J1IorapUTMMYHa perpecua

[ou. a-p NBanno MNeHes

KaT. ,,KoMnoTbpHM HayKn U TexHonormm*



DVHKUWMA Ha XMNOTe3aTa

1
—_ T —_
ho(x) = 9(67%) = —— 5



PYHKLMA Ha LeHaTa
« J(0) = %Z’lfﬁl Cost(hg (x(i),y(i))) , KbleTo
e Cost(hg (x(i),y(i)) = —log(hg(x))3ay =1

» Cost(hg(xW,y®W) = —log(1— hg(x))say =0
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[paduyHo npeacrasaHe Ha J(6)

Mpuny=1

J(theta)

htheta(x)

Mpu y=0

htheta(x)



ObacHeHMne

* Cost(hg(x),y) =0, ako hg(x) =y
e Cost(hg(x),y) » ,akoy = 0unhyg(x) - 1
e Cost(hg(x),y) &> ,akoy =1uhyg(x) - 0

* AKO Npn 0by4yeHMEeTo KOPEKTHUAT pesyntaTte y = 0, TOo LeHaTa we
6bvae 0 npun hg(x)=0 (1.e. npu nporHo3a 0). AKo NporHo3ara e no-
ronsma otT 0, To UueHaTa e ce ysenndasa (Cost(hg(x),y) — o)

* AKO Npu 06y4EeHUETO KOPEKTHUAT pe3synTaTte y = 1, To ueHaTa we
6bvae 0 npu hg(x)=1 (1.e. npn nporHo3a 1). AKo nporHo3aTa e no-
manka oT 1, To ueHarta we ce ysenumyasa (Cost(hg(x),y) — )



ROHTPONEH BbNPOC

B noraputmmnyHata perpecus ¢pyHKUMATA Ha LieHaTa MMa CNegHUAT BUA,:
* Cost(hg(x),y) = —log(hg(x))3ay =1

* Cost(hy(x),y) = —log(1 —hg(x))3ay =0

OTbenexete BCUMKUN BEPHU OTrOBOPU:

a) Ako hy(x) = y, 1o cost(hg(x),y) = 03ay=0mny=1

6) Ako y=0, 1o cost(hg(x),y) = o npn hg(x) - 1

B) Ako y=0, To cost(hg(x),y) = o npu hg(x) - 0

r) Ako hg(x) = 0.5, To cost(hg(x),y) > 03ay=0uy=1



OnpocTeHa PyHKLUMA Ha LeHaTa

e [1BaTa cnyyas Ha ¢p-Ta Ha ueHaTa (3a y=0 n y=1) moraTt aa 6baar
obeanHeHU:

Cost(hg(x),y) = —ylog(he(x)) — (1 — y)log(1 — hg(x))
* NMpun y=1=> Cost(hg(x),y) = —ylog(hg(x))
* Mpn y=0 => Cost(hy(x),y) = (1 — y)log(1 — hg(x))
. CI‘Ie,LI,OBaTEHH?n(I)-Ta Ha LeHaTa MOXe Aa ce npeacTasu:

J(6) =~ %2[3’“)109(’10 (x0) + (1 - y®)log(1 — hg(xV))]
i=1



BekTOpHa dopma Ha PYyHKLMATA Ha LLEHATa

AKO P-Ta Ha LleHaTa 33 BCUUYKM obyunTenHN npnumepu e:
1 . . . .
J©) = =— ¥ [yDlog(hg(x) + (1 - y©)log(1 — hy (xV )
i=1

, TO BbB BEKTOpHa popma P-Ta MOXKe Aa ce 3anuLue TakKa:
h = g(X0)

1
J(0) = —. (—y"log(h) — (1 —y)" log(1 — h))



[ paAMeHTHO CryCKaHe

e O6wW, BUA;
[MoBTapsau:

{
0
}

* Cnep pudepeHumpaneto Ha J(8) ce nonyyasa:
[MoBTapan:

{ m

0, =6, —— ) (hy(x®) — y®)x®

i YT, (hgl(x y )xj
=1

}



ROHTPONEH BbNPOC

Mpunarame rpagneHTHO CNyCKaHe B 1IOrapMTMMYHa perpecus 3a HaMmmMpaHe Ha
CTOMHOCTWUTE Ha napameTpuTe 6. Kak e nposepum gann cme n3bpann nogxoaaila
CTOMHOCT Ha CKOPOCTTa Ha obyyeHne a 1 ganu rpagnMeHTHOTO cnyckaHe paboTu NpaBuUAHO?

a) Yeptaem rpadmkata Ha ¢-ta /() = —Z —1(hg (x(‘)) y()2 kato no abcumcHaTa oc
HaHacAMe 6pos Ha uTepaumuTe. MpoBepaBaMe Aanu cToiMHOCTTa Ha J(6) Hamansga Ha
BCAKa c/ieaBalla utepaumn

6) YepTtaem rpaduKkaTa Ha ¢-Ta J(O) = —%Z’i’il[y(i)log(hg (x(i)) + (1 —



ROHTPONEH BbNPOC

I'IpM FpaAMEHT1H71O CNyCKaHe Ha BCAKa Utepauuna ce n3nbHABAT CheaHUTE onepauunn:

a . . ;
0, = 6, _EZ(he(x(z)) — y(l))x(()L)
iml

a , . .
6, =6, — EZ(hg(x(l)) — y @) ®
i=1

m

a . . ;

O = 0 = = (hy(xD) = y@)x)
i=1

Mckame Aa HanpaBMM BEKTOPHa peanu3auma Ha aaropuTbma BbB BUAa 6 = 0 — af3, kvaeto B e BeKTop. M3bepeTe npaBUAHMA BapuMaHT Ha BEKTOPHaTA
MMMNeMeHTaumA:

1 . . .
a)f =0 — a;Zﬁl[(hg(x(l)) - y(‘)).x(l)]
1 . . .
6)0 =60 —a—[X(he(x®) — yP].x®
1 , , .
B)O =60 — oc%x(‘) [Zﬁl(hg(x(‘)) —y®

r) Bcuyku nsbpoeHu



BekTopHa ¢popma Ha rpaameHTHOTO CyCKaHe

a -
0 =6——X"(g(X0) —y)



KnacnounkaLumsa 3a MHOMKECTBO K1acoBe

¢ O6o6u1,a3a:v\e K!'IaCVI(I)VIKaLI,VIOHHaTa 3d/[44d4a 3a C/1iy4an, B KOUTO MMaMe noseye OT

?Be B'b3M(})>KHOCTVI 3ay, T.e Bmecto y = {0,1} Bb3MOXXHUTE U3X0AN Ca Y =
0,1,..,n

* Moem aa pasgenum 3agadata Ha n + 1 6MHapHU KnacndUKauMOHHM 3a4a4K,
BbB BCAKa OT KOMTO npe/icCKadBame BEPOATHOCTTA Y Aa NPUHAAJIeXKM Ha BCEKM OT N
Knaca, T.e.:

y =1{0,1,...,n}
B (x) = P(y = 0| x; 6)
By () = Py =1|x; 6)

hé")(x) =P(y=n|x; 0)
PesynTaT = max; (hg) (x))



ANTOPUTHBM

* [IbpBOHaYanHa U3bnpame eanH Knac, a BCUMKM OCTaHaAU OTAENAME B
Apyr Knac. PewaBame 6buHapHa KnacudpumKaumMoHHa 3agava.
[MoBTapAMe TOBa 3a BCEKUN Bb3MOKeH Knac. Hakpaa nsbupame
NPOrHo3aTa C Haln-BMCOKAa BEPOSATHOCT.



[Tormep 3a KnacuduKauma ¢ 3 Bb3MOKHM
KNaca

One-vs-all {(one-vs-rest):

A & " /

AA Hxx
X
Og0

X
Class 1: [\ < \

Class 2: L] «
Class 3: X =

:L']I[.r]l = Ply =i|x; 0) (i=1,2,3) \




O6o0bLweHne

e ObyyaBame xmnoTe3a c N10rapUTMMYHa perpecus (noraputmmyenH
Knacudukatop) hg(x) 3a BCEKM Bb3MOXKEH KNac i —onpegename
BEPOATHOCTTA 33 y=i

* 33 fa onpeaennum KbM KoM K1ac NPUHAA/IEXKN HENM3BECTHA
NpomMeHAnBa x, n3bupame Knaca ¢ MakcumasnHa hg(x)



