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Baiiecosckuii Bolbop mogeneii |l nnaH kypca

m Bocnomunanus ns vactu 1:

m EM-anroputm u Bapuayunontblii EM-anropntm;
m Metogbl camnauposarns (MCMC);

MoHsaTue rpaduyeckoii Mmogenu. BaliecoBckue n MapkKoBCKue ceTu.

[
m Auymknunueckne rpacbudeckune mogenn u anroputm Belief Propagation.
m CkpbiTbie Mmapkosckue mogenn (HMM) u ux pacwmpenus.

n

Jlnneiinble gunamunyeckne cuctemobl. Puastp Kanmana n ero
pacLvpeHusi.

LLI/IKJ'II/I‘-IGCKI/IG rpachHeCKme Mo4enn n BbiBOA4 B HUX.

CermenTauus nsobpaxeHnii: ANropnTmel Ha OCHOBAHMU Pa3pe3oB
rpachoB 1 asropuTM o — PacLINpPEHNE.

MpubnuxkeHHblli BbIBOA B rpadhmyecknx mMomensx, anroputm Expectation
Propagation.

MoHATne pasnafku u MeTOAbl €6 HAXOXKAEHUSI.
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Cucrtema ougeHNBaHMA

m 12 nekunii + 1-2 Hebonblumx TecTa Ha Hux (cymmapto go 100 6annos);
m 4 3apaHus:
m 1 Teopetuyeckoe (150 6annos);
m 1 npakTtnueckoe (150 6annos.);
m 2 rpynnosbix copesHoBaus (go 200 6annos kaxgoe);
B DK3aMeH:
m [MucbmenHas vactb (150 b6annos),
m VYcrHas vactb (200 6annos).
3ameuaHus:
m Ha ouenky k Tpebyetca nabpate 100k 6annos;
B DK3aMeH MOXHO MpOMyCTUTbL TOJLKO, ecin HabpaHo He meHee 550
6annoB o sK3ameHa;
m 3apjaHus cogepxat 3agaym bosee, yem Ha 150 6annos, NO3TOMy MOXHO
BbIOpaTh, YTO BLIMOJHATL;
m B kaxaom 3aganun bannbl nyywein paboTbl ygBanBatoTCs, €Cim OHa
oueHeHa bonee, yem B 120 bannos (He bonee 250 bannos);
m 3a KaxAylo Hefento onosgaHust bann 3a 3ajaHue CHUXKaeTcs B 2 pasa.
3apaHue He NpUHMMAaETCA nocse ero pasbopa unm obbssieHnust 06.3Tom,
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EM-anroputwm
—

Mycte D = (X, y) — Habntogaembie nepemenHble, Z — CKpPbITble NEPEMEHHbIE.
p(D, Z|®) = p(D|Z, ©)p(Z|0©).

Bonpoc 1: kak pewnTs 3agady p(D|®) = /p (D, Z|®)dZ — m@ax7

MNpumep 1.y = Xw + ¢, w ~ N(w|0, A )7€NN( g1 I)

p(y, WX, A, B) =p(yX, w, B)p(w|A).

log p(y|X, A, 571) x —%logdet(ﬁ’lI—FXA*lXT)_ %yT(BfII_,_XAﬂXT)ﬂ
——

EM-anroputi?
Beegem F(q, ®) = —/q(Z)log q(Z)dZ —I—/q(Z) logp(D, Z|®)dZ =

—/q(Z)log q(Z)dZ+/q(Z) log p(Z|D, @)dZ—l—/logp(D|(~))q(Z)dZ =

logp(DI®) ~ [ 4(2)1og ey dZ = 0§ p(DI©) ~ Dy (al}p(ZID, ©)).
Npea 1: p(D|®) — IAX 3aMEHUM Ha F(q, ®) — max.
q’

Npes 2: MNowaroeo ontumusnpyem no © u ¢, To ectb
E-war: ¢* = F(q, ® 1) = max;
q

M-war: ©° = F(¢°, ©) — max.
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EM-anroputm ans makcummusaumm oboCHOBaHHOCTU

y=Xw+e, w~N(wl0, A7), e ~ N(0, 37'T)
p(y, wiX, A, 8) =p(ylX, w, B)p(w|A) =. )
log p(y, w|X, A, 8) < Zlog— Z|ly — Xw|®> + Llogdet A — iw Aw.

F(q, A, B) = —/q(W) log g(w)dw + /q(W) logp(y, wiX, A, B)dw =

logp(y|X, A, 8) — Dxr(¢(w)|p(wly, X, A, 3)) — fnax

E-war (cuntaem A, 8 dumkcuposaHHbIMN)
Fg, A, B) = max <= g(w) = p(wly, X, A, ) = N(w]|wo, 251, rae

To=A+BX X, wy=p45;'Xy.
M-war (cuutaem g(w) rkcupoBaHHbIM)

€y logp(y, wIX, A, 5) = [ a(w)logp(y, wiX, A, Sdw - max.

n n )
F(A, ) = Zlog B — gEHy — XW||2 + % Zlogaj — % Zajijz» — Igaéc.
j=1 ’

or _ 1 1 1

—
5 — 3Ewi =0 < a; = !

Gaj - QOtj 2 Ew]Q. .
Hint: 1 = E2 D new __ l_a?ldij
int: 1 = o (E"w; + Dw;) = o = —gi—

oF _ 1 2 _ _
25 = 25 — 3Elly = Xw|" =0 <= 8 = g% 5/8



EM-anroputm ans makcummusaumm oboCHOBaHHOCTU

MoTeHumwan nona TouyeyHoro 3apsaga: ¢ = k:%.

ycTb MMeeTCsi HECKONIbKO 3apsiioB 1, ..., ¢ B TOYKAX Z1, ..., Z.
!
Torpa p(x) =k g ”x ol Mo Habopy ToYek X1, ..., X;; U USMEPEHHBIM
=1
-1
yi = p(x;i) — p(00) +ei, € ~ N (&0, B77)
~——
=0

TpebyeTcs oueHnTb Y(X) 415 X U3 TECTOBOV BbIGOPKU.

y =®w+e, e~N(0, 57I), rge

00

® = || sy # =T m

w ~ p(w|A) = N(w|0, A7h).

T

War 1: p(Ytrain| Ptrain, A, 5) — rﬁaéc NO3BOANT OTOBPaTh NPU3HAKW.
LLlar 2: MporHos ans TecToBoil BIOOPKM:

p(ytest‘q)testy q)traina Ytrain) = /p(}’test‘wa q:>test)p(“"‘I>train7 Ytrain)dw
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Pe3yanaTb| ANnA 3a4a4n BOCCTAHOBJIEHUA MOTEHLMAA

OnTumansheli o O60CHOBaHHOCTL MO UTEpaLNsM
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