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1 3amanue

JlanHoe 3ajaHne HAIIPABJIEHO HA O3HAKOMJIEHNE C METPHYECKUME aJrOPUTMAMU KJacCU(MUKAINN, a TaK2Ke METOIaMu
paboTHI ¢ TEKCTOBOI MHMOPMAITHE.

Craua 3aanus ocyrecTsisieTcs dyepes perosuropuiit SVN. Saganne 101kHO 6b1TH BITOIHEHO B [Python Notebook,
dopmar craan — .ipynb u .py daitabl, a Takxke onuonaabHO 0TIET B hopmare pdf. 3a oTcyTcTBHE aHA/IM3a YKCIIEPU-
MEHTOB U BBIBOJIOB 6aJju1 6y/1eT CHUKATHCs!

1.
2.

Sarpysurs jgatacer MNIST npu nomomu dynkiun sklearn.datasets.fetch_mldata("MNIST original").

Pas6urh maracer Ha 00y4aroniyio BbIOOPKyY (mepsbie 60 ThiC. 00HEKTOB) U TECTOBYIO BLIOOPKY (10 ThIC. mOCTE -
Hux 00bekToB). OTBETHI HA TECTOBON BHIOOPKE HE CJIEIyeT HCIOJIb30BAThL HU B KAKUX IKCIEPUMEHTAX, KPOMe
puHAILHOTO.

BusyanusupoBarh 1mo 5 ciydaiiHbIXx 00beKTOB U3 Kakjoro u3 10 kiaccos. Bocnosmbayiitech Meromamu
np.reshape, pyplot.subplot, u pyplot.imshow ¢ mapamerpom cmap="Greys". Takxke MoxxHO yOpaTh ocH KO-
Op/IMHAT IIPH HMOMOINU KOMaHb! pyplot.axis("off").

WccnenyiiTe, KakKuM TOYHBIM AJTOPUTMOM ITOUCKA OJIMKANIIUX cocejiell ClieyeT IMOIb30BATHCA B PA3IUIHBIX
curyanusix. Bygem mckaTh 5 OJMKaWIIIX coceseil B 0Oydarolieil BHIOOPKE JJIsi TeCTOBOI BhIOOpKH. Merpuka
eBknoBa. Juciao npusnaxos: 10, 20, 100. TToqMHOXKECTBO MPU3HAKOB BLIOUPAETCsT OJIMH pa3, ciaydaitno. Ajro-
PUTMBI ITOUCKA OJIMKANIIIX cocemedt:

(a) CobcrBennas peaju3alys Ha OCHOBE KOJA IOJCYETA €BKIIUIOBA PACCTOSHUS MEXKIY JBYMs MHOXKECTBAMU
TOYEK u3 3aaHudg Nel
(b) sklearn.neighbors.NearestNeighbors(algorithm=’brute’)
(c) sklearn.neighbors.NearestNeighbors(algorithm=’kd_tree’)
3ameuanue 1. [Ipu noucke k 6mmmxaiimux cocejieii HEKOTOPbIe METOIBI CTPOSAT B ITAMATHA MATPUILYy HOIAPHBIX
PACCTOSTHI 00y JaloIell BBIOOPKU U TeCTOBOI BBIOOPKH. PekoMeH/IyeM HalmcaTh QyHKIMIO, KOTOpas UIeT 6Jin-

Kalmmx cocemeil 6JI0KaMu, TO €CTh JeJIaeT 3alPOChl OJIMXKANIINX cocereii st mepBhIX N TECTOBBIX 0OHEKTOB,
3aTeM I caeayomux N, 1 Tak Jjajiee, U B KOHIE OObEINHSIET MOy I€HHbIE PE3YIbTATHI.

3ameuanme 2. J[jisi OlEHKU BpeMeHH J0Jr0 paboraronux (PYHKIMIA MOXKHO IOJb30BATHCA JIUOO KOMAHIOM
time.clock(), mub0o magic-KoMaH 0l Jtime, KOTOpas 3aIlyCKaeT KOJ, JIUIIb OJUH Pa3.

PeanmzoBaTh renepalinio nHIEKCOB 00y YaOMIeil U BaIUIAIIMOHHON BBIOOPKH JIJIsi KPOCC-BAJIMIAIIH C 11 (DOJIIAMU.

IIycTs mama obydaroriasi 1 BaJuJalliOHHasT BEIOOPKa. Peajim30BaTh B OMH MPOXOJ 110 BAJIMIAIIMOHHON BBIOOPKE
OIIEHKY TOYHOCTHU MeToJa K OJmzkaiiimux cocefieil mpu pa3andHbix napamerpax k. OUeHuTb o KpoCc-BaIi I
¢ 3 dbosamu TOYHOCTD (I0JII0 IPABUIBHO NPEJICKA3AHHBIX OTBETOB) M CKOPOCTh MeToja k Gmmkaiimux coceeii
B 3aBHUCHUMOCTH OT CJIELYIONUX (HhaKTOPOB:

(a) kor 1 mo 10.

(b) Ucnosb3yercst €BKINIOBA UM KOCUHYCHAS METPHUKA.



7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

PeanmzoBars B3BemeHHbI MeTO k Gumipkaitiux cocefieil, rie ronoc obbekra paseH 1/(distance + €), rne € —
Masioe gucyio. CpaBHUTH ¢ METOJIOM 0e3 BecoB mpu Tex ke dosgax u Tex xe k.

Hamucars Mmomyss contest . py, cofepakamuii pyHKIunio get_mnist_predictions(train, train_answer, test).
QyHKIMS TPUHIMAET 00ydJaroIyio BHIOOPKY train, oTBeTsl Ha oOyduaromieil BbIOOpKe train answer m TeCTOBYIO
BBIOOPKY test, ¥ JIOJKHA BO3BPATUTH IPEJICKA3aHUs HA TECTOBOW BBIOOpKe. DyHKIMS j0KHA paboTaTh He
JIOJIbIIIE 5 MUHYT Ha KOMIBIOTEPE IIPEIo/IaBaTesis, He JIOJKHA ITPOU3BOAUTE I1€pedop MapaMeTpoB U HE MOYKET
HCIT0JIF30BaTh BCIIOMOTATE/bHBIE HaHHBIE. MOXKHO MPUIyMATh CBOU CIOCOOBI YJIydIIeHns] KAIeCTBa PAOOTHI aJl-
rOpUTMA, B TOM 9HCJIE UCIIOIH30BATh Apyrue ajaropurMbl. [locite craydn 3amanus OyaeT IPOBEIEHO TECTUPOBAHUE
METOJIOB Ha CKPBITOM pa30MeHNU HA ODyUeHHe U TeCT. ABTOPBI IATH JIydInX MeTooB mosaydar +0.5 basa.

IIpumenuTs dyHKINIO get_mnist_predictions K mcxoHo# oby4aromeil u TecToBoil BeibopKe. [logcunrars ToU-
HOCTh. CpaBHUTH C TOYHOCTBHIO 1O Kpocc-Bajmgaruu. CpaBHUTH C YKA3aHHON B MHTEPHETE TOYHOCTBHIO JIyUIIUX
aJITOPUTMOB Ha JIAHHOI BBIOODKE.

BusyanmmsupoBaTh HECKOJIBKO 00BEKTOB U3 TECTOBOI BBIOOPKHU, HA KOTOPBIX OBLIN JOIyIeHbl omubKu. [Ipoana-
JIN3UPOBATH U yKa3aTh UX ofriue 4epThl. [locTpouTs u npoaHau3npoBaTh MaTpully omubok (confusion matrix).
Mozxno Bocmosib30BaThCs hyHKIMeH sklearn.metrics. confusion_matrix.

3arpysurb 00y JaIoITy 10 BBIOODKY JaTaceTa 20 newsgroups pu TIOMOIITI MeTozIa
sklearn.datasets.fetch_20newsgroups. YOparb Bce MeTaJaHHbIE, UCIIOIb3Ys apryMEHT remove.

3aMeHUTh BO BCEX JIOKyMEHTaX CHUMBOJIBI, HE sIBJISIOIuecs: OykBamu u mudpamu, Ha npobesst. [Toresnast GyHK-
nudg: str.isalnum.

Pa3burh KaxKIblil JIOKYMEHT Ha TepMbl [0 IPOOEIBbHBIM CHMBOJAM (Ipobesibl, mepeHockl cTpoku). Ilosesnast
dysxnusa: str.split.

ITpeo6pazoBaTh JgaTaceT B paspesKeHHYIO MATPHIly SCipy.sparse.csr_matrix, rue 3Hadenue X B nosunun (i, j)
O3HAYAET, UYTO B JIOKYMEHTE i CJIOBO ] BCTPETUJIOCH X pa3. Heobxommmo BOCIOIb30BaThCs Hanbosee 3bOEeKTUBHBIM
KOHCTPpyKTOpOoM csr_matrix((data, indices, indptr), shape=(M, N)).

3ameuanmne. He 3a0y/pTe yKazars napamerp shape, Tak Kak 9HCIO UCIOIB3YEMbIX TEPMOB B T€CTOBOI BHIOODKE

MOZKET OTJINYaThbCd OT YHCJ/Ia TEPMOB B O6y‘IeHI/II/I.

IIpoussectu ti-idf mpeobpasoBanue garacera mpu momoinu sklearn.feature_extraction.text.TfidfTransformer.
HWcnonw3yiiTe mapaMeTpsl MO YMOJIaHUIO.

OueHuTh TOYHOCTD (J0JII0 IPABUIILHO [IPEJICKA3AHHBIX OTBETOB) U CKOPOCTh MeTofa K GimKailinux coceeil npu
OMOITM Kpocc-Bammuanun ¢ 3 dpomgamu. TOIHOCTD /ISt BCeX 3HaYeHni k JIOJKHA OIEHUBATHCS B OJUH ITPOXO/
110 BaJIUIAIMOHHON BhIOOpKe. MccmeayiiTe Baustme caeayionmx pakTOpOB:

(a) kor 1 mo 10.

(b) Ucnosb3yercst €BKINIOBA UM KOCUHYCHAS METPHUKA.

(¢) Ucnonszyercsa au npeobpazosanue t-idf.

Barpysure TecToByI0 BRIGOPKY (mapamerp subset merona fetch_20newsgroups). [IpumennTe sy drmmuii anropurm
K TecTOBOI BbIOOpKe. CpaBHUTH TOYHOCTD C IIOJIyYEHHOI 110 KPOCC-BaJIUIAIIIHN.

BriBecTn HECKOJIBKO JIOKYMEHTOB U3 TE€CTOBOII BBIOODKM, Ha KOTOPBIX ObLIN JOmyIneHb! omuoku. IIpoanannsu-
posarh ux. I[locTpouTh M HpoaHAIM3UPOBATHL Marpuily ommbok (confusion matrix). MoKHO BOCIOIB30BATHCS
dyuknueit sklearn.metrics.confusion_matrix.

Crenarh BBIBOIBI: B KAKAX CIydasiX CJIEIYET MOJIb30BATHCH KAKUM AJITOPUTMOM, KAKHE MapaMeTpPhl BayKHO OII-
TUMHU3UPOBATH, KAKHE OMAOKY JIOMYCKAT AJTOPUTMBI.

BonycHble 6aJ1IbI

+0.25 basuta. KadecrBeHHOE TpOBEIEHNE TOMOJHATEIFHOTO MUHU-MCCJIEIOBAHUS 110 TEME METPUIECKUX AJITOPUT-
MOB: (DOPMyIUPYeTCs U3y9IaeMbIil BOIIPOC, CTABATCHA IKCIIEPUMEHTHI, TIO3BOJISIONINE HA HETO OTBETUTh, JIEJIAI0TCS
BBIBO/JIBI.

+0.5 6asta. [locse craan 3aanus Oyaer cocrasiie peirrunr permennii 3agadu MNIST o TounocT Ha CKpBITOM
pasbueHnn Ha OOyUeHNE M KOHTPOJIb. ABTOPBI ISATH JIydIuxX perreHuit mosaydar +0.5 6asa.
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