters:
r  Relative precision of p versus data. The precision of y is rp.
v Degrees of freedom of precision of p.
m  Mean of p is m.
s Meanof pisv/s.
Prior:
v/2 1
Gamma: p(p) = 27”/2%,0”/271 exp <—2SP> 3)
1
Gaussian: plu|p) = (2m)/2(rp) /% exp (—2 [rp(u - m)z]) o)
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where Z(r,v,s) = 201/ 2p1/2p=1/26=v/2D (1, /9) (7
Joint likelihood:
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Posterior hyperparameters:

r=r4+n

V=v+n

, ™+ X
= tn

s =s+C+rm?—r'm?

Marginal likelihood:
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Predictive:
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Derivatives of hyperparameters:
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