Baiiecosckuii Boibop mogeneii: baliecoBckasi nuHeliHas
perpeccus 1 noHsiTne obocHoBaHHocTyh (evidence)
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Coaep>xaHue npeablayLUinx NeKLnii

P(B|A)P(A)

P(B)
®opmyna nonHoii seposiTHocTn: P(B) = P(B|A)P(A) + P(B|A)P(A);
OnpegeneHne anpuopHbIx BeposiTHOCTER n selection bias;

m Popmyna baiieca: P(A|B) =

Tectuposanue runores
Mpobnema MHOXECTBEHHOrO TECTUPOBAHUSA FMNOTE3

DKCMOHEHLMANLHOE CeMelicTBO pacnpegenerunii. [loctaTouHble

CTaTUCTUKMU.

m HaueHblili 6aliecosckuii knaccudpukatop. Ceasb uenesoli dyHKUUU U1
BEPOATHOCTHOI MOAenu.

m JluHelinas perpeccus: knaccuyeckuii noaxos, ceaze MHK v npunuuna
MaKcuMyMma npaegonogobus, cease perynspusaumn u MAP-oueHku ans
BEKTOpPA MapaMeTpoB W.

m AnocTepnopHoe pacrnpefesieHne Ha BEKTOP NapamMeTpoB W B JIMHEAHON

perpecun 1 CBOCTBO COMPSI>XEHHOCTW anpUOPHOro pacnpefeneHns u

npasgonogobus.
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Jlunelinan perpeccus: baliecoBCKMin NOAxoM,

BeposiTHocTHas Mogenb nuHeiHol perpeccun
y=Xw+e, e~ N(0, 0’I), rpey € R*, X € R4, w € R
n

pyX, w) =[] .

1 T 1
o 27 Wimw x)? o~ 207 ly—Xwl*
iy V2mo (2m)n/20m
Baiiecosckuii nogxop,.

MycTb Teneps ele (w ~ ]‘9(w|a§, Torga p(y, w|X, a) = p(y|X, w)p(w|a).
p(y, wiX, a
PRy ) T
wyap = argmax p(w|X, y, a) = argmin(—logp(y|X, w) — log p(w|a)).

MNpumepsbi:
m p(wla) = N(0, 7711)
WAP = argm“i,n (#Hy - XWH2 + %||W||2)

— anoCTepUOPHOE pacrpefesieHue.

m p(w|a) = Laplace(0, 7711)
Warap = argmin (55 (|ly — Xwl|* + 7llw]1).
Bonpoc 1: A kak nonyunts ML ouenky w sz, = arg min(— log p(y|X, w))?
W

Bonpoc 2: Monyynau am Mbl 4TO-TO HoBOE?
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AnocTepunopHoe pacnpegeneHue

ply, wiX, o)  p(y|X, w)p(w|a)
p(y|X, o) p(ylIX, a)
Torpa log p(w|X, y, a) o« log p(y|X, w) + log p(w|a).

p(wX, y, a)=

p(yIX, wp(wle).

HopmanbHoe anpuopHoe pacnpegeneHue.

Paccmotpum p(wla) = N (0, 7 ), Toraa

—logp(w|X, y, ) x 55 |ly — Xw|* + 2HWH2 hy'y - Ly Xw+
T,T T T

#w X Xw+Iw wo g (w (TI—I—U—QX X)W—U—Qy Xw)

T(w— m)TZ_l(W —m), rge

= (XTX + 7'021)_1 XTy, 3= (TI + U—IQXTX> o

1 T
Takum obpasom, p(w|X, y, a) o< e~ 3(w—m) B~ (w-m)

Bonpoc 1: Y1o mMbl Moxem cka3aTb npo pacnpegenevue p(w|X, y, a)?
Bonpoc 2: Yto nonyuunock bbi, ecnu bbl B kavecTse p(w|a) bbino B3sTO
Laplace(0, 7I) ?

Bonpoc 3: Yto nonyuunock 6bl, ecnn 6bl B KadecTBe p(w|a) bbina B3siTa

CMEChb HOpMabHbLIX pacnpeaeneHunii E TN (my, Xi) ?
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DKCMNOHeHUMaNbHOe CEMEiCTBO pacnpeaeseHunii

Pacnpepenetune p(x) B 9KCNOHEHUNANLHOM CEMENCTBE, €C/IN MAOTHOCTb
BEPOSTHOCTN (PyHKLUS BEPOSITHOCTM) NPeacTaBuMa B BUAE

P(xI®) = 7 g7h() exp(©' u(x)).

Bonpoc 1: kak BbibpaTb anpuopHoe pacnpegenedue p(®), 4Tobbi
anoCTepUOPHOE PacnpeAeneHne OCTanoCh B TOM XK€ SKCMOHEHLMAIBHOM
cemeiicTBe? (CBOICTBO COMpsXEHHOCTU MpaBaonopobus p(x|@) u
anpuopHoro pacnpegenerust p(@))

Mycts p(O®) = % exp(@TV)_ Toraa p(O|x) = % -

n

a, V) T
||hxlexp@ E u(z;)) ’aexp(G)v):
— Z(-'))

A
= =1

Bonpoc 2: 3a4em Ham CBOCTBO COMpsiXKEHHOCTN?
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ObocHoBaHHoCTb (evidence)

Mogenb M;: pi(y, w|X) = pi(y|X, w)p(w)

LLlar Habntogaemble | CkpbiTbie Pesynbtat
O6yquV|e (Xtraim Ytrain) w p(W|Xtraina Ytrain)
KOHTpOJ‘I b Xtest Ytest p(Ytest | Xiest, Xtrains Ytrain)

_ p(Ytraina W|Xtrain)
fp(ym"aina VV*|:>(train)dvv>'<

p(W | Xtrains Ytrain)

p(ytest|Xtesta Xtraina Ytrain) = /p(}’testy W‘Xtesty Xtraim Ytrain)dw =
/p(Ytest|Wa Xtesta Xtrain» ytrain)p(W|Xtesta Xtrain» Ytrain)dw —

/p(ytest ‘Wa Xest )p(W|Xtraina Ytrain)dw
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ObocHoBaHHoCTb (evidence)

Mopens M;: pi(y, w|X) = pi(y|X, w)pi(w)
MycTb nmeetca K > 1 mogeneii.
Mpouecc nopoxxaeHns BbIOOPKK:

m [pupona Bbibupaet mogens n3 K gOCTYMHbIX MOAENEA C anpuopHbLIMY
BepositHocTamun p(M;), i =1, ..., K.

m [nsa sbibpanHoli mogenn i* npupoga COMNANPYeT BEKTOP NapaMeTpoB
w™ 13 anpuopHoro pacnpegeneHus p;«(w)

m Wwmes i*, w* npupopa eblbupaeT Xipain U COMMANPYET Yirain U3
Dix (Y|Xtrain> W*)

B (Xtrain, Ytrain) 4aHbl HabnogaTento.

m [Tpnpoaa BoibupaeT Xiest U COMNANPYET Yiest U3 Pix (Y| Xiest, W)
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ObocHoBaHHoCTb (evidence)

Mogene M;: pi(y, w|X) = pi(y|X, w)p;(w)
Obwas mogens M: p(y, w, M;|X) = p(M;)p;(w)p;(y|X, w)

p(Ytest|Xtesta Xtrains Ytrain) =
K

Z p(Ytest |Xtesta Xtrainu Ytrain, M’L )p(Mz |Xtesta Xtrainu Ytrain) -
i=1

K
Zpi(Ytest|Xtest, Xtrains Ytrain)p(Mi|Xtrain, Ytrain)
=1

p(ytraina Mi|Xtrain)
P(Ytrain|Xtrain)

/p(ytraim W, Mi|Xtrain)dW - p(Mi)pi (Ytrain‘Xtrain)

p(Mi‘Xtraim Ytrain) - X p(ytraim Mi‘Xtrain) -
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[Mpumep BbIDOPA MOAENN

a — applicant, r — reviewer

0, Het PhD,
a, r=
1, PhD.
d — decision
d— 1, npuHATb, Cnyqan
10, otBeprhyTs. p(dla, r) = p(d)
—0ld=0]ld=1 p(d|a’7 T):p(d‘a)
— T o p(dla, r) = p(d]r)
a=1] 132 | 19 p(dla, r) = p(dja, r)

r=1|d=0|d=
a=0 o7 6
a=1 52 1

1

[
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[Mpumep BbIDOPA MOAENN

1) p(dla, r) = p(d)
Mostomy p(d|w) = Be(w). Prior : p(w) = U|0, 1]

py1X) = [ pyIX, wip(w)dw = / 91— w
Cow’ (1 —w) " CiE2w' (1 —w) 2032w 11(1—w)52dw:2.8-10—510000

2) p(dla, ) = p(d|a)
Mostomy p(d|a = 0) = Be(wy), p(dla = 1) = Be(ws).
Prior : p(wl) = U[O’ 1]7 p(wQ) = U[O’ 1]
plyiX) = [ ol un wnplunpluzavnde = [ [ CB1-wnP el

w8 (1—w1)?"C132wi% (1—wo) B2 CR3wi (1—wo)*2dwy dwy = 4.7-1071 CCCC
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[Mpumep BbIDOPA MOAENN

3)p(dla, r) = p(d|r)
Moatomy p(d|r = 0) = Be(wy), p(d|r = 1) = Be(ws).
Prior : p(w;) = UJ0, 1], p(wz) = U[0, 1]

p(y|X) =0.27-10"°'cccc

4 p(dla, ) = p(dja, 7)
Mostomy p(dla = 0, r = 0) = Be(wy), p(dla =0, r = 1) = Be(ws),
p(dla=1, r =0) = Be(ws), p(dla =1, r = 1) = Be(wy).

Prior : p(wy) =U|[0, 1], p(ws) = U0, 1],

p(ws) = U[Ov 1]’ p(wy) = U[Ov 1]

p(y|X) =0.18 - 107%tcccce
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[pvmMep BbIbOpa Moaenu
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CpaBHeHue obocHoBaHHOCTENR, 326 06BEKTOB B BbIbOpKE
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Bbibop Mogenn: 3aBUCMMOCTb OT pa3mepa BblIOOPKY

x10°
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Model
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Model
CpagHeHue obocHoBaHHOCTEl, 33
obbekTa B BbIbOpKE
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[MpocToe noHMMaHne 0OOCHOBaHHOCTK

Evidence : p;(y|X) = /pz'(Y|X, w)pi(W)dw

pi(w|X, y) = TX)

MNpegnonoxxeHus:
B W OLHOMEpHbIN
m AnpuopHoe pacnpegeneHune p;(w) NIOCKoe C WNPUHOA Awprior

m AnocTepunopHoe pacnpegenerune p;(w|X, y) CKOHLEHTPUPOBAHO BOKPYT
Wprp C WUPNHOR Awpost

Awpost >

Torpa: log p;(y|X) ~ log p;(y|X, warp) + log <Aw :
prior

A
Nns M-mepHoro w: log p;(y|X) =~ log pi(y|X, warp) + M log < wPOSt) .
Awprior
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[Mpumep onTumusauum evidence

yi = w+¢;, & ~ N(|0, B71)

yl‘wa DRI yn‘w ~ N(yl|w7
Bn/241/2

b= (2m)"/2\/nB + a’

(a”, B%) = argmax p(y|a, B).

p(yle,

BY), w~ N (w0, a_l).

(——ﬂzyz

2 1 yi)2
2B +a) |

a?ﬁ
12 — 1/VB L0 w=0
i ET,(yl0,1) w = 0.01
11 —— ET,(yl0.01,1) /g\u.s

S *v 0.6
0.9 h 0.4
0.8 “"‘ |
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*
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)0 VF S (i - 5)?
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