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I/IHTeJIJIEKTyaJIbeIﬁ AHAJIN3 JAaHHbIX

WHTennekTyaabHbli aHaIM3 JaHHBIX — 3TO MPOLIECC U3BJIEYEHHS M OOHApYKEHUS 3aKOHOMEp-
HOCTel B OOJBIINX HAOOpax JaHHBIX C MCIOIb30BAHMEM METOIOB Ha CTHIKE MAIIMHHOTO OOy4YeHus,
CTaTHCTUKHU U CUCTEM 0a3 JaHHBIX, OCOOEHHO 0a3 JaHHBIX, COICPKAIIMX OOJBIINE YKMCIIOBbIE 3HA-
YeHHsl. DTO BKJIIOYAET B ceOs1 TIOMCK B OONBIIMX 00beMax MH(pOPMALIMK CTATUCTHUECKU 3HAYMMBIX
3aKOHOMEPHOCTE C TIPUMEHEHUEM CIIOKHBIX MaTeMaTHuecKux anroputmoB. CoOpaHHBIE MepeMeH-
Hbl€ BKJIIOYAIOT 3HAYEHUE BXOAHBIX JAHHBIX, YPOBEHb JOCTOBEPHOCTH M YACTOTY TMIOTE3BI, A TAKKE
BEPOSATHOCTb OOHAPYKEHHUS CITy4aiiHON BHIOOPKM. OH Takke BKJIOYaeT B ceOsl ONTUMM3AIIMIO TTapa-
METpPOB JUTsl TIOJTyYeHUsI HAWJTyuIlero madioHa WM pe3y/ibTara, KOPPEKTHPOBKY BXOIHBIX JAHHBIX
Ha OCHOBE HEKOTOPBIX (PAKTOB YISl YAYUIIEHUSI KOHEUHOTO pe3yJsibTaTa. DTU MapaMeTpsl BKIIOYAIOT
B ce0s1 mapameTpsbl 151 CTATUCTUYECKUX CPEIHUX, TAKMX KaK pa3Mepbl BRIOOPKH, a TAK)KE CTATUCTH-
YecKue MoKa3aTesy, Takue Kak 4yacToTa OMMOOK M CTaTUCTUYECKask 3HAYUMOCTb.

WneanpHplil cCLieHApUil U1l MHTEJJIEKTYaJIbHOTO aHAJIM3a JaHHBIX COCTOMT B TOM, YTO Mapa-
METpbl HAXOJATCS B MOPSJIKE, YTO 0OECreunMBaeT HaWIyylllie CTaTUCTUYECKUE Pe3y/IbTaThl C Hau-
Oosiee BEPOATHBIMU 3HAYEHUAMM ycrexa. B 3ToM nieaabHOM CLieHapuM MHTEJUIEKTYaJIbHBIN aHaIN3
JaHHBIX IPOMCXOAUT B PAMKaX 3aKPbITOM MaTEMaTUYECKON CUCTEMBI, KOTOPasi COOMpAeT BCE BXO/IHBIE
JaHHbIE [U1sl CUCTEMBI M BbIIAeT HauOoJee BEpOATHBIN pe3y/bTaTr. Ha camom Jesie uieasnbHblii clieHa-
puii peKO BCTpeyaeTcs B peasibHbIX cucteMax. Harpumep, B peasibHOM KM3HU 9TOTO HE MTPOUCXOAUT
IIPY NIOJTy YEHUH UHKEHEPHO-CMETHOM IOKYMEHTALMM N0 peajibHOMY An3aiiH-IpoeKTy. BmecTo aToro
IJ1s1 pacyeTa HausTydllel OLIEHKH ycriexa UCHOJIb3YeTCsl MHOKECTBO (PaKTOPOB, TAKMX KaK apaMeTphl
MIPOEKTA U TEKyILasl CJIO)KHOCTb IPUBEJEHUS IPOEKTa B COOTBETCTBUE CO CIeM(PHKALIMAMY IIPOEKTa,
Y 3T NapaMeTpsl MOCTOSIHHO MEHSIIOTCS TI0 Mepe MPOABWKEHUS MPOEKTa. XOTsS OHM MOTYT OBITh
TIOJIE3HBI B OIPE/ICJIEHHBIX CUTYaLUX, HAIIPUMEP NPU pa3pad0TKe KOHKPETHBIX MPOLYKTOB, UX 3Ha-
YEHUs JOJKHBI MOJIBEPraThCsl MOCTOSIHHOM MEPEeOLIeHKE B 3aBUCMMOCTH OT TEKYIIMX YCIOBUM MPO-
exta. Ha camom fene sydiuil aHaau3 JaHHBIX IIPOUMCXOAMT B CIIOKHOW MAaTeMaTU4eCcKOl CTPYKType
3a7a4 C MHOKECTBOM II€PEMEHHbIX U MHOXECTBOM OI'PAHUYEHMI, & HE B 3aKPBITOM MaTeMaTUYECKOM
CHUCTEME BCETrO ¢ HECKOJIIbKUMM NEPEMEHHBIMU U 3aKPBITON MaTeMaTU4eCKO CTPYKTYpPOH.

JlaHHBIE YacTO COOMPAIOTCS M3 MHOXKECTBA Pa3HBIX UCTOUHUKOB M HECKOJIBKHMX Pa3HBIX HAITPaB-
neHnil. KakIplid THIT TaHHBIX aHATM3UPYETCsI, U BCE STU BBIXO/HbIC TaHHBIE aHAJIM3UPYIOTCS, YTOOBI
TIOJIYYUTh OIIEHKY TOTO, KaK KakJasi YacTb JJAaHHBIX MOXET MJIM He MOXET ObITh BOBJIEUEHA B KOHEY-
HbII pe3ynbrar. Takol aHaIM3 4acTo Ha3bIBAIOT MPOLIECCOM aHAIM3a UM aHAJIM30M JaHHBIX. AHAIN3
JaHHBIX TAaKkKe BKJIIOYAET B ceOsl onpeesieHre Jpyroi BaXHON nH(GopMauy o 6a3e JaHHBIX, KOTO-
past MOXKET MMEeTb WJIM He UIMETh MPSIMOTO BIMSIHUS HA pe3yJbTaThl. YacTO OHM TaKke FeHepUpYIOTCS
U3 Pa3HBIX UICTOUHHUKOB.

JlaHHBIE OOBIYHO COOMPAIOTCST M3 MHOKECTBA Pa3/IMUHBIX UICTOYHUKOB, U JUTS TIOIy4YeHHs] Hau-
Jy4IIMX CTATUCTUUECKHUX PE3YJIbTATOB PUMEHSAETCS] MHOXKECTBO CTATUCTMUECKMX METONOB. Pe3yiib-
TaThl 9TUX METO/IOB YaCTO Ha3bIBAIOT CTATUCTUYECKMMH CBOMCTBAMU WJIM NapaMeTpaMy M 4acTo
3aJaI0T MaTeMaThyeckrue (popMysibl, KOTOpblE MpeAHa3HAuYeHbl IS Pe3y/IbTaToOB KaxkJOoi mareMa-
THYECKON Mopenu. Maremarudeckue (OpMysibl YacTo SIBJISIIOTCS HanOosiee BaXHBIMU ACTIEKTaAMU
Ipoliecca aHaJIu3a JIAHHBIX U OOBIYHO CTPYKTYPUPYIOTCS C UCTIOb30BaHUEM MaTeMaTHYecKux ¢op-
MYJI, U3BECTHBIX KaK aJlropuTMbl. HekoTopele MaTemMaTHyeckye ajlfOpUTMbl OCHOBAaHbI Ha HEKOTO-
POM TEOPETHUYECKOM IOAXO/E WM MOJEH. [Ipyrue MmateMaTnyecKue aaropuTMbl UCIIONIB3YIOT JIOTUKY
Y JIOTUYECKHE JIOKA3aTeIbCTBA B KAUECTBE MATEMaTUYECKMX MHCTPYMEHTOB ISl IOHUMAaHUs JaH-
HbIX. Jlpyrue MaTeMaTiyecKkie alropuTMbl 4YacTO UCTIONb3YIOT BEIYUCIIUTENIbHBIE POLEYPBI, TAKUE
KaK MaTreMaTHyecKoe MOJEIMPOBaHNE U MaTeMAaTHYECKUe MHCTPYMEHTBI, YTOOBI TOHATh KOHKPETHYIO
npoOJeMy WM AaHHble. XOTS TaKue BBIYUCIUTENIbHBIE MPOLEAYPbl MOTYT OBITh HEOOXOIMUMBI /IS
3aBepLICHUs] MaTeMaTUYeCKOl MOJEIN JAaHHBIX, TAKME MAaTeMaTUYeCKUe aJrOpUTMbl MOTYT UMETh
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Apyrue MaTeMaTHYecKre UHCTPYMEHTHI, KOTOpbIe MOTYT OBbITh OoJiee MOAXOASAIIMMHU IS peabHOTO
Mupa. XOTs 9TU MaTeMaTUIeCK1e MOJEIH YacTo OYeHb CIIOKHBI, 3a4aCTYIO MPOIIe pa3padoTaTh Mate-
MaTUYECKUI aITOPUTM M MOZIE/Ib HA OCHOBE MaTeMaTUYeCKOW MOJEIIH, YeM pa3padboTaTh MaTeMaTH-
YECKUI aITOPUTM U MOJEJIb Ha OCHOBE PeasIbHOTO MpOoLecca aHaIN3a JAHHbBIX.

B nefictBUTETBHOCTH OOBIYHO CYIIECTBYET Psiji MATEMaTHUECKUX MOJEJIeH, KOTOpble 0Oecrevu-
BalOT OOJIee MOJTHOE MOHUMAaHKe CUTYalluH U JaHHbIX, YeM KaKasi-TMO0 OjIHa MaTeMaTHJecKast MOJes b
WA MaTeMaTU4eCKU aITOPUTM. 3aTeM JIaHHbIE aHAJIM3UPYIOTCS, U MaTeMaTUYecKasi MOJIE/ b JAHHBIX
YaCcTO UCTIOJIb3YETCs /715 IOJTyYeHU 1 OIIPEJEIEHHOI0 3HAYeHU sl TapaMeTpa. ITO 3HaUYeHHUe TapaMeTpa
OOBIYHO OTMpe/esseTcs] YUCIEHHBIMU pacueTaMu. Eciu mapameTp He UMeeT MPsSIMOi CBSI3H C pe3yJib-
TaTOM OKOHYATEJbHOI'O aHa/IM3a, MapaMeTp MHOIZIA PACCUUTHIBAETCS KOCBEHHO C MCIOIb30BaHUEM
CTATUCTUYECKOH POy pbl, KOTOpasi AAeT MapamMeTp, UMEIOIIUI NMPSAMYIO KOPPEJISLMIO C pe3yibTa-
TOM aHaJIn3a JaHHbIX. Eci mapameTp uMeeT NpsMylo KOPpesLMIO ¢ pe3y/IbTaTOM aHaJIn3a JaHHBIX,
3TOT MapaMeTp YacTo MCHOIb3YeTCsl HEMOCPEACTBEHHO 1Sl MOJyYeHUs] OKOHYATEJIbHOTO pe3yJibTaTa
aHaimu3a. Ecim mapameTp He MMeeT MpsMOro OTHOIIEHMS K pe3yJbTaTy aHajlu3a, IapaMeTp 4acto
MOJTy4aeTcsi KOCBEHHO € IMOMOILIBI0 MaTEMAaTUYECKOTo aJlropuTMa wim Moaenu. Hanpumep, ecnu aHa-
JU3 JAHHBIX MOXET OBITh ONMUCAH MaTeMaTUYeCKOH MOJENbIO, TO MapameTp MOXET ObITh MOTydYeH
KOCBEHHO C TIOMOIIIBI0 MaTEMAaTUYECKOro aaropuTMa wiv Moaear. OObIYHO MPOIIie MOMYYUTh rapa-
METP NPSMO UM KOCBEHHO C TIOMOIIbI0 MAaTEMaTUYECKOIO aIrOPUTMa WX MOJEIIH.

CoOupas 1 aHaTM3UPYsE MHOKECTBO PA3IMYHBIX BUJOB JaHHBIX, a TAKXKE BBIIOIHSS MaTeMa-
THUUYECKHI aHAJIN3 IAHHBIX, TAHHBIE MOXKHO aHAJIM3UPOBATh, @ CTATUCTUKY M JPYTUe CTAaTUCTUYECKHUE
MHCTPYMEHTBI MOKHO HCIOJIb30BaTh ISl TIOMYUYEeHUsI Pe3y/IbTaToB. BO MHOTHX Cydasix MCIONb30-
BaHME YMCJICHHBIX PacyeTOB /IS TIOMYUYEHHS PEaIbHBIX JaHHBIX MOXKET ObITh OUeHb 3(P(PEKTUBHBIM.
TeM He MeHee, 9TOT Mporecc 0OOBIYHO TPeOyeT TECTUPOBAHMUS B PEATbHBIX YCIIOBUSIX TIepe]] aHAIM30M
JaHHBIX.
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AreHTHBIN aHAJN3 JAaHHBIX

ATEHTHBII MHTEJIEKTYaJIbHBIN aHAJIM3 — 3TO MEKIUCIMIUTMHAPHAST 00IacTh, KOTOpast 00beIu-
HSIET MHOTOAreHTHbIE CHCTEMBI C MHTEJUIEKTYaJIbHBIM aHAIM30M JaHHBIX U MAIIMHHBIM 00yYeHUEM
IJ1s1 penieHnst Ou3Hec-3a4a4 U petieHus mpooJieM B HayKe.

ATEHTHl MOXHO OMHUCaTh KaK JICIEHTPAIN30BAHHbIE BHIUMCIUTENIBHBIE CUCTEMBI, 00IaJaloIIre
KaK BBIYMCIIUTEIbHBIMU, TaK M KOMMYHUKAIIMOHHBIMM BO3MOXKHOCTSIMH. ATEHTbl MOIEIUPYIOTCS
Ha OCHOBE aJITOPUTMOB 00PaOOTKM JaHHBIX M cOOpa MH(pOPMAIIMH, TAKUX KaK «IIpoOIeMa areHTa»,
KOTOpasi MpeJcTaBiseT coOOM MeTO[ MAalIMHHOTO OOy4eHHs, KOTOPBII MbITAETCS HAMTH pelleHuUs
OuzHec-TpodieM Oe3 Kakoro-Jmoo IeHTpa 0OpadOTKU JaHHbIX.

ATeHTBI IOXOXHU Ha paclipe/ie/IeHHble KOMIIBIOTEPBI, I/I€ MOJIb30BATEIN COBMECTHO MCTIONb3YIOT
BBIUMCIIUTENIBHBIE PECYPCHI PYT C IPYyroM. DTO MO3BOJISET areHTaM 0OMEHHMBAThLCS TIOJIE3HBIMH JIaH-
HBIMHU ¥ 00pabaThIBaTh JaHHbIE TAPAJLIENIbHO, 3((PEKTUBHO YCKOPsist 00paOOTKY M IMO3BOJISIS areHTaM
ObICTpee BBINOIHATH CBOU 33/1a4H.

OOBIYHBIM TIPUMEHEHHEM areHTOB sIBJIsieTCss 0OpaboTKa M Tepefava JaHHBIX, HAIpUMep,
3aj1a4a MOMCKA M aHaIM3a OOJBIINX 0OBEMOB JAHHBIX U3 HECKOJIBKMX MCTOYHUKOB JUISI OTpEe/eH-
HBIX Ia0JIOHOB. ATeHThl 0COOEHHO 3(P(PEKTUBHBI, IOTOMY YTO Y HUX HET IIEHTPATU30BAHHOTO Cep-
Bepa, KOTOPBIi Obl OTCIEKUBA UX JACHCTBUSI.

B Hacrosiiiiee BpeMsi B 3TOM 00JIACTH CYILECTBYIOT JBE TEXHOJOTHHU, KOTOPBIE 00ECTIeUrBaIOT
Ty %€ (PyHKLIIMOHAJIbHOCTb, YTO M areHThl, HO TOJILKO OJIHA U3 HUX IIMPOKO UCIIOIb3YEeTCs: pacupeie-
JIEHHbIE BbIUMCIIEHH S, KOTOpble OCHOBaHBI Ha LI 1 yacTo Mcnosnb3yloT HEHTPAIN30BaHHbBIE CEPBEPDI
IJ1s1 XpaHeHUs1 TH(OPMALIMK; U JIOKAJIbHbIE BBIYMCIIEHUS], KOTOPble OObIYHO OCHOBAHbI HA JIOKAJIbHBIX
YCTPOWCTBAX, TAKUX KaK HOYTOYK MJI MOOWJIbHBIH TesiepOH, P STOM IMOJIb30BaTeNI OOMEHUBAIOTCS
vH(popMalyen Apyr ¢ JPyroM.
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OoOHapy:xeHHe aHOMAJIHUIl

[Tpu ananuze gaHHBIX OOHApYKEHUE aHOMAJUH (Takxke OOHapyKeHHe BHIOPOCOB) — 9TO UJICH-
TU(UKALUS PEAKUX JIEMEHTOB, COOBITHA WM HAOMIOAEHWI, KOTOpPBIE BBI3BIBAIOT MOIO3PEHUS,
MOCKOJIBKY 3HAYMTEIPHO OTJIMYAIOTCS OT OOJIBIIMHCTBA JaHHBIX. OJHUM U3 TIPUMEHEHUI oOHapy-
KEHUsI aHOMAJIUA SIBJIsieTcsl Oe30MacCHOCTh WM OM3HEC-aHAJIMTUKA KaK Croco0 OIpejiesieHUsl YHU-
KaJIbHBIX YCJIOBUI HOPMAJIbHOTO MJTM HAOJIOAeMOro pacripeesieHus. AHOMaJIbHbIe pacipeieieHus
OTJIMYAIOTCS] OT CPEHETO TpeMsl criocodaMu. Bo-miepBbIX, OHM MOT'YT OBITh COOTHECEHBI C TIPE/IbIITY-
UMY 3HAYEHUSIMU; BO-BTOPbIX, CYIIIECTBYET MOCTOSIHHASI CKOPOCTh M3MEHEHUs1 (B TPOTUBHOM CITy-
Yyae OHU SIBJISIIOTCSI BHIOPOCOM); M B-TPEThHX, OHM MMEIOT HYJIeBOE CpelHee 3HaueHue. PerynspHoe
pacnpeneyieHue IBJIsIeTCss HOPMaJIbHBIM pacipeie/iecHueM. AHOMAJIMK B JAHHBIX MOTYT ObITh OOHAPY-
JKEHBI ITyTeM U3MEPEHU S CPEIHEr0 3HAUCHU S U IeIeHUs Ha 3HAYeHUe cpelHero 3HaueHus1. [IocKonbKy
HE CYIIECTBYET TEOPETUUECKOTrO BEPXHETO Ipejesia KOJMMUeCTBa BXOKICHUA B HAOOpe JaHHBIX, 3TH
MHOKECTBEHHbIE 3HAUEHUSI MOJICUNTHIBAIOTCS U MTPEACTABIISIOT JIEMEHThI, KOTOpPbIe UMEIOT OTKJIOHE-
HUS OT CPE/IHETO, XOTsI OHM He 00513aTeJIbHO MPECTABIIAI0T COOON UCTUHHYIO aHOMAJIHIO.

Cxo0cmea arnomanuii OaHHbIX

[ToHsTHEe aHOMATMKU MOXHO OMKMCaTh KAaK 3HAYEHUE JAaHHBIX, KOTOPOE 3HAYMTEIbHO OTJIMYa-
eTcsl OT cpedHero pacnpeneneHus. Ho onucanue aHoManuii Takxke JI0CTaToOYHO oOiee. B Habope
JaHHBIX MOXET BO3HUKHYTH JIOOOE KOJMYECTBO OTKJIOHEHWI, €CITM CYIIECTBYET pa3HUIA MEKTy
HaOM0JaeMbIMU OTHOIIEHHUSIMU UJT IIPOTIOPIUAME. ITa KOHIENIM sl Hanbosee u3BecTHa /17151 HaOmo-
AeHus 3a oTHoleHussMU. OHU YCpeHSII0TCS AJIs ToTy4yeHus pacnpenenenus. CxoncTBo Hadmonae-
MOTO COOTHOIIEHH S LJTU IIPOTIOPIIMK rOPa3/10 MEeHbIIIE aHOMAJIMKI. AHOMAIUY He 00513aTeJIbHO PEIKH.
Jaxe korma HaOmoneHus1 OoJiee MOXOXKU, YeM OXHIaeMble 3HAUeHHUs], HaOJolaeMoe pacIpe/ierie-
HUE He SIBJISIETCS TUIMMYHBIM UM OKUIAEMbIM pactipefiesieHreM (BbiOpocamu). OJHAKO CyIeCTBYeT
TaKke eCTECTBEHHOE pacripe/ie/ieHre BO3MOXKHBIX 3HAYEHHUH, B KOTOPOE MOT'YT BIUCAThCs HAOMone-
HUS. AHOMAJIVH JIETKO OOHAPYKUTh, HAOMIOAsI 32 CTATUCTHYECKUM pacIipesieieHHeM HaOJI0/IaeMbIX
JAHHBIX.

Bo BTOpOM clieHapuK U3BECTHOE pacrpe/iesieHre OTCYTCTBYET, [I09TOMY HEBO3MOKHO CJIENATh
BBIBOJI, UTO HAOJIONCHUST TUITUYHBI TSI KAKOTO-JIMOO0 pacrpeneneHust. OJHaKo MOXET ObITh JOCTYII-
HOE pacmpejienieHne, KOTopoe MpeAcKa3blBaeT pacrpe/esieHre HaOMoIeH i B 9TOM cilydae.

B TpetbeM clieHapuu MMeeTcsl JOCTAaTOYHO Pa3IMYHbIX TOYEK IaHHBIX, YTOOBI HCIOIb30BaTh
MOJTy4YeHHOE pacripeJie/ieHre JUisi TPOrHO3UPOBAaHUs HAOMIOAAEMbIX JaHHBIX. DTO BO3MOXHO TpU
UCTIONIb30BAHUM JIAHHBIX, KOTOPbIE HE SIBJISIIOTCS OYeHb HOPMAJIbHBIMU MJIA UMEIOT PA3HYIO CTETIeHb
OTKJIOHEHUSI OT HaOJIoIaeMoro pacrnpezeneHus. B atoM ciydae MeeTcs cpefiHee Win OXUAaeMoe
3HaueHue. [IporHos — 3To pacrpezeneHue, KOTopoe OyJeT ONUCHIBATH IAHHBIE, KOTOPBIE He SIBIISIOTCS
TUIAYHBIMU JJTs1 JaHHBIX, XOTSI OHU He 00S3aTEJIbHO SIBJISIOTCS] aHOMATMAME. DTO OCOOEHHO XapaK-
TEpPHO /17151 HeperyIsipHbIX HA0OPOB JAHHBIX (TaKKe U3BECTHBIX KaK BHIOPOCHI).

AHOMaJMU He OrpaHUYMBAIOTCS €CTECTBEHHBIMU HaOMOAeHUAMY. PaKTUIeCKH, OOJTBITHMHCTBO
JaHHBIX B JIEJIOBOM, COLIMAJIBHOM, MaTEMaTUYECKON WJIM HAyYHOUH 0OJIACTSAX WHOTA MMEIOT HEOObIY-
Hble 3HAYCHUS WM pacrpenesieHus. YToObl MOMOYb B MPUHSTUN PEICHWI B TAKWX CHUTYallUsIX,
MO’KHO BBISIBUTh 3AKOHOMEPHOCTH, OTHOCSIIIIMECS K Pa3IMYHbIM 3HAYCHUSIM JAHHBIX, OTHOLICHUSIM,
MPOIOPUMSAM WIH OTJIMYUSAM OT HOPMAJIBHOTO pacipeAesieHns. DT 3aKOHOMEPHOCTHU UM aHOMAJINH
MIPE/ICTABIISIOT COOOM OTKJIOHEHUSI, UMEIOIINe HEKOTOpoe TeopeTuieckoe 3HaueHre. OJHaKo 3Haue-
HHE OTKJIOHEHHMSI OOBIYHO HACTOJIBKO MAJIo, YTO OONBIIMHCTBO JIOAEH €ro He 3aMedaroT. Ero MoxHO
Ha3BaTh aHOMAJIbHBIM 3HAYEHHEM, aHOMAJIMEN WIM Pa3HULIEH, MpUYeM 000 U3 ITUX TEPMUHOB
OTHOCHTCSI KaK K HaOJ0IaeMbIM JaHHBIM, TaK ¥ K BO3MOKHOMY OCHOBHOMY pacIpeieieHUI0 Bepo-
SITHOCTE, KOTOPOe TeHepUpyeT JIaHHbIE.

TIpoonemvl ouernku anomanuti OGHHbIX
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Ternepb, Korga Mbl HEMHOTO 3HaeM 00 aHOMAUTUSAX JIAHHBIX, TABAWTE pACCMOTPHM, KaK MHTEP-
MPEeTUPOBATh JaHHBIE W OIEHUTh BO3MOKHOCTh aHOMayuu. [loie3HO paccMaTpvBaTh aHOMAJIUH,
WCXOJISl M3 TIPENOIOKEHHSI, UYTO JTAaHHbIE TeHEPUPYIOTCS OTHOCUTEIHBHO MPOCTHIMH M IpeJicKa3ye-
MbIMU TIporieccamu. CriejoBaTeIbHO, eCii Obl JaHHBIE ObUTA CTeHEPUPOBAHBI KOHKPETHBIM MPOILIEC-
COM C M3BECTHBIM pacrpeie/ieHueM BepOSTHOCTE!, TO Mbl MOIJIM Obl YBEPEHHO WJICHTU(DUIINPOBATH
AQHOMAJTMIO ¥ HAOIONATh 32 OTKJIOHEHUEM JIAHHBIX.

MaJioBeposITHO, YTO BCE aHOMAJIMM CBSI3aHBI C Pacrpesie/ieHNeM BEpOSITHOCTEH, MOCKOJIBKY
MaJIOBEPOSITHO, UYTO HEKOTOPbIE AHOMAJIMHU CBsI3aHbl. OHAKO eCITU eCTh KaKKe-JIn00 aHOMAJI|H, CBSI-
3aHHBIE C paclipeieJICHUEM BepOATHOCTEH, TO 3TO Oy/IeT CBUICTEILCTBOBATh O TOM, UTO JIaHHbIC JIeH-
CTBUTEJILHO T'€HEPUPYIOTCS TTPOIeCCaMU WITA TIPOIIeCCaMu, KOTOPbIe, BEPOSTHO, MPECKa3yeMBbl.

B 3THX 00cTOATENHCTBAX AHOMAIMS CBUJIETETIHCTBYET O BEPOATHOCTU OOpPAOOTKU HAHHBIX.
MaioBeposITHO, YTO 3aKOHOMEPHOCTh OTKJIOHEHWI WM aHOMAJIbHBIX 3HAYEHUN TAHHBIX SIBJISIETCS
CJTyYallHBIM OTKJIOHEHHEM JIeXKaIllero B OCHOBE pacipeieieHUsI BEPOATHOCTEN. DTO TOBOPUT O TOM,
YTO OTKJIOHEHHE CBS3aHO C KOHKPETHBIM, CTyYalHBIM MPOIIECCOM. B COOTBETCTBUM C STUM TIPEATIO-
JIO)XKEHUEM aHOMAJIMM MOKHO PacCMaTpuBaTh KaK aHOMAJIMH JIAHHBIX, TeHEPUPYEMBIX MPOIIECCOM.
OnHako aHOMaHs He 00s3aTeNIbHO CBSI3aHA C TIPOLIECCOM 00paOOTKH JIAaHHBIX.

Tlonumarue anomanuu OaHHvIx

B KoHTEKCTe OIleHKM aHOMaJIMi JaHHBIX BaXKHO TIOHUMATh pacrpejie/ieHre BepOATHOCTH U ee
BEpOATHOCTD. Takske BaKHO 3HATh, pacrpe/iesieHa JIM BEPOSITHOCTh MPUOIM3UTETHHO WM HeT. Eciu
OHa MPHUOIM3UTESIHHO pacipesiesieHa, TO BEpOATHOCTh, CKOpee Bcero, Oy/ieT MpUMEpPHO paBHA UCTHH-
HOW BeposTHOCTH. EClii OHO He pacrpefiesieHO MPUOIM3UTEHHO, TO €CTh BEPOSTHOCTD, UYTO BEPO-
SITHOCTh OTKJIOHEHHSI MOXET ObITh HEMHOTO OOJIbIIIE, YeM UCTUHHAS BEPOSITHOCTh. DTO MO3BOJISAET
WHTEPIPETUPOBATh AaHOMAJIMK C BO3MOKHOCTBIO OOJIBIIIETO OTKJIOHEHUsSI KaK aHOMauu OOJIbIIei
BeJIMYUHBI. BeposaTHOCTh aHOMAJIMK JIAHHBIX MOXHO OILIEHUTH C ITOMOIIIBIO JIOOOK MEphl BEPOSTHO-
CTH, TAKOW KaK BEPOSITHOCTh BBIOOPKH, TIPABAOION00ME WU JOBEPUTEIbHBIE MHTepBaIbL. [laxe ecu
AQHOMAJTUSI He CBSI3aHa C KOHKPETHBIM ITPOIIECCOM, BCE e MOKHO OIIEHUTh BEPOATHOCTh OTKJIOHEHUSI.

OTU BEPOSATHOCTH HEOOXOIUMO CPAaBHUTH C €CTeCTBEHHBIM pacrpereienueM. Eciu Beposrt-
HOCTh HAMHOT'O OOJIbIIIe €CTECTBEHHON BEPOSTHOCTH, TO CYIIECTBYET BEPOSITHOCTh TOTO, UTO OTKJIO-
HEHUE He TaKOH ke BeJMYMHBL. OIHAKO MaJIOBEPOSTHO, YTOOBI OTKJIOHEHHUE HAMHOTO TPEBHIIIAJIO
€CTECTBEHHYIO BEPOSITHOCTh, IMOCKOJIBKY BEpOSITHOCTh OueHb Majia. ClieIoBaTesIbHO, 9TO He CBUIE-
TEJILCTBYET O (PaKTHUECKOM OTKJIOHEHUH OT PACIIpE/Ie/ICHUs] BEPOSITHOCTE.

Buisignenue snauumocmu aHoManull OGHHbIX

B KOHTeKcTe OlIeHKM aHOMAJIMIA IAHHBIX MTOJIE3HO OMPEICTUTh COOTBETCTBYIOIINE OOCTOSATEb-
crBa. Hanpumep, ecii ecTh aHOMaMs B KOJTMYECTBE 3a/IePKAHHBIX PEHCOB, MOXKET CIIyYUThCS TaK,
YTO OTKJIOHeHHe OyfeT JOBOJILHO HeOombimM. Eciiu 3aepkuBaeTcsi MHOTO percoB, Ooliee Bepo-
SITHO, UTO KOJIMYECTBO 3aJiepXkeK OYeHb OJIM3KO K €CTECTBEHHOU BepOosATHOCTU. Eciii ecTh HECKOJTBKO
pEeiicoB, KOTOPBIE 33JIePKUBAIOTCS, MAJIOBEPOSITHO, YTO OTKJIOHEHHE HAMHOTO ITPEBBIIIIAeT €CTECTBEH-
HYIO BepOsITHOCTh. ClieoBaTesIbHO, 3TO He OyJIeT CBUIETEeIbCTBOBAThH O 3HAUUTEIHHO 00JIee BHICOKOM
OTKJIOHEHUU. DTO TOBOPUT O TOM, YTO AaHOMAJIHSI TAHHBIX HE MMeeT OOJIBIIIOr0 3HAUYCHHUSI.

Ecnmu nporieHTHOE OTKJIOHEHUE OT HOPMAJILHOTO paciipe/ie/ieHHs] 3HAYUTEJIbHO BHIIIE, TO eCTh
BEPOSITHOCTb, UTO AaHOMAJIUU JAAHHBIX CBSI3aHbI C MPOIIECCOM, KaK B CIydae ¢ 3TOW aHOMasliel. ITo
SIBJISIETCS JIOTIOJTHUTEILHBIM CBHJIETEILCTBOM TOTO, YTO aHOMAJIUS JIAHHBIX SIBJISIETCS] OTKJIOHEHHEM
OT HOPMAJILHOTO pacripee/icHuUs].

[Mocrte aHanM3a 3HAYMMOCTY AHOMAJTMY BaJKHO Y3HATh, B YeM MpUUrHA aHoMaiu. CBS3aHO Jin
9TO C MPOIECCOM, CTeHEPHUPOBABIIIMM JIaHHbBIC, WM He CBsA3aHO? BO3HWKIIA M aHOMATUsI JAHHBIX
B OTBET Ha BHEIIIHEE BO3/IEHCTBUE WJIM OHA BO3HUKJIA BHYTpU? DTa uH(pOpMAIUs MOJIe3Ha MIPU OIpe-
JeJIEHUH TOrO, KAaKOBBI TIEPCIIEKTUBBI TIOJTyYSHUSI IOTIOTHUTEIbHOW NH(OpMAIIUHY O TIpoIiecce.
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[TpuyrHa B TOM, YTO HE BCE OTKJIOHEHUs CBSI3aHbI C U3MEHUMBOCTBIO TPOIIECCa U TIO-Pa3sHOMY
BJIMSIIOT Ha Tporiecc. B OTCyTCTBHE MOHATHOTO MpoIiecca ONpe/ie/ieHre BANSHIS aHOMAJINK JaHHBIX
MOJKET OKa3aThCsl CII0KHOM 3a/1a4eil.

AHaau3 8axcHoCmu aHOMANULE OGHHBIX

[Ipu oTCcyTCTBMYM PU3HAKOB OTKJIOHEHHUSI OT PaclpeAesieH s BEPOSTHOCTEN aHOMAJIMU JAHHBIX
4aCTO UTHOPUPYIOTCHA. 9t0 Aa€T BOBMOXKHOCTb BBIABUTH AHOMAJIMU OAHHBIX, KOTOPBIC UMEIOT 60Hb-
1ioe 3HayeHue. B Takoil cuTyaluu IMOJIE3HO PacCUMTaTh BEPOSTHOCTh OTKJIOHeHUs. Eciu BeposT-
HOCTb JJOCTATOYHO MaJjia, TO aHOMaJIMel MOKHO TipeHeOpeub. Eciin BeposITHOCT HAMHOTO BBIIIE, YeM
€CTeCTBEHHAsI BEPOSITHOCTh, TO OHA MOXET MPEeJOCTABUTh JOCTATOUHYI0 MH(MOpMALIUIO, YTOOBI Cle-
JIaTh BBIBOJZL O TOM, YTO IIPOLIECC MMEET OOJIBIIYIO BEJIMUMHY, a MOTEHIIMATbHOE BO3AEHCTBIE aHOMA-
MM umeeT Oostbioe 3HaueHue. Harbonee pasyMHBIM ITPEAIIONOKEHUEM SIBJISIETCS TO, YTO AHOMATUH
JaHHbIX BO3HHUKAIOT 4acCToO.

Buvi600

B koHTEKCTE OLICHKHU TOYHOCTU JaHHBIX BaA’KHO BBIABUTDH U ITPOAHAJIU3UPOBATH KOJIMYECCTBO aHO-
MaJIun JaHHbIX. KOFIIEI KOJINYECTBO aHOMAJIUI HJaHHBIX OTHOCUTECJIbHO HEBEJIMKO, MAJIOBEPOATHO, YTO
OTKJIOHCHUE MMECT 3HAYUTEIIbHYIO BEJIMUMHY U BIIMAHUE aHOMAJIM HEBEJIUKO. B stoi CHUTYyallui aHO-
MaJIM1i OJaHHBIX MOXHO WUTHOPUPOBATH, HO, KOI'Jda KOJIMYECTBO aHOMaJIni JaHHBbIX BEJINKO, BIIOJIHE
BEPOATHO, YTO AaHOMAJIMU JaHHBIX CBA3AHBI C ITPOLIECCOM, KOTOprﬁ MOXHO IIOHATHh U OLICHUTD. Batom
cydae rnpooiema 3akJII0vaeTcsi B TOM, KaKk OLIEHUTh BIMsSHUE aHOMAJIMU JaHHBIX Ha rporiecc. Kave-
CTBO JIaHHBIX, YAaCTOTA IAHHBIX U CKOPOCTb, C KOTOPOW F'€HEPUPYIOTCS JAHHBIE, SBJISIIOTCS (DaKTOPaMHU,
OIPCACTAIOINMU, KaK OLICHUBATL BIIMAHUE aHOMAJIUH.

AHani3 aHOMaJIMi JaHHBIX UMEET pelaioniee 3HaueHne J1si U3y4eHHs MPOIIECCOB U MOBHIITIe-
HUSI UX pou3BOoauTeIbHOCTUA. OH MpeAoCTaBisieT MHMOPMAIIUIO O XapaKTepe rpoliecca. Jta uHPOop-
Manusa MOXET 6bITb HCIIOJIb30BaHa IMPU OUECHKE BJIIMAHUA OTKJIIOHCHHUA, OUCHKE PHUCKOB U IMPEUMY-
IECTB IPUMCHEHW A KOPPEKTUPOBOK ITpoLecca. B KOHIIC KOHIIOB, aHOMAJIMU JAHHBIX Ba’KHbI, IIOTOMY
YTO OHM JJAIOT TIPE/ICTABJICHUE O MPOIIeccax.

HenpepeiBHBII mIpoliecC OLIEHKM BO3JEWCTBUS AHOMAJIMI JaHHBIX IPEJOCTABISET LIEHHYIO
uHdopmaimio. Ita uHGOPMAaIIUs TPEJOCTABIISIET MOJIE3HYI0 MHGOPMAITHUIO O IIPOIecce U MPeJoCTaB-
JISIeT JIMLAM, TPUHUMAIOIIMM pelieH s, HH(pOpMAaIIrIo, KOTOPYIO MOKHO HUCTIONb30BATh /1715 TOBBIIIIE-
HUs 3(pHEKTUBHOCTU IpoLiecca.

ITOT MOAXO[ AaeT BOZMOXHOCTb CO3/IaBaTh AHOMAIUH TAaHHBIX, KOTOPBIE JAI0T BO3MOKHOCTb
OLICHUTDb BIIMsIHUE aHOMaNH. Llesb coCTOUT B TOM, YTOOBI MOMYYUTh MPEACTABICHUE O MPOoIeccax
W YJIYUIIHUTDb UX TPOU3BOANUTCIIBHOCTD. B Takom CLICHApUH 1TOAXO0A JA€T YETKOC ITPEACTABJICHUE O TUIIC
M3MEHEHHsI TIPOoLIecca, KOTOPOE MOXKET OBbITh MPOU3BE/ICHO, M O BIUSHUM OTKJIOHEHHS. DTO MOKET
OBITH TIOJIE3HAsI MH(OPMAIHSl, KOTOPYIO MOKHO MCIIONB30BATh JJIsI BHISIBIIEHHS] aHOMAJIMIA TIpoliecca,
KOTOPBIC MOXHO OLHECHHUTD JIA OUEHKHU BJIUAHWUA OTKJIIOHCHHA. HpOH@CC BBISIBJIEHUS] aHOMAaJIUI npo-
HECCa OUYCHDb BaKCH JIA MMOTYUYCHUA HEHHBIX JAHHBIX OIS OLUEHKHW IMOTCHUIHUAJIbHBIX aHOMAJIUI B npo-
M3BOJMTENBHOCTH TIPOLIecca.

AHaym3 aHOMaJIMI — 3TO MPOLECC, KOTOPBIM OLIEHUBAET YACTOTY OTKJIOHEHUI JIaHHBIX U CPaB-
HUBAET ee ¢ (POHOBOM yacToTOl. KpuTepruem oleHKM 4acTOThl OTKJIOHEHHSI JAHHBIX SIBJISIETCS OOJTb-
[ee KOJIMYECTBO OTKJIOHEHUM JaHHbIX, 4 HE €CTECTBEHHOC BO3HHUKHOBCHUC aHoOMaJIui JaHHbIX.
B sTOM ciiydae yactora usmepsieTcs MmyTeM CpaBHEHMSI KOJIMYECTBA OTKJIOHEHUI JaHHBIX ¢ (DOHOM
BO3BHUKHOBEHUS OTKJIOHEHUH OJAaHHBbIX.

ITO NpesocTaBiseT NHPOPMALMIO O TOM, CKOJIBKO OTKJIOHEHUI JAHHBIX BBI3BAHO MPOLIECCOM
C TEYEHHUEM BPEMEHHM M YaCTOTON OTKJIOHEHHWsL. DTO TaKkKe MOXET 00eCHeUYHTh CBSI3b C OCHOBHBIM
MPOLIECCOM OTKJIOHEHHUsI. DTa MH(POPMAIIHS MOKET ObITh MCIIOb30BaHA Il IOHUMAHUSI OCHOBHOM
IMPUYXHBbI OTKJIOHCHUA. Bosnee BBIcOKass yacToTa OTKJIOHEHUS AaHHBIX JA€T LCHHYIO HHCpOpMaL[I/IIO
0 MpoIiecce OTKJIOHEHUs1. B Takoii cuTyanuu, BeposiTHO, OyJeT OOHApyKeH PUCK OTKJIOHEHHUSI U MOTYT
OBITH OIICHEHBI HEOOXOIMMbIE U3MEHEHHUSI Ipoliecca.
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MHorue uccieoBaHusl MPOBOASTCS IO aHAINW3Y aHOMAJIMI JAaHHBIX ISl BBISIBIEHUS (DaKTO-
POB, CIIOCOOCTBYIOIIMX BO3HMKHOBEHUIO aHOMAJIMI JaHHbIX. HekoTtopble u3 3THX (haKTOpOB OTHO-
CATCS K MpOoIeccaM, KOTOpble TpeOyIoT YacThiX U3MEHeHHi mpolieccoB. HekoToprle u3 3Tux (pakro-
POB MOXHO MCTIOJIb30BaTh JI51 BBISIBJICHUSI ITPOIIECCOB, KOTOPBIE MOTYT OBITh aHOMAJILHBIMHU. MHOTHE
napaMeTpbl MOKHO HAWTH B CUCTEMaX, 00ECIeYNBAIOIINX XapaKTEPUCTUKHU TPOIIECCa.
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N3yyeHune npaBujia acconuanuu

N3yyeHune accolMaTUBHBIX MTPAaBUJI — 9TO OCHOBAHHBINA HA MPaBWJIaX METOJ MAIIMHHOIO 00Yy-
YeHUs 17151 OOHAPYKEHHsI MHTEPECHBIX OTHOIIEHUI MeX 1y IepeMEHHBIMH B OOJIBIINX 0a3ax JaHHBIX
IIpUMEpOB. DTa TEXHUKA BIOXHOBJIEHA CIIyXOBOHM CUCTEMOM, I7ie Mbl M3y4aeM IpaBujia acCOLUALIUU
CJIyXOBOT'O CTUMYJIa U TOJIBKO 9TOTO CTUMYJIA.

WNuoraa npu padote ¢ HAOOPOM JaHHBIX Mbl HE YBEPEHbI, PEJICBAaHTHBI JIU CTPOKU HAOOpa JaH-
HBIX JJ151 334 00y4YEHUs, ¥ €l [, TO Kakue. Mbl MOXkeM 3aXOTeTh POIYCTUTh T€ CTPOKU Habopa
JaHHBIX, KOTOpBIE HE UMEIOT 3HaYeHus. CieloBaTesIbHO, aCCOIMAIMK OOBIYHO OIPE/IeIISIOTCS] HEMH-
TYUTUBHBIMU KPUTEPUSMH, TAKUMH KaK MOPSJIOK, B KOTOPOM 3TH MIEPEMEHHBIE MOSIBIISIOTCS B IOCIIe-
J0BaTeJbHOCTU MPUMEPOB, WM OBTOPSIIOIMECS 3HAYEHUS B 3TUX CTPOKAX JaHHbIX.

ITOT NpOOIEMATUYHBIN aCTIEKT M3YYeHHs aCCOLMATUBHBIX MPABHJI MOXET OBbITh YCTpaHEeH
B BUJIC ITOPUTMAa OOHAPYKEHHSI aHOMAITMIA. DTH aJITOPUTMBI TTBITAIOTCSI OOHAPYKUTh HECTAaHJAPTHbIE
1m1a0JIOHBI B OOJIBIINX HAOOpaX JAHHBIX, KOTOPbIE MOTYT ITPE/ICTABIISATH HEOOBIYHBIE CBSI3H MEXK/Ty OCO-
OEHHOCTAMM JaHHBIX. DTU aHOMAJIMU YaCTO OOHAPYKUBAIOTCS AJITOPUTMAMU PACIIO3HABaHUsI 0Opa-
30B, KOTOpbIE TaKke SBJIAIOTCSA YaCThIO aJITOPUTMOB CTATUCTMUYECKOroO BbiBOja. Harpumep, usyue-
HUe NpaBJI HauBHOTO baiieca MOxeT OOHapyXKMBaTh AaHOMAJIMK IIPY U3YUEHUH MPaBUJT ACCOLMALIUM
Ha OCHOBE BU3YaJIbHOTO OCMOTpa MPEACTAaBIEHHBIX IPUMEPOB.

B Gosbiiom Habope AaHHBIX MTPOCTPAHCTBO MPU3HAKOB MOXKET MPEICTABIATH 00IaCTh U300pa-
KEHUsI KaKk HaOop uucell, B KOTOPOM Kak/bli MUKCeIb N300pakeHns UMEET OlpeeIeHHOe KOJye-
CTBO MHKCeJIe. XapaKTepUCTUKU N300pakeHUs1 MOTYT ObITh IpPeJCTaBJIEHbl B BUIE BEKTOPA, U MbI
MOEM ITOMECTUTB ITOT BEKTOP B IPOCTPAHCTBO MPU3HAKOB. ECIM MpOCTpaHCTBO MPU3HAKA HE ITyCTO,
NpU3HaK OyJeT YKCIIOM MHUKCceNel B N300pakeHNH, KOTOpbIe TIPHHAIEKAT OMpe/IeIeHHOMY IIBETY.
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Kinacrepuzanus

Knacrepuzanus — 310 3a/1aua 0OHapyKEeHUs TPYII U CTPYKTYP B AAHHBIX, KOTOPbIE B TOW WJIH
MHOI Mepe «IOXOXU», HE MCIOJIb3Ys U3BECTHBIE CTPYKTYPBI B JAHHBIX, & 00y4asch Ha TOM, 4TO YK€
€CTb.

B yactHOCTH, KJIacTepU3aLs UCTIONB3YETCS] TAKUM 00Pa30M, UTO HOBbIE TOUKH JIAHHBIX JOOAB-
JISTIOTCSI TOJIBKO K CYIIECTBYIOIIMM KJIacTepam, 0e3 N3MEHEeHUs UX (DOPMBI ISl COOTBETCTBUSI HOBBIM
naHHbBIM. [Ipyrumu cinoBamu, Kiactepsl (pOpMHUPYIOTCS 1O cOOpa JaHHBIX, a HE 3aKPEIUISIOTCS TOCie
TOrO, Kak BCE JIaHHbIE COOPaHBI.

VunteiBass HAOOp NMapamMeTpoB ISl JAHHBIX, KOTOPbIE (B OCHOBHOM) SIBJISIIOTCS [IEPEMEHHBIMU,
U UX «KOJUIMHEApHOCTb», KJIACTEPU3ALMIO MOXKHO paccMarpuBaTh KaK MEPAPXMUECKUN aJrOpUTM
U151 TIOMCKA KJIaCTEPOB TOUYEK JIAaHHBIX, YAOBJIETBOPSIOMIMX HaOOpy KputepueB. [lapaMeTpbl MOXHO
CrpYNIMPOBATh B O/IHY U3 IByX KaTeropuii: 3Ha4YeHus1 IapaMeTpoB, ONPeIeIISIOIIMe IPOCTPAHCTBEH-
HOE pacloJIoKeHUe KJIACTEPOB, U 3HAUEHUsI MTapaMeTPOB, ONPEAEIOIIME OTHOILEHUS MEeXy Kila-
CTepaMu.

VunreiBasg HabOp MapaMeTpoB il HAOOpa JAAHHBIX, KJIACTEPU3ALMI0 MOKXHO paccMaTpyBaTh
Kak OOHapyKeHHe 3TUX KJjiactepoB. Kakue mapamerpbl Mbl MCHIOJIb3YeM AJ1s1 3T0ro? MeTos HesiBHOM
KJIACTEPHU3aLlM, KOTOPBI HAXOMUT OMKaiIMe Kactepbl (MM, B HEKOTOPBIX BEPCHSIX, KJIACTEpH,
OoJiee MOXOXKKUE IPYT Ha Ipyra) C HAMMEHBIIMMU BBIYMCIUTEIbHBIMU 3aTPAaTaMU, BEPOSITHO, SIBJISETCS
CaMbIM TPOCTHIM M HamOoJIee YacTo MCIOJb3yeMbIM METOIOM yist 3Toro. [Ipu Kiactepusanuu Mbl
CTPEMHMCSI K TOMY, YTOOBI KJIaCTephbl ObLTM KaK MOXHO OoJiee CBSI3aHbl APYT C IPyrOM — HE UMeEeT
3HAYEHUs, JENAeM JIM Mbl 3TO, IPOBO/S OOJIbIlIE U3MEPEHUI UM UCTIONb3Ys TOJIBKO OIPEEICHHYIO
TEXHUKY U151 cOOpa JaHHBIX.

Ho B uem pasHuiia Mexy KiacTepu3aluen U pa3ejeHueM JaHHbIX Ha OJUH WM HECKOJIbKO
HaOOpOB JJaHHBIX ?

Mertonsl HEeSIBHOW KJIaCTEpU3alMM M YIPaBIseMOd KJAcTepU3alMd Ha CaMOM Jiesie OYEHb
NOXOKH. Best pa3sHUIIa B TOM, YTO MBI MICTIONIb3yeM pasHbIe apaMeTphl, YTOObI ONPEeUTh, B KAKOM
HallpaBJIeHUM HaM CJIeJlyeT pa3essTh JaHHble. Bo3bMeM B kauecTBe mpuMepa Habop Touek Ha cepe,
KOTOpBIE ONpEeISIOT B3aMMOCBSI3aHHYI0 ceTh. O0a MeTosia HalpaB/ieHsl Ha TO, YTOOBI CeTh OblIa
MaKCHMAJILHO OJIM3Ka K CETH, OTpEAeIsieMOi AByMs ONMMKaWIIMMU TOYKaMH. ITO IIOTOMY, YTO HaM
BCE PaBHO, €CJIM Mbl OUEHb JIAJIEKO OT OJHOro WM gpyroro. MTak, Ucronb3yst ajaroputM HesiBHOM
KJIacTepU3alK (KJIACTEPHOE PACCTOsSIHUE), Mbl pa3jienuM cdepy Ha JIBe 4acTd, KOTOpble ompejie-
JISIIOT OYEHb Pa3HbIe CETU: OHA OylIeT CEeThIO, ONpeAesieMoi AByMs OMMKAAIIMMU TOYKAMHU, a ApY-
rasi OyzieT CeTblo, onpeesAeMoi AByMs CaMbIMU JaJIbHUMU TOUKaMU. B pesynbrare nomyuurcs aBe
COBEPILEHHO OT/e/bHbIe ceTH. Ho 3TO HexopoIuii moixos, HOTOMY YTO YeM JlaJibliie Mbl yAaIsieMcs
OT /ABYX ONMMKAHMIIMX TOYEK, TeM MEHbIIE PACCTOSIHUS MEXAy TOYKaMH, TeM TpyaHee OyleT HaiTH
CBSI3M MEXJy HUMM — TaK Kak CyLIECTBYeT OIPaHMYEHHOE KOJIMYECTBO TOYEK, KOTOPbIE CBSI3aHBI
HEOOJIBIINM PACCTOSTHHAEM.

C npyroii CTOpOHBI, METOJ KOHTPOJIMPYEMOH KJIACTEpU3alvH (KJIACTEPHOE PacCTOsSIHUE) OTpe-
60BaJ1 Obl OT HAC U3MEPEHU S AJIMHBI MEK/1y KaskJI0M ITapOil TOYEK, a 3aTeM BIIIOJIHEHUS BBIYUCIICHU,
KOTOpbIE JeNAI0T ONMsKaiIIme Ipyr K APYry CeTH HaMMEHbIIMM BO3MOXXHBIM paccTosiHueM. Pesyiib-
TAaTOM, BEPOSITHO, Oy/yT JIBE OTJEJIbHbIE CETH, KOTOpbIE OIM3KH JPYT K IPYyry, HO HE COBCEM OJMHa-
KOBBI. [TOCKOJIbKY HaM HYXXHO, YTOOBI [IB€ CETH OBUIM MOXOXKH JPYyT Ha Jpyra, 4YroObl OOHAPYKUTh
B3aMMOCBSI3b, BIIOJIHE BEPOATHO, YTO 3TOT METOJ] He cpadoTaeT — BMECTO 3TOro JBa Kjacrepa OyayT
COBEPILEHHO Pa3HBbIMHU.

Paznunie mexy 3TUMM AByMsI METOAMU CBOAUTCS K TOMY, KaK Mbl OIIPE/IEISIEM «KJIACTEP».
Jlesio B TOM, YTO B IEPBOM MeETOZIE (KJIaCTEpPHOE PAaCcCTOSIHUAE) Mbl OIPEEIsieM KJIacTep Kak MHOXe-
CTBO TOYEK, NMPUHAIECKAIMX CETH, AHAJIOTUYHOM CEeTH, OIpeAesieMor IByMs ONVKallliMU TOY-
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kamu. [To 3TOMY OrnpezeneHuio cetu Beeraa OyayT cBsi3aHbl (OHU OYIyT HaXOIUTHCS HA OIMHAKOBOM
PACCTOSIHUM JPYT OT APYyra), HE3aBUCUMO OT TOTO, CKOJIKO TOYEK MbI BKJIIOUAEM B OIpE/IC/ICHUE.
Ho Bo BTOpOoM MeTozie (yrpaBiieHue KJacTepu3alyeii) Mbl ONpe/ielisieM KJIacTepbl Kak Mapbl TOUEK,
KOTOpBIE HAXOIATCS HA OJIMHAKOBOM PACCTOSIHUM OT BCEX IPYTMX TOYEK B CETU. DTO ompelesieHrne
MOXET CHJIbHO 3aTPYHUTH MOUCK CBS3aHHBIX TOYEK, IIOTOMY YTO OHO TpeOyeT, YTOOB Mbl HAXOAMIIN
KaXK/IyI0 TOUKY, aHAJIOTUYHYIO IPYTMM TOYKaM B ceTH. TeM He MeHee, 3TO MOHATHBIA KOMITPOMHCC.
CocpenoTOYMBIIMCH HA TIOUCKE KJIACTEPOB C OIMHAKOBBIM PACCTOSIHUEM JIPYT OT JPYra, Mbl, BEpO-
SITHO, TIOJTyYMM OOJIBIIE MOJIE3HBIX JIAHHBIX, TIOCKOJIBKY, €CJT Mbl HAHEM CBSI3M MEXK/I1y HUMH, MbI
CMOXEM HMCIOJIb30BaTh 3Ty MH(GOPMAIINIO, YTOOB! HAMTH B3aUMOCBSI3b MEX/y HUMU. DTO O3HAYAET,
YTO y Hac OOJbllle BO3MOKHOCTEW HAWTH CBSI3M, YTO OOJIETYMT BbIsIBIIEHHE OTHOIIeHWA. Onpeje-
JISIS1 KJIACTEephl C TIOMOIIBI0 U3MEPEHUI PaCcCTOSIHUS, Mbl TAPAHTHUPYEM, YTO CMOKEM HAWTH B3aMMO-
CBSI3b MEKIy IByMSI TOUKaMH, JaKe €CJIM HET BOZMOKHOCTH HANIPSIMYIO M3MEPUTh PACCTOSTHHE MEXTY
H1MU. HO 3T0 4acTo NprBOOMT K OYEHb MAJIOMY KOJIMUECTBY COSJMHEHUI B JAHHBIX.

[nsaas Ha mpuMep co3gaHusl AByX HAOOPOB JaHHBIX — OJMH JJIsl HESIBHOW KJacTepU3allvu
Y OJIUH /ISl yIPaBJISIEMOW KJIACTEPU3AlMM — Mbl MOXEM JIETKO YBUJIETh Pa3HUILy MEXIy STHMHU
JBYMsI METO/IaMHU. B miepBoM mpumepe pe3ysibTaThl MOTYT ObITh OIHAKOBBIMH B OJTHOM CJTy4ae U pas-
HbIMU B Jpyrom. Ho eciim MeTos Xoponr Jyist [IOUCKa MHTEPECHBIX B3aUMOCBSI3el (KaK 3TO OOBIYHO
1 ObIBaeT), OH JIaCT HaM MOJIe3HYI0 MH(POPMAIHIO 00 00IIel CTPYKType TaHHbIX. OJHAKO, eCly TeX-
HMKA TUIOXO BBISIBJISIET B3aUMOCBSI3HU, TO OHA JACT HaM OYeHb MaJI0 MH(OPMAIIUH.

Jonyctum, Mbl pa3pabaTbiBaeM CHUCTEMY ISl ONpelesieHUs HAlpaBJIeHUs HOBOTO MPOIYKTa
Y XOTUM OIIPE/ICIIUTh MOXOXHE MPOMYKThL. [I0CKOIBKY HEBO3MOKHO M3MEPHTh HAIpaBJICHUE TPO-
JyKTa BHE CUCTEMBbI, HAM TPHUETCS HAWTH CBS3M MEK/Ly MPOAYKTaMU Ha OCHOBE MH(OpPMAIIUU 00 UX
Ha3BaHusIX. Ecim ecTh X0poliiee mpaBuiio, KOTOPOE Mbl MOJKEM HCIIOIb30BATh JIJIs1 YCTAHOBJICHHS CBSI-
3ell M1y MOXOKUMHU TPOLYKTaMHM, TOT/Ia 3Ta MH(GOPMAIIMsI OUYSHb MOJIe3Ha, MTOCKOJIbKY OHA TI03BO-
JISIeT HaM HaXO/IUTh MHTEPECHBIC OTHOIICHUS (ITyTeM MACHTU(DHUKAIIMY TTOXOKUX MPOILYKTOB, KOTOPbIE
HOSIBJISIOTCS OJTU3KO JPYT K Apyry). OMHAKO, eCli CBSA3b MEK/Y AByMsl TPOAYKTaMU HE OUYeHb OYe-
BUJTHA, BIIOJIHE BEPOSITHO, YTO ITO MPOCTO HECBSA3AHHAS CBS3b — A 3HAYUT, BHIOPAHHbBI HAMH METO[
OOHapyKeHHUsI MPU3HAKOB MOXET He MMeTh OO0JbIIoro 3HayeHus. C Ipyrod CTOPOHBI, €CJIM CBSI3b
HE OYeHb OUEBUJIHA, HO YPE3BBIYANHO M0JIe3Ha (KaK B MPUBEICHHOM BBIIIIE IPUMEpPE), TO Mbl MOKEM
HavaTh y3HaBaTh, KaK Ha3BaHUE MPOIYKTa CBSA3AHO C MPOIIECCOM, Yepe3 KOTOPbIN MPOTYKT MPOIIE.
IT0 MpUMeEp TOTO, KaK pa3Hble METO/Ibl MOTYT JIaBaTh OUYEHb Pa3HbIE PEe3Y/IbTATHI.

B omimune oT XapaKTepUCTHK Pa3HBIX METOJIOB, Y BaC TaKXke €CTh pa3Hble BOBMOXKHbIC TEX-
HuKK. Harpumep, Koraa st roBOpIo, YTO MOSI CHCTEMa MCTIONb3YeT PACIiO3HABAHUE N300PaKEHUH, 3TO
He 00s13aTeJIbHO 03HAYaeT, YTO MPOIIECC, Yepe3 KOTOPbIN MPOXOIUT MPOAYKT, MCIOJIb3YeT pacio3Ha-
BaHUe n300pakeHuil. Ecim ecth n300pakeHus MPOAYKTa, KOTOPbIE MBI CACIAIM B MPOIILIOM, WU
€CJIM MBI 3aXBaTUJIM HEKOTOPBIC BXOJHBIC IAHHBIEC M3 N300pakKeHUsI MPOAYKTa, OJTyUYeHHAs CHCTEMa,
BEPOSITHO, He OyJeT MCIIONb30BaTh PACMO3HABAHUE M300pakeHUNA. DTO MOXET OBITh UTO-TO COBEp-
IIEHHO JIPYroe — YTo-TO ropaszio Oosee cioxHoe. Kax/plil U3 3THX METOIOB CIOCOOCH UIeHTH(U-
MPOBATh OUYEHDb Pa3HbIe BElIU. Pe3ysIbTaT MOKET 3aBUCETh OT XapaKTEPUCTHUK (DAaKTUIECKHUX JIAHHBIX
WM OT UCTIONIb3YeMBIX JaHHBIX. DTO O3HAYAET, YTO HEJOCTATOYHO MOCMOTPETh HA KOHKPETHBIIA THIT
MHCTPYMEHTA — HaM TaKXke HYKHO TIOCMOTPETbh, KAKOW TUIT MHCTPYMEHTa Oy/IeT MCTIOb30BaThCS JIJIS
onpe/eIeHHOTO THIIA Mporiecca. DTO MPUMEP TOro, KaK aHAIM3 JIAHHBIX HE JIOJKeH ObITh COCPEI0TO-
YeH TOJIbKO Ha peliaeMoid mpoodiieme. Ckopee Bero, cucTeMa MpoXOAUT MHOXKECTBO Pa3IMUHbBIX MPO-
IECCOB, I09TOMY HaM HYKHO IIOCMOTPETb, KaK Oy/1yT UCIOJIb30BAThCS PA3IMIHbIC MHCTPYMEHTHI JIJIS
CO3/IaHUsI B3aMMOCBSI3U MEX/1y ByMsI TOUKAMH, & 3aT€M PEIlMTh, KAKOH THUIT JaHHBIX PACCMATPHUBATh.

Yacro Mbl Oyzem Oosblnie 03a00ueHbl TeM, Kak OydeT MpUMeHsAThcs Metod. Harpumep, mbl
MOXEM 3aXOTeThb YBWJIETh, KAKOW THIT JaHHBIX, CKOpEe BCEro, Oy/leT IMOJe3eH Uil MOMCKA CBSI3H.
MbI BUIMM, YTO HET OOJIBIION PA3HMIIBI B TOM, KaK MPUMEHseTCs] 00pabOTKa eCTECTBEHHOTO SI3bIKA.
OTO 03HAYAET, YTO, €CJM MBI XOTHMM HAWTH B3aMMOCBs3b, 00Pa0OTKA €CTECTBEHHOIO SI3bIKa OyaeT
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xopomuM BeidopoM. OHaKO 00pabOTKa eCTECTBEHHOTO SI3bIKa HE peliaeT Bce BO3MOKHBIE OTHOIIIE-
Hus1. OOpaboTKa eCTEeCTBEHHOTO S3bIKA YaCTO TOJIe3Ha, KOT/a Mbl XOTHM CJIe/IaTh OrPOMHOE KOJTUJe-
CTBO MaJICHbKHX I11aroB, HO 00pa0OTKa €CTECTBEHHOIO SI3bIKa HMYETro He JieJIaeT, KOrJa Mbl XOTUM
MOUTHU JISMCTBUTEBHO IITyOOKO. Barsa Ha 0OpaboTKy ecTecCTBEHHOTrO sI3bIKa MO3BOJISIET YCTAaHABIIH-
BaTh CBSI3W MEX/1y JaHHBIMHU, YErO HeJb3s C/IeNIaTh MPU UCTIONB30BAHUH JPYTUX METOIOB. DTO OHA
13 MPUYMH, 10 KOTOPOR 00paboTKa eCTECTBEHHOTO SI3bIKa MOXKET OBITh IMTOJIE3HOM, HO HEe HEOOXOIH-
MOW.

Tem He MeHee, 00pabOTKa €CTECTBEHHOI'O sI3bIKA YaCTO HE HAXOIUT TAKMX CHJIbHBIX CBSI3EH,
KaK pacro3HaBaHWe M300paXeHUi, MOTOMY 4YTO 0OpabOTKa €CTeCTBEHHOTO sI3bIKa (POKYCHpYETCs
Ha OoJiee TIPOCTBIX JaHHBIX, TOTJA KaK pacro3HaBaHKe U300paKeHUH paccMaTpUBaeT OYeHb CIIOXK-
HbIe JIaHHbIe. B 3TOM ciiydae 00paboTKa eCTECTBEHHOTO SI3bIKa HE OUEHb XOPOIIa, HO BCE Ke MOXKET
OBITH TIOJIE3HAa. PaccMoTpeHre 00padOTKM eCTECTBEHHOTO sI3bIKa HE BCer/a sIBJISETCS JIyUIM CIIO-
cobom petrieHrst ipodembl. O6padOTKa eCTeCTBEHHOTO SI3bIKa MOKET OBITh TIOJIE3HA, €CIIH JIAHHbIS
MPOCTBIE, HO MHOTA HEBO3MOKHO paboTaTh C OYeHb CJIOKHBIMU JaHHBIMH.

ITOT NpUMep MOKHO PUMEHUTb KO MHOTHIM Pa3JIMUHbIM TUIAM JIAHHBIX, HO 00pa0oOTKa ecte-
CTBEHHOTO $I13bIKa, KaK MPaBKJIO, OoJiee Mojie3Ha IS IAHHBIX eCTECTBEHHOTO SI3bIKA, TAKMX KaK TeK-
croBble (paitibl. [I1s1 Gonee CIOXHBIX JaHHBIX (TaKMX Kak M300pakeHHsi) 0OpaOOTKM eCTEeCTBEH-
HOTO s13bIKa YacTo ObIBaeT HeJOCTaTOYHO. Eciu ecThb npodiema ¢ 00pabOTKOM eCTECTBEHHOTO SI3bIKa,
Ba)XHO PACCMOTPETh JIPYyrUe METO/bl, TAKKE KaK OIpe/esIieHUe CJIOB U OIpe/ie/ieHH e TOro, Kakue JIaH-
HbIC HA CAMOM JIeJIe XPAHATCS B U300paKeHUU. DTOT THIT IAHHBIX IOTPeOyeT APYroi CTPYKTYpHI JIaH-
HBIX, YTOOBI HAWTH B3aMOCBSI3b.

C Bo3pacrarouiei Cl10KHOCTbIO TEXHOJIOTUH Y HAC YacTO HET BPEMEHU ITPOCMAaTpUBaTh 1aHHBIE,
KOTOpBIE MBI IIpocMaTpuBaeM. Jlaxe eciii Mbl IOCMOTPUM Ha JIJAaHHbIE, Mbl MOJKEM HE HATH XOPOIIIETO
pelleHus1, IOTOMY YTO Y HaC €CTh OOJIBIIIOE KOJIMYECTBO BAPHAHTOB, HO HE TAK MHOTO BPEMEHH, YTOOBI
paccMOTpeTh UX Bce. BOT moyeMy BO MHOTMX KOMITAHMSIX €CTh CIEIUAJIMCT 10 JAHHBIM, KOTOPBIA
MOXET IPUHSATh MHOXECTBO Pa3JIMYHBIX PEIICHUN, a 3aTeM PElIUTh, YTO JIYYIlle BCETO OIXOIUT IS
JaHHBIX
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Kinaccudukanusa

Knaccuukarms — 310 3aga4a 00001IeHNsT U3BECTHON CTPYKTYPHI 1JIs1 IPUMEHEHUsI K HOBBIM
naHHbIM. Harpumep, mporpamMma 3J1eKTPOHHOM ITOYTHI MOKET MOMBITAThCS KIACCU(UIIMPOBATH JIEK-
TPOHHOE NMUCbMO KaK «3aKOHHOE», WM KaK «Clam», WA, MOKET ObITh, KaK «yIaJEeHHOE aJMUHU-
CTPAaTOpPOM», U €CJIM OHA CHEJAeT 3TO MPaBUJIbHO, TO MOXKET IMOMETUTh IEKTPOHHOE MUCBMO Kak
aKTyaJIbHO ISl [IOJIb30BAaTEIS.

Onnako i1 cepBepoB Kiaccudukanus Oonee ClOXHA, TOTOMY YTO XpaHEHHE W Tepenada
HaxoJATcs JaJieKo oT nosb3oBareseil. Korna cepepbl oTpedsioT orpoMHble 00bEMBI IAHHBIX, ITPO-
Ornema B Apyrom. 3agada cepBepa COCTOMT B TOM, YTOOBI CO3JaTh XPaHIJIMIIE U TepeiaTh 3TO Xpa-
HWIMILE, YTOOBI CEpBEPbl MOIIM MOMYYUTh K HEMY JOCTyIl. Takum oOpa3oM, cepBepsl 4acTO MOTYT
n30ekarh pasranieHus: 0co00 KOH(PHUICHIMAIBHBIX JaHHBIX, €CIM OHU MOTYT TIOHSTh CMBICTT JIaH-
HBIX [IPY UX MOCTYIUIEHUH, B OTVINYME OT OOIIMPHBIX MYJIOB JAHHBIX, YACTO UCHIOJIb3YEMBIX IS JIEK-
TpoHHOM nouThl. [Ipodnema KiaccuduKamy OTIMYaeTcs, M K Hell HY)KHO TIOAXOAUTD IO-JIpyroMy,
a CyILLIECTBYIOIME CUCTEMBI KJIACCU(DUKALMU [ CEPBEPOB HE MPEAOCTABIAIOT UHTYUTUBHO TOHAT-
HOTO MEXaHU3Ma, MO3BOJISIOIIETO M0JIb30BaTelsM 00peCTH YBEPEHHOCTh B TOM, UTO CEpBEpHI Mpa-
BUJIBHO KJIACCU(DUILIUPYIOT UX JIAaHHBIE.

ITOT MPOCTOM AITOPUTM TOJIe3eH /TSI KJIacCU(HUKAIMY JaHHBIX B 0a3ax JaHHbIX, COIepKaIlrX
MWUTAOHB! MJIM MUWJIJTMAP/BL 3aliceid. AJITOPUTM padOTaeT XOPOLIO, IIPU YCIOBUHU, YTO BCE OTHO-
IEHUS B JAQHHBIX JOCTATOYHO OTJIMYAIOTCS OPYr OT Jpyra M 4TO JIaHHble OTHOCHUTEJBHO MaJjibl Kak
B CTOJIOLIAX, TaK U B CTPOKAaxX. DTO JeaeT KJIacCu(PUKALMIO JaHHBIX MOJIE3HOW B CUCTEMAX ¢ OTHOCH-
TEJILHO HEOOJBIIMM 00bEMOM MaMSITH M HEOOJIBIIIM 00BEMOM BBIYMCIICHUH, ¥ TOSTOMY KJaccupu-
Kaius OOJbIIMX HAOOPOB JAHHBIX OCTAETCS CEPbE3HON HEPEIIEHHOW IPOOIEMON.

[Tpocreiiimm anropuTMoM KiaccupUKalyy i KIacCU(UKALMU JAHHbIX SIBJSETCS METO
TMIOJIHOM KOPpEJIALMY, TaKKe W3BECTHBIN Kak MeTof Koppensuuu. [Ipu noaHoi koppesnsiuu y Bac
ecTb JBa HaOOpa JaHHBIX, U Bbl CPABHUBAETE JAaHHBIE OTHOTO Habopa C JaHHBIMHU APYroro Hadopa.
ITO JIETKO caesaTh ISl OTAEIbHbIX (PparMeHTOB JaHHbIX. CIIeAyIOIUM I1aroM sIBJIsIeTCs] BBIYMCIIE-
HUE KOPPEJALMU MEK1y IBYMs HAOOpaMU IaHHBIX. DTa KOppesslus AByX HAOOPOB JAHHBIX TOBOPUT
BaM, KaKkoW MPOLEHT JaHHbIX COCTABIISIET Kax bl HaOop. Takum 0Opa3om, UCHIONB3Ys 3Ty KOppes-
W10, BHI MOXeETe KJIacCU(UIMPOBaTh JaHHbIE MO0 KaK OJWH HAOOp, MO0 Kak JIPyroi, yKasbiBas
Ha yacTU HabOpa JIaHHBIX, KOTOPbIE TPOUCXOAAT U3 TOr0 UM MHOTO Habopa.

ITOT NPOCTON METO YaCTO XOPOIIO paboTaeT 1Jisl AaHHBIX, X PAHSIIIMXCS B IIPOCTHIX Oa3ax JaH-
HBIX C HEOOJIBIIMM 00BEMOM JAaHHBIX M HU3KOW CKOPOCTHIO IOCTYTA K JaHHBIM. Harpumep, cuctema
0a3pl JTaHHBIX MOJKET UCIIONb30BaTh APEBOBUIHYIO CTPYKTYpY Ul XpaHEHUsl JAHHBIX, P 3TOM
CTOJIOLBI 3AMMCH TIPEICTABIISIOT OIS B CTPYKTYpe. DTa CTPYKTypa He MO3BOJIsIa PAaHKMPOBATh JIaH-
HbIE, TOTOMY UTO JIaHHbIE HAXOAMIMCH OBl B JIBYX OTJEJBbHBIX CTPOKAX JPEBOBUIHON CTPYKTYpPhL. ITO
JeNaeT HEBO3MOXHBIM OCMBIC/IEHHE JaHHBIX, €CJIM JJaHHbIE MIOMEIIAIOTCS TOIBKO B OJHY JAPEBOBH/I-
HYyI0 CTPYKTypy. Ecni B 6a3e naHHBIX ecTb JBa JiepeBa JaHHbIX, BaM HY)KHO OyJeT CpaBHUTh Kak-
noe u3 OByX jepeBbeB. Ecim Obl ObIO OGOJBIIOE KOJTMYECTBO JEPEBbEB, CPABHEHUE MOITIO ObI OBITh
BBIYHCITUTENIBHO 3aTPATHBIM.

CrepoBatenbHO, NOJIHAS KOPPEJALMS SBJIAETCSA IJIOXUM METOI0M KJiaccudukanuu. Koppens-
LM JJaHHBIX HE pa3jMyaeT COOTBETCTBYIOILME YACTU JAHHBIX, M JAHHbIE OTHOCUTEIBHO Masbl KaK
B CTOJIOLAX, TaK U B CTPOKAX. DTU MPOOIEMBI JEJAI0T MOIHYI0 KOPPEJALMIO HEMPUTOIHOMN 1s ITPo-
CTBIX CUCTEM KJIaCCH(PUKALIMKU JAHHBIX U CUCTEM XpaHeHUs JaHHbIX. OJHAKO, ec/v IaHHble OTHOCH-
TEJIbHO BEJIMKH, MOXET PUMEHSATHCS MOJIHAS KOppesaLys. DTOT pUMep NOJIe3eH AJIs1 CUCTEM Xpa-
HEHUs1 IaHHBIX C OTHOCUTEJIbHO BBICOKOH BBIYMCIIUTEIBHON HArpy3KOM.
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Coueranue MeTofa KiacCU(pHUKAIMU JAaHHBIX C CUCTEMOW XPAaHEHWsl JaHHBIX MOBBIIIAET KaK
MIPOU3BOAUTENIBHOCTb, TaK U YAOOCTBO MCIIONB30BaHMA. B uyacTHOCTH, pasmep pe3y/bTUPYIOIIETO
JITOpUTMa KJIACCU(PUKAIIMY B 3HAYUTESIHBHOM CTETICHN HE 3aBUCUT OT pa3Mepa XpaHWJIUINA JaHHbIX.
Anroput™ nogpoOHOH KiaccupUKaIMU BOOOIIe He TpeOyeT MHOTO MaMsATH /Il XpaHeHHUsI JaHHbIX.
Yacto OH IOCTATOYHO MaJl, YTOObl XpaHUTh ero B Oydepe, U MHOTME OpraHM3alUN XPaHST CBOM
CHUCTEMBI KJIAaCCU(PUKAIIUU TaKUM 00pa3oM. Takske XapaKTepUCTUKH MPOM3BOANTEILHOCTH CUCTEMBI
XpaHeHUsl TaHHBIX He 3aBUCAT OT Kiaccudukaropa. CucremMa XpaHeHHs! IaHHBIX MOXET 0O0padarhi-
BaTb JIAHHBIE C BHICOKOU CTETEHbI0 N3MEHUMBOCTH.

Iouemy cucmemvol kaaccugpuxayuu He mak Xopouwu?

BonbIIMHCTBO cHCTeM XpaHEeHUs JaHHBIX He MMEIOT XOPOIIero Kjiaccugukaropa, a cucreMa
KJIaccruKaluM JaHHBIX BPsII JIM CO BpeMeHeM CTaHeT Jiyuine. Ecim B Bamieit cucteme XpaHeHus
JaHHBIX HET XOPOIIIEro KJjaccudukaTopa, y Baliei CHCTeMbI KJIacCH(PUKAIUA BO3HUKHYT ITPOOIEMBI.

BonbIIMHCTBO KOMITAaHUH TaK HE TyMaloT O CBOMX CHUCTeMax XpaHeHHs JaHHBIX. BMecTo 3Toro
OHM IIPEAIOJIAraloT, YTO CUCTEMY MOXKHO UCTIPaBUTh. OHU BUASAT B TOM TO, YTO CO BpEMEHEM MOKHO
YJIyUIlIUTh, OCHOBBIBAsICh HA OYIYIIMX YCUJIMSIX TI0 TEXHUYECKOMY OOCITyKUBAaHUIO. DTO yOeKICHUE
TaK’Ke MO3BOJISIET JIETKO MCIIPABUTh HEKOTOPBIE ITPOOJIEMBI, BOZHUKAIOIIUE U3-3a TUVIOXMX CUCTEM Xpa-
HeHus1 JaHHbIX. Hanpumep, cuctema xpaHeHu st IaHHBIX, KOTOpasi He PUHUMAET CJIMIITKOM KOPOTKHUE
WJIY HEYTIOPS1I0OYEHHBIE JAHHBIE, CO BPEMEHEM MOJKET ObITh y/TyUIlIeHa, €U K €€ UCTIPABJIeHUI0 OyeT
MIPUBJICUYEHO OOJIBIIIE JIIOJEH.
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CymmMmupoBaHue

CymmupoBaHMe — MperocTaBieHre Oojiee KOMITAKTHOTO Ipe/CTaBIeHusT Habopa JIaHHbIX,
BKJTIOYAs BU3YaJIM3alMIO CTPYKTYPhI JAHHBIX, TIOJIE3HO IS pellieHusI O0s1ee POCTHIX 33/1a4 U MOKMCKa
JAHHBIX JUIS1 CTATUCTMYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB. BBl 4acTo MokeTe anrnpoKCUMHUPOBATh
3Ty CTPYKTYPY, MOZIEJIUPYS CTPYKTYPY C MOMOIIIBIO &JITOPUTMA, AHAJIOTMYHOTO JITMHEMHOMY MOJIEIH-
POBAHUIO.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

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.

20


https://www.litres.ru/pages/biblio_book/?art=68765871

	Интеллектуальный анализ данных
	Агентный анализ данных
	Обнаружение аномалий
	Изучение правила ассоциации
	Кластеризация
	Классификация
	Суммирование
	Конец ознакомительного фрагмента.

