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Tema N213. UHTe /UIeKTya/IbHbIA aHA/IU3 JaHHBIX - TexXHoJ10orua Data
Mining

— 3anmauu Data Mining.

— Cnenuduueckne metoasl Data Mining-a

— O6unactu npuMenenust Mmeto0B Data Mining

— CpencTBa peanu3alvy W 3aJadyd MPOEKTUPOBaHUS KoMmIiuiekca Data
Mining

3aoauu Data Mining

Crenyer pasnuyaTh Ba pa3iaM4HBIX Ipolecca NojdydeHus 3HaHuu. [lepBbiin
— 3TO «HU3BJICUCHHUE» UX U3 JKUBOTO UCTOUYHHMKA — DKCIEPTA, CIIECIIUATUCTA C LEIbI0
WX UJIECHTU(PUKAIIMU U BO3MOXHOHM (hopManuzaiuu, noMeiieHuss B 6a3y 3HaHUN U
MIOCTPOCHUS HAa 3TOM OCHOBE SKCIIEPTHBIX CUCTEM, a TAKXKE€ B APYrux Hensax. Takoun
MPOLIECC OTHOCAT K UHXKEHEPUU 3HAHWM. [[pyroil — 310 «100bIYa» CKPBITHIX OT
MOJIH30BaTelIsl 3HAHUM W3 JIaHHBIX, TOMEIIEHHBIX B PA3JIMYHOIO POJia KOMIIBIOTEP-
Hble MH(QOPMAIMOHHBIE CHUCTEMbI, B TOM YHCIIe 0a3bl JIAHHBIX Pa3IUYHOrO Ha-
3HaueHud, UHPopMalmoHHble XpaHuwiuina. [Ipouecc BToporo poaa Ha3zbiBatoT Data
Mining — UCTIONB3YIOT PYCCKUI MEPEBOJ] «MHTEIUICKTYaTIbHBINA aHAIH3Y.

[IpeameTom Hamero uzydenus spisgercs Data Mining.

Jli1st 00pabOTKM HAKOIUIEHHBIX B Pa3jMYHbIX UCTOYHHUKAX U MECTax cOopa u
XPaHEHUs JIaHHBIX U BBITIOJTHEHUS HHTEJUICKTYAJIbHOTO aHaJu3a UCIOJIb3YIOTCS BCE
JIOCTHKEHHUSI MaTEMaTUUeCKON HayKu U UHPOPMAIMOHHBIX TeXHOJIoTUl. B epByto
ouepe/ib UCIOJIb3YIOTCS METOAbI IMHEHHOMN anre0phl, KIIaCCUYECKOro MaTeMaThye-
CKOr0 aHaJIN3a, JUCKPETHOM MaTeMaTUKH, MHOTOMEPHOTO CTATUCTHUYECKOTO aHa-
amn3a.

B sxoHOMuUeckor mpeaMeTHONW 00J1acTH MPUMEHEHUE METOJIOB MOMCKA pe-
HICHHUH, YCIOBUM HEOTPULIATEIBHOCTH U JPYTUX CBOWCTB MAaT€MAaTUYECKUX MOJE-

JIeu nyTeM ACAYKTHBHOI'O ITOJIYUYCHUA CJ'IG)ICTBI/II\/'I, HCXO0OA M3 MpCABAPHUTCIILHO
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c(OpMyIMPOBAHHBIX MPEANOCHUIOK, OTHOCUTCS K pa3/iedy SKOHOMHUYECKON HayKH,
Ha3bIBAEMOMY MaTeMaTUYECKasi DKOHOMHUKA.

AHanu3 KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN M B3aMO3aBUCUMOCTEN B IKO-
HOMUKE, KOTOPBIN BBINOJHAETCA CTATUCTUYECKUMU METOAAMHU, OTHOCHUTCS K JKO-
HOMETPHKE.

TpanuuuoHHas mMaTeMaTH4ecKas CTAaTUCTHKA JOJITrOe BPEMs sBIUIACH OC-
HOBHOW METOJIOJIOTHEN aHAIn3a JAHHBIX B DKOHOMHYECKON U IPYTUX MPEIMETHBIX
obnactax. OgHako 6a3oBasi KOHLEIIUS YCPEIHEHUS 110 BBIOOPKE 4acTO NMPUBOJIUT
K omnepanusM HaJ (UKTUBHBIMU BEIMYMHAMH. B SKOHOMHKE CpeiHHE 3HAYEHUS
psa IMmokKasaresied MO Pa3InYHbIM MPEAIPUATHSIM HWHOTA CO3MAI0T HCKAKEHHOE
npeJcTaBiIeHUe 00 OTCTAJOCTH WM, HAaoOOpOT, O HE3aypsAOHBIX yclexax psjaa
NPEANPUATUNA, OTPACIIEW WIIM PETUOHOB — CTJIAKUBAIOT HX.

1o »TOl nMpu4MHE NMOABUIICS PSAA METOJUK, KOTOPbIE OTHOCAT K crenudpuyie-
ckuM a1 Data Mining-a. Ty METOAMKY NO3BOJISIOT N30€XKaTh TAKUX CUTyalui. B
TabyMIle TPUBEAECHBI MPUMEPHI TOCTAHOBOK 334 sl METOJUK, OCHOBaHHBIX Ha

MaTE€MaTHYECKOM CTaTUCTUKE U CHGI_[I/I(bI/I‘-IeCKI/IX MCTOJaXx, CM. Tabi. 8.:

Ta6nua Ne8. Criertuduka rexnosoruit =DataMininguOLAP

OLAP
KakoBbl cpenHue IOKa3aTeNnu

Data Mining
KakoBa xapaktepHass COBOKYIIHOCTH

peHTa0eIbHOCTH TPEeANPUATHIHI
B peruoHe?

3HAYCHUN ToKa3areneld (puHAHCOBO-
XO3SIMCTBEHHOW JEATENIBHOCTH TPE.I-
IPUSATHNA B PETHOHE?

KakoBbI cpenHue pa3mepsl cue-
TOB KJIMEHTOB OaHka — (pusnue-
CKUX JIUIL?

KakoB TMIIMYHBIN NOPTPET KIMEHTA —
(U3UYECKOro JMIA, OTKa3bIBAIOUIEr0-
cs OT ycuyr 6aHka?

KakoBa cpenHsis  BenuuyuHA
€KETHEBHBIX TOKYIOK M0 YK-
pageHHOW WU (aIbIIMBOM
KPEJIUTHOU KapTOUKe?

CylecTBYIOT JM CTEPEOTHUITHBIE CXe-
MBI MOKYTIOK JIJISl CJIy4a€B MOIIICHHU-
YEeCTBa C KPEAUTHBIMU KapTOUKamu?

Brime mokaszano, 4to paboTa MO WHTEUICKTYalbHON 00pabOTKe MTaHHBIX

IPOHCXOMUT B chepe 3aKOHOMEPHOCTEH.
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OcnogHbiMu 3a0a4amu UHMENeKMYa1bH020 AHAIU3A AGNAIOMCA:

— BBIBJICHUE B3aMMO3aBHCHMOCTEN, MPUYNHHO-CIICICTBEHHBIX CBS3€H, ac-
COLIMAIINK U aHAJOTH, onpe/esieHne 3HauYeHUuN (pakTOpOB BPEMEHH, JIOKAJIM3AIIHS
COOBITHI WJIN SIBJICHUI 1O MECTY;

— Kiaccuukanus coObITUN U CUTYyalluid, ornpezaesieHne npoduiei pazind-
HBIX ()aKTOPOB;

— MPOTHO3UPOBAHKE XOa MPOLIECCOB, COOBITHIA.

['maBHOM 3amaueil 31eCh SIBISETCS BBISIBICHHE 3aKOHOMEPHOCTEN B HCCIIE-
JyeMBIX TMPOIIeCcCax, B3aUMOCBS3eH M B3aWMOBIMSIHUS Pa3IMYHBIX (PAKTOPOB, MO-
VCK KPYITHBIX «HENPUBBIYHBIX» OTKJIOHEHHH, MPOTHO3 X0/1a Pa3IU4HbIX IPOLECCOB
B 00J1aCTH MATKUX U ITyOMHHBIX 3HAHUM.

OnHOBPEMEHHO C JTUM MHOTOMEPHBIA CTATUCTUYECKUM aHAIA3 TBEPIO
yIEpP>KMBAET CBOM MO3UIMH B KECTKOU obnactu 3HaHuil. OH nenurcs Ha: hakTop-
HBIW, JUCIIEPCUOHHBIN, PETPECCUOHHBINA, KOPPEIALMOHHBIN, KIACTEPHBIN aHAJIU3
(sBisieTcst Takke cepoit maTepecoB Data Mining-a).

OTU METOJbI MO3BOJISIOT PellaTh MHOTOYUCIICHHBIE 337a4ul B 00JIACTH KO-
HOMUKH, MEHE/DKMEHTA, FOPUCIPYICHIINN, KOTOPBIE SABIIAIOTCA COCTABHOM YaCThIO
AHAJIMTUYECKOUN MOATOTOBKH MPUHSATHUS PELICHUM.

Crnennduyeckue MeTobl U o0actu npuMenenust Data Mining-a

I[ToMHMO NEPEUMCIEHHBIX BBILIE METOJAOB MHOIOMEPHOTO CTaTHUCTHYECKOTO
aHaJln3a, CTAaBUIMX TPAaJULMOHHBIMH, Bce Ooyiee HIMPOKOE NMPUMEHEHHE HAXOJIAT
cnenupuyecKre METO/Ibl MHTEJUIEKTYaJIbHOTO aHaJIu3a, MPOUCXOSIINE U3 CMEX-
HBIX oOsiacteid MHPopMauUOHHBIX TexHosoruid (IT-cucTteM) M AOCTHXKEHUU pas-
JUYHBIX 00JIACTEH HAYKHU.

K cnienrduyeckum MeTogamM UHTEIJIEKTYalIbHOTO aHAJIM3a OTHOCSTCS:

— METO/Ibl HEUECTKOM JIOTUKH;

— CUCTEMBI PAaCCyKJIEHNI HA OCHOBE AHAJIOTUYHBIX CIyYaes;

— KJ1acCU(UKAIMOHHbIE U PETPECCUOHHBIE IEPEBbS PEIICHUN;

— HEVPOHHBIE CETH;

— 'CHETUYCCKHUC AJITOPUTMEIL;
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— OaifecoBckoe 00yueHue (acComuarmm);

— KJacTepu3aius U Kinaccuduxarus;

— HBOJIIOLIMOHHOE MPOrPAMMHUPOBAHHE;

— QJITOPUTMBI OTPAaHUYEHHOIO ITepedopa.

MeToabl HEYETKON JIOTUKH MCIOJB3YIOTCS Ui ONMUCAHUS TUIOXO (popMalu-
3yeMbIX 00OBEKTOB M3 COCTaBa «MATKUX» 3HAHUW. Haj HUMHU Takke COBEpIIaIOTCs
MSATKHE BbIYMCIICHUA. Vcnosb3yercs NOHATHE «IMHIBHCTHYECKAs IMEpEMEHHas,
3HAYEHUSI KOTOPOM OIPEIEISIOTCS Yepe3 HEUETKUE MHOYKECTBA, & OHM IPEICTaB-
JsI0TCSt 6a30BBIM HAOOPOM 3HAYECHMI WM 0A30BOM YUCIOBOM IIKAJION.

CucreMbl  pacCyKI€HMHM  Ha  OCHOBE AQHAJIOTUYHBIX  CIIyYaeB
CaseBasedReasoning (CBR) ocHOBaHbBI Ha TOM, YTO MPUHATUE PELIEHUS OCYIIECT-
BJISIETCA 1O MpEeUeAeHTy, Haubosiee MOIXO0AIEMY K JaHHON CUTYyallMd C y4€TOM
OIIPEIENEHHBIX KOPPEKTUB. MHOr/a pelieHne NPUHUMAETCSI HA OCHOBE Y4€Ta BCEX
IIPUMEPOB, HAXOIAIIMXCS B XPAHUJIUIIE TaHHBIX.

JlepeBbsl pelICHU OCHOBAaHBI HA MEPAPXUUYECKON NPEBOBUIHOM CTPYKTYpe
KJIACCU(PUIMPYIOIMX NpaBui. PemieHnus o6 OTHECEHUH TOTO MM MHOTO OOBEKTa
WIM CUTYallMM K COOTBETCTBYIOIIEMY KJIacCy MPUHUMAETCS M0 OTBETaM Ha BOIPO-
CBl, CTOSALIME B y3J1ax JepeBa. [10710KNUTEIbHBIN OTBET O3HAYAET NEPEXO K MPABO-
My y3J1y CJIEIYIOLIEro YpOBHs, OTPULIATENBHBIN — K JIeBOMY y31y. IIpouecc pasne-
JICHUS! TPOJOJIKAETCS O MOJHOTO OTBETA HA BCE MOCTaBIEHHBIE BOITPOCHI.

HewponHnbie cetn — 3TO ynpolIEHHAs aHAJIOTHUsl HEPBHOW CUCTEMBI KUBOTO
opranuzMma. Pazpabotansl MojJienu HEUpPOHHBIX ceTel. PacmpocTpaneHHON MoJe-
JBIO SIBJSIETCS. MHOTOCJIOMHBIA TEpPCENTPOH C OOpaTHBIM PaCIpPOCTPAHEHUEM
omnOku. HelipoHsl paboTaoT B cOCTaBE UEPAPXUUECKON CETH, B KOTOPOH HEHpO-
Hbl HUKEJEKAIIEro CJIOS CBOMMH BBIXOJIAMU COEJIMHEHBI C BXOJaMU HEHpPOHOB
BBIIIIEJIE)KANIEro cinosi. Ha HEMpOHBI HMXKHETO CJIOSl MOJAK0TCS 3HAUEHHST BXOHBIX
apamMeTpoOB, KOTOPBIE SIBISIOTCS CUTHATAMM, KOTOPBIE NIEPEAAOTCS B CIEAYIOIINN
cioit. [Ipu 3TOM OHM OCIIA0ISAIOTCA WIM YCUIIMBAIOTCS B 3aBUCHUMOCTU OT YHUCIIO-
BBIX 3HAYECHMI, KOTOPbIE IPHUIAIOTCS MEXHEUPOHHBIM CBS35IM, Ha3bIBAEMBIX Beca-

Mu. Ha BbIXoJle HeilpoHa BEPXHEro Cj0s BbIpaOaThIBAETCA CUTHAI, SIBISIOLIMNCS
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OTBETOM CETH Ha BBEJCHHBIE 3HAUEHUSI BXOJIHBIX NTapaMeTpoB. [[j1s momaydeHus He-
00XOIMMBIX 3HAYCHUN BECOB CETh HEOOXOIUMO «TPEHUPOBATH» HA MpPUMEpax C
M3BECTHBIMHA 3HAYECHHUSIMU BXOJIHBIX MapaMETPOB M MPABUJIbHBIX OTBETOB HAa HHUX.
[TonOupatotcst Takue Beca, KOTOpPble 00ECIIEUYNBAIOT HAMOOJIBITYIO OJIU30CTh OTBE-
TOB HEUPOHHOM CETH K MPABUIIbHBIM.

['eHeTnyeckue aaropuTMbl MPEJACTABISIOT COOOW MOUCKOBBIA METOJ, HC-
MOJIB3YEMBIN ISl HAXOXJEHUS HAWIYYIIETO PEIICHUSI UM COBOKYIHOCTH pellie-
Hui. OH OCHOBaH Ha HJie€ €CTECTBEHHOTo oTOopa. HaunHaercst moctpoeHue rexe-
TUYECKUX AITOPUTMOB C KOAUPOBKH HUCXOAHBIX JOTUYECKUX 3aKOHOMEPHOCTEH,
Ha3bIBA€MbIX KaK U B OMOJIOTMU XpoMmocoMamu. HaGop Takux KOJIOB Ha3bIBAIOT
nonyJsiied xpomocom. Jlanmee mpumeHsieTcs (QYHKIUS MPUTOJHOCTH, KOTOpas
BBIJICISICT HauOosee MOAXOAIIME BJIEMEHTHl IS JalbHEHIIUX omepanuid. ITo
MOET OBITh OTOOP B KaKHe-JIMOO TPYIIIbI, HO BO3MOXEH M BapUaHT MPUMEHEHUS
CKpEILMBAHUSA U MYTAllMU C UEJbIO MOJIYYEHHS] «HOBOIO» MOKOJEHUSA. ANTOpUTM
paboTaeT HaJ U3MEHEHUEM CTapol MOMYJIAIMHU J0 TE€X MOop, MOKa HOBasi HE OyJeT
OTBEYATh 33JaHHBIM TPEOOBAHUSIM.

BbaitecoBckoe 00yueHre WK accouualuy IPUMEHSIOTCS B TE€X Clydasx, KO-
r71a CIOXUJIAcCh CUTYaIUsl YBSI3KH MEX]y cO00M HEKOTOphIX coObITHi. Hampumep,
3acesieHne HOBOCTPOEK COMPOBOXKIAETCS MPUOOpETEHHEM MeOeln U IPpYruxX mpe-
METOB JIoMaiiHero oouxoaa. HeoOXoauMo BBISSBUTH KOJIMYECTBEHHBIE XapaKTepH-
CTHKH 3TOU CBSI3U.

Knacrepuzanus u knaccudukarusi. CioBo Kiactepuszaius MPOUCXOAUT OT
aHrmiickoro cluster — my4ok, crycrok. Kiacrepuzaius npeaycMaTpuBaeT pasjie-
JICHUE COBOKYMHOCTU CXOXKMX OOBEKTOB Ha TPYMIBI — KJIACTEPhl IO HAMOOBIIICH
0sM30CcTH UX npusHakoB. [Ipobiema cOCTOUT B TOM, YTO OIIEHKA MTPOU3BOJIUTCS HE
10 OJTHOMY KakoMy JIM0O MpU3HAKY, a OJHOBPEMEHHO IO MX COBOKYymHOCTH. Pa3-
paboTaHbl aNTOPUTMBI KJIACTEPHU3AIMU, KOTOPBIE TIEPECUNUTHIBAIOT 3HAUYCHUS TIPU-
3HAaKOB B HEKOTOPYIO BEJIUUUHY, XapPAKTEPUBYIOIIYIO «PACCTOSTHUE» MEXITY 00BEK-
TaMU PacCMaTPUBAEMON COBOKYIMMHOCTA M OOBEIUHSAIOT ONH3KHe OOBEKTHI B Kila-

CTCPBEI. KJ'IaCCI/I(l)I/IKaHI/ISI OTIIMYACTCA TCEM, YTO BLIABIIAIOTCSA IMPHU3HAKH, 06’56)11/1—
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HSIOIINE 00BEKTHI, KOTOPBIE YKE COCTOAT B TPyMIax. DTUMHU METOIaMH 3aHUMACT-
Cs TAK)KE M DKOHOMETPUKA.

DBOJIIOIIMOHHOE MPOrpaMMHUPOBaHKE. B 3TOl METOIMKE MPEAIONOKEHHUS O
BUJIC alllIPOKCUMUPYIONMIEH (PYHKITUU CTPOSATCS B BUAC MPOTPaMM Ha BHYTPEHHEM
A3bIKE MporpaMMupoBaHus. IIponecc mocTpoeHus MporpaMM BBITISIUT Kak 3BO-
mouus B cpene nporpamm. Ilocie HaXOKAEHUSI B 3TOM cpeAe MOAXOIAIIECH Mpo-
rpaMMbl CHCTEMa HAaYMHAET BHOCUTH B HEE HEOOXOJIUMBIE KOPPEKTUPOBKU. IJTa
METO/IMKa peali3oBaHa poccuiickoi cuctemoit Polyanalyst. CrenuanbHbiii Mo-
JyJIb 3TOM CUCTEMBI NMEPEBOAUT HAWJICHHBIC 3aBUCUMOCTH HA JOCTYITHBIM S3BIK
dbopmyi, Tabau.

AJTOpPUTMBI OrpaHUYeHHOTO nepedopa. OHU BBIYHUCIAIOT YaCTOTHI KOMOU-
HalUKM MPOCTHIX JIOTUYECKUX COOBITHUN B Tpynmax JaHHbIX. Ha OCHOBaHMM OIEHKHU
MOJIYYEHHBIX YACTOT JICJIA€TCs 3aKIIFOUEHHUE O TOJIE3HOCTH KOMOMHAIIMM 111 0OHa-
py>XE€HUA acCOLMAIMI B JAHHBIX, IPOTHO3UPOBAHUS U APYTUX LIEIICH.

OTH METOJIbI CTAJIM BEChbMa MIUPOKO U IPGHEKTUBHO MIPUMEHSTHCS B CBSI3U C
OypHBIM pa3BUTHEM B IOCJEAHEE JecATUIeTHE XX BeKa CaMUX METOJUK U COOT-
BETCTBYIOLIUX MHCTPYMEHTAJIBHBIX cpe/cTB. OHU HaXOJSAT MPUMEHEHHUE B T€X CH-
TyaIrusix, Korja oObIYHbIE METOJIbI aHAIKM3a TPYAHO MU HEBO3MOXKHO MPUMEHUTH
M3-32 OTCYTCTBHUSI CBEICHUN O XapaKTepe WM 3aKOHOMEPHOCTSAX HCCIIENYEMBIX
MPOIIECCOB, B3aMMO3aBUCUMOCTSIX SIBJICHUM, (PaKTOB, MOBEACHUU OOBEKTOB U CHUC-
TE€M U3 Pa3IMYHBIX MPEIMETHBIX 00JIacTel, B TOM YHCJI€ B COLIMAIILHON U DKOHO-
MHYECKOM.

Oonacmu npumenenus memoooe Data Mining

C moMoIIpi0 3THX METOJIOB MPH OTCYTCTBUHU anmpuOpHOW uH(opManuu 06
00BEKTaxX U UX MOBEJICHUHN U 3HAUUTEIILHOU €€ HEMOJIHOTE PEIIAtOTCs CIASAYIOIINe
3a/1a4u:

— BBIJICJICHUE B JIAHHBIX TPYII, CXOAHBIX MO HEKOTOPHIM IMPU3HAKAM 3aIlu-
Ceu;

— HAXOXKJICHHE U alMpOKCHUMAIUs 3aBUCHUMOCTEHN, CBA3BIBAIOIINX AHAIU3U-

pyeMble TapaMeTphl WIIK COOBITHS;
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— TIOWCK HambOoJIee 3HAYMMBIX TTapaMeTPOB B JIAaHHOU TpoOsieme (3amaue);

— BBISIBJICHHE JaHHBIX, XapaKTEPU3YIONUX 3HAYUTEIbHBIC WU CYIICCTBEH-
HbIE€ OTKJIOHEHMSI OT CIOXKMBIIMXCA PaHee 3aKOHOMEPHOCTEH (aHaiu3 OTKJIOHE-
HUMN);

— TPOTHO3UPOBAHUE PA3BUTUS OOBEKTOB, CHUCTEM, IPOLIECCOB HAa OCHOBE
XpaHsIencs peTpOCIEeKTUBHON MHPOPMAIIUK UM C UCIIOIb30BAHUEM MPUHIIUIIOB
oOy4YeHHs Ha M3BECTHBIX MTPUMEpax U APYTrHUe 3aaum.

Pelienne mepeuynciaeHHBIX 3a7ad4 MOXKET OCYHIECTBISATHCA KaKUM-ITHOO W3
MEPEUYNCIICHHBIX BBIIIE METOOB MJIM KOMIUICKCHO JUTsl TIOJTydeHHsI HauboJiee ajaeK-
BAaTHOTO PEIICHMSI.

CpenctBamu MAC obecrieunBaeTcsi TakKe OIIEHKA MOJYYEHHBIX Pe3yibTa-
TOB aHAJM3a M MOJCIUPOBAHMS, B TOM YHCJIC OIICHKAa TOYHOCTH U YCTOMYMBOCTH

PE3YyJIbTATOB, BepI/I(l)I/IKaHI/IH MOI[@J'ICﬁ Ha TCCTOBBIX Ha60an JaHHBIX.



