3amaHne 2 1Mo Kypcy «baitecoBckmit BBIOOD Mozeaeit»
Ob6imag nadopmausa
e Bpewms cuaunm 3aganusi: 18e okTsiopst, 16:00 mo Mockse;

e MakcumaJsibHasi O0a3oBas oleHka 3a 3ajanue 50 6a/I0B, TaK YTO MPHU YKEJAHUU MOYKHO BbI-
MOJTHATH HE BCE;

e Ouenka aBropa Hamydnieii paboTsl yapansaercs (¢ yaerom 6asmos ceepx 50), HO He Gotee,
geM 710 125 6asLioB;

e Bompocwr u camo 3ajanue npuHUMaiOTCd mo noure: aduenkol@gmail.com;

e Tema muchbMa: BOIPOC IO 3aJAHUIO #2 WIN PeIleHne 3aaHusd 7£2;

e Ono3manne Ha HeIETIO0 CHIZKAET OIEHKY B 2 pasa, omo3manne na ac ua 0.5 = 0.41%;
e PaboThl OMO3JaBIUX HE YYACTBYIOT B KOHKYPCE Ha, JIYUIIyI0 padoTy;

e 3ajanue He NPUHUMAETCS MOCJE ero pa3dopa u / Win Hocae OObIBICHUS 00 STOM.

Bamaga 1 (10 6asmmos). Ilycrs ecrp HOP (i.i.d.) BeiGOpKA 271, ..., Z,, n > 100 u3 HOp-
MAJILHOTO pACIIpeJeIeHHd CO CPeJIHUM M U Hem3BeCTHOH amcmepcmeii o. Ha ypoBHe 3HAYNMOCTH
a mposepuTh runoresy Hy o ToM, uro m = (0. BolmmcaTh KpUTHUECKYI0 00JACTh U COCYUTATDH
MOIIHOCTH KpUTepusd W B 3aBUCUMOCTU OT UCTUHHBIX T 1 O.

Bamaua 2 (20 6asmoB). [lycrs umeercst obyvaromias u tecroBast BeIOOpku (Xi, y1), Xg €
Rmxn oy e [0, 1™, (Xg, y2), Xo € R™X" yy € [0, 1]™2, noayvennbie w3 obIei Moaeaun
reHepaluy JaHHBIX ¢ COBMECTHBIM IIPABIOIOI00HEM

p(y, w, X[a) = HN(Xi|0a OQIn)N(Wma a_lIm) Hp(yj|xj’ w),
. .

J
e p(y;|X;j, W) JaeTcst MOIE/IbIo JIOTHCTHYECKOH PErPeccn, TO eCTh

1

Ply;=1) = .
(v ) 1 + exp(—wTx;)

a) ITycth Bam u3BecTeH HACTOAIINIT BEKTOP W, MOy YeHHBIH 13 AlPHOPHOTO pactpeienenus p(w]a)
N(w|0, a™'1,,). Boruuciure oxujaemoe MakcnMajibioe kadectso B repmunax AUC na recToBoii
BBIGOPKE TIPU My — 00 cAMILTMpoBanueM (4 6asta), anaanrndeckn (6 6asios).
6) Ilycrs Bamu ciayvaiino BeIOpaHe HEKOTODBI BEKTOD Wy, HE3aBHCHMO OT HACTOSIIET0 W. Bbi-
YHCIUTH B 9TOM CJIydae sl Pa3HbIX Mg oxupaemoe KadectBo B repmuHax AUC E(AUC) mna
Pa3HbIX My cOMIUTHpoBanueM (4 Gasna), anamurndeckn (6 6a1IoB).

Bamaua 3 (10 6asa0B). B ob6o3Havenmnsx 3amaan 2
a) Jokazark, uro Accuracy (ACC) (1o/151 MpaBHIBHO MPEJICKA3AHHBIX KJIACCOB 0ObeKTOB) YaCTHBI
cayqaii ASY (P) (cMm. onpesenenne n3 nmpakTudeckoro 3ajganus 1) (2 6ama);
6) Ilycrs k1ace 06BEKTOB ¥y; He 3aBHCHT OT X;, TO €CTh BHIOOPKA IIyMOBasl.

e Tlocrponts HamIydmmii Mporuo3 yo Ha TectoBoil BeIOOPKe B Tepmmunax ACC, ecim P(y; =
1) = p. (2 6amna).

e IlocTponTh HAMIyYIHil MPOTHO3 Yo Ha TecToBOH BhIOOpKe B TepmuHax ASY(P) B obmewm
ciaydae, e P(y; = 1) = p? (4 banna)



e Kak ouennrs p 1o obyuaroieil BBIGOPKe U 9TO JeJIaTh, €CJIN OLEHKA He OTIHIAeTCs 3HATHMO
or 0.57 (2 6asra)

Bagaua 4 (25 6anmnos). [Tycrs nveercs BhIGOpKa XU, .. ., X?nl 00bekToB Kjaacca () pa3me-
pa mg u BEIGOpPKA X1, ..., X}m 00beKTOB Kjtacca 1 pasmepa mq. [lycTh u3BeCTHO, 9TO MPU3HAKH

HE3aBUCHMBI B COBOKYITHOCTH B 06EHX BHIOOPKAX, & TAKKE, UTO MPU3HAKH UMEIOT HOPMAJILHOE pac-
TpeiesIeHne ¢ JUCIePCHAMIL 07, OIUHAKOBO{ TS OJHOTO I TOTO JKe MPH3HAKA B PA3HBIX KTACCaX,
1, BO3MOZKHO, Pa3HOil MezK 1y Ipu3Hakamu. [IycTh TpeOyeTcs IpOBepuTh THIOTE3Y O TOM, YTO MAT.
OKUJIAHWE 3HAYEHUST PU3HAKA C HOMEPOM j COBIAJ@er Jijist 000UX KJIACCOB.
a) Mycrs 07 = 0 u3pectro. [TpoBepuTH TUIOTE3y O PABEHCTBE MAT. OXKMJIAHWH He yPOBHE 3HAUN-
moctr o = 0.05 (3 Gawra).
6) Ta »Ke 3a7ada, 9TO I B IYHKTE A, HO 0 = 0 HEH3BECTHO (5 GAIOB).
B) IIycts n = 100, 0]2. = 7. Jnga KaxKmaoi mapsl my, My CreHEPUPOBATH BBIOOPKY ¢ TAKUMHU Ia-
pamerpamu, CIeJIaB MaT. OXKUJIAHUS BCEX MPHU3HAKOB KPOME j* OJMHAKOBBIMU, a JIJIsi MPU3HAKA
j* caenath paswuiy Mar. oxumanuii paproit 1. Cuutas 07 HEM3BECTHBIMI, DeaTH30BaTh METOL,
NpPeJIOKEeHHbIH B 1. 6) W MCIOJIB30BATh €ro Jisi MPOBEPKH THIIOTE3 O PABEHCTBE MAT. OXKH/Ia-
Huit g kaxaoro u3 n = 100 npusnakos (4 6asna). [IpuMeHUTH MOMPABKY HA MHOYKECTBEHHOE
tectupoBanue Bemzkamuan-Xox6epra (2 6aaia) U U3yIUTh 3aBUCHMOCTD KOJHYECTBA JIOYKHBIX
MOJIOZKUTETLHBIX M HACTOAIINX TOJIOKUTEIbHBIX OTKJIOHUI MHIIOTE3bI O PABEHCTBE MAT. OYKHIAHUS
ot my, ms (6 GasoB).
r) TIpeayiozkure METO perieHnst TOi 3a1a91, eC/au TPU3HAKN He HMET HOPMAJILHOTO pacipee-
nerns (5 6asIoB).

Bamaua 5 (15 6asnoB). IlycTh uMeeTcss MATPUIa TPU3HAKOB X pasMepa m X M.
a) Uro Takoe Meros mIaBHBIX KommoueHT? Kakyro 3agady o pemaer? (3 Gasmra)
6) Ommcarh (JI0Ka3aTeIbHO) pe3yaIbTaT NpUMeHeHHsl (Kakne OyIyT TIaBHbIe KOMIOHEHTH W COOT-
BETCTBYIOIE UM COOCTBEHHBIE YHC/IA) METOIA TJIABHBIX KOMIIOHEHT K MaTpuie X, ecid m > n,
00bekThl HesaBucuMbl, a X; € N (0, 02L,) (4 6amra).
B) [Tycts X cocrouT u3 n — 1 3alryMJIeHHON KOTIME HEKOTOPOTO MPHU3HAKA X, & TAKYKe U3 ITKAJIH-
POBAHHOTO TMPHU3HAKA X5, TO €CTh X = [X; + €1, -+, X1+ En1, KXo TJI€ X15 Xas E1s -« -5 En_1 ~
N(0, 1,,) n He3aBHCHMBI B COBOKYTMHOCTH, & K > 0 — K03bDMUIMEHT TTKATNPOBAHS.
Borancints B 3aBucuMocTi 0T KoM UIMEHTa TMKAJIAPOBAHUS K OKUIAEMYIO TIePBYIO TVIABHYIO
KOMIIOHEHTY MATPHILI X, a TakzkKe OKHIAEMYIO JOJI0 JUCIEPCHH, €i0 O0bICHICMYIO, aHAJIATH-
wqecku (5 GammoB) u commaupoannem (1 Gasmn). Kakoii mpaxTuuecknii BEIBOJ MOXKHO CIeJIaTh U3

MOJIyYeHHOTo pesyiabrara’ (2 Gasia)



