BOED Ru,yurm optimel exren‘m.mm( d&s'ff»
x
paramerer O duin j/ Pr""‘ PIQ) )
JM'W Pt9,9l $) -p 4Y16.5) pt8) B not ospens on § C > d (omare)
bt/ imphic = PUYIH)PIS Y
el / tmplicit P §P Y 2 e
EP(O)[PLUK 9)]
double intractable: both posterior awd its eutropy ore hard to
Tnfo Gon | 1G(§Y) = HIp®] - HLIpOIF, )] S
Expessek 16 | 1(5) = Bpyg) L1G(H9] = ML©:Y1$)
(E1G) = Epwnpoisy[ log peol3.9) ~ log p®) = - Ep(3|s)[7ﬂl"9'3' 1] + Hpo)]
= EP(O)?wlo,j)[LoaP“ﬂeli) = by pUylsH]= ’Ewm[”’([?‘yw'”]]"' HIpyt5)]
timal clesign &% —
op “Gn - g = Otjm‘)lﬁ‘})
Espliuct liketinovel
estimate ’[Stqli) = 3 PCYlOn, 52 O i pd)
b'j 1s E 416.5) x_'_i'\: M log Pyl9,,$)
peois, L 49P 1= % 2 TS pesiBn) P —
Y lBn,$)
estimate L % 30 oy 5 et Fis) (Bn, Yn) ~ PCBIPCYIE,S5)
'Nﬂ VML Yl On. $)
nesteol TN 2ax gi—m&l;) O ~ PC8)
ImPL‘u't likedi hovel.
ABC D~ pibly,5) & G~ pulb3), if Wy=Gl<s then accept O
LFIRB Logistic regressiom e 6y — P“jw'&)/p(,; [3)
= 1($) = Eporpyiog [y res o9l 7’;,3,:: log FLF, B )




Bogesi exp dosign = design 5 chservatim Y parsun O desgn crienon IG5,
§s v v v
Bajesian| active [enmfvt Query Label j acquisition function X
J
Pooled -~ based | octive leamming®  unlabelesd olate classifier M param
Alg: For t=(,2, ... do: PLYI6. 5D Drpoue / clasp ensemble
§. = N‘r,msv__._ R(EDet ) or o(5:8ex)
very similar 40 Ye = Human Labeller ( §: )

block box - opt!
(goat is d:ﬂjwt)

areed«d
o_cﬂutsﬂa‘on
[}

Boﬁcm.,. astive (epmn'nd by disagreement (BALD swore) = EIG
Aaap (5 De)

De = Deq UL, 42}
Gladste Bc ~ POIDE) or B = amax POIDL)

TciDed = Epu,‘;,o,,Epwls,y,u.)[‘@_ﬂP(s‘& 9. D)) = E?lbl%)[’fﬁ?(&lbe)]
§t = W’JWS 1(5:De) /

4

Epwowe T Hpwyis.ood - HTpeyis. s,D.)]] /

“‘-pwm)Pcyls 00 L log peyt§. ©.De) — lLgPCyls. D.)] T(s5:De)

Boxen BALD
-~ poIs, Y, Ded
Jtepuise RswR(§:De) = = E-ptyl! D,)[ H[P‘NDeU {(& ¥ )]] constant Wit ¢
Uncerntainty | Reduction = 10§50 + Epome [lspiotdal = T(50e) - HIptoIn)]
:Et@(’:j S_emh “‘e\s(gipe) = EPU“;,D.)L KL[P(OlDtU{(i,y)}) ] b(O).”

1]

Epgms,n,,)l)(e“,g,p,) [ l»a'pwli, 9. De) = bgped) + (59 p(o) - bg bt®)]
Ti5:Ded) + KL PO bid)]

constat w.r.b §

)



Othar o4l stion functions
P Epwam[P‘?l@z&)]

entpy ocquistin  o(§:De) = HIPLYISDe)]

weon ~ ST acquisition X5 Pe) = F\?'% lVMpww,) [ peyis, Du]

—GP

Prob of lmpruemeat Xpp( ;D) = P <tiDe) o= max{y, .yl
Exgpeted mproveiment: g1 (5:De) = ELES) - t)e (De]

> P~ quantile o P quantile of Mo, L)
ucs Ryep-p (50 = %l T8 De) = w&ID) € fp- TCHIDe)

A%P
Thongson %mylu‘nﬁ ots ($:De) = fe§) R~ PFID)




Wstonj

becten/
Static design

Variotiongh
BoED

(pr‘a‘u‘t likelihood

+ Sequentiol

he= L0 S0 Y00 Jimistm peyets) = Eporh) [ PCsel6.5))
Tn () = Eptslhﬂ)ptﬂslsli,%)t I CAR T ‘»apcgfls, e
= e U Log p(blhey. §, %) — Log peolhe2]

determine all  5,:7 before the fint iterarion 2 one-step w/ largor design space
'('.re.m'ng Whole. sequen 05 one expenment

BA b : N (CRE% )
Poostern§ = Epuy, o0 [ g $0019, 5~ bgP@)] = 43, uggﬁ——‘lmn)' S 1¢%)

ﬁmj;mcg) = Bowoisr [ g Peul6.5) — log Lyl H] %= 4, 37 g %f’ =21

(L 00)
w%) PLYlG. §) TwAE bowdl, ansistent

A T lo
Kuwme 5= Epiysasrgo. |3,5)[ J L _Pcy-8els) ] z 1(%)
—d Lz* 9,(0009,5)

— Py, Ous L PWwo(§)
& logpeyis) = by 2 3 Eiv“’“‘?a?) [ svw‘l‘y,sj] z Eg.,weus,y)[""é 12 Tuibetnsr)
1, £ P(Y16, )
gl5L) = C0.8015) Lo (Braclly [ lo ¢ puy.Buls) ] < 1§
p PLy-el$) 1 BiulSy) ﬁwy Puy: oel3)

=0 Qu0.(%5)
by Gty ) —p8d )
y

PLWY160. 5
Tpce(s. L) = Epuous) pone) [ log L T61 3, PuyI0e5) ] sT5)  TbmeE

A 90(Y16.5) Qe tYn (60, %)
Pmee () = Epw,olg)[ ‘ﬁgi—w—,;—] = 7&,5,,. 9 m ot a bowl of I

nO) —> Polher) = PO o PU4I8,5) / Ts PLsils:)

= /Apmtgt) Epaemﬂ)pw.w,s.)[beg&pww. ) - l»ﬂ?“’)“ Puile.5:)] ;"’;,,"‘5“

+ log PlYiet | Si:e—)




NN

(DAD) d..%ijh function :  §, = n;(ht—l)

DM‘P Ad‘fﬁl' M1 choin rule
Desnjn ML(O:h) = HIpO)] - H[Pl&“ur)] = S, B[l X pwlaa]) - 'pr(élhe)]]

= ¢ MBS Lst,Sz)l hev )

(o)

exzplm'r likelboocd

I‘l‘ () = EP‘WPUITIO,I,)[il_, Ihu(gt)J Pthrl®, ) = UPfﬁ/ 05:)

- ChrlB; ) h = O,
= EPce)pcm(e,vc,) L leg PP—“‘T,—TL:?] pehl 7y ) = Epio) [pthrl6.79)]

~ pehrl0n, 7p) sPCt
z 'tpw»)pcme.,mpwm-) [("3 B L, plhel B2, Tp) ] om0

P(h‘t 18,,7¢)

6# I Eptsp)punl& ) pebie) [ L”ﬁ F“"rlﬂ(,?q) W LogPehel 8, Tp)

+ 17.*/( ug?gﬁ;q}) ]

ELR g Pl 82,)] = 0




