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1 3apanwme

Jlannoe 3ajaHne HAIIPABICHO HA O3HAKOMJIEHNE C METPHYECKUME AJTOPATMAMA KJIACCH(DUKAIINN, & TAKXKE METOIAMU
paboOTHI ¢ TEKCTOBOM MHMOPMAITHEA.

Craua 3aiaius ocyIecTBisieTcs yepes perosuropuii SVN. Sananue 10/12kHO ObITH BhIoHEHO B I[Python Notebook,
dopmar ciaun — .ipynb u .py daiiibl, a TakxKe ONIUOHAILHO 0TYET B (popmare pdf. 3a orcyrcTBHe aHA/M3a SKCIIEPU-
MEHTOB W BBIBOJIOB 6aJIJT OY/IEeT CHUKATHCsT!

1.
2.

Barpysurs garacer MNIST npu momomu dynknun sklearn.datasets.fetch_mldata("MNIST original").

Pas6urh maracer Ha o0y4aromniyio BoIGOPKyY (mepsbie 60 ThiC. 00HEKTOB) U TECTOBYIO BLIOOPKY (10 ThIC. mOCIE -
HUX 00bekToB). OTBETHI HA TECTOBON BHIOOPKE HE CJIEJyeT HCIOJIb30BATh HU B KAKUX IKCIEPUMEHTAX, KpOMe
puHAILHOTO.

BusyanusupoBarbh 1o 5 ciaydaiiHbIx 00beKTOB u3 Kaxkjoro u3 10 kiaccosB. Bocnosbayiitech Meromamu
np.reshape, pyplot.subplot, u pyplot.imshow ¢ mapamerpom cmap="Greys". Tak:xe MOkHO yOpaTh OCH KO-
OD/IMHAT IPH IIOMOIIXA KOMAaHIbl pyplot.axis("off").

WccireroBarh, KAKUM TOYHBIM AJITOPUTMOM TTOUCKA OJIMZKAMIIAX COCeeil CIelyeT MOIb30BAThCS B PA3INIHBIX CU-
Tyanusax. Byzem uckarh 5 Gimzkaiimmx cocezieil B 00y yaromeil BeIGOPKe Jjisl TECTOBO# BLIGOPKY (IIPU 9TOM OTBETEI
Ha TeCTOBOIi BBIGOPKE He uciob3yorcs!). Merpuka eskingosa. Yucio npusnaxos: 10, 20, 100. [TogqmuoxkecTBo
IIPU3HAKOB BBIOUPAETCH OJUH Pa3, CJYyYaiiHO. AJITOPUTMBI IIOUCKa OJIMKANIINX COCEIei:

(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’)

3amevanue 1. [Ipu moucke k Gmmkaifimumx coceieit HEKOTOPbIE METOBI CTPOSIT B MAMATH MaTPUILYy TOTAPHBIX
paccrosHuil 00ydJaroIeil BBIOOPKU 1 TeCTOBOH BBIOOPKHU. PekoMeniyem HammcaTh PyHKIINIO, KOTOPas UIIET OJIu-
KARIIIX cocesieit 6JI0KaMM, TO €CTh JeJIaeT 3alPOChl OJIMKARIIIX cocesieit /st MepBbIX N TeCTOBBIX 0ObEKTOB,
zareM JyIs cieayonmux N, u Tak jajee, ¥ B KOHIIE 00beJIMHSIET ITOJIyIeHHbIE PE3YIbTaThI.

3ameuanue 2. J[jisi OIEHKU BpeMeHH JI0JIr0 paboTarmux (YHKINUH MOXKHO IOJIH30BATHCS JUOO0 KOMAaHIIOM
time.clock(), mub0o magic-KOMaHION Jtime, KOTOpas 3aIyCKaeT KOJ, JIUIIb OJUH Pa3.

PeanuzoBaTh rerepalinio nHIEKCOB 00yvAIONIeil U BaJIUIAIIMOHHON BBIOOPKH JJTsT KPOCC-BATUIAINHI C N POJIIAMU.
He pazpermmaercs ncmnosb3oBaTh MOIyIb sklearn. cross_validation.

Ilycts mana obywalomass W BaJuJallMOHHAS BBIOOpKA. Peann3oBaTh OIEHKY TOYHOCTH MeTOAa k OImKaimmmx
coceJielt o BaJIMJIAIMOHHON BBIOOPKE NJIsi HECKOJIBKUX mapamerpax k: [ki, ..., k,]. CioxkHOCTE asropurMa sis
OZIHOTO 00'bEKTA U3 BAIUJIAIIMOHHON BHIOOPKHU M0/ 2KHA uMeTh opa ok O(max(ky, . . ., ky,)). Heib3ga ucnoib3osarh
kiacc sklearn.neighbors.KNeighborsClassifier.

OuennTh N0 Kpocc-pasmanuu ¢ 3 GhoJIaMi TOYHOCTD (JI0JIF0 IIPABIIIBHO TIPEJICKA3AHHBIX OTBETOB) M CKOPOCTD
Merofa k O/mmKaifmmx cocesieit B 3aBUCUMOCTH OT CJIEIYIONTNX (haKTOPOB:
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(a) kor 1 mo 10.

(b) Ucnosb3yercst €BKINIOBA UM KOCUHYCHAS METPHUKA.

PeanmsoBarh B3BemeHHbIH MeTo K Guzkaitiux cocefieif, rue rosoc obbekta paseH 1/(distance + €), rue € —
Majoe gucyio. CpaBHATH ¢ METOIOM 6€3 BECOB IIpU TeX Ke (DoJIIaxX U TeX Ke ImapaMerpax.

Hanmcars Momysis contest . py, comepakanuii GyHKIHO get_mnist_predictions(train, train_answer, test).
QyHKIMS IPUHIMAET 00YJaIOIyI0 BBIOOPKY train, orBeThl Ha oOydaromieil BbIOOpKe train  answer m TeCTOBYIO
BBIOOPKY test, M qo/KHA BO3BPATHUTH IPEICKA3aHMWS HA TECTOBO BbIOOpKe. Paspemraercs mommdunmpoBarh
MeTos1 k GimKafimmx coceseit, NCIoOIb30BaTh APYyTrUue KAacCUMDUKATOPHI, MOAUMUIINPOBATL Tpu3Haku. MoxKHO
[I0JIb30BATHCS] TOTOBBIME PEAIH3AIMAMI aJIlTOPUTMOB, HO, B CJIydae UCIIOJIb30BAHNE HEOOBIHBIX TAKETOB, IPOCH-
6a IPUJIOKUTH MHCTPYKIMIO N0 ycTaHoBKe. DYHKINS JIOJKHA PabOTaTh He JOJIbIIEe 5 MUHYT Ha KOMIIBIOTEPE
[IPEIoIaBaTeIsd, He JOJIZKHA IIPOU3BOAUTEL epebop MmapaMerpoB W HE MOYKET HCIOJb30BATH BCIIOMOTATEIHHBIE
JaHHble (B TOM YHCJIe HeJb3sl 3arPyKarb yrKe 00ydeHHbI KiaaccudukaTop; 00ydeHne JT0JKHO HPOU3BOIAUTHCS
suyrpu ¢yukiun). [locie caaun 3amanus Gyjer IpOBEIEHO TECTUPOBAHNE METOAOB HA CKPBITOM Da3bueHuu Ha
obydeHune u TecT. ABTOPBI ISTH JIydIuX MeToJ 0B mosrydar +0.5 6asa.

IIpumenuTs dbyHKINIO get_mnist_predictions K mcxoHO# oby4aromeil n TecToBoil BeIOOpKe. [logcunTars TOU-
HOCTh. CPaBHUTH € TOYHOCTBHIO 110 Kpocc-Basugaruu. CpaBHUTH ¢ YKa3aHHON B MHTEPHETE TOYHOCTBIO JIYUIIUX
aJICOPUTMOB Ha JIAHHOH BBIOODKE.

BusyanmmsupoBaTh HECKOIBKO 00BEKTOB U3 TECTOBOI BBIOOPKHU, HA KOTOPBIX ObLIN JOIyIeHbl omubKu. [Ipoana-
JIN3UPOBATH U yKa3aTh UX obriue 4eprol. [locTpouts u npoanaiusuposarTsh MaTpully omubok (confusion matrix).
Moo Bocmob30BaThCs pyHKIMEH sklearn.metrics.confusion_matrix.

3arpy3urnb 00y JaIoILy 10 BBIOODKY JaraceTa 20 newsgroups npu TOMOIIA MeToja
sklearn.datasets.fetch_20newsgroups. YOparhb Bce MeTaJaHHbIE, HCIIOIb3ysl API'YMEHT remove.

SaMeHUTh BO BCEX JOKYMEHTaX CUMBOJIbI, He SBJISIONMECs OyKBaMu U Iudpamu, Ha 1mpobesibl. [losesnas GpyHK-
nus: str.isalnum.

Pasburh Kaxkaplii JOKYMEHT Ha TEpMBI [0 IPOGESbHBIM CHMBOJIAM (IPOGEIIbl, HepeHoCkl cTpokn). Ilosesnas
dbyurnus: str.split.

ITpeo6pazoBaTh jaraceT B paspesKeHHYIO MaTpHIly scipy.sparse.csr_matrix, rje 3Hadenue X B nosunun (i, j)
O3HAYAET, UYTO B JIOKYMEHTE i CJIOBO ] BCTPETUIOCH X pa3. Heobxommmo Bocmosib30BaThes Hanbosee 3bOEeKTUBHBIM
KOHCTPpyKTOpOoM csr_matrix((data, indices, indptr), shape=(M, N)).

3ameuanmne. He 3a0y/pTe yKazars napamerp shape, Tak Kak 9HCIO UCHOIB3YEMbIX TEPMOB B TECTOBOIT BEIOODKE

MO2KET OTJIMYaThCAd OT YHUCJIa TEPMOB B O6y‘{eHI/II/I.

IIpoussectn tf-idf mpeobpasoBamnne garacera mpu momoinu sklearn.feature_extraction.text.TfidfTransformer.
HcnonwayiiTe mapaMeTphbl IO YMOJTIAHAIO.

OueHuTh TOYHOCTD (J0JII0 NPABUIILHO [IPEJCKA3AHHBIX OTBETOB) U CKOPOCTb MeTofa K GumKailinux coceieil upu
ITOMOIIN Kpocc-Basmaanun ¢ 3 doamamu. ToaHOCTD M1 BCeX 3HaUeHn K TOIKHA ONMEHNBATHCS B OIUH MTPOXOT,
110 BaJUIAIMOHHON BhIOOpKe. MccaeayiiTe Ha ogHux U Tex Ke HOJJIax BAUSHEUE CJIEAYIONMEIX (HaKTOPOB:

k or 1 mo 10.

HCHOJ’II:ByeTCH €BKJINJ0Ba NN KOCUHYCHad METPUKa.

(a)
(b)
(c)

)

(d) Ucnoub3yiorcs B3BEIIEHHBI UM HEB3BEIIEHHbIH MeTox k Gumkailmux cocemei.

Ucnonwbsyercs: i npeobpazosanue ti-idf.

3arpysure TecToBy10 BHIGOPKY (apamerp subset meroma fetch_20newsgroups). [Ipumenunre iy dimii ajgropurm
K TecToBOIt BbIbOpKe. CPaBHUTH TOYHOCTH C TIOJYYIEHHON 110 KPOCC-BAJIHIAIIH.

BriBecTn HECKOBKO JTOKYMEHTOB M3 TECTOBO# BBIOOPKHM, HA KOTOPBIX OBLIN JOMYIIeHBI omuoku. [Ipoanan3n-
poBath ux. IlocTpouTh M IpoaHATM3MpOBATH MaTpuily omubok (confusion matrix). MoxKHO BoCIOIB30BATHCS
dyukimeit sklearn.metrics.confusion_matrix.

CﬂeﬂaTB BBIBO/ZIbI: B KaKHX CJIydadX CJIEAYyeT IIO0JIb30BaTbCd KaKHUM aJIl'OPUTMOM, KaKHe IIapaMeTPbl BazKHO OII-
TUMU3UPOBATH, KaKHUe OIIIOKN JOITyCKalOT aJI'OPUTMBI.



2 DBomycHble 6aJITbI

e +0.25 basta. KadecTrBenHOe NIpoBeeHIE JAONOJHUTEIHHOIO (HE IIEPECEKAIOIIEr0oCs ¢ OCHOBHBIM 3aaHUeM ) MUHU-
HCCJIEOBAHUS 110 TEME METPHUYECKUX AJITOPUTMOB: (DOPMYIUPYETCS N3y IaeMBIil BOIIPOC, CTABATCS IKCIEPUMEHTHI,
IIO3BOJISIONINE HA HETO OTBETUTD, JIEJAIOTCS BBIBOJIBI.

o 0.5 6asuna. [locie ciaum 3aanust OyneT cocrapjeH peiTunr pemenuit 3agaan MNIST mo TouHOCTH HA CKPBITOM
pasbuenun Ha OOyYeHHe W KOHTPOJIb. ABTODBI IATH JIydux perneruii moaydar +0.5 6asa.
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