L i }
b e i — 1 B 3

& MNNNHTENNEKTYaNnbHbIN aHann3

& ______E:gaHHblggﬂﬂ,j_ajaHﬂ'rblx

Ao W \
adumup Paganosuy
T P




Binagumup Padanosnu

Data mining, nin
NHTE/UIeKTYaJIbHBIN aHAJIN3 JAaHHbIX
nJist 3aHAaThIX. IIpakTHYecKkun Kypc

«-Tpenn»
2014



VIIK 316.77
BBK 88.53

Padanosuu B.

Data mining, wiiv MHTeJJIEKTyaIbHbIA aHAIU3 JAHHBIX JJIS1 3aHATHIX.
IIpaktnueckun kypc / B. PadanoBuu — «M-tpenn», 2014

ISBN 978-5-9791-0311-2

Yro Takoe nHpopmanua? Kak MOKHO poaHAJIM3UPOBaTh JaHHBIE, KOTOPbIE

y Bac ectb? A ecii JaHHBIX OYeHb MHOTO ¥ OHU TPEOYIOT BHIUMCIIUTETHHOM

MOIIIY COBPEMEHHBIX KOMIbIOTEPOB? Kakue BBIBOABI MOKHO CIIENIATh U3 ITOIO
MaccuBa JaHHBIX ? MOXET — HUKAKUX, & MOXKET — 9TO HEUCCSAKAEMbIN UCTOUYHHUK,
MPUHOCSIIUNA BCE HOBBIE BO3MOXHOCTU.CaMoe 1IEHHOE, UTO eCTh y JII000ro
YeJIoBeKa, 3TO €ro 3HaHU S, TIOMHOKEHHbBIE Ha OIbIT. JTa KHUTA IOMOTAET 3aHSITOMY
YeJIOBEKY OBICTPO MOTPY3UThCS B YBJIEKATEIbHBI MUP UHTEJUIEKTYaJIbHOTO
aHaJIN3a JAHHBIX C 1IEJIbI0 U3BJICYEHU S M0JIe3HOM UH(OPMAIUU, KOTOPYIO MOKHO
WCIOJIb30BaTh B JaJIbHEHIIIEM, HalIpUMep, B OM3HECe WX B IPUHATHN PEIlICHUT.
IT1a IeATebHOCTD MO-aHIIMMCKU Ha3biBaeTcsl Data mining ¥ COAepAKUT METO/IbI,
UCIOJIb3yeMble CAMBIMU Pa3HBIMU CIIELIUATTUCTAMU-AHAIUTAKAMU, UCCIIEAYIONUMU
MEIUIIMHCKHE, TIOIUTUYECKUE, SKOHOMUYECKUE U JPyTrre BCEBO3MOKHbBIE
WCTOYHUKY AaHHbIX.IIpeanomnaraercs, yto untarens Oonee-MeHee 3HakoM ¢ Excel
Y TIOJIb3YeTCsl UM BpeMs OT BpeMmeHu. 3Hanus SQL-cepBepa He TpeOyeTcs, HO
MOJIE3HO UMETb.
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Baagumup Padanosuu
Data Mining, nji1 HHTEJJIEKTYaJIbHbIN aHAJIN3
JAHHBIX 1JIs 3aHATHIX. [IpakTHYecKNl Kypc

«Moemy omuyy Heopro Pagpanrosuuy, komopolii ecezda noHuman, umo
uHgbopmauus nPaguImn MUpom»

IIpeaucaosue

Mup, B KOTOPOM MBI )KMBEM, CKOHIIEHTPUPOBAH BOKPYT MH(MOPMAIIMH, KOTOpast 0OpyIIMBaeT
Ha HaC OrPOMHOE KOJIMYECTBO OUTOB execeKyHIHO. Harlla BcesieHHas KonoccallbHbli IPOU3BOUTENb
uH(pOpMaIK, OHa Xke — ero 00padoTurk. [IpuIIo MOHMMaHUEe TOTo, YTO 3aKOHBI (PU3UKHU HE CTOJIBKO
ONMCHIBAIOT OOBEKTH BCEJIEHHOM, CKOJIBKO MH(OPMAIMIO O caMuX OOBEKTax BceleHHOH. [omroe
BpeMs I0JIarajiv, HalpuMep, YTO CKOPOCTb CBETa €CThb MAaKCHMAJIBHO JOIyCTMMasi CKOPOCTh [IBH-
XeHUsI 0OOBEKTOB (OCHOBHOM IMOCTYJIAaT CHIEMAIbHON Teopru oTHOcUTebHOCTH). Ho achdexT BaBu-
JioBa-YepeHKOoBa, KOra 2IeMEHTapHble YaCTUIIbl IBUTAIOTCS B Cpejie ObICTpee CKOPOCTH CBETA B 3TOM
ke cpejie, Teopusi MH(IIALMM BCEJIEHHOM, KOTOpas MPEeACKa3bIBa€T CKOPOCTh PACIIMPEHUsT BCEJIECH-
HOI MHOTO MPEBbILIAIONIEN CKOPOCTh CBETA, UJIM CKOPOCTb TOYKHU NEPECEYEeHMs JBYX CKPEILEHHBIX
JIy4el CBETa JIETKO MOXKET IIPEBBIIATh CKOPOCTh CBETA — MIOKA3bIBAIOT, YTO 3TO HE TaK. 3HAYMT, peYb
IIJIa HE O CKOPOCTU CaMMX OOBEKTOB. XOTUTE WM HET, CliellalIbHasi TEOPUsI OTHOCUTENILHOCTU CTa-
BUT OrPaHMUYEHME Ha CKOPOCTb PAclpoCcTpaHeHus1 nHpopMmaluu. BoT oHa-TO HE MOKET MpPEeBbILIATH
cKopocTh cBeTa. OOBEKT, IBIKYIIMIICS ObICTpee CBEeTa He MOXKET HecTH B cebe mHpopmario. Mol
Jaxe He KacaeMcsl TepPMOIMHAMUKH, KOTa 3aKOHBI (PU3UKH HE TOJIbKO MO CYLIECTBY, HO U IO (hopme
ONMCHIBAIOT MH(POPMALTMOHHBIE TIpoLiecChl. BcroMuuTe XOTS OBI TAKOE BaKHEHINEe TIOHATHE TePMO-
JAVHAMUKHU, KaK SHTPOIHSI.

Ho nocrarouno. YtoOsl pazoOparbcst B TakoM 0O0beMe MH(pOPMALIUK, €€ CHCTeMaTU3alus 1
M3YyYEHHE yKe He0OXOAUMOCTb 1151 Hac. OrpoMHble 00beMbl MH(OPMALIMH, JAaXKe Te, KOTOPblE HaKaIl-
JMBalOTCA (TEHEepUpYIOTCs) OU3HEC-IPOU3BOJCTBOM NEPEXOAAT T€ KOINYECTBEHHbIE MOPOTrU, KOTO-
pble MPeJBOCXUILAIOT KAaYeCTBEHHbIE U3MEHEHUS U MO3BOJISAIOT HAXOIUTh HOBbIE 3AaKOHOMEPHOCTH,
J0cee HeYJIOBUMbIE B HEOOJIBIIMX HAKOIUIEHHBIX OObeMax JaHHbIX.

OTa KHUTA J15 TeX, KTO UHTepeCcyeTcsl TEMOM, KTO XOUeT ObITh B JIa/ly C COBPEMEHHOCTBIO U IIPH-
KOCHYTbCS1 K TIOBEPXHOCTH OTPOMHOM U OBICTPOPa3BUBAIOLIENCS HAYKH — MHTEJJIEKTYaJIbHBIN aHAJIN3
naHHbIX. KHHTa Harmcana MakCMMAaJTbHO MTPOCTO, € YKJIIOHOM B MTPAKTUKY U C OOJBIIIMM KOJTMYECTBOM
wimoctpauuid. I[TpouTs ee, Bbl, HECCOMHEHHO, CMOKETE CaMM Cpasy K€ MOIBITaThCsl MPOAHAIU3UPO-
BaTh UMEIOIIMECS JaHHbIE.

Astop BbIpaxaeT OmarogapHocts MBany ['punenko (r. PoctoB-Ha-/loHy), 3a momMortp B cHa0-
’KEHUU JIaHHBIMU JJ11 IPUMEPOB B KHUTe, peJakTopy v uznareno VBany 3akapsany (r. Mocka) 3a
NOJIEPAKKY U MHTEpEC, a TAK:KE BCEM MY3aM, BJOXHOBJISIOLMM MEHS.
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IIpeameTr kKHUIrK

[Mpuspak 6pomut mo Poccum, mpuspak pa3padOTKU AaHHBIX. Ppa3a «pa3padOTKa JaHHBIX»
MIPOMCXOIUT OT aHrmickoro Data Mining u B 3TOi KHUTE MBI Oy[ieM KCIOJb30BaTh 00a TEPMUHA.
Kpome Toro umeercsi TepMUH MHTEIUIEKTYAJIbHBIN aHAM3 JaHHBIX, KOTOPbI MBI TOKE OyeM 4acTo
UCIIONB30BaTh KaK SKBUBAJICHTHHIN. Pa3padoTka JaHHBIX 1 00padOTKa JaHHBIX XOTS 3BYYaT MOXOKE,
HO BEIlIM OYEHb pa3HBbIE.

Takum 06pazom cchopMyIMpOBaH MpeJMET KHUTU: Mbl Oy/IeM FOBOPUTH O IMTPAKTUYECKUX METO-
Jax MHTEJUIEKTYyaJIbHOTO aHA/IM3a AAaHHBIX. DTa KHUTa HE SIBJSETCS y4eOHbIM MOCOOMEM, TaK Kak
OHA HE COAEPKUT CUCTEMATUYECKOrO U3JI0KEHU 1 UCIIOIb30BaHU TaKMX NpUiIokeHui Kak Excel nnn
SQL-cepBep, KHHATa MpeAIonaraeT, 4To uuTarenb Oonee-meHee 3HakoM ¢ Excel m monmb3yercss um
BpeMs oT BpemeHH. 3Hanue SQL-cepBepa He TpeOyeTcsi, HO MOJNE3HO UMeTh. B To ke Bpems, 3Ta
KHUTA — HE CIPABOYHUK, MOCKOJIbBKY HE COAEPKUT OoraToro (hakTHUECKOro Marepuaia, XOTs, Kak
Y CMPABOYHUK, OHA OTJIMYAETCS] KPATKOCTHIO M3JIOKEHUsI MaTepuasia. Mbl n30eraem JJIMHHBIX MPO-
CTPaHHBIX PACCYkICHUI M B KaXKIOH IJ1aBe TIOJBOAMM YHTATeNsI K CAMOU CyTH IIPOOJIEMBI U e pelrie-
Huto. Ckopee BCero, 3Ta KHUra €CTb BBOIHBIN KypC K MPAaKTUUECKOMY MHTEJJIEKTYaIbHOMY aHAJIU3Y
naHHbIX. Ecny yurarens 3aXxBaTUT 3TOT YapyoOLIUil MUP, OH YBUAUT HACKOJIBbKO CHJIbHBIM MHCTPY-
MEHTOM OH MOXET OBJIa[eTh, MUCCUSI KHUTY OYyJIeT CUMTATHCS BBIIOIHEHHOM.
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JIJIs1 KOro 3Ta KHHUra

STa KHUra HamucaHa JIs1 TEX, KTO XOYET 6I)ICTpO HAy4YUTHCA aHAJIM3UPOBATb HAHHLIC IIOMI-
PYUHBIMU CpPEJICTBAMHM, HE MpUoOpeTast JOMOMHUTEbHBIX JOoporux mporpamm. Knura mis mozei,
3aHSATHIX U JICNOBBIX, KOTOPBIE XOTAT BOWTH Cpa3y B CYTb MPOOIEMBI M BBISICHUTD 1Jis1 ceOsl Kak 3TO
ACJIACTCA, 4 TIOTOM PEIIUTDb, HY)KHO JIX UM 9TO WUJIU HET, U €CJIM HY)KHO, TO U3YUUTL APYyrue, 60}166
AeTajibHble KHUTH, C TEOPETUIECKUMH OCHOBAMH. DTy KHUTY OyJeT JIerKO YMTaTh MPOodecCuoHaIb-
HBIM IIporpammuctam, SQL-pa3padoTunkam, aIMUHACTpAaTOpaM 0a3 JaHHBIX, HO He TOJIBKO. CaMuM
BbI60pOM HWHCTPYMCHTA JId pa3pa60TK1/1 JaHHBIX MbI XOTUM OOBECTU METOAbI MHTCIVICKTYAaJIbHOT'O
aHaJIM3a JTAHHBIX JIO CAMBIX IMUPOKUX CJIOEB CIEIUAIMCTOB, BKIIOUas aHAJIMTUKOB, WCCIIETYIONUX
MeIUIUHCKHE, TOJIUIEHCKIE, TIONMUTHYECKUE, SKOHOMUYECKHE U IPYTiUe BCEBO3MOKHBIE HCTOUHUKU
JAaHHBbIX. M HaMCPCHHO OITYCTWJIM ACTAJIBHBIC MATEMAaTHUYCCKUC O6OCHOBaHI/IH KOHKPETHBIX aJlro-
PUTMOB, JICKAINUX B OCHOBE N3Yy4Ya€MbIX UHCTPYMEHTOB, IIOCKOJIbKY HE Ka)KI[bIﬁ AHAJIMTUK, Ja U IIpOo-
IPaMMUCT, IMeeT HeOOXOIMMYI0 MaTeMaTUIeCKyIo MOATOTOBKY. Mbl KOHIIEHTPUpPYEMCS B KHHTe Ha
MPAKTUYCCKOM IMPUMEHCHUH, TTIOHUMAaHHUU U aHAJIN3€ PE3YJIbTATOB. Knur Ha 9Ty TEMY HPAKTHUYCCKU
HET, B TO BpeMs KaK XOPOIIUX TEOPETHUECKUX KHUT UMeeTcs OOoJIbIoe KomvecTBo. [IpenBapuresib-
HBIX 3HAHWI ¥ YMeHUsI HaBbIKOB padoTsl ¢ Excel u SQL-cepBepom He TpeOyeTcs.
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ITouemy Excel

V3ke cerofHsi CyecTByeT JOCTAaTOYHO MHOTO MPHJIOKEHUH MO3BOJISIIONINX pa3padaThBaTh JaH-
Hele. Microsoft (SQL Server), Oracle, SAP, TeraData, R u apyrue. OgHako, Bce OHU TMperoa-
raloT Cephe3HYI0 MPOrPAMMUCTCKYIO TIOATOTOBKY M BJIaJJIeHUE COOTBETCTBYIOIIMMU SI3bIKAMU, BCTPO-
€HHBIMH B 3TU MPUJIOKECHUSI.

3aciayra komrnanuu Microsoft B TOM, 4TO OHa PEBOMIOIMOHU3UPOBAJIA TIOAXOA K ITOW IMPO-
Oneme, crenaB ee JIOCTYIHOM MPAKTUYECKH BCEM, He TOJIBKO MPOrpaMMHUCTaM, HO M aHAJIMTHKAM,
MHTEPECYOIUMCS TEMOW. DTO CTAlIO0 BO3MOXHBIM MMEHHO Onaropapsi Hammumio Excel. MiMeHHO
yepe3 Hero Microsoft ABUHYJIa MHTEJUIEKTYaIbHbIA aHAJTM3 JAHHBIX B MacChl. Terneps, MOJIb30BaTeo
Excel HeT HyX[pl 3HaTh MaTeMaTHYECKUE TOHKOCTU aJTOPUTMOB M BBIOOpA MOZENEH U HET HYX[bI
CTPOMTH XPAHWJIMIIA IAHHBIX (YTO pa3yMHO B ClTy4yae HaJIU4IHsi OTPOMHOTO, UCUHUCIISIEMOTO COTHSIMU
THICSIY U OoJlee 3aluvceid, NCTOUYHMKA JIaHHBIX), 4To TpeOyeT yrayOneHHoro 3HaHus SQL-cepBepa.
Hakownerw, Tot cambiii axt yro nporpamma Excel de-facto yxe ucrosnb3yercss MHOTMMU MUJUTMOHAMU
CIIEIUAJICTOB, SIBJISIETCS] OUSHb MOIY/ISIPHOM, CaMOU paciipoCTpaHEHHOU 1 OOIIEIOCTYITHON He OCTa-
BWJIO HAM COMHEHHI, YTO BBOAHYIO KHUTY, TIOHATHYIO HE TOJBKO IMPOrpaMMHUCTaM, Ha TeMy paspa-
OOTKM JJaHHBIX, HAJI0 MMUCaTh, OCHOBBIBasiCh Ha Excel.

MpI Takxke yOexKIeHBI, YTO JIyUIIUi Cocod M3ydUTh HOBYIO OOJIACTh 3HAHWW — 3TO HA4aTh
CaMOMy aHaJIM3MPOBaTh CBOU JaHHbIE. TpyqHO NpeicTaBuTh cede, YTo-HuOyIb Oosee MpocToe Win
6onee pocrynHoe, yeM Excel. ['maBHOe — HaYaTh, BOWTH B Kypc JeNa, pa300paThCs C CYThIO, a 3aTeM
MOXHO BBIOMpATh JIpyrie MHCTPYMEHTHI IO cBoeMy yeMoTpeHuio. Harpumep PolyAnalyst wmm R.

EcrectBenHo, Bnajienne SQL-0M 04eHb OMOKET YUTATEIIO ISl MAHUITYJIMPOBAHUS JaHHBIMH,
0COOEHHO Ha 3Tare X OYMCTKH, KOT/Ia 3TO JIETKO caeath cpencraBMu SQL-cepBepa, HO 3T0 HeobsI-
3aresibHO. MoxkHO oOoiTrck camuM Excel. B 1iesiom 3ta kHUra Oy/eT MoHSATHA aHATUTHKAM W BCeM
TeM, KTO HE UMeEeT CIeMaIbHOTO MATEMAaTHUECKOTO WM MTPOTrPaMMHUCTCKOTO 00pa30BaHusI.
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Hannbie n1 Undopmanmsa

[Nouemy pa3paboTKa JaHHBIX CTAHOBUTCS Bce OoJee aKTyaIbHOH 3a7a4el ¢ KaxkIpM aaem? [la
MIPOCTO MIOTOMY, UTO BCE OKpPY:Kalollee HAC, BeCh BHETHUI MUP 3TO CIUIOIIHOM MOTOK MH(pOPMAITUH,
KOTOPYIO HAIll MO3T TIOCTOSIHHO TiepepadaThiBaeT. B camom fere, gaxe Takue Ka3ajioch Obl BEIIU, KaK
KacaHue JPYyroro 4esioBeKa, CIyllaHue ero peud, KylaHue B Mope — 3TO Bce, He 6ojiee 4eM, IPOoCTo
JaHHbIe O TeMIlepaType, TBEPIOCTH, IIBeTe, BI3KOCTU U TaK Jajiee, 0 cpefie Wim codeceqHuke. Bech
BHEIITHUI MUP TI0 CYTH 3T0 HAOOp IaHHBIX JJIs Hac, He Oonee Toro. Baymaiitecs! Hamo 3ameTuts, uto,
BOOOIIIE TOBOPsI, MOHATHSA "qaHHble" 1 "MH(pOpMaIys" He UAeHTUYHBL. Mbl IMEHHO repepadaTbiBaeM
OrPOMHBI HAaOOp 3pUTENBHBIX, CIIYXOBBIX, OCA3aTEeNbHBIX M MPOYMX JaHHBIX. Korma B pesysbTaTe
00paOOTKM MBI HAXO/IUM TIOXOKHE CETMEHTBI, MbI BBIIE/ISIeM UX B OfiHY cyinHocTh. Ham npyr Ilets,
3TO ONpeeSeHHbI 00pa3, XapaKTepu3yoIuiics Oonee-MeHee HEM3MEHHBIMU XapaKTePUCTUKAMU —
3pUTeNbHBIC JIaHHbBIe (IIBET BOJIOC, IVa3, OBAJI JIUIA U T. 1.), CIyXOBbIe (TeMOp (YacToTa) roioca) u
npouee. Utak, O61arogapst 3HaUMTEIbHOM TABTOIOTMU B TIOTOKE JAHHBIX, Mbl B COCTOSIHUM BBIIEISTh
3akoHOMepHOCTU. Ecii Obl He ObUIO MOBTOPSEMOCTH JTaHHBIX, TO HE OBUIO Obl 3aKOHOB MPUPOIPbI,
TaK KaK HEBO3MOXHO OBLIIO 0OOOIIUTH IaHHBIE B JTAKOHMYHYIO (pOpMy — 3akoHOMepHOCTh. Ha camom
ene Bce 0OCTOUT HA0OOPOT: HAIMYKE B IPUPOJIE 3aKOHOMEPHOCTEN 00YyCIaBIMBAET TIOBTOPSIEMOCTb
JaHHBIX. 3aKOH MPUTsDKeHUs 3apsaaoB KynoHa, Harpumep, 0000IaeT OrpOMHBINA HA0OP OTAEIbHBIX
JAHHBIX, CBA3BIBAIOIINX MEX/Ty COOOU pa3Mep 3apsi/IOB, PACCTOSIHUI MEXTy HUIMU U CUJIOW, ICUCTBY-
foniell Ha HUX. BMecTo Toro, 4toObl 3aMoNHATh OrPOMHBIE TAOMUIIBI B 0a3aX JaHHBIX IS Pa3sHbIX
COYETaHWI 3apsIOB, PACCTOSHUN M CHJI, 3HAYMTENIHHO yIO0OHEH M IPOIIE 3aMMcaTh 3aKOH U PacCum-
THIBATh U3 HErO CUITY, IEUCTBYIOLIYI0 MEXIy 3apsijamMu. B 3TOM 3aKOHE HET HMYEro JIMIITHEro, HeT
noBTopsieMoctd. OH MMHUMAJIEH U U3 HEro HW4ero Hemb3st yoparb. OH cOmepkUT KBUHTICCEHIIUIO
orpoMHoro Habopa 1aHHbIX. OH 1 ecTb nH(popMarus. apopmMalys B CyIITHOCTH 3TO TOT MUHUMAJTb-
HBIIT HAOOP JaHHBIX, KOTOPBIA YMEHBIIIUTH HEJb3s1, THA4Y€e JaHHbIe HEBO3MOXHO OyJIeT y3HaTh/BOCCTa-
HOBUTb. SHUUM, BHCHO YMMb 8blOEANMb UHPPMUIO PAOU 00OUHUS 02PMH20 0bema OHHX. VI3 IpebIy-
111 CTPOKH Mbl yOpaJIv JIMIIHUE JaHHbIe (JIUIITHIE OYKBBI), HO MH(OPMAIIMOHHAS CYTh COX PAHUJIACh.
[Touemy? Bnaromapsi BRICOKOMY YPOBHIO TABTOJIOTUM B PYCCKOM (U JIIOOOM JIPyroM) sI3bIKE.

Tak, pa3paboTKa JaHHBIX KaK pa3 ¥ 3aHUMAaeTCs TeM, 4To oOpadaThiBasi OOBEMHbIE MACCHBBI
JaHHBIX, OHA TIHITAETCS OOHAPYKUTDH O0JIee EMKHE 3aKOHOMEPHOCTH. BBIXOJIOMIUTH TOBTOPSIEMOCTD U
OOHAPYKUTh NEUCTBUTEIHHO TOJIE3HYI0 MH(OPMAIMIO. A B HAIll BEK 9TO OYeHb HEOOXOAMMO, Aa0bl
HE MOTePSIThCS B JEOPSX OrPOMHOIO MOTOKA TAaHHBIX, MPOJIMBAIONIETOCs Ha HAC.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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