IHomamnrHee 3amanme N25: «MHaenubl NMMa, SadeT v JIMHeMHbIN KJIacCu-
dukarTop»

HOennaita 1 (20 6amnoB): 19 mapra, 23:59
Hennaiin 2 (10 6amioB): 26 mapra, 23:59

HomarliHee 3afaHue HY>KHO HamucaTb Ha Python u cgaTth B Buze ogHoro daiiia. [IpaBuiio
MMmeHoBaHus Qaitna: name_surname_5.py. Hanmpumep, eciiu Bac 30ByT VBaH I1eTpoB, TO UMs
daiina mo/KHO ObITH: ivan_petrov_5.py.

Puc. 1: Uctounuk: http://gilariver.org

WNHpeibl ryieMeHM IMMa MPOXXUBAIOT B LIEHTPAIbHOM U I03KHOM YyacTu mrata ApmusoHa. [1o
HeM3BeCTHbIM Ha JAHHbIV MOMEHT IIPMUMHAM MHIEMIIbI ITMMa MMEIOT KPUTHUUECKIi PUCK 3200-
JIeBaHMS caxapHbIM aAuabeTom (2 Turma). B 3ToM 3aaHuy peajiaraeTcst IpMMeHUTD JIMHEHbIN
KIaccuduraTop ISl IMArHOCTUKM M M3YUeHMST caXapHoro amabeTa (2 TUIIA) Y IpeACcTaBUTeNen
IUIeMeHM M1Ma.

Ilo ccmnKeﬂ HaXOJSITCSI MeOUIIMHCKME JaHHbIe TIpefcTaBuTesneil mieMmenu numa. [locinenusis
KOJIOHKA KaXkA0¥ CTPOKM — MHAMKATOP HaJIMUMS caxapHOTo Auaberta (2 Tura). 3HaUeHUS
OCTaJIbHBIX KOJIOHOK YKa3aHbI B 3arojioBke daiiia.

"https://gist.github.com/superbobry/b24f0c68702518bc2c51


http://gilariver.org
https://gist.github.com/superbobry/b24f0c68702518bc2c51

1 PeamusyiiTe GyHKIMIO read_data, KOTOpasi IPUHMMAET ITyTh K ¢Gaiiyly ¢ JaHHBIMMU U BO3Bpa-
maet napy u3 AByx maccuBos NumPyf|

« [lepBbli1 3/1eMeHT Napbl — MaTpuUIia MPU3HAKOB X, B ITIEPBOJ KOJIOHKE KOTOPOI HAXOAUTCS
KOHCTAHTHBIV MPU3HAK -1, a B OCTAJbHbIX MIPMU3HAKM U3 ¢haiiaa ¢ JaHHbIMM.

« BTOpOit 351eMEHT Mapbl — BEKTOP y, B KOTOPOM -1 03HaUaeT Hajmuune auabeta, a 1 — ero
OTCYTCTBME.

Bo3Mo)kHO, BaM OyieT nmojesHa GYyHKINUS genfromtext, yuTaromast matpuity NumPy n3 CSV
daiina.

2 PeanusyiiTe HECKOJIBKO BapuaHTOB GYHKLMY MOTepb. DYHKIMS MTOTEPb NODKHA TPUHMMATD
Ha BXOJ, BEKTOP OTCTYIIOB M 11 BO3BpallaTh Mapy M3 BeKTOpa 3HaueHMii PyHKIUM ITOTepb U BEK-
TOpa eé Mpou3BOIHBIX. Harmpumep, eciiv 661 Mbl PEIIVIM MCITOIb30BaTh CTEIIEHHYIO (PYHKIINMIO
MOTepb:

def power_loss(M, n=5):
return M ** (-n), -n * (M ** (-n - 1))

Heob6xoammMo peann3oBaTh KaK MUHUMYM JorapudmMmuueckyio (Log_loss) M CUTMOUIHYIO (sigmoid_loss)
(QYHKLMM TIOTEPb.

3 PeanusyiiTe MeTO[ rpaiieHTHOTO CITyCKa JJisi 00y4eHMs JIMHEeITHOTro KiaaccudukaTopa B
BUJe Kiacca GradientDescent. CTPYKTypa Kjiacca IpuBeaeHa HuKe:

class GradientDescent:
def __init__(self, *, alpha, threshold=le-2, loss=sigmoid_loss):
if alpha <= 0:
raise ValueError("alpha should be positive")
if threshold <= 0:
raise ValueError('"threshold should be positive")
self.alpha = alpha
self.threshold = threshold
self.loss = loss

def fit(self, X, y):
errors = []
#
return errors

def predict(self, X):
#

Mertop fit JO/DKEH:
e CIYYalHO MHULIMAINM3UPOBATh BeCa,
* OIIEHUTDH Beca JIMHEHHOro KiaccuuKaTopa ¢ MCIo/Ib30BaHMeM QYHKIMN IIOTEPb,
* 3amMcaTh IOJIy4YeHHbIE Beca B aTpUOYT self.weights

* 1 BepHYTb CIIMCOK 3HaUeHUi (PyHKIMOHAa KauecTBa Q(w) Ha KaxkI0i uTepaium rpaam-
@HTHOTO CITyCKa.

2Xoporee BBeenne B API MaccuBoB NumPy moxkHO HaliTu Ha caiite http://scipy-lectures.github|
io/intro/numpy


http://scipy-lectures.github.io/intro/numpy
http://scipy-lectures.github.io/intro/numpy

Pe3ynbTaTOM MeToAa predict SIBJSIETCS BEKTOP MpeAcKa3zanuii u3 -1 u 1, 1osiydeHHbIN C UC-
M0JIb30BaHMEM BECOB, OIleHEHHBIX B MeTofe fit.

B KayecTBe KpUTepUs OCTAHOBKM CJIeAYyeT UCII0/Ib30BaTh OTCEUKY threshold Ha pacCTOSIHUE
MEXy BEKTOpaMM BECOB Ha TEKYIIEl M IpeabIayleil uTepauusx. PaccTosiHue MOXXHO BbIOpaTh
mo6oe, Haripumep, EBKumoBo wnn £

ObpaTuTe BHMMAaHMe, UTO Ha JAHHBIX MHIENIIeB MMMa aJIfTOPUTM AOJIKeH paboTaTh He boJiee
30 cexkyH[.

4 PeanusyiiTe MeTOJ CTOXaCTUUYECKOTO I'PaiieHTHOrO CITyCcKa /IS 00yueHMs TMHEMHOTO Kyac-
cudukaropa. CTpyKTypa Kjaacca aHaJoTMUHa:

class SGD:
def _init__(self, *, alpha, loss=log_loss, k=1, n_iter=100):

if alpha <= 0:
raise ValueError("alpha should be positive")

if k <= 0@ or not isinstance(k, int):
raise ValueError("k should be a positive integer")

if n_iter <= 0 or not isinstance(n_iter, int):
raise ValueError('"n_iter should be a positive integer")

self.k = k
self.n_iter = n_iter
self.alpha = alpha
self.loss = loss

def fit(self, X, y):
errors = []
#

return errors

def predict(self, X):
#

Kak u B ciyuae ¢ GradientDescent MeTO[, £it JOJKEH BO3BpalllaTh 3HaUeHMs1 Q Ha KaXKO 0
urepanuu. 3HaueHue n € [0, 1], ucrosb3yeMoe [1Jisl BIYMCIeHUS OIeHKU Q, MOXKHO BbIOpPATh
J060e, HaTIpuMep, 1 / len(X). Tak Kak BenuumuHa Q He CTaGMIbHA, UCIIOIb30BaTh €€ MJIsI
olpezeeHns CXOOMMOCTI He CJIegyeT. BMecTo 3TOro mpejiaraercs UCIojab30BaTh  CTPATEIMIO
OINTUMMCTA”: CleIaTh POBHO n_iter UTepaluil M HAAESAThCS, UTO 3@ 9TO BpeMs CTOXaCTUYeCKUM
rpaJiueHTHBIN CITyCK COMIETCS.

[TapameTp k onpefensieT pasMep Cay4daifHO IMOABBIOOPKY U3 X, UCIIOIb3YeMOI 11T BBIUMCIEHUS
rpagueHTa. Takoii BapMaHT CTOXaCTMUYECKOr0 IpaJiMeHTHOTO CITyCKa Ha3bIBaeTcs mini-batch.
[IpM k = 1 OH BBIPOKAAETCS B aJITOPUTM, OIIMCAHHBIN Ha JIEKIIUMA.

Ob6paruTe BHMMaHMe, YTO HA JAaHHBIX MHAeleB muma 1000 utepamnuii aaropuTMa J0/KHA
3aHMMAaThb He 6osiee 30 cexyHI.

5 Bocmonb3yiiTech GYHKIMUSIMU test_train_split M print_precision_recall U3 JOMAaIIHETO
3agaHus 2 U1 OLI@HKM KayeCcTBa paboThl peal30BaHHbIX aITOPUTMOB Ha JAaHHBIX MH/IEIIIeB
Inma.

6 UVcoienyiiTe UyBCTBUTEIBHOCTD aJITOPUTMOB K BbIOOPY ITapaMeTpOB.



« TToctpoiite rpaduk dyHKIMOHANA KayecTBa Q(w) aropuTMa GradientDescent B 3aBUCHK-
MOCTM OT 3HaueHus a € {107, 107%, 1072, 1}.

» TlocTpoiiTe aHATOTMUHbINM rpaduK IJis OLleHKM 3HaueHMsT GyHKIMOHAIa KauecTBa Q ajro-
puTMa SGD B 3aBUCUMOCTU OT a M k € {1,10,50}.

I'padmky HeOOXOAMMO TTOCTPOUTD IJISI BCEX peaqn30BaHHbIX BaMy QYHKIIMIT TOTEPD U TIPUITO-
SKUTh K TIACHMY.

7 OTBeTbTe Ha BOITPOCHI C UCITOJIb30OBAHMEM I‘pa(l)I/IKOB.

o Tlouemy ¢QyHKIMOHA/J KayecTBa yObIBAaeT B IIpollecce paboThl rPaiieHTHOTO CITycKa?
[Touemy 3TO He Bceraa Tak Jjisl CTOXaCTUUYeCKOTO IpaJleHTHOTO CITycKa?

e Kak 3aBUCUT CKOPOCTb CXOAMMOCTY (KOJIMYECTBO UTepalinit) aiITOPUTMOB OT a?

» Kak mapametp k BiusieT Ha roBeaeHue Q B aJITOPUTMe CTOXaCTUUYECKOTO rpaiieHTHOTO
crrycka?

o Kakue 3HaueHMs rapaMeTpoOB KaKIOro aJirOpUTMa BaM KasKyTCSl ONITUMAaIbHBIMM [IJIS1
3aJauM IMarHocTuku amabeta? Ilouemy?

» Kak Befét cebst BEKTOpP BECOB w IIPY MOBTOPHBIX 3aITyCKaX aJropmuTMoB? OObSICHUTE
MIPUYMHBI HabJI0IaeMOr0 MOBeIeHMS.

» Kaxkoii airopuTm yMeCTHee MCII0JIb30BaTh AJIs1 JAHHBIX MHeleB nmuma? [Touemy?

8 HpI/IBe,H,I/ITe HayuboJjiee CMMNIATUYHBIN BaM BEKTOp BeCOB w " naﬁTe MHTEePIIpETAlI IO €To
3HAUYEHUAMU IIPMUMEHNUTEJIbHO K 3aJa4ue AMarHOCTUKNU Lma6eTa nin O6’b$ICHI/ITe, Imouemy 3To
HEeBO3MOXXHO.



