8,07 s
CIRRE) 2
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Figure 5: @) Non-private and (@) private regression models.

09 A Appendix

410 A.1 Derivation of non-private and private posteriors in Section

11 See corresponding models in Figure 3}

9 p(0,02,X7 y)
p(e,O' |Xay)* p(X,y)
_ p(X)p(6,0%)p(y| X, 6,0%)
p(X)p(y | X)
_ p(6,0%)p(y]X,0,0?)
p(y | X)

_ p(0,0%)p(y|X.0,0%)
[p(y,0,0%| X)do,c>

___ p(0.0%)p(y|X.0,0%
[p(6,6%)p(y | X,0,02)d0,c?

p(0,02 | 2) = /p(X,y,H,aQ,z) dX dy
2 2
_ p(XaYvavU)p(z‘X»YvavU)dXdy
p(2)

:p(Z)/p(X,y,9,02)p(z | X,y,0,0°) dX dy
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412 A.2 Gibbs Sufficient Statistic Update

413 A.2.1 Derivations of Equation (2): Components of 1,

=E,

=E, {xZHTx}

= Em xX; Z ijj
J

= Z GjIE [xll‘]]

E [y*] = Ex [Eyx [v°]] 2
= By {au_ (eTx) }
=0’+E (Z 9,~m>2

= 0'2 + E Zﬁiﬁjxixj
4,7

= 0'2 + Z QZHJE [.’EZ{EJ]

]
414 A.2.2 Derivations of Equation (3): Components of 3,

Cov (177:%'7 rry) =E [Iiﬂijxky] —E [!Eixj] E [z4y]
=E; [zix;jxeBy), [y]] — E [2i7;] E [zxy]

TiTjTh E 0,2,
l

= Z O [x;x;x82)) — Z O, [x;2;] E [zra]
1 1

:EZL’

— E[z;25] Z O, E [z2)
1

= Z 0, Cov (z;z5, Trxy)
1

Cov (ziz;,y°) = E [ziz;9°] — E [2:2;] E [y°]

=E, LT o2 + Z 010,12 —E [mlxj] o? + Z 0.0, E [SEkl’l]
k1 k,l
= 0°E [z;2,] + Z 00, [z ;20571 — 0°F [2,3;] — Z 0O (25| E [xp2]
k.l k.l
= Z 010, Cov (x5, Tpx))
k.l
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Cov (ziy, 7;y) = E [z;2;y°] — E [z;y] E [z;y]

k l
=K [wixj (0’2 + Z 9k91$k$l> j| — Z QkGZ]E [I'Z(Ek] E [$j$l]

k,l k.l

) [ziz;] + Z 010, (E [x;xjzrx)] — E[xxp] Ez,2])
k.l

=o’E [ziz;] + Z 00, Cov (x;x), 1)
k.l

Cov (zy,y°) = E [2:9°] — E [2:9] E [y°]
=E. [z:Ey; [¥°]] — E[ziy] E [y°]

=E, [w (Z 0;0k0,3 w71 + 30° Y ejxj) }

gkl J

k,l

— >0 [xxj] (02 +> 9k91xkxz)
j

= Z 0;0L9,E [x;z;x20] + 302 Z ;K [x;z;]

gkl J
—o? Z 0;E [z;x;] + Z 0;0,0,E [z;x;] E [xpz)
j 3kl
= Z 0,010, Cov (z;x, zpxy) + 202 Z 0;E [z;2,]
gkl J
2

Var (y°) = E [y*] —E [y”]

2
=30"+ Y 0,000, [z;25302m] + 602> 0;04E [z;21] — (02 +) 0,0 [xjxk])

Jik,lm Jik Jsk

= 30’4 + Z HijGIGmE [xj:ckxl:vm] + 602 Z gjng [.’ijk]

.k, lm i,k
— 04 — 20’2 Z (‘)jekE [l'jifk] — Z 9j9k919m]E [xjxk] E [xlxm]
3k jik,m
= 20" + Z 0;010,0,, (E [z;21512.] — E (224 E [112]) + 402 ZGijE [z;2]
7,k,l,m i,k
=20"+ > 0,050,0,, Cov (z2x, im) + 407 Y 0,0,4F [z24]
7,k,lm i,k
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