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S Supplementary Material
S.1 Marginal distribution

Conditional on the unobserved latent principal components, we can write the robust Student’s-

t pPCR likelihood as

[Yit|Zi, By, vt [XilZi, 0] [Z4]

A / A
(yie — ZiB,)° (Xi B Kzi) (Xi B Kzi) ZiZ;
XOPY T T 202 T2

1 ' KK + K'X;
ocexp{—Z;» (ﬂtzﬂt + . —|—I> Zi—FZ; (ﬁtgzt T a z)}
2 vy o v, o

2 /
Yit X Xi
X exp {_ 2v2t 202 }

—1
_ yi2t o ngl + I”'/Za:f,EZuu’Zit
203 202 2

1 _
xexp {—2 (Zz‘ - HZ“)/ Ez,ilt (Zi - “Zu)

/ (o /L2 -1 . vl
where ¥z, = (% + KU—ZK —|—I) and Bz, =Xz, (% + %) Integrating the above
it : it

equation with respect to Z; we get

2 / —1

Yit Kz, % M2,
o] e - 4 Mt

v, 2

vl 4 . -/
(s (5 + ) 2t (3 (132 5)
2

cexpd L (L _BiZzB BTz KX
2 1t Ui2t ('Ulzt)Q 1t ’UZ.QtO'Q

which is N (py,, 07, ) with

2
Yt

X exp

1 'S, -t
Uiit: <_18t th/Bt)

Uzzt (%‘%)2
-1 N
Loy, = (1 _ ’Bgzzitﬂt) ﬂ;zzitK'Xz«
. v (v3)? vio?



To further simplify this equation, we use the Morrison-Woodbury matrix inversion formula
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Then, letting B; = M;1/2,8t the conditional mean p,,, is
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S.2 Robust PCR Model Posterior Mean July Temperature
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S.3 Robust PCR Model July Temperature
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50 S.4 Robust Probabilistic PCR Model Posterior Mean July Temperature
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Deviations
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