Normal-normal regression
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Marginal distribution of x:
2
x) = N(ux,02%) = L ex _ = p) }
Jx) (ux,0%) ro. p 202
Conditional distribution of y given x:
foke) = fO.0) _ 270 exp< — O = py) 202 + (6 — p12) 202 = 2(x — ) (V — 1y )Ty L G- 1)
2 2
fx) 2nJoio} — o3 202 (0'% - Z_‘%’) 205
2
| 0= )20+ (v = )20 =200 ) — )y — (= r)* (03 - 2 )
= exp< — =y -
271'(0'% - ‘fg ) 26%(0-% - G_Z‘)
2
1 (y—uy)z—2(x—ux)(y—uy)2§ +(x—#x)2(;—}’
- 2 Oh S 2( Z_L%')
27t(0y 5 ) Oy~ %
V 2 Xy Xy 2
1 [0-m) - (-] | [y (-2 + 22 ) ]
- 3 xp 2 _ Ok ) - 2 exp 2 XGZ» ]
o-/\‘ —_— l o-/\‘ —_— X
2ﬂ(0§—7;) 2(03- %) 27 (03 - (,;) 2(03- %)
or, in other words,
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or, more simply,
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where
Po = py = Pipix
B = C;Z
So

E(ylx) = Bo+ Prx
exactly (not as an aprroximation)




