[IIkosa ana/msa JaHHBIX
Mammunnaoe obydenue, gacThb 1
Teoperuueckoe jjomalrHee 3ajganue Ne2

Pemure nipenjioxkennsie 3aa4uu. Pemenust Heobxoaumo odopmuts B Buie PDF nokymenta. Kaxxkgast
3aj1a49a, TOJIXKHA OBITH TOIPOOHO 000CHOBaHA, 3ada4un 6€3 000CHOBAHNS HE 3aCUNTBHIBAIOTCS. PeleHuns mu-
Iy TCsA B CBOOOMHOI hopMe, OTHAKO TaK, ITOOBI IIPOBEPSIOIIe CMOIIN pazobparbes. Eciu nposepsiromue
He CMOTYT Pa3odpaThCs B PEIIeHNN KaKOW-HUOY/Ib 33/1a9H, TO OHA aBTOMATUIECKN HE 3aCIUTHIBACTCSI.

Bapada 1 (0.5 6amra) KpoceBanupamus, LOO, k-fold.
OO0bsicHUTE, CTOUT JIU MCIIOJIB30BaTh OreHKy leave-one-out-CV uan k-fold-CV ¢ nebosbmum k B ciry-
qae, KOTaa:

e 0o0Oy4alorasi BEIDOPKA COIEPKUT OUE€Hb MAaJjioe KOJIUIECTBO OOBEKTOB;
e 0o0OydJaroriasi BEIOOPKA COIEPKUT OU€Hb DOJIBINTOE KOJUIECTBO OOBEKTOB.

B ciaygae ¢ masnbim kommdectBoM 00bekTOB Oosibie mogxoauT LOO-CV, mocKoabKy B 9TOM Ciiydae
yBeuvIeHne pasmepa obydarorieil BEIOOpKHT Ha 1 00bEKT CHILHO BJIMSET Ha KAUEeCTBO MOJEIH. 10 ecThb
[IPU yBEJIMYEHUH TeCTOBOM BHIOOPKU Ha 1 KaveCcTBO MOJENN MMaJaeT CUJIbHee, 9eM BO3PACTAeT KadecTBO
OIIEHKH TOM MOJIEJIU. - YMEHBIIAeTCs pa3dpoc MeXKJy KavyeCTBOM Ha TecTe W TpeiiHe, HO U KaveCTBO B
cpeaHeM majaet. Eine ciegyer OTMeTuTh, 9TO MOCKOJIbKY OObeKTOB MaJjo, TO U 00y9YUTh MOJIEJb CTOJIHKO
pa3, CKOJIbKO 0ObEKTOB B BBIOOPKE MOXKHO 33 aJ[€KBATHOE KOJUIECTBO BPEMEHMU.

B caygae ¢ Gombimum KOJIMIeCTBOM 0OBEKTOB 00y9aTh MOJMENH CTOJIBKO Pa3, CKOJIBKO OOBEKTOB B
BBIOOPKE 3aitmer cuuikoM MHOTO Bpemenn, modtomy LOO-CV we monxomut. Eciu ona odens Gosbimas,
to smaxe KFold-CV 6ymer paboraTh CIMIIKOM JIOJITO U JIy4Ille IPocTo 1oJib3oBaTbest HoldOut. Eciin wer,
KFold-CV ckopee Bcero ycneer coiiTuch Ha 4/5 06bEKTOB U cpejiHee KA4eCTBO He OyIeT CHIILHO OTJIMIATHCS
OT KadecTBa IpHu O0yYeHNN Ha BCeX OOBbEKTaxX, HO IIPU ITOM OyIeT XOpolliast OIeHKA Ha TeCTOBOM (DOJIIE,
BeJIb B HEM TOXKE MHOT'O O0BEKTOB.

Sagada 2 (1.5 6anuia). Jloructudeckasi perpeccusi, pelieHue ONTUMU3AIMOHHON 3a4a4m.

1. (0.5 6amna) JokaxkuTe, UTO B CJIyuae JUHEHHO Pa3jeuMoil BHIOOPDKH He CYIIECTBYET BEKTOPA Ia-

pamerpoB (BeCoB), KOTOPBI Obl MAKCUMU3UPOBAJI IIPABIOIOI00UE BEPOATHOCTHON MOJIE/IH JIOTUCTH-
9eCKOI Perpeccuu B 3ajade JBYXKJIACCOBOM KJIACCAMDUKAIIH.
ITycrs xiaccer umeror merku {—1,1}. Ecsn BeiGopka JinHeiiHO pasmesnma, 70 03HAYAET, 4TO Cy-
mecTByer Takoe w’, aro Vi : y;(w’, x;) < 0. [Ipeamnonoxum, 9To CyImecTByeT w, MAaKCUMAZUPYIOIIEe
IPaBJIOIO00ME BEPOATHOCTHOM MOJIE/TN JIOTUCTUIECKON Perpeccuul, TO €CTh JJIst W JJOCTUTAETCST MaK-
CUMYM

N
[/(’l,l),)(7 y) = Zlog (1 + e*?ﬁ(w,mi))

i=1

Ho torma eciu B3aTh w + w', IpaBIonogobue yBeJInIuTCs - MPOTUBOPEIHE.



2. (0.3 6asna) Ipemyokure, KaK MOKHO MOAUGDUIUPOBATD MOJIE/b, UTOOBI ONTUMYM JIOCTUTAIICS.
Ecyin B BepoSITHOCTHOI MOJIEIN TIPEIIIOIOKUATEL HE TOJBKO CYIECTBOBAHIE UCTUHHON 3aBUCAMOCTHU
MEK/Ty TPU3HAKAMU W BEPOSTHOCTHIO MOJIOKUTEIBHOTO KJIACCA, HO W AllPHOPHOE pacIpeie/ieHne
Ha [apaMeTpax MOJIEIHN, 00 bICHSIONIEeCs HETOYHOCTHIO U3MEPEHUit, TPEICTABICHUN WU HAJTNINEM
IyMa, TO MOJIETb MOAUMUIIUPYETCST TAKUM 00pa30M:

p(X,Y,w;0) = p(X,Y | w) p(w;0)

[TpUHIMIT MAKCUMYMa, COBMECTHOTO HPABJIONOI00US JAHHBIX M MOJIEJIH:
n
Ly (w,X,Y)=lnp(X,Y,w;0) = Zlnp(xi,yi | w) 4+ Inp(w; o) — max
i=1
Ec/ii npeinonoKuTh, 4To w nMeer HopMasibHOe pacnpeeenue w ~ N (0,02), rae o - runepnapa-

METP, TO IOJIydJaeM:

tnp(w; o) = In | ——— exp (=LY ) = — L o2 + const(w)
np(w;o) =1In Gro) 2 exp 5 =g llw const(w

Torma L, - HempepbiBHAsT 10 w (DYHKINS, CTPEMAIIAICT K MUHYC OECKOHEYHOCTH MpUA W — 0O,
3HAYUT OHA JIOCTUTAET MAaKCUMYyMa.

3. (0.7 6amma) Yro MOXKHO CKa3aTh O €JIMHCTBEHHOCTH perieHus L2-peryisgpusoBannoii sagaau? [To-
Tqemy?
B caygae L2- perynsapusaiimm JOrucTUIeCKOM perpeccuu pereHne Beerga e IMHCTBeHHo. [locmoTpuMm
Ha MaTPUILy BTOPBIX IIPOU3BO/IHDBIX:

1
VL=--E-X"DX
g

rae D - MaTpuria ¢ moJa0KATETLHBIMIA IUCIaMI Ha JTHaroHa . Torga:

u'VIu=—|ul> = |DY2Xu|? <0
3HAYUT MAKCHMYyM €IHHCTBEHHBIH.
Banaua 3 (0,5 6a/ta). L2-perynsipusarnus.

Hoxazkure, 910 L2-peryaapr3oBanayio JHHEHHYIO PErPECCHIO MOYXKHO II€PEIIiCcaTh B BUIE 3a0ax1 Hal-
MEHDBINNX KBAJAPATOB I MOAMMUINPOBAHHBIX JTAHHBIX.

Banaua 4 (1.5 6amua). Ll-perynsipuzanus.
PaccmorpmyM 3amady L'-perynsapusoBaHnoil THHEHHOH perpeccui, B KOTOPOH PAHT MATPHITH X MEHb-
1€ YUCJIa MPU3HAKOB D.

1. (0.5 6asuia) Jokazkure, 9T0 ecyiu y 3aja49u 6oJiee OHOIO PEIleHuUsl, TO PelleHui GeCKOHETHO MHOTO.
2. (0.5 basna) JTokaxkuTe, 9TO B 9TOM CJIydae JUist BCeX pelleHnii @ 3HadeHre X W OJJHO U TO Ke.
3. (0.5 6amna) Jokaxute, uro L'-HOpMBI Beex pemmenmit i OJMHAKOBDL.

Bamaua 5 (1 6amwn). O6o6EHHAs JIMHEAHAST MOIEJIb.
HamomunmM, 9T0 raMMa-pacupenecHne 3a5aéTea PyHKIueH II0THOCTH:

1 4
p(yla,b)zwy te™v

rie I'(a) — ramma-dyHKIws



1. (0.3 6amra) Tokaxkure, 9TO ceMefCTBO raMMa-PacIpeIeJIeHH OTHOCUTCS K KCIIOHEHIMATIBHOMY
KJIaccy.

2. (0.7 6amna) Kak Gymer BbINIgIeTb COOTBETCTBYIONAA TaMMa-PACIIPEIE/ICHUIO 0000IEH A JTMHEH-
Hast Mozesah! Haiimnre kaHoHMYIecKyo QYHKIIUIO CBA3U U (DYHKITMOHAJ, KOTOPBIH HAJI0 ONTHMU3U-
poBaTh, ITOOBI HANTH Beca OOOOITEHHON JTUHEHHON MOIEH.

Bamaua 6 (4 6amna) OGparHOe pacupoCTpaHEHUE OLINOKU.

B aT0it 3a1a1e BaM Hy2KHO OyIeT ¢1e/1aTh ITPOCTYIO BEIllb: HAITKMCATEH (POPMYJIBI 0OPATHOTO PACIpoCTpa-
HEHUs OIMUOKY JIJIsI HECKOJIBKUX CJIOEB. A ITOOBI BBI JIyUIlle MOHUMAJIN, TPABIJILHO JIX Y BAC MOJIY IHIIOCH,
BaM IPEJCTOUT 3aKOIUTh CBOE pemienue u ¢aarh B Amgexc.Konrecr (pemienue 3a1a4u He PUMEM, €C-
Jii cooTBeTcTBYIONMit cioii He 3aiinér B Konrecre). Murepdeiic c0éB TOYHO Takoiil ke, Kak ObLI HA
ceMuHape, U Bbl MOXKETe HCIIOJIb30BaTh BCE CBOM HAPAbOTKU € ceMuHapa. BaMm mpeicTouT 0/101eTh:

1. (0.5 6amna) LeakyReLU;

2. (0.5 6asuta) SoftPlus;

3. (1 6asn) LogSoftMax;

4. (1 6ann) mecrabuibnyio Bepcuio Negative log likelihood;

5. (1 6asn) Gosee crabusbhyio Bepcuto Negative log likelihood.
Ha crpanunne 3aganus B JIMC Bac KuayT:

e Ccpuika Ha OPMY PETHUCTPAIMN B COPEBHOBAHUE;

e Ccpuika HA COPEBHOBAHUE;

Hoy1byk homework_partl_modules.ipynb, KOTOPBI HaJI0 OY/IET 3A0JHUTD, IPEOOPA30OBATDH B .py-
dailn u cIaTh B CUCTEMY;

HoyTrbyx homework_partl_test_modules.ipynb, KOTOpBIii IIOMOXKET BaM IPOBEPUTH JIOKAJIBHO,
BCE JIN y Bac OK.

Wucrpyxkims o ToM, Kak Tpy3utTh pemntenus B Konrecr, ects B copeHoBanun. He 3abbiBaiiTe UMIOPTUTH
numpy B craBaeMoM .py-daiiie, 6e3 aToro Bac kaér npoBas. Hukakme crenududeckue HepoceTeBbe
6uOIMOTEKH HCIIOJIb30BATh HEJIb3s (J1a ¥ He MOJIYIUTCs BCE PABHO).

Ob6paraeM BHUMaHUE, 9TO JIJIsI yCIenTHoil ¢iaaan B KonTecT y Bac JOJIKHBI TaKKe paboTaTh KOHTEHHED
Sequential u auHEHAHBIN CI0A.

Bazaua 7 (0.5 6anna) Heilipounsie ceru.

Jlama BBIGOpKA U3 ABYX KOHIIEHTPUIECKUX OKPYZKHOCTEH:

Homyerum, 910 jij1st KiIaccuuKamum Hy>KHO 00yIUTh HEHPOHHYIO CeTh — IIPUIEM JIOCTYITHBI TOJIBKO
caenytonue caou: gunedinbit L(n,m) (Wz +b, © € R", b € R™) u aktusaius A (curmona nim tanh),
KOTOPBIE PA3PEIIEHO TOCIEI0BATE]BHO CTABUTH JIPYT TOCJE JPyTra.

Bompoc: Kakme M3 IPHUBEIEHHBLIX HIXKE apXUTEKTYP OYIyT CIIOCOOHBLI pa3meuTh BLIGOpKy co 100%
accuracy? ITouemy?

1. L(2,2) - A — L(2,1)
2. L(2,2) > A— L(2,2) - A— L(2,1)
3. L(2,3) = L(3,1)



4. L(2,3) - A — L(3,1)
5. L(2,3) — L(3,3) — L(3,1)
Sagada 8 (0.5 6anua) HeliponHbie cetu, KanuGpoBKa.

I'nmy6okue HefIPOHHBIE CETH YACTO SABJISIIOTCS IIJIOXO CKAJTHOPOBAHHBIMU MOJIEJIAMU. ITO ¢ HUMH HE TaK?!
[Touemy?



