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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 pyHKIuo get_mnist_predictions(train, train_answer, test).
QyHKINS TPUHIMAET 00ydJaloIyio BBIOOPKY train, oTBeTsl Ha obydaromieil BRIOOpKe train answer m TeCTOBYIO
BBIOOPKY test, U JIO/KHA BO3BPATUTH IIPEJICKA3aHUsl Ha TECTOBOW BbIOOpKe. DyHKIMs o/KHA paboTaTh He
JIOJIbIIIE 5 MUHYT Ha KOMIBIOTEDE IIPEIo/IaBaTesis, He JIOJKHA IPOU3BOAUTE I1€pedop 1apaMeTpoOB U HE MOYKET
HCIIOJIb30BATh BCIIOMOIaTe/IbHbIe JaHHble. MOKHO IPUIyMaTh CBOM CIOCOOBI yJIydIIEHHUsI KadecTBa PabOThI aJjl-
rOpUTMa, B TOM YHCJIE UCIIOIb30BaTh JIpyrue ajroputMbl. Ilocie ciaun 3a1anns 6y/1eT IpOBeJIEHO TECTUPOBAaHUE
METOIOB Ha CKPBITOM pa30ueHuu Ha o0ydueHMEe U TeCT. ABTODBI IISATH JIYUIINX MeTOJOB mosydar +0.5 bawuia.

IIpumenuTs dyHKIHNIO get_mnist_predictions K mcxo/HO# oby4aroeil n TecToBoil BeibOpKe. [logcunrars TOU-
HOCTh. CPaBHUTH € TOYHOCTBIO 110 Kpocc-Basuaru. CpaBHUTH € YKa3aHHON B MHTEPHETE TOYHOCTBHIO JIYUIIUX
aJICOPUTMOB Ha JIAHHOH BBIOODKE.

BusyanmsupoBaTh HECKOIBKO 0O0BEKTOB U3 TECTOBOI BBIOOPKHU, HA KOTOPBIX ObLIN JOIyIeHbl omubKu. [Ipoana-
JIN3UPOBATH U yKa3aTh UX obriue 4eprhl. [locTpours u npoanaiusuposarTsh Marpully omubok (confusion matrix).
MozkHo Bocmob30BaThCs pyHKIMEH sklearn.metrics.confusion_matrix.

3arpy3urnb 00y JaIoITy 10 BBIOODKY JaraceTa 20 newsgroups upu THOMOIIIA MeToja
sklearn.datasets.fetch_20newsgroups. YOparb Bce MeTaJaHHbIE, UCIIOIb3Yysl APIyMEHT remove.

3aMeHUTh BO BCEX JIOKyMEHTaX CHMBOJIbI, He sIBJIsIOIuecs OykBamu u mudpamu, Ha npobesst. [Toresnas GyHK-
nud: str.isalnum.

Pa3buTh KaxKIplil JOKYMEHT HA TEPMbI 0 IIPOOEBHBIM CHUMBOJAM (IIPOOEJIbI, MEepeHOChl ¢TpoKu). IlosesHas
dbyurnus: str.split.

ITpeoGpaszoBaTh JaTaceT B Pa3peKEeHHYI0 MATPUILy SCipy.sparse.csr_matrix, rie 3Hadenue X B nozuiuu (i, j)
O3HAYAET, UYTO B JIOKYMEHTE i CJIOBO j BCTPETWIOCH X pa3. Heobxommmo Bocmosib3oBaThCs Hanbosee 3bOEeKTUBHBIM
KOoHCTPpyKTOpOoM csr_matrix((data, indices, indptr), shape=(M, N)).

3ameuanue. He 3a0ynbre ykazars nmapaMerp shape, Tak Kak 9HCJIO UCIOJb3YEMbIX TEPMOB B TECTOBOII BEIOOPKE

MOZKET OTJINYaThbCsd OT YHCJIa TEPMOB B O6y‘{eHI/II/I.

IIpoussecru ti-idf mpeobpasosanue garacera npu nomoinu sklearn.feature_extraction.text.TfidfTransformer.
HWcnonw3yiiTe mapaMeTphbl MO YMOJIAHUIO.

OueHuTh TOYHOCTD (J0JII0 IPABUIJILHO MIPEJICKA3AHHBIX OTBETOB) U CKOPOCTh METOa K GimKailiux coceeil npu
ITOMOIIN KpOocc-Basmmanuu ¢ 3 dosrmamu. TOIHOCTD Jj1s BCeX 3HAYEHUN K JT0/KHA OIEHUBATHCS B OJIMH MIPOXOT
110 BaJMJAIIMOHHON BeIOOpKe. ccaeayiite Bausitme caeayionmx (paKkTOpPOB:

k or 1 mo 10.

a)
b) Ucnonb3yercs eBKINIOBA WM KOCUHYCHAS METPHUKA.

(¢) Ucnomnsyercst in npeobpazosanue tf-idf.
(d) Ucnoub3yiorcs B3BEIIEHHBI UM HEB3BEIIEHHbIH MeTox k Gumkaiimux cocemei.

3arpysure TecToBy10 BBIGOPKY (mapamerp subset meroma fetch_20newsgroups). [Ipumenure iy dimii ajqropurm
K TecToBOIt BbIbopKe. CPaBHUTH TOYHOCTH C TOJIYYIEHHON 110 KPOCC-BAJIH AT,

BroiBecTn HECKOBKO JTOKYMEHTOB M3 TECTOBO# BBIOOPKHU, HA KOTOPBIX ObLIN JOMyIIeHbl omuboku. [Ipoanamn3un-
posath ux. IlocTponTh M mpoaHaAIM3MpoOBaTH MaTpuily omubok (confusion matrix). MoxKHO BOCIOIB30BATHCS
dyukimeit sklearn.metrics.confusion_matrix.

C,ZLe.HaTb BBIBO/JIbI: B KaKHX CJIydadX CJIeAyeT IIOJIb30BaTbCd KaKHUM aJ'OPUTMOM, KaKHe€ IIapaMeTPbl BaKHO OII-
TUMHU3UPOBATH, KaKHUE OIIIOKM JOITYCKalOT aJI'OPUTMBI.

Bonycubie 6aaab1

+0.25 basuta. KadecrBenHoe mpoBesieHne HOMOJHATEIFHOTO MUHU-MCCJIEIOBAHNS 110 TEME METPUIECKUX AJITOPUT-
MOB: (DOPMYIUPYeTCs U3ydaeMbIil BOIIPOC, CTABATCH IKCIEPUMEHTDI, IIO3BOJISIONINE HA HETO OTBETUTD, JI€JIAI0TCS
BBIBO/IBI.

+0.5 6asa. [Tocne cuaun 3aganus 6yer cocrapjeH peitur pemenuit 3aaadu MNIST o TouHOCTH HA CKPBITOM
pasbuenun Ha OOyJYeHHe W KOHTPOJIb. ABTODBI IISTH JIydInux perneruii mojay4dar +0.5 6asia.
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