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Data Mining - COBOKYMHOCTb MeToA0B OOHapy*KeHMA B [AaHHbIX PaHee HEWU3BECTHbIX,
HEeTPUBMANbHbIX, MPAKTUYECKU MONE3HbIX WU AOCTYMHbIX ANA WHTepnpeTauum 3HaHWUN,
HeobxoAMMbIX ANA NPUHATUA PELLEHNIM B pa3IMUYHbIX chepax YenoBevyecKom AeATeNbHOCTU.

Tepmun Data Mining («/Zlobbiya 0aHHbIx») BBeaeH puropuem Mateukum-LLUannpo B 1989r:
NmeeTca 6onbluaa 6a3a AaHHbIX, U3 KOTOPOM XOTUM U3BAEeYb « CKPbITble 3HAHUAY:

* PaHee HeunsBeCTHble

* HeTpuBuanbHble

* [lonesHble gNA NPAKTUKHU

* NHTepnpeTnpyemsble

OcHoBy meTogos Data Mining cocTaBnatoT BCEBO3MOKHbIE MeTOAbl KNacCudUKaLmu,
MOJEeNIMPOBAHUA U NPOTrHO3MPOBAHMA, @ TaKXKe CTaTUCTUYECKME METObl, N3 KOTOPbIX
H6onbLIYIO YAaCTb COCTABAAIOT METOAbl MallMHHOro obyveHus (Machine Learning).



Ymo makoe Machine Learning?

ML - o6LWnpHbIA Noapasaen MCKYCCTBEHHOrO MHTEN/IeKTa, M3yYatoLWwnii
MeToAbl MOCTPOEHUA aNTOPUTMOB, CMOCOOHbIX 0OyYaTbCS.
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X — MHOecTBO 06bEKTOB; Y- MHOXecTBO OTBETOB

NmeeTca Hem3BecTHas uenesaa ¢pyHKUma (target function) :
y:X—>Y

J1aHo:
{)?1,...,)?1} e X - BoibopKka obbekToB (dataset)

y; = y()?j);j =1...N - MU3BecTtHble oTBETHI

Hattmy qg: X — Y  -anroputm, pewatowan ¢yHkuma (decision function),
npMbAnKatoLWMINCA K Yy Ha Bcem MHoXecTBe X




Cnocobbl nocmpoeHus as20pumma a.

—y B X == g] ege—gm! g3



x9) - MpusHaku/ceoiictaa (features)
J

1=1..M

Bbibop 1 noctpoeHne (popmmnpoBaHME) NPU3HAKOB —
Bar*KHbIN 3Tan peweHua 3agadun ML

Ob6beKT 4acTo oNUCbIBaETCA B BUOE BEKTOPA:

- -
o

Buabl NpnU3HaAKOB:

* BuHapHbIN

* HoMWHaNbHbIN

* MNMopAaaKkoBbIn
KonnyectBeHHbIN

BbibopKa — B BUAE MaTpuULbl

«0OBEKT-NPU3HAKY:
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Tunsl 300a4. Knaccugpukayus

1. 3apauum knaccudpukauyum (Classification):
* Y={-1;1} - 6buHapHas knaccudpumkaumua (Knaccnbdbukauma Ha 2 Knacca)
* Y={1,...K} — Ha K HenepeceKaloLwnxcs Knaccos

* Y={0;1}¥ - Ha K KnaccoB, KOTopble MOryT nepeceKaTbcs

Knaccudpukatop
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[pumep: 3agaya
KnaccupuKaumm LBETKOB MPUCA
(Pnwep, 1936r.)

| =4 NnpuU3HaKa
Y| = 3 knacca
OnwnHa Bblbopkn N = 150
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Iris Data (red=setosa,green=versicolor,blue=virginica)
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Iman obyyeHUA U hbUMEHEeHUA

e ObyueHune. CTpoum aaropuTm a no BbibOpPKe:

\
/xl(” o xM (y, )
: - | |>a
(1) (M)
Xy Xy ) Uy

* [pumeHeHne. ANropuUT™m a ANA HOBbIX OO BEKTOB BblAAET OTBETDI:

(%0 DY (@)

(1) =~ (M) ~
\xT cee xT / \aT)
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2. 3apaumn BoccTaHOBAEHUA perpeccum (Regression)
*Y=R

3. 3apaum paHXuposaHua (ranking):

* Y- KOHEeYHoe ynopsaaoYeHHOe MHOMKEeCTBO



4. Knactepusauus (clustering) — obyuerHumne 6e3 yunrtensa (unsupervised
learning)

* Y —He 3apaetca. B atom cnyyae Tpebyetca MCKaTb 3aBUCMMOCTU
MmexXay obbeKkTamu



 O6beKT —3aABKa Ha NOJIy4EHUE KpeauTa
* Knaccbli: good, bad

* [I[pmepbl NPU3HAKOB:
* BUHapHble: non, Hannyme TenedoHa,...
* HoMmunHanbHblE: mecTo paboTbl, Npodeccna, MecTo KUTENbCTBA,...
° ﬂOpﬂ,ﬂ,KOBble: AO/TKHOCTD, o6pa303aHme,...
e Konn4yecTBeHHbIE: BO3PACT, 3apn/aTa, CTaxK paboTbl, cymma KpeauTa,...

* OcobeHHOCTU 3a4aun:
* BepoAaTHbI NPOMNYCKM AaHHbIX
* Bo3mMOXHa He4OCTOBEPHOCTb AaHHbIX
* Hy}KHO oLeHUTb BepoATHOCTb AedonTa P(bad)



* O6beKT — aboHEeHT B onpeae/ieHHbIM MOMEHT BPeMEeHM
* Knaccol: ynaer nauv He ynget B cneayroem mecaue

* [I[pmepbl NPU3HAKOB:
* BMHapHbIE: BKAOUYEHHbIE YCAYI1, KOPNOPATUBHbBIN K/IUEHT...
* HoMWHanbHbIE: TAPUPHbBINA N1aH, PETMOH NPOXKMUBAHUA, ...

* KosnuyecTtBeHHble: AIMTENIbHOCTb pa3roBopos (Bxoaawmx, ncxoaawmx, CMC,
TpaduMK), cymma onsaTbl, YaCTOTa ONAaThl,...

* OcobeHHOCTH 3aaauMn:
* CBepxbonblime BbIOOPKK
* HenoHATHO, KaKMe NPU3HAKKU BbIYUCATb MO KCbIPbIM AaHHbIMY
* Hy»KHO OLUEHUTb BEPOATHOCTb YX0A3



* O6beKT — napa <3anpoc, AOKYMEHT>
* Knaccol: pefieBaHTEH UM He peneBaHTEH

* [I[pmepbl NPU3HAKOB:

* Konn4vectBeHHble: YacTOTa CNOB 3alpoCa B AOKYyMeHTE, YHNC/TO CCbIJIOK HA
AORKYMEHT, YHNC/TO K/TMKOB Ha AOKYMEHT,...

* OcobeHHOCTH 3a4aun:
* ONTUMU3NPYETCA HE YNCI0 OLLINDOOK, @ Ka4eCTBO PaHKUPOBAHUA
e CBepxbonblune BbIOOPKU



* O6bEeKT — TEKCTOBbIN AOKYMEHT
* Knaccbl: PybpuKkn TemaTM4ecKoro Katanora

* [I[pmepbl NPU3HAKOB:
* HomunHanbHbIE: AaBTOP, o4, U3aaHue,...

* KonndvecteseHHble: HacToTa noAaBaeHUA TEPMHUHOB B AOKYMEHTE, B Ha3BaHWN, B
B K/Z1IOYEBbLIX C/10BAX,...

* OcobeHHOCTU 3a4auMn:
* OyeHb bonblLOE KONNYECTBO NMPU3HAKOB (cnoB., cioBodopm)
e [IOKYMEHT HanncaH Ha ectecTBEHHOM A3bike (EA)
e [IOKYMEHT MOXET OTHOCUTBLCA K HECKO/IbKUM pybpurKam



» Kateropusaumua tekcros (classification) —

* OTHECEHUWN AOKYMEHTOB U3 KONNEKLUUN K OAHOMN UM HECKO/IbKMM rpynnam
(Knaccam, Knactepam) CXoXKUX mexay cobomn TeKCToB

* U3BneueHne nudopmauum (information extraction) —

* 3TO 334343 aBTOMATUYECKOro uU3BaeyeHms (MoOCTPOeHUA) CTPYKTYPMUPOBAHHbIX
NAHHbIX N3 HECTPYKTYPUPOBAHHbIX UM CNAabOCTPYKTYPUPOBAHHbIX
MALINHOYUTAEMbIX JOKYMEHTOB (pacno3HaBaHME MMEH Nt0AeN, HAa3BaHUM
OpraHu3auunin, NOMUCK KAOYEBLIX CNOB ANA TEKCTA, aBTopedepmnpoBaHue)

* UHbopmaumnoHHbIU Nounck (information retrieval) —

* Npouecc NONCKA HECMPYKMYpPUPOBAHHOU NOKYMEHTANIbHOU MHPOPMaLUHK,
yA0BAETBOPAIOLWEN MHPOPMALMOHHbIE NOTPEOHOCTU (Npouecc BbIABNEHMA B
HEKOTOPOM MHOKECTBE AOKYMEHTOB BCEX TEX, KOTOPbIE MNOCBALLEHbI
YKa3aHHOW Teme)



