[ITkos1a aHa/M3a JIaHHBIX
Maruntnoe obydenue, gacth 1
Homarnee 3aganne Ne3

Kommvan JImupnii

Bapaua 1 (1.5 6anma). Merpuku KadecrTsa.
Maroxkumanmue ommbKH JI0 KOCTHHBIX IPeobpasoBaHmil:

E= Z(pi(l —yi) + (1 —pi)yi)

1 nocue:

E' = (pidly; < 0.5] + (1 —pi)I[y; > 0.5])

[TockombKy s1 HUYEro He 3Hai0, O TOM, KaK (pOpMUPOBAJINCH BHIOOPKA U TIPE I-
CKa3aHWs, s1 MOTY CIEeJIaTh TOJIBKO caMble ODIKe BBIBOJBI. Hampumep, MOXKHO
CKa3aTh, YTO IIPU CABUTAHUU [IPOTHO3 B OIWH U3 KOHIIOB, KOCTsI MOBBIIIAET yBe-
PEHHOCTB B cBOUX oTBeTax. COOTBETCTBEHHO, 9TO YJIYUIIUT KAYECTBO, €CJIU TIPEI-
CKa3aHWs ObLIN N3HAYAJIHHO XOPOIIEro KA4eCTBa, U YXYAIIAT B IPOTUBHOM CJLy-
qae. [IpogemorcTpupyio 3To Ha mpumepax. Ilycts Kocts mpeckasbiBaeT Bepo-
ATHOCTD BBIIA IEHUSI OPJIa IIPHU HOJKUIBIBAHII CMEIIEHHOW MOHETKU C UCTUHHOM
BeposTHOCTBIO 0.55. IlycTh JaHHBIX 0 OPOCAHUSIX MHOIO, M MaKCHUMAJIbHO IIPaB-
JomomobHas oleHka okasajach pasHa 0.53. Torma mo nmpeobpa3oBamust OMMOKa
pasaa 0.55 * (1 — 0.53) + 0.45 % 0.53 = 0.497, wocse - 0.55 % 0 + 0.45 x 1 = 0.45,
Ka4YeCTBO YJIyUINUIOCh. Ecian ke maHapix mMasto, u MMi pasHa (.45, momydaem
0.55 % (1 — 0.45) 4+ 0.45 % 0.45 = 0.505 u 0.55 % 1 + 0.45 * 0 = 0.55, KagecTBO
YXVAIIIIOCH.

Bagauya 2 (1.5 6amra). Merpudyeckue meroapi, kNN, npoxkiisrue
pPa3MepHOCTH..
BepostHOCTD, 9TO paccrosinme 10 OymKaiiero cocema 6obIe 7, paBHa

1—(1—rP)N

Jljtst Metmarbl 570 3Hadenue pasuo 1/2, nomyqaem r = (1 — (1/2)V/N)1/P

IIpu N = 500,D = 10 menuana upumepno pasua 1/2. Ilpu masbHeiimem
YBEJIMYEeHNN Pa3MEPHOCTH [IPOCTPAHCTBA, TOJIydaeM CJILYIONLYI0 KapTUHY:

[IpoK/IATHE PA3MEPHOCTH 3aK/II0UAeTCs B SKCIOHEHIHAILHOM 3aBUCHMOCTH
paszMepa BBIGODKH OT Pa3MEPHOCTH JIAHHBLIX JIJIs COBEPIIEHUS CTATHCTHYECKH
3HAYUMBIX BbIBOJIOB. [IpuBesiennas (opMmysia JUis MeJHaHbl MOKA3bIBAET, UTO
IpU YBEJIMYEHUH PA3MEPHOCTH PACCTOSHUE JI0 GJIMZKAMIIEro cocejia acuMIITO-
THYECKH NPHOJIMKAETCS K MaKCUMAJIbHOMY, 3HAYMT BCe OOBEKTHI CTAHOBATCS
PaBHOY/aJIEHbI OT HEHTPa U PA3JIMNYINA MEXKJ/1y HUMU TEePAIOTCHA.
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Puc. 1: Curse of dimensionality

Ijtst Toro, 9T00BI TOOOPOTH MPOKJISTHE, IPUIETCsI COOMPATh BHLIOOPKH CJie-
JIYIOIIMX Pa3MEPOB B 3aBUCUMOCTH OT PA3MEPHOCTH:

In(1/2)

N=na- a2

Sagaya 3 (1 6asna). Pemaromue nepesbsi, nagekc JIxunm.

1. Maroxujianue 4acToThl ommboK Kiaccudukaropa a(x) Ha R,, paBHO

E =" Pldass(z) = K|Pla(x) £ K = 3 (L = poui) = Gom
k k

2. Bwibopounas mucnepcust Kiacca k paBHa
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CyMmmMa Jucriepeuii mo BceM KJaccaM paBHA
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Sanaua 4 (1.5 6anma). LDA
B mozeniu LDA, ¢ npesmosioxkeHueM OJMHAKOBON MAaTPUIIbI KOBAPUALUH JIJIsT
KJIACCOB ¥ HOPMAJIBHOI'O PACIIPE/IEIEHUS] KJIACCOB, TIOJIYIAeM:
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e ap u a 3aBUCAT OT YACTOTHI KJIACCOB, MATOXKUIAHUST 1 KOBAPUAIIUU PAC-
upezieniennii p(x|y) - Tax ke, Kak JJIs Jorucrudeckoi perpeccun. Ho Bee ke B
00IIeM CJIyvae 9TU JBE MOJIEIH JIAI0T PA3HBIE OTBETHI, XOTS OBl IOTOMY UTO JIOTH-
CTUYECKasi PErPecChsi He IPEN0JaraeT HOPMAJIHHOTO PACIIPeIesIeHnsT KJIACCOB,
U B cJydae, KOIjia BBIOPOC B JIAHHBIX MPUBOJUT K OJUHAKOBOI OIIEHKE CpeJi-
HUX 110 KjaaccaMm, LDA jomaercsi, HO perpeccusi JaeT aJeKBaTHbI oTBer. Eciu
JKe mpeanosioxkenus Mogenan LDA (MHOroMepHasi HOpMaJIbHOCTh, TOMOCKeIa-
CTUYHOCTD) OKA3BbIBAIOTCs PA3YMHBIMU JJIS JIAHHON 33J1a4M, TO OHa CTAHOBUTCS
[IPE/ITOYTUTE/IbHEE PErPECCUM.

Bapaua 7 (1.5 6ann) SVD. [lnsa asyx 3amanubix Marpui, A u B ofHOrO
pa3Mepa HaiiuTe OPTOrOHAJIBHYIO MaTpuIty (), 1y KoTopoii Hopma @pobennyca
pasHoctH ||QA — B||p MuHNMaJIBHA.

Hamomamm, aro Hopma @pobennyca onpeensercs, Kak

XF = ZQ??J
\/ 4,J

DTy 3aJla4y MOXKHO pellarh II0-PasHOMYy, HO Haubojiee 3(pHEeKTUBHOE pelie-
HUE UCIOJIb3YeT CUHIYJISPHOE PA3jIoKeHue (a KaKoil MMEHHO MATPHILI — BaM
[PEJCTOUT BBHIACHUTD CAMUM ) )

argming||QA — B||r = argming \/tr(QA —B)T(QA—B) =

= argmingtr(QA — B)T (QA — B) = argmingtr(ATQ"T — BT)(QA - B) =



= argmingtr(ATA — BTQA - ATQ"B + B'B) =

= argmazotr(BTQA + ATQT B) = argmazotr(QABT
Q Q

3amerum, 4o ecsim MaTpuiia U opToroHajgbHa, TO CyMMbI CTOJIONOB U MeHb-
1me wiin paBHbl 1, a D - quaroHajJbHas MATPUIA U3 MOJIOKUATETHLHBIX 9JIEMEHTOB,

o trDU = 3, d; 3-; uij < 3. d;. Torma ecim ABT = UDV, o tr(QABT) <
trD, 1 MaxcuMyM gocturaerca npu @ = VIUT.



