9 TemaTnyecknm npumep:
OTTOK KJINeHTOB

Ecmb monvko ooun 6occ — knuenm. U on modicem ygoiums 6cex 6 KOMRAHUU,
Hauunas ¢ npedcedames, NPOCMo NOMPAMUE OeHbel 8 OPY2OM Mecme.

ComMm Youron

Acme Telephonica (AT) — omepaTop MOOMIBHOH CBSI3M, y KOTOPOTO €CTh KJIMEH-
ThI BO Beex mratax CIIIA. Kak u mobast TeniekoMmMmyHuKaimonHast kommnanusi, AT 0o-
peTCst ¢ OTTOKOM KJIIMEHTOB K JIpyrHM orepaTtopaM. KoMImaHus MOCTOSTHHO HINET HO-
BBI€ CITOCOOBI perieHus mpodieMbl 0TToKa 1 B 2008 T. ocHOBaJIa CJIY:KOY yAepsKaHus
KJIMEHTOB, KOTOpasi OTCIACKUBACT KOJTUIECTBO 3BOHKOB, MOCTYHAIOUIUX B IICHTP MO-
nepxku KimeHToB AT OT KakJ0oro KIMEHTa, U BBISBISIET KIHMEHTOB, KOTOPHIE JAEIal0T
OOJBIIIOE KOJUYECTBO 3BOHKOB, WMHTEPIPETHPYS WX KaK NpPHU3HAK PHUCKAa OTTOKA.
Cnyx0a ynepaHus KJIMSHTOB CBS3BIBACTCS C ATHUMHU KIIMEHTAMH | JIeJIaeT UM CIICIH-
AIbHBIC TIPEIIOKEHUS, CTPEMSCh COXpaHUTh WX il komrmanud AT. OmgHako 3TOT
MOJIXOJ] OKa3aJcs He OCOOEHHO YCIEIIHBIM, W 3a TOCIEIHHUE TISTh JIET HaOIoaaeTcs
HEYKIIOHHOE YBEIMUEHUE OTTOKA.

B 2010 r. xomnanust AT nansina Pocca, cenuanucTa no aHaaTuTHY€CKOMY ITPOTHO-
3UPOBAHUIO, YTOOBI PEANM30BaTh HOBBIM TOIXOJ K CHHKCHHIO OTTOKA KIIMEHTOB.
B sTOM TeMaTH4eckoM HCCIIEJIOBaHUU OMHCHIBaeTCS padoTa, BhIMONHseMas Poccom
s komnanuu AT ¢ momolnbio mpoiiecca CRISP-DM!, uto6s1 BBIpabOTaTh pereHne
Ha OCHOBE MHTEJUICKTYyaJIbHOTO aHalln3a JIAHHBIX JUIS 3TOH Ou3Hec-3aaun. B HacTos-
el raaBe MbI 00Cy UM Kaxk eI dTan nporiecca CRISP-DM B aTom mpoekre.

9.1. MoHnMaHune 6n3Heca

Kak u B GOJBIIMHCTBE MPOEKTOB 10 WHTEIUICKTYAIbHOMY aHaJHM3y JaHHBIX, KOMIIa-
uus AT oOparunacek k Poccy He ¢ TOTOBBIM pelieHHeM, a ¢ ouzHec-npodiemamu. [lo-
3TOMY TIepBOHi 1enbio Pocca ObIIo peoOpa3oBaHme 3TOH OM3HEC-3a/1aui B KOHKPETHOE
aHaNUTH4ecKoe pemenue. [Ipexke ueM BBIOIHUTH 3TO Npeodpa3oBanue, Pocc nomken
OBUT MTOTHOCTHIO TOHSTH OM3Hec-1en KoMmanud AT. DTo OBUIO TOCTATOYHO MPOCTO,

! Cm. pazoen 1.5.
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MTOCKOJIBKY PYKOBOACTBO AT 3asBISTO, YTO X LI€Ib — CHIDKEHHE YPOBHS OTTOKA KIIH-
eHTOB. EJMHCTBEHHBIM (paKTOPOM, KOTOPBIA OCTaJics HEBBISICHEHHBIM, Oblla BEIWYMHA
9TOro cokpameHus. OCHOBBIBAsICh Ha OMBITE NMPEABIAYIIAX IPOEKTOB, TEKYIEM MOIX0-
Jie K yAep’KaHUIO KJIMEHTOB, MPUHATOM B KoMNaHUU AT, U ee HCTOPUYECKUX JAHHBIX,
Pocc cornacuncs ¢ pykoonctBoM AT, 4To 1IeneBO€ COKpAIEHNE C HBIHEITHETO MaKCH-
Myma, paBHoro 10%, 1o npumepHo 7,5% ObUIO ObI PEATMCTHYHBIM U, BEPOSITHO, JIOCTH-
xuMbIM. Pocc ykaszan pykoBonctBy AT, uro, moka oH (pakTHUECKH HE U3YUWII JIaHHBIC,
OH HE MOXET 3HaTh, HACKOJIBKO MOJIE3HYIO MOJIETb CMOXKET ITOCTPOUTb.

Crnenytomieii 3amaveii Pocca Oblia onHast OrieHKa TeKYIIeH CUTyalui B KOMITAHUT
AT. B dacTHOCTH, OH JOJDKCH OBUI MOHATH TEKYIIEe COCTOSHUE KOMIIAHWHU M €€ TOo-
TOBHOCTb IPUHATH MEPHI B OTBET HA UJIEU, KOTOPBIE OH MpeUIoKHUT. B xommannn AT
yxe paborana ciyx0a yaepKaHHs KIHCHTOB, KOTOpas MpeAIpHHUMAla aKTUBHBIC
MEpBI JUIsl COKPALICHUSI OTTOKA KIMeHTOoB. Kpome Toro, sta city0a yxe NCIo/Ib30Ba-
Ja JaHHbIe, COOpaHHBIC B OpraHM3allM, YTOOBI BHIOMPATh 1IETICBBIX KIMEHTOB Ha OC-
HOBE MOJIEIEN NHTEIIEKTYaIbHOTO aHAIN3a JaHHBIX.

Pocc mposen 3HaumrtensHoe Bpemsi, Oecenys ¢ Keiit, pykoBoguTeneM CiyxKObl
yAEp)KaHHUS KJIMEHTOB, YTOOBI MOHATh, Kak OHM padoraroT. Ke#r oObscHUIa, 4TO
B KOHIIE Ka)JIOTO Mecsia pOpMUPOBAJICS CIIUCOK 3BOHKOB, 10 KOTOPOMY BBISIBISUTHCH
KIMEHTBI, cleNaBIine OOJbIIe TPeX 3BOHKOB B CIIy)KOYy HOIJICPXKKH KIMEHTOB 3a
MpEBIIYIINe ABa Mecsla. JDTH KIUEHThl CUNTAINCH MOJABEPKEHHBIMU PHCKY OTTOKA
B CJICAYIOILEM MecsLe, I03TOMY CIIy>k0a yAepKaHUs KIMEHTOB oOpalaiachk K HUIM CO
CHenualbHBIM TpeaioxkenneM. Kak mpaBuiio, 3TUM MpeUIoKeHHEeM ObUIO CHH)KEHHE
Tapuga B TEYEHHE CIEIYIOUMX TPEX MECSLEB, XOTS COTPYAHUKHU CIIY>KObI yJIepKaHUs
KJIMEHTOB MOTJIM CBOOOJIHO JIeNIaTh U JPYTHe MPEI0KEHUS.

Pocc Taxxe moroBopmit ¢ I'pefic, TIaBHBIM TEXHUYECKHM JUPEKTOpoM AT, 4TOOBI BBI-
SICHUTh UMEIOIIHECS pecypchl JaHHBIX. Pocc y3Hai, uyto B kommanud AT cyIiecTByroT
JIOCTATOYHO CIIOXKHBIE TPAH3aKIIMOHHBIE CUCTEMBI JIJIsl PETUCTPALMH MTOCIEAHNUX 3BOHKOB
W OMJUTMHTOBOW MH(popMannu. Vcroprieckre 3anmcy o 3BOHKAaX W CUeTaX, a TaKKe Je-
Morpaguyeckast MHPOpMaLKs O KIMEHTaX COAEPXkalINCh B XpaHWIHLIE JaHHbIX. ['peiic
ChITpasia 3HAUMTENBHYIO POJb B pa3paboTke Mpoliecca cOopa HHPOpMaIU O KOHTAKTax
KJIMEHTOB CO CITy00i1 yaep:xanus. Pocc Hagesuicst, 4To 310 001I€r4uT €ro 3agady, noro-
My uto ['peiic Oblia rIaBHBIM XpaHUTENIEM BCEX PeCypcoB JlaHHbIX B AT U ee mojyiepkka
npoekTa Obita Obl BaxkHol. Kpome Toro, Pocc mpoBen nOBOIBHO moApoOHbIe Oecerbl
B OT/IeNIaX OWIIIMHTA, IPOJIaK U MApPKETUHT A, a TAKXKE CETEBOT'0 yIPABJICHUS.

Ha pannux sranax npoekrta Pocc neneHanpaBieHHO BHMKAJM B cHTyanuio. bece-
nyst ¢ komannoit ynpasinenus AT, Kelt u I'peiic, oH MHOTO y3Hai1 0 MHIYCTPUH MO-
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OunbHOM cBsi3u. OCHOBHAsI CTPyKTypa OM3HECa KOMIIAHHM 3aKJII0Yasach B TOM, YTO
Y KJIIMEHTOB ObUI KOHTPAKT HAa YCIYTH, NPENOCTaBIsSEMbIC €10. DTH KOHTPAKThl HeE
nMenu (GUKCUPOBAHHOI'O CPOKa ACHCTBHSA M CYIIECTBEHHO M3MEHSUINCH KaXKIbIH Me-
Csill, KOrJa KIMEHT IUIAaTWI €KEMECSYHYI0 (PMKCHMPOBAHHYIO PeryJIsipHYIO ILIATY.
[lepnoanuecku BHOCS TUIATy, KIUEHT MOJIydall MAKeT MUHYT 110 CHUWKEHHOMY TapH-
¢y. Jenas pa3Hble peryispHble IUIATEKH, KIMEHTHI MOJTyYaid aKeThl pa3HOro o0be-
Ma. Ecnu KiIMeHT ucrosib30Baji BCe BpPEMs B CBOEM IAaKETe, B CIEAYIOIIUI pa3 eMmy
MpeJIarajiuch JOMOJHUTEeIbHbIe MHHYTBI, KOTOpPbIe, KaK NMPaBWJIO, OBUTH JIOPOXKeE,
YeM MHUHYTHI, BKIIIOYEHHbIE B MakeT. B xommanum AT Bce 3BOHKM pa3leisuiuCh Ha
NUKOBbIe U HemnKOBbIe. [TnkoBEIM Ob1TO Bpems ¢ 8:00 mo 18:00 ¢ moHeaenpHUKA TI0
MSTHULYY, ¥ 3BOHKH, C/ICIaHHBIC B TUKOBOE BPeMsl, ObIIN JOPOXKE, UEM OCTaJIbHBIC.

OcHOBBIBasICh Ha CBOEH OLEHKE Tekyuledl cutyanuu B komnanuu AT, Pocc paspa-
00Tan BONPOCH!, OTBETHl HA KOTOPbIE MOINIM Obl IIOMOYb PELINTh NPOOIEMy OTTOKa
KIIMCHTOB.

e KakoBa o0masi cToUMOCTh KJIMEHTA A KOMIAHUU? MOXKHO TOCTPOUTH
MOJIEJh T IPOTHO3UPOBAHUS OOIIEH CTOMMOCTH, KOTOpYIO KoMmauus AT,
CKOpee BCEro, MOIYYUT OT KOHKPETHOTO KIIMEHTA 3a BPEMS €ro CyIEeCTBOBA-
HUsl. DTOT MOKa3aTeIb MOXKET ObITh MCIOJIB30BaH JIJIsl MICHTU(UKAIIN KITH-
€HTOB, KOTOPBIC B HACTOSAIIEE BPEMsI HE BBITIISAAT IICHHBIME, HO KOTOPBIC
M03Ke, BEPOSATHO, CTAHYT OOJIee IICHHBIMHU (YacTO B ATy KAaTETOPHIO MOTajia-
10T cTyaeHtsl). [Ipennaras STUM KIHMEHTaM CTUMYJIBI ISl TIPEIOTBPAILICHUS
UX OTTOKa, B OyayiieM kommanust AT monyuusia Obl MOJIHYIO OTJa4yy OT HUX.

e Kakue kimMeHTBI, CKOpee BCero, NOKMHYT KOMIIAHUIO B OJmkaiimem
Oyaymem? MoxHO 00y9UTh MOJIENb MTPOTHO3UPOBAHUS BBISBISATH KIIHEH-
TOB M3 KJIMEHTCKOH 0a3bl kommnaHuu AT, KOTOpbIEe, CKOpEe BCEro, OTKa-
JKYyTCs OT ee yclyT B Onmkaiimem OyaymieM. Ciyx0a yaepikaHusi KIHeH-
TOB MOKET COCPEAOTOUUTh CBOM YCHJIMSI Ha 3TUX KiueHTax. [Ipormecc, ko-
TOPHIH ciry)k0a yaepxkanus kiueHToB AT ucronk3oBana B Havaie MpoeKTa
JUTSE MACHTU(UKALIN KIIMEHTOB, KOTOPBIE, BEPOATHO, OTKAXKYTCS OT yCIyT
KOMIIaHWH, ObLT OCHOBAH TOJIBKO HA OJTHOM MPU3HAKE — OHA MPOCTO IMOJ-
CUHTHIBAJIA, CKOJIILKO 3BOHKOB KJIMEHT CJeJall B CIyX)Oy MOIEPKKH KIIH-
eHtoB AT. BeposTHO, Mo/ielh MalIMHHOTO OOy4YeHUs, KOTOpas paccMar-
puBaiia Obl HECKOJBKO MPU3HAKOB, MOTJa OBl JIy4YIlle ONPEACITUTh KIHCH-
TOB, KOTOPBIE MOT'YT MMOKUHYTh KOMIIAHUIO.

e Kakoe npenjioxkenue no yaep:KaHui Oyaer Jy4lle BCero COOTBETCTBOBATH
KOHKPETHOMY KJIMeHTY? M0oXHO ObUIO OBl HOCTPOUTH CHCTEMY ISl IPOTHO3UPO-
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BaHMS TOTO, KaKOe Tpe/IIoKEeHIe 13 Ha0opa BO3ZMOXHBIX MPEIJIOKEHUH TI0 yaep-
YKAHUIO JIyYIlle BCErO IMOJXOJUT KOHKPETHOMY KIIMEHTY. DTO MOMOXKET CIyx)Oe
yepKaHus KIIMEHTOB yOemuTh OoJIbIlie KITMEHTOB 0CTaBaThes ¢ Kommanueid AT.

e Kakue yacTu cereBoii HH()PACTPYKTYpPbl, CKOpee BCEro, BbIHAYT U3 CTPOS
B Outmkaiiimem oyaymem? Vcnonb3yst nHQOpMAIMIO O HArpy3kax Ha CeTh, HC-
MTOJIb30BaHUK CETH ¥ JIMAarHOCTHKE O0OpPYIOBAaHUS, MOKHO OBLIO OBl TTOCTPOUTH
MIPOTHOCTHYECKYIO MOJIEINb, UTOOBI MPEICcKa3aTh MPEACTOSIIIE OO 000pyI0Ba-
HUSL, YTOOBI MOYKHO OBLIO TIPEAIIPUHSATH MPEBEHTUBHEIC JieiicTBUs. CeTeBbie cOOU
SIBIITFOTCA (baKTopOM HEYIOBJICTBOPCHHOCTH KJIMCHTOB U B KOHCYHOM CYETE IIPHU-
BOZST K UX OTTOKY, IIO3TOMY CHIKEHHME MX KOJIMYECTBA MOXET OKA3aTh IMOJIOKH-

TEJIbHOE BIIMSIHME HA YPOBEHb OTTOKA.

[Tocne coBemanus ¢ pykoBoacTBoM kommnanuu AT ObUTO perieHo, 4To Hauboiee
MOJXOAIINM JIJIsl aHAJIN3a PElIeHUeM ObUIo OBl IIPECKa3aTh, KakKie KIueHmyl, CKkopee
6Ce20, OMKANCYMCS OM YCIye KOMNanuu 6 onudicatiuem 6yoyuem. Bout ycTanoBneH

PS5 IPUYMH, 110 KOTOPBIM OBIIT BBIOPAH 3TOT MPOEKT.

e B xoxe npeapinymmx Oecen Pocca c I'peiic, Texumueckum aupekropom AT,
OBUIO YCTaHOBJIEHO, YTO JaHHBIE, HEOOXOIMMBIE IS TIOCTPOSHHSI MOJIEIH TIPO-
THO3UPOBAHUS OTTOKA, CKOpEe BCEro, OyAyT JOCTYITHBI.

e Mozenb IPOrHO3UPOBAHUA MOXKET OBITh JISTKO MHTETPHPOBaHA C TEKYLIIMMHU Ou3-
nec-mporieccamMu AT. Y xommanuu AT yxe Obina cimyx0a ynepKaHus KIHNEHTOB,
KOTOpasi MPOBOAMIJIA aKTUBHBIE JCHCTBHS, YTOOBI MPEJOTBPATUTh OTTOK, XOTS U
HCIOJIb30BaAJIa OUYEHB MIPOCTYI0 CUCTEMY JJISL ONPECICHUS] KOHTAKTOB C KIIMEHTA-
mu. Co3znaB Gonee CIOKHYI0 MOJIEb I MACHTU(UKALUH 3THX KIUEHTOB, MOX-
HO YJIyYILIUTh 3TOT CYLIECTBYOLIMNA IpOoIieCC.

e JlocTpoeHre MozEaU NPOTHO3UPOBAHUSI OTTOKA 3aUHTEPECOBAIO PYKOBOJIUTE-
neit AT, mOCKOJIbKY OHM HaJESUIUCh, YTO OOBSICHEHHE OCHOBHBIX NPUYMH OTTO-
Ka KJIMEHTOB ITIOMOJKET CHU3UTh €ro ypoBeHb. Kpome Toro, jiydinee moHuMaHue
OCHOBHBIX (DPAKTOPOB OTTOKA KJIMEHTOB ObLIO OBI MOJIE3HBIM JUJISI MHOTHX IPYTUX
nioapasnencHuii AT.

Hanporus, 1y peanuzauuu Jpyrux aHaJIUTHYECKUX PEUICHUH MO0 HepocTaBaso
JIOCTYTHBIX JaHHBIX (HampuMep, komnanus AT He pacmornaraia JaHHBIME 00 ycriexe
WIN HeyJade PasIuyHbIX NPEAJIOKECHUH MO yJepKaHUIO KIMEHTOB), OO TpeboBa-
JUCHh CIMIIKOM 3HAYUTEIbHBbIE M3MEHEHUsI OW3HEC-TPOIEecCOB (HampuMep, BBIYHCIIE-

HUEC HpOFHO3I/IpyeMOI71 O6H_[Cﬁ CTOUMOCTHU KJ'H/ICHTa) HJIN OCHOBHBIC MPCATIOJIOKCHUA
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ObLIM HEIOCTATOYHO O0OOCHOBAHBI (HAPUMEP, YTO OTTOK KJIIMEHTOB CHIIBHO 3aBHUCHT
OT CETEBBIX COOEB).

IMToce Toro kKak OBLIO OMpENETICHO AHATUTHYECKOE PEIICHHE, CIICAYIOIIMM IIaroMm
OBUIO coryIacOBaHUE OXkUAaeMOi 3(D(HEeKTMBHOCTH HOBOM aHamuTH4eckor Mozean. OcHo-
BBIBAsICh HA OIICHKE HEIaBHUX MCTOPHUUYECKHMX JAHHBIX, pyKOBOACTBO AT momaraio, 4ro
Ha MOMCHT HaydaJla IMPOCKTa UX TCKyIlasd CUCTEMa I/II[CHTI/I(i)I/IKaHI/II/I KJIMEHTOB, KOTOPLIC
MOTYT OTKa3aThCs OT YCIYT KOMIIAHWH, UMea TOYHOCTh OKosio 60%, mosToMy Irodast
BHOBb pa3paboTaHHas CUCTEMa JIOJDKHA Obuia Obl padoTaTh 3HAYMTENBHO JIy4Ile, YeM
cymiectByromiast. [To cormacoBanuio ¢ pykoBoactBoM kommanuu AT u ciry»060it yaepxa-
HHS KITMEHTOB POCC corntackiics ¢ TeM, YTo ero Lesbio ObUIO CO3aTh CUCTEMY TPOTHO3H-
POBaHUsI OTTOKA, KOTOpasi obecrieunBaa Obl TOYHOCTH POrHO3UPOBaHUsI bosee 75%.

9.2. [MoHMMaHune faHHbIX

B npouecce onpenenenus Toro, Kakoe aHAIUTHYECKOE peleHne Obi1o Obl Hanbo-
Jiee TOAXOMAIINM JUIsl TeKyIel cutyanuu B komnannu AT, Pocc yxe Hauan aHanu3u-
pOBaTh JOCTYNHBIC pecypchl AaHHBIX. Ero cnemyromas 3agada 3aKiiodanach B TOM,
9T00BI JOOABUTH K 3TOMY MMOHUMAHHIO TOPa3ao OoNbLIYIO TIyOHuHY, Clieaysl mpoleccy,
ornucaHHOMY B pazjiene 2.3. UToObl MOHSTh, KaKue JaHHbIE OBUIH JIOCTYITHBI, B KAKOM
(dhopMaTe OHU XpaHATCA U TIe, TpeOOBaIOCh OYEHb TECHOE COTPYAHUYECTBO ¢ [ petic.
OTO MOHMMAaHWE MOCIYXWJIO Obl OCHOBOW Ui pa3pabOTKH MOHSITHIl MpeIMeTHOMH
odsactu (domain concepts) u onucaTeJbHBIX npu3HakoB (descriptive features), ko-
TOPBIC COCTABIIIH OBl 0230BYI0 aHAJIUTHYECKYIO Ta0auny (ABT) mns co3manus mpo-
THOCTHYECKO# Mojienu. 3To ObLT UTepaTHBHBIN IpoIiecce, B XoJie KoToporo Pocc mepe-
xomun ot Keiit, paborapmieii B cimyx0e ynepxkanus kianeHtoB AT, k ['pefic, Texaude-
CKOMY IUPEKTOpY, W JPYTUM IMOJApa3feiieHUsIM, KOTOpPble HICHTH(QHUIIMPOBAIN
JIaHHBIE, CBSI3aHHBIE C OTTOKOM KIMEHTOB. BCckope cTanmy oueBHAHBIME KITFOUEBEIE pe-
CYpCHI JaHHBIX B KoMITaHuU AT, KOTOpBIE BaKHBI JUIS ATOTO TIPOEKTA.

e JleMorpadnueckne qaHHBIC O KIIMCHTAX U3 XPAaHWIUINA TaHHBIX AT.

e OTyeThl O BBICTABICHWU CYETOB KIIMEHTOB, XpaHslHecs B 0aze JaHHBIX OWJI-
nuHra AT, KoTopble 3anHChIBalOTCS B TEUEHHUE 5 JIET.

e TpaH3akmuoHHas 3aldCh 3BOHKOB, CACIAHHBIX (PU3HYCCKUMH JIMIIAMU,
B TeueHue 18 Mmecsies.

e Tpan3akiuoHHas 0a3a JaHHBIX OTJeENA MPOAAXK, CoJepXKallasi MoIPOOHYIO HH-
hopmarmro o TeaehOHHBIX TPyOKaX, BRIJAaHHBIX KIUCHTAM.
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° HpOCTa}I TpaH3aKIIMOHHAas Oa3za JAHHBIX YACpiKaHUs, COACPIKAIlasl BCC KOHTAKThI

C KIIMCHTAMU U PE3YJIbTAThbl OTUX KOHTAKTOB B TCUCHUC 12 MCCAIICB

[Ipexne yem aBUrathes aaibine, Pocc JomKeH ObUT OMPEISIUTh Helib MPOrHo3a
(prediction subject) mis ABT u neneBoro mpusnaka. Llenb cocrosiia B TOM, 4TOOBI
pa3paboTath MOJIENb, KOTOPAasi CIIPOrHO3UPOBaja Obl, OTKKETCS JIM KIMEHT OT yCIyT
KOMITaHUH B OMMKaiine Mecsipl. DTO 03HaYasuo0, YTO MPEAMETOM MPOTHO3UPOBAHUS
B 9TOM ciy4yae ObUI KIIMEHT, MMO3TOMY HE0OX0oauMo ObLI0 mocTtpouTh Tabmumy ABT,
CTPOKH KOTOPOM COZeprKanu Obl JaHHBIEC O KAXKIOM KIHEHTE.

[penckazanne oTToKa — 3TO (hopMa MojaeMpOBaHMSI CKJIOHHOCTH (propensity
modeling)’, B KOTOpO#i cOOBITHEM SABNISETCS OTKA3 KIMEHTA OT ycIuyr komnanuu. Cre-
noBaTenbHO, Pocc momkeH OB COrIacoBaTh CBOE ONpEZAETICHUE OTTOKa C OM3HecC-
9KCTIIepTaMu (B YaCTHOCTH, CITy>KOOH yJepaHusi KIMEHTOB). JTO ompeneneHue Oynet
HCTIOJIB30BAaThCSl AJIS1 BBISBJICHUSI COOBITHH OTTOKa B McTOpuueckux JaHHeIXx AT wu,
CJIEJIOBATEIIBHO, MIMEET OCHOBOIIOJIArarolee 3HaYCHHe /i MocTpoeHus Taduibl ABT
IUIs1 IpOeKTa. bru3Hec-3KcnepThl COracUINCh € TEM, YTO KIMEHT, KOTOPBIN ObLT Heak-
THUBEH B TEUCHUE OJHOTO MecsIa (T.e. He COBEpIal HUKAKUX 3BOHKOB WM OTIIIaYMBall
CUET) WJIM KOTOPBIH SIBHO OTKA3aJICs OT yCIYyT MM HE BO300OHOBUII KOHTPAKT, CUMTANICS
OBl OTKa3aBHIMMCS OT yciyr. Pocc Takke AOJDKEH ObUT ONpPEACTHUTh MPOJOIDKUTEIh-
HOCTH mepuoaa Hadoaenns (observation period) u mepuox pe3yabTaToB (outcome
period) s moxenu. OH penTwii, 9TO MePUOx HAOJIOAEHHUsI, B TCUCHUE KOTOPOTO OH
OyJeT coOupaTh JaHHBIC O MOBEICHUHU KIUCHTOB, MPOIUTCS 12 Mecsues. DTo peiie-
HHUe ObUIO IPUHSITO HA OCHOBE MMEIOIINXCS JaHHBIX U MpennoioxeHuit Pocca o Tom,
410 0OJIee JUTMTENLHBIN Mepruo] HaOMI0ACHUH, BEPOIATHO, MAJIO MOBIHSET HA MPOTHO-
3MpOBaHME OTTOKA. UTO KacaeTcst ONpeAesiCHUs Mepruoia pe3ybTaToB, TO KOMIIAHHS
corjacmiach ¢ TeM, 9To OBIIIO OBl HambOJIee MOJIE3HBIM JeNIaTh MPOTHO3, YTO KIUEHT,
CKOpee BCEro, OTKaKeTCs OT yCIyT 3a TPH Mecsla 10 TOro, Kak 3TO MPOM30MIeT Ha
CaMoM Jiesie, TIOCKOJIBKY ATO Jajio Obl UM BpeMsl JUIS MPUHSATHS MEp 10 YACp’KaHHIO
KIIMEHTa. MTak, IpOJOKUTEIbHOCT MEpUoJa pe3ybTaToB Obljla YCTaHOBIICHA paB-

HOIT TpeM Mecsam’.

2 Cm. pazoen 2.4.3.

3 Ouesuono, umo cobvimus ommoxa 045 pasHbIX KIUEHMOE OYOym Npoucxooums 6 pasuvle
cpoku, nosmomy st nocmpoerusi ABT neobxooumo 6vlposHsms nepuodvl HAOMOOeHUs U pe-
3YILMAMO8 OJisi PASHBIX KIUEHMOS8. Dma cCumyayus seisiemcsi RPUMEPoM CYeHapust MOOEIUpo-
6aHUSL CKIOHHOCMU, NPU8edeHH020 Ha puc. 2.6 6 pazdene 2.4.3.
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[locne ompeneneHus 1eneBoTo MpU3HaKa cienyromei 3agadeit Pocca 6put0 ompe-
JICJICHUE TIOHSTHI MPEeIMETHONH 00JIACTH, KOTOpBIC JiexkaT B ocHOBe Tabmmibl ABT.
[TonsaTus mpeaMeTHOW 00JacTH — 3TO Te (HaKTOPBI, KOTOPHIC, I0 MHCHHIO OM3HECa,
BIIUSIIOT Ha pellieHue KireHTa 00 otkase. [loHsITHs mpeaMeTHOM 00JIacTH ObUIM BBIpa-
0O0TaHBI C MIOMOIIBIO CEPUH CEMUHAPOB C MPEACTABUTEIIMA Pa3IMYHbBIX ITOApa3aese-
Huit AT, B 4aCTHOCTH CITy>KObI yAep:KaHHs KIIMEHTOB, a TAKKe OTAeNa MPOoJax U Map-
KETUHTa U OTJejIa BBICTaBJIEHHUS CUETOB. DKcepThl kKoMmanuu AT monaranu, 4To oc-
HOBHBIMU (haKTOpaMH, KOTOPBIC BIUSUIA HA OTTOK, ObLTH OCHOBHBIC JIEMOTpa(pUueCKue
JTaHHBIE KIMEHTOB (HampuMep, 0ojiee MOJIOJIbIe KIIMEHTHI Yalle CKIOHHBI K OTTOKY);
uH(pOpMAIKs O IJIATeKAX KIMEHTOB M, B YaCTHOCTH, U3MCHECHHUS B 111a0JIOHAX BHICTAB-
JICHWsI CYETOB (HAIPUMEP, BO3MOXKHO, KIIMEHTHI, Y€l CUeT BHE3AITHO YBEIHYMIICS,
¢ OoJIbIIICH BEPOSTHOCTHIO OTKAXKYTCS OT YCIyT KOMITAHWH); HH(OpMaLus o TejaedoHe
KJIMeHTa (HanpuMep, KIMEHTHI, JOJTO TONB3YIONMUECS OJHUM M TeM K& Tesre(oHOM,
Yamie OTKA3BIBAIOTCS OT YCIYr KOMIIAHHH); KJIUEHT MMEJ OMBIT B3aUMOJCUCTBUS CO
cayx06amu AT (Hampumep, KIMEHTHI, KOTOPhIE YacTO 3BOHAT B CITYKOY IOJIEPIKKH,
WCIBITBIBAIOT TPpyAHOCTH C ceThio AT u, ciemoBaTenbHO, MOTYT OTKa3aThCS OT €€
yCIIyT); U TaHHbIe 0 (PaKTUYECKUX 3BOHKAX, KOTOPHIE JieNial KIMEHT, B YaCTHOCTH, H3-
MEHEHHE 1Ia0JOHOB TOBEACHHS (HAIIPUMED, KJIMCHThI, KOTOPbIC Havajll 3BOHUTH HO-
BBIM TPYIIIIAM JIIOJIEH, Yalie OTKA3bIBAIOTCS OT YCIYr KOMITAHWH). DTO MHOXECTBO
MOHSTUN MPEAMETHON 00JIACTH JOCTATOYHO BEJIMKO, YTOOBI OXBATHTh BCE XapaKTEpH-

CTUKH, KOTOPBIC MOT'JIN OBl MOBJIMATH HA BCPOATHOCTL OTTOKA KJIIMCHTA (pI/IC. 9. 1)

I'IpeACKaaaHme 0TTOKa

JAaHHble KNieHTa ncyetax 0 Teﬂe¢0H€ KJINEHTa CO CJ'Iy)KﬁaMl/I 0 3BOHKaX

0TTOKa

[Nlemorpaduueckne | [ UHdopmauma VIH¢opmaum| Bsammoqemcmme][Mntbopmaumj /naukatop

(ymma 3MeHeHune W3meHeHuns Twn 380HKa M3meHeHns ﬂp0M3BOD,MTeanOCTb
cyeta cyeTa coumnanbHbIX ceTen TINa 3BOHKA no 06pa60n<e 3BOHKOB

Puc. 9.1. Muoocecmeo nonsamuii npeomemnou obaacmu

071 RPOCHO3UPOSaHUs: Ommoxa kiuenmog komnanuu Acme Telephonica
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W3 stux mousTHIA penMeTHOH o01act Pocc BeIpaboTan Habop onmucaTeIbHBIX MPH-
3HAKOB. HGKOTOpI)Ie N3 OIMCATCJIbHBIX IMPHU3HAKOB 6I>IJ'II/I IMPOCTO KOIHUAMU JOCTYIHBIX
HMCXOIHBIX JaHHBIX. Hampumep, ctomOmbr BO3PACT, I10J1, KPEJMTOCIIOCOBHOCTb B PO
3AHATHI 13 HaOOpa JeMorpaguiecKux JaHHBIX KIMEHTa MOTYT ObITh HEMOCPEICTBEHHO
BKITIOYEHBI B KaUeCTBE OMMCATENbHBIX MPU3HAKOB B Tabiwiyy ABT s orpaxenus mo-
HSTHUS TIPEIMETHOM 00macTn  JIEMOTPA®US KIIMEHTOB. Boliee MHTEpECHBIMU ONHCaTEIb-
HBIMHU TIPU3HAKaMHU OBLTH T€, KOTOPBIE TOJHKHBI OBUTN OBITH TIOTYYEHBI U3 UCXOHBIX HC-
TOYHMKOB JaHHBIX. Hanpumep, Pocc y3Ha, uTo city:x0a ynepkaHusi KJIMCHTOB CUUTACT,
YTO OJHON W3 INIaBHBIX NPUYMH, IO KOTOPOH KIMEHTHI OTKA3bIBAJIIMCH OT YCIIyT KOMIA-
HHH, 6I>IJ'I0 HaJIMYUEC HOBBIX BBICOKOKAYECTBCHHBIX TCJIC(I)OHOB, KOTOPBIC MPEAOCTaBIIA-
JUCh JAPYTHUMHU CEeTSAMH. YTOOBI TOMBITATHCS OTPA3UTh TOHATHE TPEIMETHOW 00JIacTh
NH®OPMAIIVSA O TEJIEGOHE, OBUTH MTPEATI0KEHBI TPH ONMUCATEIbHBIX IPU3HAKA.

e Cwmaprdon. IlpusHak, yKa3bIBalOIIUii, ABISETCS JIM TEKYyLMH TenedoH KIUEHTa
cmaptdorom. Onpenensercs Mo caMoii IOCIIeHeH 3amuch o Tene]oHe KINeHTa.

e KOJMYECTBOTEJNE®OHOB. KomndecTBo pas3HBIX TeaeOHOB, KOTOPHIE KINEHT
MMeI 3a TOCJEIHUE TPHU rofa. JTOT MPU3HAK ONpEAEIseTcs MyTeM MOojcueTa
Bcex 3anmceit o TenedoHax A KOHKPETHOTO KIMEeHTA.

® [IPOJIOJDKUTEILHOCTHCIIONB30BAHUA TEJIEGOHA. Ha ocHOBanum mociegHel 3a-
IIM1CH O TCJ'Ie(l)OHC 9TOT HNPHU3HAK (bHKCprGT KOJIMYECTBO HHCﬁ, B TCUCHHUEC KOTO-

PBIX KIIMCHT MOJB3YCTCSA CBOUM TCKYIIUM TeHe(I)OHOM.

B ananuse oTToKa U B JF000M BUJIC MOJICIIMPOBAHUS CKIIOHHOCTH W3MEHEHUE OOBIYHO
SIBIISIETCSl KITFOUEBBIM (DakTOpoM TOBeZieHUs KineHTOB. [lo aToil mprumHe, a Takke Ha
OCHOBE 00CYKJICHUH, MPOBEJCHHBIX CO CIIY>)KOOH yJepKaHusl KIIMEHTOB, Pocc BKITOUMII
MOHATHS TIPEIMETHOW 00JacTH WM3MEHEHME CYETA W W3MEHEHHUE COIMAJIHOM CETH.
Cny>K6a YACPKaHUA KIIMCHTOB BbISICHWIA, YTO KJIIMCHTBI YaCTO NPUHUMAJIN PEHICHUC OT-
Ka3aThCs OT YCIYI KOMIIAHHUH, €CJIM UX CUET 3HAYUTEIbHO YBEIMYUBAJICS M3-3a U3MEHE-
HUs Hla6J'IOHOB TMOBCACHNA WM KOTJa OHHU Ha4YWHAJIW BCCTU IMPOAOJLDKUTCIILHBIC pa3ro-
BOPBI 110 TeNeOHY ¢ HOBBIMH JIPY3bSIMH HJIHM KOJJIETaMHU B IpyTHX ceTsx. [lo atum mpu-
yuHaMm Pocc pazpaboTai cremyroime onucaTenbHbIe MPU3HAKH.

e 3MEHEHMEITPOJIO/DKUTEILHOCTU3BOHKOB. DTOT MpHU3HAK, MOTy4YaeMbIil U3 HUc-
XOIOHBIX HJAaHHBIX O 3BOHKAaX, (I)I/IKCI/IpyeT BCJIIMYMHY, HA KOTOPYIO M3MCHHIIOCH
KOJIMYECTBO MHUHYT, UCIIOJIB30BAHHBIX KIMEHTOM B TEKYILIEM MECALE IO CPaB-
HEHHUIO C NPEeAbITyIINM.
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e VI3MEHEHMECYMMBICYETA. DTOT NPHU3HAK, MOJIYYEHHBIH M3 MCXOTHBIX JAaHHBIX
0 3BOHKaX, (PMKCHPOBaJ CyMMY, Ha KOTOPYIO CUET KJIMEHTa U3MEHUIICS B TEKY-
LIEM MECSIE 110 CPAaBHEHUIO C MTPEIBITY UM,

e Ko0JI-BOHOBBIXHOMEPOB. DTOT MIpHU3HAK, OJTYYEHHBIN IMyTeM aHamu3a QaxThde-
CKHUX Ha6paHHLIX HOMCEPOB, 321(1)I/IKCI/Ip0BaHH131X B UCXOOHBIX JaHHBIX O 3BOHKAX,
OTpaxacT, CKOJIbKO HOBBIX HOMEPOB KIIMCHT CTal Ha6I/IpaTI> B TCKYIIEM MECALC.
Howmep cunraeTcst HabnpaeMbIM 4acTo, €CIM KOJMYECTBO €ro HaOOPOB IMPEBHI-
maet 15% ot o0rmiero KonuyecTBa 3BOHKOB KIMEHTA.

UYacro onmcarenbHbIe MTPU3HAKH, KOTOPBIE MOTYT OBITH OY€HH MOJIE3HBIMU, HE MO-
T'YT OBITh peajM30BaHbI M3-32 HEJOCTYTHOCTH NaHHBIX. Hampumep, komanmga AT mo-
YyBCTBOBAJIA, YTO KIMEHT, HAYMHAIOIINN YacTO 3BOHUTH B JIPYTHE CETH, OYIET XOpo-
M WHAAKATOPOM OTTOKA, HO MOAXOJSAIINN MPU3HAK M3BIIEYh HE YIAJIOCh. B cBOMX
3anucsx 3BOHKOB kKoMmaHusi AT He XpaHuia WHGOPMAIHIO O TOM, KaKe BBI3OBBI CO-
BepIIaloTCs B ceTH. Kpome TOro, mpu CBOOOTHOM IE€peMEmIeHHH HOMEPOB MEXTY
orepaTopaMu caMH HoMepa OOoJIbIIie He SBISIOTCS HaJeKHBIM WHANKATOPOM CETH.

[TonupIit HAOOP OINMCATEIBHBIX NPHU3HAKOB, pa3pabOTaHHBIX Poccom, a Takke
KpaTKOe OMHCaHMe KaKIOTO U3 HUX MPUBEIEH B Ta0I. 9.1.

Ta6nuua 9.1. OnucarenbHble npusHaku ABT, paspa6oTaHHble gns 3agaun
NPOrHo3npoBaHusA OTTOKa KNneHToB KomnaHum Acme Telephonica

Hpusnax Onucanne

N3MEHEHUECYMMBICUETA [Ipouent, Ha KOTOPBII U3MEHWIICA TEKYIIUH CUeT KIIU-
€HTAa 110 CPABHEHUIO C TPEIBIIYIINM

W3MEHEHUEKOJIIMYECTBAMUHYT  IIporeHT, Ha KOTOPBIH H3MEHMIIOCh KOJIMYECTBO MUHYT,
WCIIOJIb30BAHHBIX KIIMEHTOM B TEKYIIIEM MECSIIE 10
CPaBHEHHIO C MPEABLAYIINM

CPEJTHUCYET CpenHemecsyHas cyMMa cyera

CPEAHSSAPETVISIPHASITIATA CpennemecsauHasl peryJsipHas IIaTa, orladyuBaeMas
KITHEHTOM

CPEJIHEECHW)XEHUE CpenHee CHIDKEHNE KOJIMYECTBA 3BOHKOB 32 MECSI]

KOJIMYECTBA3BOHKOB

V3MEHEHUEOTHOILEHUS V3meHeHne OTHOIICHHS KOJIMYECTBA TUKOBBIX W HETIH-

[MMKOBBIXHENUKOBBIX3BOHKOB ~ KOBBIX 3BOHKOB B TEKYIIIEM MeCAIIe TI0 CPAaBHEHHIO
C NpCaAbIIYyIINM

CPEJIHEEKOJIMYECTBO Cpennee KONMMYECTBO MUHYT, TIOJTyYCHHBIX KIMEHTOM
TIOJIYYEHHBIXMUHYT 3a MECsII
CPEJJHEEKOJIMYECTBOMUHYT CpenHee KOIM4eCTBO MUHYT, UCIIOJIb30BAHHBIX KITHCH-

TOM 3a MCCAI]
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Oxkonuanue maon. 9.1

puznax

Onucanne

CPEJHEEKOJIMYECTBOMUHYT
CBEPXITAKETA

CPEJHEEKOJIMYECTBO3BOHKOBB
POYMUHTE

OTHOWEHUEITMKOBBIX
HEINMKOBBIX3BOHKOB

KoJIm4eCcTBOHOBBIXHOMEPOB

KONMMYECTBOOBPAIIEHUIA

KOJMYECTBOITPEIJIOKEHUIA

KOJIMYECTBOITPUHATHIX
TTPEJTIOKEHUIA

Bo3pPACT
KPEJUTOCIIOCOBHOCTD
Jloxon

TTPOJIOJIKUTEJIBHOCTh
OBCITY)KUBAHUA

Poa3AHATHIA
THUTTPETMOHA
CTOUMOCTHTEJIE®OHA
BO3PACTTEJIE®OHA
KOJMMYECTBOTEJIE®OHOB

CMAPT®OH
OTTOK

CpeaHee KOJIMYECTBO MUHYT, UCIIOJIBb30BAHHBIX KJIMCH-
TOM 3a MECs1 CBCPX IMaKeTa

CpeaHee KOJIMYCCTBO 3BOHKOB B pPOYMHUHI'C, CACIAaHHbIX
KJIMCHTOM 3a MCCAI]

CootHoleHue MCKIY IMUKOBBIMU U HEITUMKOBLIMU BbI30-
BaMH, CACJIAaHHBIMHA KJIIMCHTOM B 3TOM MCCAIIC

CKOJIBKO HOBBIX HOMCPOB, Ha KOTOPBIC KIIMCHT 4aCTO
3BOHUT B 5TOM Mecsme?

KonudecTBo obpatieHuil B CIy 0y MOJICPIKKH, Cie-
JIAHHBIX KJIMEHTOM B TIPOIILJIOM MECSIIIe

Konu4ecTBo npe/10xKeHHH, CIeTaHHbIX KIHEHTY CITyX-
6011 yepxaHus

KomunuectBo HpeI[J'IO)KeHI/Iﬁ CJ'Iy)KGI)I YACpKaHusA, KOTO-
PbIC IPUHAT KIUCHT

Bo3spacr knuenra
KpenuTHslit peHTHHT KIHCHTa
YpoBeHb 10X010B KJIMEHTa

KonnuecTBo Mecs1eB, B TeYEHHE KOTOPBIX KIMEHT
TIOJIB30BAJICS yciIyraMu kommanuu AT

Pon 3ansaThit knneHTa

Tun peruona, B KOTOPOM KUBET KIUEHT
CrouMOoCTh TeKyIIIero Teie)OHa KIIMEeHTa
Bospact Texymiero TenedoHa KIHeHTa

KommuectBo Teﬂeq)OHOB, KOTOPBIC KJIIMCHT UMCJI 34 110~
CIIEAHUE TPHU roaa

SBnsiercst U TeKymui TeseoH KiMeHTa cMapTdorom?
Leneoil mpusHax

9.3.MoaroroBKa AaHHbIX

C momomreto I'pefic s peanm3ariuil peabHBIX CIICHAPHEB OOpaOOTKH JaHHBIX
W UHTCIpali JaHHBIX C HCIIOJIb30BAHUEM HMHCTPYMCHTOB, JOCTYIIHBIX B KOMITAHUU
AT, Pocc zamomumn Ttabmmimy ABT, comepikamryro Bce MpU3HAKH, MEpPEUUCIICHHBIC
B Tab. 9.1. Pocc orobpan garnsie 3a nepruox 20082013 rr. Micrionb3ys onpenencHue
OTTOKA, B COOTBETCTBUM C KOTOPBLIM KIIMEHT HE COBCpHIAI HUKAKHNX 3BOHKOB WJIM HE
OoIIav4MBaJI CUYCT 3a OJJUH MCCHII, Pocc cMmor BBISIBUTH CJlydyan OTTOKa B TCUCHHUE DTOI'O
neproaa BpeMeHu. UToObl coOpaTh 3K3EMIUIAPHI KIMEHTOB, KOTOpBIE HE YIUIA OT
kommnanuu, Pocc ciy4aiilHO ompoOoBan KIMEHTOB, KOTOPbIE HE COOTBETCTBOBAIN
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OIPEICJICHUIO OTTOKA, HO KOTOPBIE TAK)KE MOTYT CUMTAThCs aKTMBHBIMU KIIMEHTAMHU.
Pabotas ¢ Keiit, Pocc onpenenni akTHBHOTO KJIMEHTa B KaU€CTBE TEKYIIETO KJIUEHTa,
KOTOPBIN Jieflajl He MEHee IISATH 3BOHKOB B HEJENIO M ObUI KIMEHTOM B TEUEHHE KaK
MHHUMYM IIIeCTH MecsiieB’. DTo onpe/eseHue TapaHTHPOBAJIO, YTO K SK3EMILIIpaM
0e3 orToKa B HaOOpe NaHHBIX OyIyT OTHOCHUTHCS TOJIBKO KIMEHTBI C OTHOCHTEJIBHO
HOPMaJIbHBIM NPO(UIEM MOBEICHUS ¢ AOCTaTOYHO AJMHHOM MCTOpHEH, IO KOTOPOM
IUIS. HUX MOTJIM OBITh PACCUNTAHBl PEATUCTUYHbIC ONUCATEIbHbIC IPU3HAKY.

SaxmounTenbHas Tadauma ABT comepkana 10000 3K3eMIUTAPOB, OJUHAKOBO pa3-
JIEJICHHBIX MEXIy KIMEHTaMHU, KOTOPbIe OTKA3aINCh OT YCIyI KOMIIAHWHM, U KJINEHTa-
MH, KOTOpble OcTaluch. B HeoOpaOOTaHHBIX NaHHBIX KJINEHTOB, KOTOPBIE OCTAaJINCh
¢ KOMITaHuel, ObII0 OOJbIIe, YeM TeX, KOTOPBIE VI, B cOOTHOMmEeHNH ot 10 mo 1.
DTO puMep HecOATaHCHPOBAHHOTO Hadopa maHHbBIX (imbalanced dataset), B KoTO-
POM pa3iIUYHbIC YPOBHHU LIEIEBOTO NMPU3HAKA, B JTAHHOM CIIy4ae OmmoK U He OmmoK,
NPEACTaBICHbl B JaHHBIX Pa3HBIM KOJIMYECTBOM dK3eMIUIsipoB. HekoTopsle u3 moaxo-
JIOB MAIIMHHOTO O0Y4YEeHHMs, KOTOPbIE MBI OOCYXJIalW B MPEAbIAYIINX TJlaBax, JTydIle
paboTaroT, eciu I UX 00Y4YEeHHUs UCTIONb3yeTCs cOaTaHCHPOBaHHAs BbIOOpKa (bal-
anced sample), 1 umenHo nostomy Pocc cozpman Tabmuny ABT c paBHBIM KoJmue-
CTBOM SK3EMILIAPOB 15l KAK/OTO LENEBOr0 YPOBHS .

3arem Pocc paspaboran MONHBIA OTYET O KauyecTBe JaHHBIX B Tadmuie ABT,
BKJIIOYasi JMANa30H BU3YyalM3allMl JaHHBIX. TaONHIBl OTYETOB O KauecTBE AaHHBIX
nokazanel B Ta0u. 9.2. Chauana Pocc oneHWI ypoBeHb HMPONYUIEHHBIX 3HAYEHUH
(missing values). Cpenu HepepbIBHBIX MPU3HAKOB BBIAEISIICA TObKO BO3PACT ¢ OT-
cyrerBytonmmMu 11,47% 3rauennii. 9Ty pobaeMy MOXKHO ObUTO ObI pa3yMHO PEIINTh
C HCIOJIB30BaHUEM MOX0/1a, OCHOBAHHOTO HAa BOCCTaHOBIEHHH’, HO Pocc Bo3mepskan-
¢ OT 3TOro Ha JaHHOM »tane. KareropuansHele npusHaku TUIIPETMOHA u POJI-
3AHATHUI UMeNH 3HAYUTENTFHOE KOJIMIECTBO MPOIMYIIEHHBIX 3HaueHnuit — 74 u 47,8%
COOTBETCTBEHHO. Pocc penuTeNbHO eI MOTHOCTRIO YIAUTh 3TH PU3HAKH.

* Tom paxm, umo axmuenvie Kiuenmol ObLIU ONpedenenbl KaKk meKyuue, 03Hadaen, 4mo oHu
ObLIU AKMUBHBL 8 OOHY U MY Jice 0amy — 6 0elb coz0anus maobauyvl ABT. Omo moscem 6vimo
npobIeMamudno: Mooelb, 0OVUeHHAsE NO IMUM OAHHBIM, MOJCEM USHOPUPOBANMDb CE30HHbLE
apexmul, maxue kax Poowcoecmeo. Anbmepnamusoui asisemcs onpeoenenie akmueHo2o K-
eHma Kak 106020 Kiuenma, Komopbulil NPosieisi AKMUEHOCb 8 NPOU3BOIbHO GbLOPAHHBILL MO-
menm. Oonako maxoe onpedeneHue YCI0NACHAEn MOm (Gakm, 4mo 0OuH U mMom dice KAueHm
MOJICEm OKA3ambCsi  KAK AKMUGHBIM, MAK U NACCUBHbIM, XOMS, 6 NPUHYUNE, ONUCAMETbHbLE
NPUBHAKU OJisL IMUX 08YX IKIEMNIAPOE OONNCHBL GLIYUUCTAMbCSL OISl PAZHBIX NEPUOOOE.

> Mot eepremces k amomy obcyarcoenuio 6 pazoenax 9.5 u 10.4.1.

% Cm. pazoen 3.4.
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9.3. MoaroToBKa faHHbIX 535

Brruncnsas momuocets (cardinality) mpusnakoB, Pocc 3aMeTwi1, 9T0 HECKOIBKO He-
MIPEPBIBHBIX MPU3HAKOB, HanpumMep, Joxox, BO3PACT, CTOUMOCTLTEJE®OHA u KO-
JIMYECTBOTIPE/VIOXKEHUI, UIMEIOT OYCHb HU3KYIO MOIHOCTh. B OONBIIMHCTBE Cityda-
€B JIaHHBIC OKA3aJIUCh KOPPEKTHBIMHU, IOTOMY YTO JHAla30H 3HAYCHUH, KOTOPhIC OHH
MOTJIM TIPUHUMATh, ObLT Y3KHM IT0 €CTECTBEHHBIM npruuHaM. Hampumep, CTOMMOCTD-
TEJIEGOHA MOXXET NMPUHUMATH JIMIIb HEOOJBIIOE KOJUYECTBO 3HAYCHHM, HAIPUMEP
59,99; 129,99; 499,99 u 1.1. [Ipuznak JJOXOJT OTIUYAICS TEM, YTO Y HEro OBLIO BCETO
10 pa3HbIX 3HAYeHWH (THECTOTpaMMa »>TOr0 TMpH3HAKa TOATBEpAMIA 3TOT (aKT
(puc. 9.2, a)). I'peiic o0bsicanna Poccy, 4To 10x0/1bl ObUTH (haKTUYECKH 3aMTUCAHBI 110
rpyImnaM, a He KaKk TOYHbIC 3HAUCHUS, TaK YTO Ha CAMOM JIEJIe STOT MPU3HAK ObLI KaTe-
rOpHaIbHBIM. MOIITHOCTh KaTeropHalIbHBIX Mpu3HakoB KPEIUTHASAKAPTA u TUII-
PETMOHA Obuta BbIIIE, YeM OXHAAIOCH (THCTOrpaMMBbl 3THX IPHU3HAKOB CM. Ha
puc. 9.2, 6 u ¢). lIpobaema 3akiarovanach B TOM, YTO HEKOTOPHIC YPOBHH MMEIH He-
CKOJIbKO TipescTaBieHnii. Hanpumep, st npusnaka TUTTPETMOHA ropoaa 6sut 060-
3HAYCHBI U KaK 20poo, W Kak . Pocc nerko ucmpaBui 3Ty mpoOiieMy, COTOCTaBUB
YPOBHSIM 3TOTO MTPU3HAKA OJHY ITOCIIEIOBATEILHYIO CXEMY MapKHUPOBKH.

UeTtblpe HENpEphIBHBIX MPU3HAKA BBIICISUTUCH TEM, YTO, BO3MOXKHO, UMEIU BbI-
opocsl (outliers): CTOUMOCTBETEJIE®OHA ¢ MUHAMAJILHBIM 3HadeHHeM (), 9TO Ka3a-
sock HeoObryHBIM; CPEJHEEKOJMUECTBOMUHYT ¢ MakcuMymoM 6336,25, KOTOpBIi
CWJILHO OTJIMYAJICS OT CPEJHEr0 W TPEThEero KBapTHiel 3Toro npusHaka; CPEIHEE-
KOJIMYECTBOITONYYEHHBIXMUHYT ¢ makcumyMoM 2006,29, KOTOpBIi TakkKe CHIIEHO
OTIIUYAJICSI OT CPEIHETO 3HAUCHUS U TPEThEro KBapTWIIS 3TOr0 Npu3Haka, u CPEJIHEE-
KOJMYECTBOMUHYTCBEPXIIAKETA ¢ HYyJIE€BBIMH MHHHUMAJIbHBIM 3HAa4YCHHUEM,
1-M KBapTWJIEM M MEIMAHOU 110 CPAaBHEHHUIO CO CPEIHUM 3HaueHHeM, paBHbIM 40. ['u-
CTOTpaMMBI ITHX TNPU3HAKOB TIpeacTaBieHbl Ha puc. 9.2. Pocc yrounun y ['peiic
n Ke#T, uro 3T0 OBUTH JEHCTBUTENBHO BBIOpOCHL.. Hampumep, HekoTOpbie TenedoHbI
pas3iaroT OecIuTaTHO, & HEKOTOPhIE KIIMEHTHI MPOCTO JIENAI0T MHOTO 3BOHKOB. OIHAKO
OHH TIPOBEJIM HEKOTOpoe BpeMsi, oOcyxaas npusHak CPEJHEEKOJIMYECTBOMUHYT-
CBEPXITAKETA. I'uctorpaMmma JIjist 3TOTO MPHU3HAKA UMEET HEOOBIUHYIO (hOpMY, KOTO-
pas TPUBOAUT K HEOOBIYHBIM 3HAYCHHSIM MHUHUMYMa, |-rO KBAapTHIS U MEIUaHbBI
(cm. puc. 9.2, 3). bonee BHMMATeNbHO W3YYWB JaHHBIC IS OTOTO IPU3HAKA, OHH
B KOHIIC KOHIIOB OOBSICHWIH 3Ty (hopMy TeM (aKTOM, YTO OOJIBITMHCTBO KITUCHTOB HE
MPEBBIIIATN KOJINIECTBO MUHYT B CBOEM IAKETe, YTO O0BSICHSIET OOJBIIOE KOJTUIESCTBO
HyJIeH B 3TOW rucTtorpamMme. 3Ha4eHHs OOJbINE HYyJS, [TOXOXKE, HMEIOT MOYTH HOP-
MaJpHOE paclpeecHue ¢ OOJIBIIMM Pa3opocoM, U OOJBIIOE KOJIHMYECTBO KOPPEKT-
HBIX HYJICBBIX 3HAUCHHUI OTpakaeT HEOOBIYHBIC 3HAUCHUS MHHUMYyMa, 1-ro KBapTHIIS
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1 MCIMAaHbI. Iloxa Pocc ToabpKO OTMETHI 3TH BI:IGpOCBI, KakK 49TO-TO, € 4E€M €My, BO3-
MOXHO, OPpUACTCA UMETH ACJI0 HA 3TAIlC MOJACIINPOBAHMS.
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Puc. 9.2. I'ucmoepammol 0nsa npusnakos uz madauysl ABT ¢ Heobbiunou mowHOoCmbIO (A—8); 2U-

cmozpammsl OJisk RpU3HaKoe uz maonuywt ABT, komopvie nomenyuaibHo umeiom vlopocel (2—3)

3arem Pocc oOpaTun BHUMaHHE Ha BHU3YalW3alMIO0 B3aMMOCBS3HM MEXKIY KayKAbIM
OTHCATEeNbHBIM U IIEJIeBBIM MpHU3HaKaMH. Hu OMH OT/eNbHBIN MpU3HAK HE OTINYAJICs
OYCHb CHJIBHOH CBS3BIO C LENEBBIM NMPHU3HAKOM, HO MOXHO OBLIO YBHJIEThH JOKa3a-
TEJIbCTBA CBSI3€H MEXTy ONMHMCATEIbHBIMH W IIEJEeBBIM TNpHu3HaKamu. Hampuwmep, Ha
puc. 9.3, a, mokazaHa HeMHOTO 0oJiee BBICOKAs! CKIIOHHOCTb CEJIbCKUX JKUTENEeH K OT-
TOKYy. AHaJIOTHYHBIM 00pa3oMm Ha puc. 9.3, 6, MokazaHo, 4TO KIUEHTHI, KOTOPBIE OTKa-
3aJIMCh OT YCIIyT KOMIAHWU, UMENTH TEHICHIIMIO AeaTh OOJbIle 3BOHKOB CBEPX CBOETO
[IaKeTa, 4eM Te, KTO ITOT0 He ClIeJIall.
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Puc. 9.3. Brounas ouacpamma npusnaxa THIIPETHOHA (a),; eucmoepammvl npusrnaxa CPEHEE-
KoimyeCcTtBOMuHYTCBEPXITAKETA, nocmpoeHHtble no 3HAYeHUAM Yeneeo2o npusHaxa (0)

[MoapoOHO paccMOTpEB TONHBIA OTYET O KayecTBE JaHHBIX, Pocc mpuHsI cieayro-
i€ pEelIeHUs] B OTHOIICHWW BBISBICHHBIX MPOOJIIEMHBIX MPU3HAKOB. BO-TIepBBIX, OH
pelm yianuth npusHaku BO3PACT u POA3AHATHIA u3-3a CIHUIIKOM BBICOKOTO YPOB-
HS TIPOTYIIEHHBIX 3HAYeHUH y Kaka0ro n3 HUX. OJHAKO OH PEIIni COXPaHHUTh MpPH-
3Hak TUITPETMOHA, OTOMY YTO y HEro, MOX0Xe, ObUIM HEKOTOPBIE CBSI3H C IEIBIO.
OH Takke MNPUMEHW 3aIUIAHUPOBAaHHOE CONOCTaBlicHWE 3HaueHud TUITPETMOHA
C TIOCIIEJIOBATEIIbHON CXEMON MapKHpPOBKH: {s|npucopod} — npueopod; {tlcopod}—
20p00; {nponywenolne ykazan} — nponyuweHo.

Pocc paznmenun sToT HaOOp AaHHBIX HA TPU CIYYalHO paclpelesieHHbIX YacTH:
oOydatomas Beioopka (50%), Beroopka it Bamumanuu (20%) u TectoBas BHIOOpKa
(30%). OOyuarorass BBIOOpPKa HCIOJIb30BAJIACh B KAUY€CTBE OCHOBHBIX JAHHBIX JIsI
00y4eHHus] TIOCTPOSHHBIX MOJIeNeld MPOTHO3UpOBaHUA. BrIOOpKa [Isi Bamumalliu Hc-
MOJIb30BANACh JJISl HACTPOWKH, a TeCTOBas — JJIsi OKOHUYATEIbHOU MpOBEpKU dPdek-
TUBHOCTH MOJIEITH.

9.4. MopennpoBaHune

TpeboBanus K 3TO MOJENN 3aKJIIOYAIHCh B TOM, YTOOBI OHa ObLIa TOYHOH, OIyCKa-
Jla MHTErpanuio B OoJee mupokne Ou3Hec-mporieccsl B KoMmanud AT 1, BO3MOKHO, 103~
BOJIsUIA MTOHATH MPUYMHBI, TI0 KOTOPBIM JIFOJM MOTYT OTKAa3aThCsl OT YCIYr KOMIIaHUH.
[Ipn BEIOOpE MOIXOMAIIETO THUITA MOJETH HEOOXOJMMO YUHUTHIBATh BCE 3TH aCIeKThI, a
TaKKe CTPYKTYpY AaHHBIX. B 3TOoM ciydae tabmuua ABT cocrosina 13 cMecH HenpepbiB-

HbBIX U KaTCropruajbHbIX OIMMCATCIIbHBIX IPHU3HAKOB U HMEJIa KaTeFOpHaHBHBIﬁ HeHeBOﬁ
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MpU3HaK. B 9acTHOCTH, KaTeropHalbHBIN IEJICBON MPU3HAK JIEIaeT JIEPeBbs PEIICHUIH
TIOJIXOISIITAM BBEIOOPOM JJISt 9TOM 3a/1auu MOJeTupoBanus. Kpome Toro, alroputMsl jae-
peBa penreHui crmocoOHBI 00padaThIBaTh KaK KaTerOpHAIbHbIC, TAK H HEMPEPHIBHBIC OIH-
caTrellbHbIC MMPU3HAKH, a TaKXKe 00pabaThiBaTh OTCYTCTBYIOIIME 3HAUCHUS M BEIOPOCHI Oe3
HEOOXOIUMOCTH TTPeoOpa3oBhIBATh JaHHBIC. HakoHEI, TepeBhbs PelIeHH OTHOCUTEIHHO
JIETKO MHTEPIIPETUPOBATH, U CTPYKTYPa MOAETH MOKET aTh HEKOTOPOE MPEICTABICHNUE O
TTOBEJICHUH KJIIMEHTOB. Bee 3TH (hakTophl, B3SATHIC BMECTE, ITOKA3aJIH, UTO JICPEBhs perlie-
HUH SBJISIOTCSI TTOIXO/SAIIIM BEIOOPOM JIJISl STOM 3a/1aUH.

Pocc ucnonbzoBan Tabnuimy ABT muist 00y4eHus, HaCTPOWKH M TECTUPOBAHUS psja
JICPEBBEB PEIICHUIA JJIsi MPOTHO3MPOBAHUS OTTOKA C YYETOM Ha0Opa OMHCATEIBbHBIX
npusHakoB. [lepBoe aepeBo, moctpoeHHOE Poccom, B KadecTBE KPUTEPHSI pacIieriie-
HUS WCIOJIB30BAJI0 MPUPOCT DHTPONHUH, OTPAHUYWIO HETPEPBHIBHOE pa3jeiieHUuE N0
OMHApHBIX BAPHAHTOB W HE MCIIOJIB30BAJIO yceueHus. Pocc pent cHOBa MPOKOHCYIThb-
THUPOBATHCS C OU3HEC-IKCIIEPTAMU U BBISCHUII, YTO HAUOOJICE MOAXOISIICH OLIEHOYHOM
MepoH SABIISIETCS MPOCTast TOYHOCTh Kiaccudukanuu. [leppoe mocTpoeHHOE IepeBo Ha
TecTOBOM Habope JOCTUrano CcpeaHell TOYHOCTH KiaccHpHUKALMM', pPaBHOI
74,873%, 4T0 OBLIO JOCTATOYHO OOHAIEKHUBAIOIIHM.

Puc. 9.4. Heobpabomannoe 0epego peuteruil, ROCMpoerHoe OJisk NPOSHO3UPOBAHUS
ommoxa kauenmos komnanuu AT (npueedeno moavko 0Jis1 OeMOHCMpayuu
e2o pasmepa u crodxcHocmu). UpesmepHasn crodcHocmy u 2nyouna depesa
C8UAEMeNbCMBYION 0 MOM, YN0, 8ePOAMHO, NPOU3OULTO nepeodyyeHue

OTO JepeBO MOKa3aHO Ha puc. 9.4, a OTCYTCTBHE YCEUEHHUS OUYEBUAHO IO €ro
CJIOKHOCTH. JTa CIIOKHOCTb U Ype3MEepHas IIyOHMHA JiepeBa CBUACTEIBCTBYIOT O Iie-
peoOyuenun. Bo BTopoM aepeBe, KoTopoe mocTporii Pocc, UCmonp30Baiochk mocie-
Ayiollee yceueHHe, yMeHbIIAIONIee YaCTOTY OIIMOOK®, T KOTOPOrO MCIONb30Ba-
JIOCh TECTOBOE MHOYKECTBO, CO3J[@HHOEC M3 MCXOJHOTO Habopa AaHHBIX. J[ocTaTouHO
0onpIIoi HAO0OP JMaHHBIX, ¢ KOoToporo Pocc momkeH ObUT Ha4aTh, B CBOKO OYEPE/Ib,
ITO3BOJIMJI CO3/1aTh JOCTATOYHO OOJIBIIOE TECTOBOE MHOYKECTBO. DTO O3HAYAJIO, YTO

7 Cpednsiss mouHoCmo KNaccupukayuu 6 mom pazoeie ucnoibsyem cpeonee 2apmMoHudecKoe

3HA4YeHUe.

8 Cm. pazoen 4.4.4.
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yCeueHHUE, YMEHBIIAoIee YacTOTy OUIMOOK, B JAHHOM Cllydae ObUIO MOAXOASLINM
metozom’. Ha puc. 9.5 mokasano JepeBo, MOJy4eHHOE B pe3yIbTaTe STOH HTepaluu
00yudenusi. COoBEpIIEHHO OYEBUAHO, YTO 3TO ropasfo Ooijiee MPOCTOE AECPEBO, YEM
npensiaymee. [Ipu3Haku, WUCHOIB3yeMble Ha BEPXHHX YPOBHSIX OOOHMX JepeBbEB
U cunTaromuecs Haubonee HHGOPMATUBHBIMH, OKa3aJIUCh OANHAKOBBIMU: CPEJIHEE-
KOJIMYECTBOMUHYTCBEPXIIAKETA, WM3MEHEHUECYMMBICUETA u BO3PACT-
TEJE®OHA.

= Qo
o - m O Ol - IR e @) @
= Q 3 T Q = O Q)
o IRe® = [= = =
(37 B ¢ =

Puc. 9.5. Yceuennoe oepeso pewenuil, nocmpoennoe 04 3a0a4u npoSHO3UPOBANUS OMMOKA

kauenmos komnanuu AT. Cepuie nucmovs yrasvigaiom Ha npedckazamue Ommoxa, 8 mo 8pems

Kax benvie — Ha coxpanenue Kiuenmos. /s 3KoHoMuu Mecma mvl NOKA3b18aeM MoAbKO me
NPU3HAKU, KOMopble MeCmuUposanuch Ha Y31ax 6ePXHE20 YPOGHS

Ta6nuua 9.3. MaTpuua olwn6GoK Ans npeAckasaHUA OTTOKa Ha OCHOBE YCEUYEHHOro Ae-
peBa 1 cTpaTMPULIMPOBAHHOIO OT/IO)KEHHOr0 TECTOBOIr0O MHOXeCTBa
(cm. puc. 9.5)

IIporuos oanora

OT1TOoK Het oTToKa
Hean OrTok 1058 442 70,53
Het oTToka 152 1348 89,85

? Ecau 661 Oannvie 6oy 601ee CKyOHbIMU, CLe006aN0 Obl NPUMEHUMb YcedeHue ¢ UCNOIb306a-
HUEM CIAMUCMUYECKO20 KpUmepus, mako2o Kax j .
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Ta6bnuua 9.4. MaTpuua olIN60K Ana npefcka3aHnA OTTOKa Ha OCHOBe
HecTpaTMOULNPOBAHHOIO OT/IO}KEHHOr0 TeCTOBOr0 MHOXeCTBa

IIporuos IMosnoTa

OTtrok Het oTrTOKa
Hean OTtrok 1115 458 70,88
Her orTOoKa 1439 12878 89,95

Hcnons3ys yceuenne, Pocc cMOT TIOBBICHTBH CPEIHIOI0 TOYHOCTH KIacCH(UKAINU
MIpU TECTUPOBAHMM Ha OTJIOKEHHOM TECTOBOM MHOkecTBe 10 79,03%, uro 3Hauu-
TENBHO JIyYIle M0 CPAaBHEHHIO C MpesLIynield Moaenbsio. B tabdn. 9.3 nmokasana mart-
pula omuOOK AT 3TOro Tecta. MaTpuiia omuOOoK MOKa3bIBAET, UTO 3TA MOJEINb OblIa
HEMHOT0 0oJiee TOYHOHU MpU KJIACCU(PUKAIIMN SK3EMILISIPOB C IIEIEBBIM YPOBHEM Hem
ommoka, 4eM ¢ LeJIeBbIM ypoBHeM ommoxk. Mcxoas u3 storo, pesynabratsl Pocca yBe-
PEHHO CBHJIETEIBCTBOBAIH O TOM, YTO 3TO JIEPEBO OBLIO XOPOILINM PEIICHUEM 3aauH

MIPOTHO3UPOBAHUS OTTOKA KIUEHTOB B KoMmaHuu AT.

9.5. OueHkKa

OIleHKH MOJIENIM, OCHOBAaHHBIC Ha J0JIC OIMIMOOK KiacCH(UKAIMK, OIHMCAHHBIC
B TIPEIIBIIYIIEM pa3Jielie, SBISOTCS IIEPBBIM IIIaroM B OIIEHKE A(PPEKTUBHOCTH CO3IaHHOW
MOJIEJIA TIPOTHO3UPOBaHMs. TodHOCTh Kiaccubukarmu, paBHas 79,03%, HAMHOTO BBIIIIE
LIEITH, COTJIACOBAaHHOW ¢ Om3HecoM. OJTHAKO TO BBOJUT B 3a0imysxaeHue. Jta 3 QeKTHB-
HOCTh OCHOBaHA Ha CTPAaTH()UIMPOBAHHOM OTJIOKCHHOM TECTOBOM MHOXKECTBE, B KOTO-
POM COAEPIKHUTCS CTOJIBKO e CITy4acB OTTOKA, CKOJBKO Clly4aeB 0e3 oTToka. Tem He Me-
HEe pacrpe/ie/iCHUE SK3EMILISIPOB C OTTOKOM U 0€3 OTTOKA B 00J1€e IUPOKOH KIIMEHTCKOM
0aze komnanuu AT CyIeCTBEHHO OTJIMYAIOTCS APYT OT Jipyra. Bmecro mporoprmu 50:50
(haxTHgeckoe 6a30BOE OTHOIICHHE, ITO CYTH, OKa3aoch ommwke K 10:90. ITo sToit mpudante
OYCHb BXKHO BBITIOJIHUTH BTOPYIO OILIEHKY, B KOTOPOH JIJaHHBIE TECTa OTPAXKAIOT (DaKTHYe-
CKOE pacrpe/ie/icHIe 3HAYCHHI 11€IeBbIX MIPU3HAKOB B OM3HEC-CLICHAPHH.

Pocc umen BTopyro BBIOOPKY (HE MEPEKPHIBAOILYIOCS C TIPEABIAYIICH), KOTOpast He
Obuta crTpaTu(UIMPOBaHA B COOTBETCTBHM CO 3HAYCHHUSIMHU  IIEJCBBIX IPHU3HAKOB.
Martpuna ommbok, witocTpupytomas 3h(GeKTUBHOCTh MOJISNIA POTHO3UPOBAHMS Ha
9TOM TECTOBOM MHOJKECTBE, IIOKa3aHa B Ta0j. 9.4.

CpenHsisi TOYHOCTh KiIacCU(UKALMU HAa HECTPATHU(PUIIMPOBAHHOM TECTOBOM MHO-
xecTtBe coctaBmia 79,284%. Pocc Taxke BBIYHCITII KyMYJISATHBHBIH NPHPOCT,
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noabLeM U KyMyJasaTuBHbIH noabem '’ (puc. 9.6). JluarpaMma KyMyJIsSTHBHOTO IPHUPO-
CTa, B YaCTHOCTH, MOKa3bIBAET, YTO €CIHM COTPYIHUKH Kommannu AT OymyT 3BOHHTH
TonbKO 40% CBOMX KIHMEHTOB, TO OHH HACHTU(GHUIMUPYIOT IpuMepHO 80% KIHMEHTOB,
KOTOpBIE MOTYT OTKa3aThCsl OT MX YCIYT, YTO SBJSETCA yOCOUTEIhbHBIM JT0KA3aTeNb-
CTBOM TOT'0, YTO MOJIEJIb XOPOILIO PACHIO3HAET Pa3IUYHbIE TUIIBI KJIMEHTOB.

o
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a) KymynaTuHblit npupoct 6) Mogbem B) KymynaTuBHbIil nogbem

Puc. 9.6. Kymynamusnuiil npupocm (a); noovem (6) u KymyasmueHulil
noovem 071 RPOSHO308, COENIAHHBIX HA KPYNHOL Mecmosoll bl00pKe (8)

VY4uThIBas 3TH XOpOLIKE pe3yibTaThl, Pocc pemrui, yTo OblI0 OBl Lesecoo0pa3Ho
MPEJICTaBUTh MOJIENb JIDYTHM OHM3HEC-TIOJpasielieHussM. DTo ObIT BayKHBIH mIar B 3a-
BOCBAaHUM JIOBEPHS K MOJeNH. JepeBo, moka3anHoe Ha pHc. 9.5, JIerko HHTEPIPETUPY-
eTcsl, HO €CIIM €ro IMOKa3aTh JPYTUM OM3HEC-TI0/Ipa3/ICIICHUsIM, JIFOISIM MOXKET OBITh
TPYAHO CIPABHUTHCS C TAKUM OOJBIIMM 00beMoM MH(opManuu, nosTomy Pocc pemmin
CO3J1aTh CIICIHATBHYIO OTPaHIMUCHHYIO BEPCHUIO JIepeBa PEeIICHUH ¢ HEOOIBIIUM KOJH-
YEeCTBOM YPOBHEH AJIsl MPEJCTaBICHUSI MOJCTH OW3HEeC-NOApa3AeICHUsIM (XOTS JUIs
(aKTHYECKOTO pa3BepThIBAHUS OH HaMEpEBAJICS HCIOJIb30BaTh OOIbINEE YCCUCHHOE
nepeBo). Mnes 3akirouanach B TOM, 4YTOOBI YIPOILIEHHOCTh AEpeBa caeana ero dosee
JeTKo uHTepnperupyemMbiM. ToT daxT, uyto Hanmbosee nHGOPMATHBHBIE TPU3HAKH 3a-
HUMAIOT y3JIbl OJIMKE K BEpIIMHE JIepeBa, 03HAYaeT, YTO HU3KOPOCIbIE AepPEeBbs 00bIY-
HO OTOOpa)karoT caMylo BaHyI0 WH(popMaIio. MHOTHE CpelCcTBa MaIIMHHOTO 00Yy-
YeHUS MO3BOJIAIOT 3a/laBaTh B KayecTBE MapaMeTpa MaKCHMallbHYIO IIyOuHY JiepeBa,
YTO MTO3BOJISIET CO3/IaBaTh TAaKHEe HU3KOPOCbIe NepeBbs (stunted trees).

Ha puc. 9.7 nokazano Huzkopocioe aepeBo Pocca, crenepupoBaHHOE [T peleHUs
po0JIeMbl OTTOKA, I'/ie MIyOMHa OrpaHUYeHa MATHI0 YPOBHAMU. JTO JEPEBO AAET He-
MHOT0 00Jie€ HU3KYI0 TOYHOCTh KJIACCH(HUKAIIMM Ha TECTOBOM MHOxecTBe (78,5%),
3aTO OUYEHb JIETKO MHTepHpeTupyercs. OCHOBHbIE NMPHU3HAKU IPU PACIIO3HABAHUHU OT-
TOKa — 9T0, oueBUaHO, CPEJHEEKOJIMYECTBOMUHYTCBEPXIIAKETA, U3MEHEHUE-
CYMMBICYETA u BO3PACTTEJIE®OOHA. U3 3TUX HaHHBIX CIEIYET, UYTO KIHEHTHI, CKO-

10 Kymynsamuenwiii npupocm, noovem u KyMyaamuenlil noovem seedenvl 6 pazoene 8.4.3.3.
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pee Bcero, OTKXKYTCS OT YCIyT KOMIIAHUH, €CITH MX CUET PE3KO U3MEHUTCS, €CITH OHU
HAYHYT MPEBBIIIATh KOJIMYSCTBO MUHYT B CBOEM ITAKETE 3BOHKOB WJIM €CIIU OHHU I10JIb-
3YIOTCS CTapbIM TeNIC()OHOM U PacCMATPHBAIOT BO3MOXKHOCTH KYIHTH YTO-TO Oojee
HOBOE. DTO mose3Hasi nHpOpMAIHs, KOTOPYI OM3HEC MOXKET HCIIOJIb30BaTh, YTOOBI
MOMBITAThCS Pa3padoTaTh APyrue CTparerud OOpPHOBI ¢ OTTOKOM MapajiebHO ¢ HC-
MOJIb30BAaHUEM STOU MOJICNU JJIsi CO3JIaHUS CIIMCKOB KJIIMEHTOB JUIS CITYXObI yaepika-
HUs. BHU3HEC-3KCIepTOB 3aMHTEPECOBAIM MPU3HAKH, KOTOPhIC OBLIM BBIOPAHBI Kak
BYKHBIC IS TIOCTPOCHHUS JIEPEBa, U ObLIO MHOTO 0OCYKJICHUH 10 MOBOJLY OTCYTCTBUS
MPU3HAKOB, OMHCHIBAIONIMX B3aUMOJCHCTBHE KIHEHTOB CO CIYKOaMH TMOJICPKKH
kommaHuu AT (3T0 OBUIO OCHOBOM TPEABIAYIICH MOJICIH).

CpenneekonnuecroMunyT(Bepxilaketa

99,2

<99,2 wan Mponywjexo

M3meHenmneCymmbiCueta

<9,52 unn Mponywiexo

BospactTenedoxa

>1240,5

BospactTenedoHa

>-13,97 unn Mponywiexo <1598,5 nan Mponywiexo

HET 0TTOKa HET 0TTOKa

Puc. 9.7. Yceuennoe u nuskopocnoe depego peuieruil, cO30anHoe 0isi peuleHus

V3meHenneCymmbiCueta

>1598,5

3a0auu NPOSHO3UPOSaArUs: ommoxa kiuenmog komnanuu Acme Telephonica

Jns nanpHelmend mnopnepkku cBoel mozaenu Pocc opraHm3oBan TecTHpOBaHUE
C MCTIOJIb30BaHUEM KOHTPOJIBHOM rpymiisl (cM. paszzen 8.4.6), B KOTOPOM B TE€UCHHUE JIBYX
MecsieB 0a3a KIMeHTOB koMnanuu AT Oblia ciyuyaiiHbIM 00pa3oM pasjelieHa Ha JBe
TPYTIIBL, @ CIIMCKU KIIMEHTOB, KOTOPBIM JIOJKHA OblIa 3BOHUTH CITy)kK0a yaepkaHus, ObI-
M BBIOpAaHBI JIBYMSI CHOCOOAMHM: CTapblM, OCHOBAaHHBIM Ha 3BOHKAaxX OT KIMECHTOB
B CITy>k0y TIOJIJIEpKKH, 1 HOBBIM — Ha OCHOBE JiepeBa pemieHnii. Yepes iBa mecsia ObI-
JI0 TIOKa3aHO, YTO OTTOK B IPyIE, sl KOTOPOH cityxk0a yJep>KaHus KIMEHTOB UCIIONb-
30Bajla HOBYIO MOJEIb UL COCTABJICHHS CBOETO CIIMCKA 3BOHOB, COCTABWJI IIPUMEPHO
7,4%, Torna Kak Uil TPYIIIbI, UCIOJB3YIOIIEH CTapylo MOJelb, OH COCTaBWI Oolee
10%. DTOT 3KCTIEpUMEHT TIOKa3al PyKOBOACTBY Kommanuu AT, 9To HOBas Mojenb je-
peBa peleHU MOXKET 3HAYUTENIbHO CHU3UTD YPOBEHb OTTOKA B KIIMEHTCKOM 0aze AT.
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9.6. Pa3zBepTbiBaHMe

[Tockonpky xomnanuss AT yske MCHoabp30Bana MPOLECC, B KOTOPOM €ro Ciryo0a
yAep:KaHUs CO3/1aBaja CIMCKU 3BOHKOB HAa OCHOBE COOPAaHHBIX JAaHHBIX, pa3BEpThIBA-
HUE HOBOW MOJIENIN JiepeBa pelleHHi ObIII0 JOCTaTOYHO MpocThiM. OCHOBHAs Mpobiie-
Ma 3aKJIIoYanach B BO3BpaTe Ha ATal MOATOTOBKH JAHHBIX, YTOOBI CHENaTh MOAIPO-
rpaMMBbl, UCTIONb3yEeMbIe ISl M3BJICUCHUS TaHHBIX Ui Tabuunsl ABT, ycroiunBbiMu
Y HaJeKHBIMH, YTOOBI X KaXKABIH MECSI] MOYKHO OBLIO MCTIONB30BATh IS TE€HEPALUN
HOBBIX TECTOBBIX 3K3EMIUIAPOB. DTO 03HAYaIO padoTy ¢ OTAEIOM MH(POPMALUOHHBIX
TEXHOJIOTHH /I pa3pabOTKH TOTOBBIX K Pa3BEPTHIBAHHUIO IOANPOTPaMM H3BJIeve-
Husi-ipeoOpa3oBanus—3arpy3ku (extract-transform-load — ETL). 3arem Obin Hamm-
caH KOJ AJISl 3aMEHBI TPEABIIYIIEro NpoCcTOro NpaBuiia BEIOOpA KIMEHTOB Ha JEPEBO
peLIeHU.

[locnenuumii mar B pa3BepTHIBAHUN 3aKIIOYAICS B TOM, YTOObI BHEAPUTH MOCTOSIH-
HYI0 BAJIMIALNI0 MO/eJIH, YTOObl BOBPEMS Paclo3HATh IIPU3HAKHU, CBUIETEIbCTBYIO-
e O TOM, YTO Pa3BepHyTas MOJIEb ycTapena. B aToMm cirydae B TeUeHHE JOCTaTOYHO
KOPOTKOTO IMPOMEXKYTKa BPEMEHHU IOCIe TOr0, Kak ObUIM CIeNaHbl MpeAcKa3aHus,
BO3HHKACT oOpaTHas CBs3b, JAONIas MpEACTaBICHHE 00 3(PPEKTHBHOCTH MOJICIH.
[TporHO3bI AHS MOXHO JIETKO CONOCTaBHTH C (PAKTHYECKUM MOBEACHUEM KIHEHTOB
(c yaetoM Mep, MpenrpuHUMaeMbIX KommaHueil). CucteMa MOHHUTOPHUHTA, KOTOPYIO
BHepua Pocc, B KOHIIE Ka)I0TO KBapTaja COCTaBjsla OTYET, B KOTOPOM OIICHUBa-
Jack 3P GEKTUBHOCTh MOJICTH B MPEABIAYIIEM KBapTaie, CPaBHUBAS, CKOJIBKO JIFOJICH,
C KOTOPBIMH HE CBSI3BIBAJIACH CIIy:K0a yJep)KaHHs KIMEHTOB, (PaKTHUECKH OTKA3aJI0Ch
OT yCIayr KoMmaHud. Eciam 3TO 9HCIO 3HAYMTENHHO W3MEHWIOCH IO CPaBHEHHUIO
C JaHHBIMHM, UCIIOJIb3YEMbIMU ISl IOCTPOCHUSI MOAEH, TO MOJENb OyAeT CUMTAThCS
ycTapeBIIel u moTpedyercs ee mepecTpoika.
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