Perynapmsauma

[ou. a-p NBanno MNeHes

KaT. ,,KoMnoTbpHM HayKn U TexHonormm*



Overfitting

* [lpeackasBamey ot x € R

y=90+81x y=60+81x+92x2

Underfitting

Overfitting



Underfitting - overfitting

e Underfitting (high bias) — popmaTa Ha PyHKLUMATA Ha XMNOTE3aTa He
ONKMUCBA TOYHO TPEHAA Ha 0byynTenHnTe AaHHU — PYHKUMATA € TBbPAE
NPOCTa NN Ce CbCTOU OT MAJIKO MPOMEHTNBU

* Overfitting (high variance) — xmnoTte3ata onnuceBa TO4YHO OOyYUTENHUTE
NAaHHW, HO He NpeacKa3Ba BAPHO HOBM AaHHWU, T.e. He e 0600LWaBalla
32 HOBU AaHHU — PYHKUMATA € TBbPAE C/I0XKHA

* Te3an npobemm ca xapakTePHU 33 IMHENHA N NOTAPUTMMUYHA
perpecus



MeToam 3a cnpassaHe ¢ overfitting

1. HamanaBaHe Ha 6poA Ha NPOMEHUBUTE
* I3bupame KOM NPOMEH/IMBU Aa OCTAaHAT B XMnoTe3aTa
* I3non3Bame anroputbm 3a n3bop Ha mogen (model selection algorithm)

2. Perynapwusauus (regularization)

* 3ana3Bame BCUYKU npomMmeH/IMBUN, HO HaMaJiABamMe CTelNneHTa Ha NapaMeTpuTe

0;

* Perynﬂpm3aL|,vaa Cceé U3MnoJsi3sa, KOratTo B Xxmnotesata nMmame nNpomeHInBNn C
MNO-MaJ/ika BaXXHOCT



Perynapusauma Ha napameTpu

* [1pun overfitting Ha xMnoTe3aTta MoXem Aa HaMaJIMM CTeNeHTa Ha HAKOM
Tepmm (6;x), KaTo yBENNUYMM TAXHATA LieHa

* Oy + 01x + 0,x%+05x3 + 0,x* - HamanaBame BaAnAHMETO Ha O3x3 n O ,x*
6e3 pa rm npemaxsame ot pyHKUUATA U 6e3 aa npomeHame dpopmaTta Ha
KpuBaTa

* OYHKUMATA HAa LLeHaTa MOXe A3 npuaobue Hanpumep cneaHus BuA;:
1 . .
ming %Z(hg (x®) — y®)2+1000. 62 + 1000.62

* 33 Aa NnpubAMKNM u,eHaTa KbM HYNa, Tpﬂ6Ba Aa Hamanum 6, 0, ->93 ~
0,0, ~ 0 — B pe3y/TarT Le HaMaauM CTOMHOCTUTE Ha TepmuTe B3x>, 0,x* B
XunoTe3aTa



ObobuleHme Ha peryasapmsaumaTa

* MoxeMm 3 NPUNOKUM perynsapmlauma Ha BCUYKU NapaMeTPU B
LueHaTa, T.e.:

m n
1 . .
ming %z(hg (x@®) — y(‘))2+)tz H]-Z
i=1 j=1

* A — napameTbp Ha perynapmulaumaTta — onpeaens KoaKo Aa ce
YBE/INYN CTOMHOCTTA Ha NapameTpuTte O

* C M13non3BaHe Ha perynapmlaumaTa MoXem aa ,n3rnagmm Kpmaara
Ha XxMnoTe3arTa, 3a Aa Hamanum overfitting

* AKO A MMa MHOrO rosiiMma CTOMHOCT, MOXe Aa ce nony4dum underfitting



PerynapusnpaHa AMHenHa perpecusa —
rPaMEHTHO CMyCKaHe

MosTapAl A0 AOCTUraHe Ha MUHMMYM Ha &-Ta Ha LeHaTa J(6)

{ m
Oy == 0y — aaZ(hg (x©) = yO)x,
i=1

1 : (i | .
0; =0, — a[(a ?ll(hg(x(‘)) — y(l))xj(l)) + gHj] 3aj=12,..,n

}
. TepM'bTiH- npeAcTaBaABa perynspulaumnara

* C U3BECTHU npeo6pa3yBaHMﬂ NpPaBMNOTO 3a 6; MoKe Aa ce NpeACTaBU TaKa:

0] = 0] <1 — ) —x— Z(he (x(l)) y(l))x(l)



HopMmanHO ypaBHeHWe C peryaapnsauma

0=X'X+AL)"XxTy
, KbZleTo
0
L = 1

i 1.
* L uma pasmepHocT (n+1)x(n+1) — naeHTMYHaTa MmaTpuLa, YMHOXKEHa C
e lJMHCTBEHO peanHo yncno A

* AKOo m<n, To matpuuata X' X e HemHBepTUPYEMa

* Korato no6asum tepm A. L, To X' X + A. L cTaBa MHBepTMpyema



PYHKLMA Ha LeHaTa C peryaapursauns

1w | | |
J(6) = —EZ[y(l)log(he (xD) + (1 — yD)log(1 — he(xD)]
=1

e PerynsapusmpaHa ¢pyHKLUMA Ha LUEHATa

j©o
= ——z Y log (ho(x®) + (1~ y®) log (1 — he(x) )| z 07

* BropoTo cbbupaemo —Z 67 n3KknouBa OT cymaTa napameTbpa HO

j=17]



[PagMEHTHO CMyCKaHe Npu peryaapusnpaHa
NOTapUTMMUYHA perpecus

MoBTapaAl A0 gocTUraHe Ha MMHUMYM Ha ¢-Ta Ha ueHaTa J(0)

{ m
Oy =0y — aaZ(hg (x(‘)) — y(‘))xo
i=1

1 - - - A .
0, =0, — a[(; ﬁl(hg (x(‘)) — y(l))xj(l)) + Zef] 3aj =1,2,...,n
}

, KbZleTo




