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AHHOTALUNA

BBepeHue. B npouecce NpYHATAS peLleHnii O NPOEKTUPOBaHMMN U CTPOUTENBCTBE BO3HUKAIOT 3a[la4l OLLEHKU NEPCNeKTUB-
HOCTV NMaHMpyeMbIX K BO3BEAEHWI0 OOLEKTOB HeaBWKMMOCTU. NpeaMeToM UccrnefoBaHus SIBMSIETCS OLeHKa MpuBreka-
TENMbHOCTU OOBEKTOB HEABWXUMOCTYM C MO3ULIMK LIENECO0OPa3HOCTUN UX BO3BEAEHUS.

MaTepuanbl 1 Mmetoabl. MeToabl MCCNEAOBAHUS BKITOYAKOT aHanu3 Hay4YHbIXx paboT, NpUMeHeHe CUCTEMHOTO aHanvaa
1 CUCTEMHOTO Noaxoaa, CTPYKTYPHOE Y MaTemaTnyeckoe MoAernvMpoBaHue SIBNEeHWI 1 NPOLLeCCOB, TEOPWIIO U NMPAaKTUKY Lnd-
pPOBM3aLNM IKOHOMUYECKMX CUCTEM, TEOPUID Y METOAONOMMI0 OGHLEKTHO-OPUEHTUPOBAHHON 06PaboTKM GONbLUMX AaHHbIX,
TEOPUIO MPOTrHO3MPOBAHMS U CTAaTUCTUYECKOTO aHanmaa.

PesynbraThbl. BbisiBreHbl YeTbipe rpynbl napamMmeTpoB 06bEKTOB HEABUKMMOCTU, KOTOPbIE MOTYT OKa3blBaTb BIIUSIHWE Ha KX
npuenekaTenbHocTb. [pon3BeneHa hopmanmaauns nHpopMaLmmn B MpUroaHbIv Ans aHanuTuky Bua. MNokasaHo, YTo CBOK-
cTBa 0OBHEKTOB MOXHO paccMaTpuBaTh kak UX aTpubyTbl, B CBA3M C YeM AJ1si MHPOPMaLIMOHHO-aHaNIMTUYECKOW CUCTEMDI
npeanoxeHa Mofesnb AaHHbIX MO NPUHUMNY «3Be3aax. [peanoxeHa cxema B3auMOCBSA3el XapakTepucThK U napamMeTpoB
0OBLEKTOB, a Takke MOAENb CUCTEMbI 06PaGOTKM CBeAeHMI, BKIovyatolwas cbop BoMnbLINX AaHHbIX C MHOXECTBA UCTOYHU-
KOB M MHTErpauuto ¢ nrnargpopmMamu npeanpustus. OueHka NpuBnekaTenbHOCTU 0ObEKTOB OCYLLECTBISIETCS BbIYUCIEHNEM
MHTErpanbHOro rokasaTessi, COCTOSALLENO U3 MHTerpanbHbIX nokasaTtenen oTaenbHbIX HabopoB AaHHbIX. [peanokeH me-
TOA paHXMpOBaHMsA hopMarnv3oBaHHbIX NMokasaTtenenl 06beKTOB Kak NpeABapUTENbHbIA 3Tan 3KCNepTHOro onpeaesieHns
MX BECOBbIX 3HA4YeHWN. Ha OCHOBE MHTErpanbHOro nokasaTtensi NPMBMEKaTENbHOCTU 0ObEKTa MOXET ObITb MPUHATO ynpas-
NleHYecKoe peLleHre O Lernecoobpa3HOCTM U NepCrneKTUBHOCTU CTPOUTENBCTBA MO0 BbINOTHEHUN KOPPEKLMN NMPOEKTHBLIX
nokasaTeriei NpoekTnpyeMoro oGbekTa. MNpouecc MoAenMpoBaHusl U CO3AaHNs OTYETHOCTM MOXET ObITb BbINOSIHEH B NMPO-
rpaMMHbIX CpeacTBax, peanuayowmnx koHuenumto Business Intelligence.

BbiBoabl. MNpeanoxeHHas METOAONOMMS OLEHKU NEPCNEeKTUBHOCTM 06 bEKTOB HEABWKMMOCTM HA OCHOBE aHanm3a 6orbLumx
[aHHbIX MOXET ObITb UCMONb30BaHa NPV NPUHATUM PELLEHUI KaK CTPOUTENbHbIMY KOMMaHUSIMU, Tak U y4acTHUKaMK BTO-
PVYHOTIO pbiHKA HEABWXMMOCTY Anst 3DEKTUBHOIO NapamMeTpuyeckoro nogbopa oGLEKTOB HEABWXMMOCTY B COOTBETCTBUM
C 3anpocamMu 3aKa34ymKoB.

KIMKOYEBBIE CITOBA: 06bekT, CTPOUTENbCTBO, NMEPCNEKTUBHOCTb, NPUBMEKATENbHOCTb, MPOrHO3MPOBaHUe, MiaHMpoBa-
Hue, bonblune AaHHble, aHanu3, ynpasneHue, peLLeHns
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ABSTRACT

Introduction. In the process of making decisions, about design and construction there are tasks of assessing the prospects
for the planned construction of real estate. The subject of the research is the assessment of the attractiveness of real estate
objects from the position of expediency of their construction.

Materials and methods. Research methods include analysis of scientific papers, application of systems analysis and
systems approach, structural and mathematical modelling of phenomena and processes, theory and practice of digitalization
of economic systems, theory and methodology of object-oriented big data processing, theory of forecasting and statistical
analysis.
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Results. Four groups of property parameters that may influence their attractiveness have been identified. The information
has been formalized into a form suitable for analytics. It has been shown that the properties of objects can be regarded as
their attributes and in this regard, a star data model has been proposed for the information-analytical system. The scheme
of interconnection of object characteristics and parameters is proposed, as well as the model of data processing system
including the collection of big data from multiple sources and integration with the enterprise platforms. The estimation of
attractiveness of objects is carried out by calculating the integral index consisting of integral indexes of separate data sets.
The method of ranking the formalized indicators of objects as a preliminary stage of expert determination of their weight
values is proposed. On the basis of the integral index of object attractiveness a management decision may be made as
to the advisability and prospects of construction or performance of correction of design indices of the projected object.
The modelling and reporting process can be carried out in software that implements the Business Intelligence concept.
Conclusions. The proposed methodology for assessing prospective properties based on big data analysis can be used in
decision-making by both construction companies and participants in the secondary real estate market for efficient parametric
selection of properties according to customer requests.

KEYWORDS: site, construction, perspective, attractiveness, forecasting, planning, big data, analysis, management,
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BBEJAEHUE

3a nocneqHue NecATHIIeTHs HaOmonaeTcst OypHbINd
pocT cTpouTensHO# oTpacai. CTPOUTENBCTBO MPHU3HA-
HO B Poccnu MPHOPUTETHBIM CEKTOPOM PA3BUTHS KO-
HOMHKH CTPaHBI.

Cpenn MpoOeKTUPYEMBIX M BO3BOJUMBIX 00BEK-
TOB HEABM)KMMOCTH MOXKHO BBIJICJIUTH JIBa HanboJee
KPYITHBIX KJIacca: )KHJasi HeIBMKUMOCTb U O(UCHAsL.
K o¢ucHON HEABMIKUMOCTH OTHOCSTCS pa3IHYHBIC
3/IaHUS] U COOPYKEHHsSI Ul OPTaHU3alud B HUX TEX-
HOIIAPKOB ¥ pa3MelIeHHs CyObeKTOB MAJIOTO TPEIIpH-
HUMAaTebCTBa. JKuiast HeBMKMMOCTh OPUEHTHPOBaHA
Ha 3aIl0JIHEHUE CIpoca Ha OOBEKTHI KWIoro (oHIa
(OXK®) ropoaoB, U ImpexJie BCETO TaKMX KPYIMHBIX
ropozoB, kak Mocksa u Cankt-IletepOypr. EcTh eme
OJMH KJ1acC 00BEKTOB, HA3bIBAEMBIX «AIlAPTAMEHTBI»,
KoTOpBIN obsanaet npuzHakamu U OXK®D, u oducHoro.
DaKkTHUECKH anapTaMeHThI 110 CBOUM CBOHCTBAM OJIH3-
kn K OXX®, HO JOKyMEHTAJIBHO SIBISIOTCS O(UCHBIMU
MIOMELICHUSIMU.

Ha xax1p1it THIT OOBEKTOB CYIIECTBYET CBOM CIIPOC
U MOKymnatenb. [Ipu IIaHnpoBaHWU CTPOUTENHCTBA,
BBIOOpE MECT pa3MeIICHHUs] 00BEKTOB, OMPEACICHUN
UX THIA KJIIOYEBBIM BOIIPOCOM SIBIISICTCS TEPCIIECKTHB-
HOCTB IIJIAaHHPYEMbIX 00OBEKTOB B IIIAHE UX Hanboee
OBICTPOIl peann3ayy Ha PHIHKE U 3aIIOJHEHHSL.

B »TOM KOHTEKCTE O] MEPCHEKTUBHOCTHIO 00B-
€KTOB CTPOUTEIHCTBA OyJIeM MOHUMATh TOTEHIIUAIBHO
BO3MOXKHYIO BOCTPEOOBaHHOCTh JIaHHOTO THIA 00BHEK-
TOB B OIPEAEICHHOM MECTOIOJIOKECHUH TIPU TEKYIIUX
YCIIOBUSIX OKpY’Karouei HHQPaCTPYKTYPBI.

Wcexonst 3 3T0TO, IpHU BHIOOPE M MOIYYEHUU
yyacTKa IOJ 3aCTPONKY CTPOUTEIbHOU KOMMIAHUU
clexyeT NMpOoaHaIN3UpPOBaTh, KAKUE TUIIBI OOBEKTOB
U C KAKMMH XapaKTePUCTHUKAMHU MOTYT ObITh HanboJee
MEPCHEKTUBHBIMU JJIsl BO3BE/ICHHS B KOHKPETHOM Me-
CTOIIOJIOKEHHUH, KAKOBBI MX MEPCIIEKTHBHI peali3alni,
U OT KaKuX OOBEKTOB OyJeT moiaydeHa HauOoJbIIas
PUOBLITB.

KauecTBeHHbII aHATN3 TO3BOJIUT ONPEAECIUTH CO-
OTBETCTBYIOIINE CTPATETHH Pa3BUTUSI OM3HECA, MUHU-
MH3HPOBATh PUCKH NPSIMBIX U KOCBEHHBIX (PHHAHCOBBIX
MoTeph M YOBITKOB, a TaK)KE YCKOPHUTH 0OOpadnBac-
MOCTb BJIO’KCHHBIX (MHBECTUPYEMBIX) CPEICTB.

AHanu3 pa3nuyHbIX (PaKTOPOB, BIHSIONINX Ha HIEp-
CHEKTHBHOCTh O0OBEKTOB HEABWKUMOCTH, U MPUHATHE
HA €ro OCHOBE B3BEILIEHHOIO apryMEHTUPOBAHHOTO pe-
HIEHUs], KOTOPOE C BEICOKOI CTENIEHBIO BEPOSITHOCTHU CO-
BIAJIET C PEaJIbHOCTBIO, SIBISICTCS HAYYHOU MpoOiIeMoi
B o0yilacT 00pabOTKH JJaHHBIX B CTPOUTEIBHOMN chepe
1 YIPaBJICHUH B CTPOUTEIBCTBE.

Ora npobnema nzyyaercsi B paboTtax psijia uccie-
nosarenei. B tpyne A.1O. Kpusorys u E.C. O3zepo-
Ba [1] aHanmM3upyercs MepCcrneKTHBHOCTD PacIIMPEHNUS
pbiHKa anmapramenToB B I. Cankr-IlerepOypre. ABTOpHI
OTMEYAIOT, YTO Ha MHOTHE 3€MEJIbHbIC YYaCTKU €CThb
OTpaHMYCHUS], BBUY KOTOPBIX OHH HE MOTYT OBITH HC-
MOJIb30BAHBI JJIs KUJIOH 3acTpoiiku. IMeHHO B 3TOM
KOHTEKCTE pacCMaTpPUBAETCS MEPCHEKTUBHOCTh amap-
TaMEHTOB, KaK O00OBEKTOB, IIMPOKO NPHUTOMHBIX IS
MPENOCTABIECHUS B apeH]ly, a ClIeJJOBaTelIbHO, MOIy-
4yeHUs peryaspHoro goxona. Ilpu sToMm moguepxusa-
€TCs, UTO Ha phIHKE MOCKBBI JA0JS HEJBUKUMOCTH,
UMEIOIIEN CTaTyc anapTaMeHTOB, HAMHOTO BBIIIE, YEM
B Cankt-IlerepOypre. Ha ocHOBaHWM IpPOBEAEHHBIX
JUIS. KOHKPETHOTO IIPUMEpa pacyeToB aBTOPHI MPHUIILIN
K BBIBOJIy O TOM, UTO CTOMMOCTb 3€MEJIBHOTO y4acT-
Ka OKa3bIBAaeTCsl B TPU pasa BhIIIE NPU pa3MENICHUN
Ha HEM anapTaMeHTOB, HEXKEIIM KIacCHYecKoro Om3-
Hec-1ieHTpa. Crares [1.C. batuna, A.B. JlyOpoBckoro,
T.B. lBanoBoi1 [2] mocBsillieHa BOIPOCY MIaHUPOBAHUS
u pazButus Tepputopuii HoBocubupcka B pamkax pe-
aJIM3alUK TPOTPaMMBI 110 PEHOBAIINH JKWIIbSI. ABTOPBI
YKa3bIBAIOT, YTO JUIS PEHICHUS ITOCTABICHHON 3aa4uu
HeoOXxoanMa noJpoOHas 0a3a JaHHBIX 0OBEKTOB He-
JIBIKMMOCTH, 1 B KaU€CTBE OJTHOTO U3 BajKHEHININX ee
MapaMeTpoB OHU IPEJIaratoT YYUTHIBATh IPOTHO3UPY-
€MBIIl CPOK OKOHUAHMS UX dKcInTyartanuu. [Ipu onenke
CTOMMOCTH 00BEKTa HEJABMKUMOCTH CTOUT OCOOEHHO
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YIENSTh BHUMaHUE aHaJU3y PhIHKA B 1I€JIOM C LEJbIO
BBISIBIICHUS! JIOTIOJIHUTENBHBIX (PaKTOPOB, B TOM YHC-
JIe TUTaHUPOBOUHBIX pemennit OXK®P, mecromomnoxe-
Hus U .., — numet J[.B. JIsBosa [3]. B myOnuxarm
AM. Kpeirunoii u A.A. JImutpueoii [4] nmepcrexTus-
HOI Ha3BaHa HKOJNIOTUYHASI MAJIOATAYKHASI HEABH)KUMOCTh
B paMKaX MacCOBOTO YKUIIMIIHOTO cTponuTenscTBa. Ha oc-
HOBAHHUH MPOBEJIEHHOTO 3KOHOMHYECKOTO aHAJIN3a IIPUBO-
JUITCsl 000CHOBAHMS TIEPCIIEKTUBHOCTH PEILICHUH TAKOTO
THIIA, TIPUYEM UX BO3MOXKHO OCYIIECTBUTH C IPUMEHE-
HHEM CTPOMTEJIbHBIX MaTepHaJIOB, UMEIOILUXCS B PETH-
one crpoutennscTBa. A.B. 300HeB u C.A. Baponun [5]
MOJIONLIN K JaHHOMY BOIIPOCY C HO3HMILUU SHEProdd-
(eKTUBHOCTH 3/1aHHI U coopykeHHi. OHM OTMEYaroT
BO3MOYKHOCTbh CHH)KEHHSI CTOUMOCTH OOBEKTOB HEJ[BU-
KHMOCTH, @ CJIE/IOBATEIIbHO, M UX IPHUBJIEKATEIbHOCTH,
3a CUeT yrpaBiIeHUs SHeProd(pPEeKTUBHOCTHIO HA JTAre
KaIlUTaJIBHOTO CTpouTeNnbeTBa. [loxoxee nccmenona-
HHE C Y4€TOM HMHOCTPAHHOI'O M OTEYECTBEHHOT'O OIIbITA,
C IIPUMEHEHUEM METO/IOB MOJICIMPOBAHUS KU3HEHHBIX
LUKJIOB CTPOUTEIHCTBA U OLIGHKU 3aTpar MPOBOIAUTCS
K.1O. KynakoBeim u C.A. bapoHuHbM [6].

OmnpeneneHre MOTEHIHATbHONH MPHUBIEKATENb-
HOCTH OyayIiero o6beKkTa HeABMKMMOCTH — 3ajada
MPOTHO3HAsA, KOTOpPasi OMHUpAeTCss Ha METOIO0JIOTHIO
00paboTKK OOJBIINX NaHHBIX. [[POTHO3HBIC METOIBI,
KaK [PaBUIIO, CTPOSTCS Ha 0a3e JEeTalbHOTO N3yUYeHHUs
PETPOCIEKTHBBI, YTO MMO3BOJISIET BHIABUHYTh THIIOTE-
361 0 BO3MOXKHBIX TEHJCHIMSIX Pa3BUTHUSI 00IeCTBa
1 TOPOZCKOI0 X0341icTBa. B 3TOM CBA3M METO/BI OLIEHKU
MEPCHEKTUBHOCTH TIAHUPYEMbBIX K BO3BEICHUIO 00b-
€KTOB HEJIBWKHMOCTH BO MHOT'OM JIOJDKHBI ONUPATHCS
Ha y>K€ MMEIOIIeecs TOPOACKOe MPOCTPAHCTBO U €ro
craguu GopmupoBanus. C 3TUX MO3UIMNA TPEICTABIIS-
et unTepec pabora E.A. bproxanoBoii [7], B KOTOpoii
paccMaTpuBaeTcs IPUMEHEHHUE COBPEMEHHBIX ME€OWH-
(opMalMOHHBIX TEXHOJIOTHH JUIst u3ydeHus Gpopmu-
pOBaHUs TOPOJICKOTO MPOCTPAHCTBA B Pa3IMUHBIX
UCTOPUYECKUX Neproaax. B maHHOM uccrnenoBaHuu
YYHUTBIBACTCS JOBOJILHO LIMPOKHI CHEKTp MoKazare-
JIEH: MECTO HAXOKICHHUS 00BEKTOB, COOCTBEHHHUKH, KO-
JIMYECTBO U OMUCAHUE CTPOeHUH, u ap. ConocTaBieHne
UCTOPHYECKHUX CBEICHHI C TeKyllel reonHpopmanueii
MOXET IMPEIOCTAaBUTh HOBbIC 3HAHUS, U3BJICUCHHE KO-
TOPBIX BO3MOXKHO C ITOMOIIBIO TEXHOJIOTHI 00paboTKK
OOJBIINX JTaHHBIX.

[TpumeHeHrne METOIOB aHaK3a OOJIBIINX JaHHBIX
B CTPOMTEIILCTBE SIBIISIETCSI OJTHUM M3 HOBBIX U aKTyallb-
HBIX HalpapieHui uccienoBanus. [10ckoIbKy cTpOu-
TeJIbHbIE KOMIAHUU PabOTAIOT B PEKUME MHOro3a-
JTAYHOCTH, PEATN3yIOT B PEabHOM PEKHME BPEeMEHH
pa3IuYHbIC MPOCKTHI, TO 000OIICHHBIC METOI0JIOTHH
aHaJM3a U IPUHATHS PELICHU B 3TOM cepe oka3biBa-
I0TCSl HEZIO0CTaTOYHO 3(P(HEKTUBHBIMU U HE OIHPAIOTCS
Ha JOCTOBEPHbIC aHAIUTHYECKUE NaHHbBIE. Mcnomap3o-
BaHUE TEXHOJOTUH M METOI0B 00pabOTKH OOJIBLIMX
JIAaHHBIX B CTPOUTEIBbCTBE PACCMATPUBACTCS B PsiJie Ha-
yuHbIX padoT. Tak, B cratbe F0.A. Koxxemstuenko [8] mpo-
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BOJIUTCSI aHAJIU3 COBMEILIEHHSI TEXHOJIOTUI 00paboTKu
Oonbiiux ganHeix ¢ BIM-muargopmamu. B tpyne I1.5.
Karana [9] Taxxe oTMe4yaeTcsi BAXKHOCTh HHTETPAINH
TEXHOJIOTHI 00pabOTKM OOJIBIIMX JAHHBIX €Ille Ha ITa-
ne coszganus BIM-Mozeneil 1 OHOBPEMEHHO C 3TUM
YKa3bIBACTCsI, 9TO aHAJIN3 OOJIBIINX JTAaHHBIX Ha HTare
TUTAHUPOBAHUS TIO3BOJISET CYIIECTBEHHO CHU3UTH PH-
CKH MpoeKToB. B cTarbe Toro ke aBropa [10] u3yuaer-
Cs1 BOIIPOC O MOJEIMPOBAHUM 3aCTPOMKU TEPPUTOPUH
KaK 9Tara IUIAaHHPOBAHMS U MCCIIEOBAHMS MTOTCHIIN-
aJIbHBIX BO3MOYKHOCTEH BO3BE/ICHUS BOCTPEOOBAHHBIX
00bekTOB cTpouTenbeTBa. B npyroii padore I1.65. Ka-
rana [11] mpenjaraercst anropuT™M MHTEIIEKTYalIbHOTO
aHaJIM3a JaHHBIX HA dTalax TeXHUKO-?KOHOMHYECKOTO
000CHOBaHUsI IPOEKTOB U MIPUHSTHUS PEIICHUH O 3aKJIIF0-
YeHHHM KOHTPAKTOB Ha CTPOUTENIHCTBO. AHAJOTHYHOE
MHEHHE O MPUMEHEHUH TEXHOJOTUH HCKYCCTBEHHOTO
MHTEJUIEKTa, KOTOPbIE MOTYT OBITh HCIOJIb30BaHBI JUIsI
NPUHATHSA PEUICHUN NMPU CO3JaHUHM IMPOEKTOB CTPO-
UTEJIBCTBA U SKOHOMHHU OIOJKETA, U3JIOKEHO U B CTa-
the [ U. EcOomnaii [12]. ba3oBbie MeTOmbI 00pabOTKH
OONBLINX aHHBIX B 33j1a4aX WHPOPMALMOHHON MOA-
JIEP’KKH CTPOUTENBHBIX KOMITaHui paccMorpens! K.B.
IToctrHoBbM 1 I1.b. Karanowm [13], kiroueBbIM BEIBOIOM
KOTOPOH SIBJISICTCS 3aKJII0OYEHUE 00 YKOHOMUYECKOH I1e-
J1ec000pa3HOCTH MPUMEHEHUSI TEXHOJIOTUH OOJIBbIINX
JIAaHHBIX B CTPOMTENbHOM oTpaciu. B kuure M. Casi-
ni [14] coBpeMeHHBI Tal HayYHO-TEXHOJIOTHYECKOTO
pa3BUTHUS Ha3BaH YETBEPTOM NPOMBIIIIEHHON PEBO-
JIFOIMEN, B X0/1€ KOTOPOW MPOUCXOAUT CYUIECTBEHHOE
HM3MEHEHHE METOIOB IPOCKTHUPOBAHNUS, CTPOUTEIHCTBA
1 9KCIUTyaTallid 00BEKTOB HEJBMKHMOCTH, OCHOBHAs
1[eJIb KOTOPBIX — CO3[aHKE YCTONYNBO#, OE30MMacHOiM,
KOM(OPTHOM M OCTyNHOU cpelbl. IHTepecHbIe naen
Ha TpUMepax MOCTPOCHHS MOJEeIeH peHHKNHUPHHTA
TEePPUTOPHUI U 3acTpOiKU Tarkke mpuBeaeHs! [LA. XKy-
paBnéssiM u C.b. CoopmukoBsM [15], aBTOpHI TIpEn-
JIATaloT KPUTEPUN KOITMYECTBEHHON OLICHKH M YPOBHS
BaYKHOCTH MTapaMETPOB, HA OCHOBE KOTOPHIX BO3MOYKHO
yIpaBJeHUE CIEHAPUSIMH ITOCTPOCHUS IPOEKTHBIX pe-
LIEHUH.

e HacTosIero ncclienoBanusi — (HopMHUpoOBa-
HUE MOAXO/I0B K INPUHATHIO PELICHUH 0 BbIOOpE Hau-
Oosee MepcreKTHBHBIX 00BEKTOB, CO3/IaHHE KOTOPBIX
OKa)KeTCsl BOCTPEOOBAaHHBIM B JAHHOM MECTE B IaHHOE
BpeMs.

B pamkax yka3aHHOH LieJId CTaBATCS 3aJauu:

* aHaynu3a (akTOpOB, BIHUSIONUX HA MPUHITHE
peLIeHuI;

* METOJIOJIOTHH OIEHKH MEPCIIEKTUBHOCTH 00b-
€KTOB;

* IOCJIEIOBATEIBHOCTH U MPUHIUIIOB IPUHATHS
YIpaBICHYECKUX PELICHUH Ha OCHOBE MPUMEHEHHUS
METOJIOB aHaJIN3a OOJIBIINX JaHHBIX.

Ha Teky1mii MOMEHT ellie He BRIpaboTaHbl U He 00-
CYXJIEHBI MOJXO/bI, KOTOPbIE MOTYT OBITh MOJ0XKEHBI
B OCHOBY aHAJIUTHKH, HAIIPABIEHHOHN Ha MPOTHO3HUPOBA-
HHUE MTOTEHINAJIBHOMN NMePCIIeKTUBHOCTH CTPOUTEIHCTBA



lpumeHeHne MEeTOAOB aHaAMTUKKU AQHHbLIX K OLLEHKE MepCcrneKTMBHOCTU NAGHUPYEeMbIX

C. 144-165
K BO3BEAEHMIO 0ObEKTOB HEABMXMMOCTU

00BEKTOB ONPENIEICHHBIX KJIACCOB C YUYETOM H3BIIEUe-
HUSI MAKCUMaJIbHOW IPUOBLIN JUTsl On3Heca.

MATEPHAJIBI U METO/JAbI

PazBuTHe TexHomoruit 00pabOTKH M aHAIW3a JaH-
HBIX TTO3BOJISIET CYNIECTBEHHO MOBBICUTH () (HeKTnB-
HOCTH OM3HEC-IIPOIIECCOB M KaueCTBO MPUHUMAECMbIX
yIpaBlIeHYECKHUX pelleHni. BHenpenne aTux MeTo108
U TEXHOJOTHH B chepe CTPOUTENHCTBA U YIIPABICHHUS
HEIBUKMMOCTBIO — aKTyasbHas 3aj1ada. Jlo cux mop
PBIHOK HEIBIDKUMOCTH HE CHCTEMaTH3UPOBaH, €To Ia-
paMeTpbl He TIOITHOCTHIO ()OPMAIM30BaHbI, U B LIEJIOM
OH OTCTAaeT OT TEMITOB IIM(POBU3AMN OOIIECTBEHHON
CpeJibL.

B nmporeccax npuHATHS pemieHui o meaecooopas-
HOCTHU U NEPCIEKTUBHOCTH CTPOUTEIHCTBA OOBEKTOB,
BbIOOpA WX THIIAXKA U XapaKTEPHUCTHK, BO3MOKHOCTH
W3BJICYCHNUs MPUOBLIM ¥ BpeMEHH 000poTa Kamnuraia,
OKOHOMHUYHOCTH MPOCKTOB CTPOUTECIHCTBA HCO6XO}II/IM
MHOTO(aKTOPHBIN aHanMu3 OONBIINX JAHHBIX, KOTO-
PBIIl MOXKET YBEINYNTH JIOCTOBEPHOCTH IIPHHUMAEMBIX
peILeHUIA.

MeTo/p! McClieJOBaHMsI BKIIIOYAIOT: aHAIN3 U 0000-
HICHUC Ol'[y6.]'[I/IKOBaHHI)IX Hay4YHbIX HCCHCIIOBaHI/Iﬁ; npu-
MEHEHHE CHCTEMHOI'0 aHaJIN3a U CHCTEMHOTO TTOX0/a
K M3yYCHMIO HayYHBIX MPOOJIEM; CTPYKTYpHOE U Marte-
MaTH4YecKOe MOJCIUPOBAHKE SBICHUH U IPOIECCOB;
TEOPHIO U MPAKTUKY IU(PPOBU3ANKMHA IKOHOMHUCCKUX
CUCTEM, BKIIfoUasi NU(POBYIO TpaHCHOPMAIUIO MTPE-
NpUSATUN, OTpacieil, perMOHOB; BHEAPEHUE CKBO3HBIX
IU(GPOBEIX TEXHOJIOTHH B MPOMBIIIICHHOCTH, cdepe
(MHAHCOB M KOMMEpPIUH; peasn3aiio KOHIEHINN
«unyctpus 4.0» [16]; cpencTBa U METOROJIOTHIO 00-
paboTku O6oNbIIKX JaHHBIX [17] 1 OONBIINX MAaCCHBOB
WHPOPMAIIIH; TECOPHIO X METOJJOIOTHIO 00BEKTHO-OPH-
SHTHPOBAHHOTO TTOJIX0/Ia B KIACCU(PHUKAINU 0OBEKTOB
UCCIIEIOBaHUI; METObI TOCTPOCHUS 0a3 JaHHbBIX 1 0a3
3HaHPII>i; PEIAUOHHBIC MOJACIN 0as JaHHBIX; METOO0-
JIOTHIO UCCIIEIOBAHUS, IETATN3AUN U JEKOMITO3UINN
nporeccoB drill-down; Teopuio mMporHO3UPOBAHUS
U CTaTUCTUYECKOTO aHaJIH3a.

[TprMeHeHHbIE METO/IbI, TOJXO0/IbI M TPEICTABIICH-
Hasi MOJIeJIb aHaJIM3a JIAHHBIX JUISl OLIEHKH MEepCIeK-
TUBHOCTH IUIAHUPYEMBIX K CTPOUTEILCTBY OOBEKTOB
MOTYT OBITh TaKXKE IPUMEHEHBI B ICSTEIbHOCTH PHET-
TOPCKUX KOMITAaHHMH Ha BTOPUYHOM PBIHKE, JUIS IIeJIeH
dbopmanuzanuu TpeOOBaHMN KIIUCHTOB, CO3JaHUS CIIH-
HOOOPA3HOr0 MHOTO(AKTOPHOTO MPE/ICTABICHHS Xa-
PaKTEPUCTHKH NapaMeTPOB 0OBEKTOB HEIBHKUMOCTH,
ABTOMAaTH3allMN MONCKA HAWITYUYMINX IPEIIOKCHHMH,
MaKCUMAaJIbHO Y/IOBJIETBOPSIIOLIHX 3aIIPOCHI KIIMEHTOB.

PE3VYJIBTATHI UCCJIEJOBAHUA

HVcxonst M3 MOCTAaBICHHOM 1IEIN U 3a/1a4 MCCIIe/10-
BaHMs1, MO>KHO ITEPBOHAYAIILHO OIIPE/ICIUTD, YTO JII00ast
CTPOUTEIbHAS KOMITAHUS, KaK 1 JII000H CyOBeKT Om3-
Heca, 3aMHTEPEecOoBaHa B M3BJICYEHUH MAaKCUMaJIbHOU

MPHUOBUIH OT pa3paboTKH M peann3aliyi CBOMX IMPO-
ekToB. CTpouTeIbHbIE MPOCKTHI OTIMYAIOTCS BBICO-
KHMH 3aTpaTaMy M KalmuTalloBloXeHusMu. [Ipu pea-
JIM3alUU CTPOUTENBHBIX IPOEKTOB BCET/A CYIIECTBYET
BEPOSTHOCTD MOJYUYEHHS PE3YJIbTATOB, OTIHYAFOIIXCS
OT OXKMJIAEMBIX KaK B IJIaHe (PMHAHCOBOM ITPUOBLIH, TaK
Y B OTHOIICHHH CPOKOB BO3BpaTa MHBECTHIIUH.

B 510l cBSI3M BO3HUKAIOT 3a/1a4M IIPOBECTH IMPO-
THO3HBIA aHaJIM3 MEePCHEeKTUBHOCTH IUIAHUPYEMOTO
K BO3BEJICHUIO 00bEKTa HEABUKUMOCTH M YTOUHHUTH €r0
XapaKTEePUCTHKH, KOTOPBIE CIIEAYET 3aJI0KHUTh Ha dTa-
e npoekTupoBanusi. Tak, HapUMep, IPU BO3BEACHUH
0(pHCHO-/1eJIOBOT0 LIEHTPa 3HAYMMBIMH XapaKTEPHCTH-
KaMU SIBJISIIOTCS TUIOIIAAM M TUIAHUPOBKU OTJIEIBbHBIX
opuCcHBIX nomelieHuit. Manenbkue oGUCH MOTYT
ObITH BOCTPeOOBAHBI I OJJHOIO CErMeHTa Ou3Heca,
a OosbIIne — Jy1st nHOTrO. HeBepHoe nmporHo3upoBaHue
MOTEHIIMAIBbHON BOCTPEOOBAHHOCTH OOBEKTOB IO MX
XapaKkTepUCTUKAM MOXKET OKa3aThesi (paTanbHOM omo-
KOM, KOTOpasi CTaHeT IIPUYMHON HEBOCTPEOOBAHHOCTH
JIAaHHBIX 0OBEKTOB Ha PhIHKE.

[lepBOHa4YaIbHO TP BBIOOPE 3€MEILHOTO y4acTKa
T0J1 3aCTPOMKY KOMITAHUSI UCXOIUT U3:

* oOyactu Hanboee 3hGHEKTUBHOTO MCIOIb30Ba-
HUSI 36MEJIbHOTO Y4acTKa;

* BHJIA pPa3pPEIICHHOTO HCIIOIb30BaHUS 3eMeJIbHO-
0 y4acTKa;

* BO3MO)XHOCTH TI€PEBOJIa 3€MEJIbHOTO y4acTKa
MO/ IpyrOW BUJI MCIIOJIB30BaHUS U COOTBETCTBYOIIMX
IIPU ATOM TPYIOBBIX, BDEMEHHBIX, OPraHU3aIOHHO-
MPaBOBBIX U (PMHAHCOBBIX 3aTpPaT;

° HaJM4Usl KOHKYPEHTOB, 3aMHTEPECOBAHHBIX
B OCBOCHUH JIaHHOTO 3€MEJIbHOTO Y4acTKa.

Ve Ha 3TOM 3Tarne BO3HHUKAET HEOOXOIUMOCTh
MPHUHATHUSL IEPBOTO OJIHO3HAYHOTO YIIPABJICHUYECKOTO
petieHUs — 100 O MPUHITHH 3€MEJIbHOI0 y4acTKa
B pabory, 1100 00 0TKa3e OT Hero.

B ciydae npuHsTHS B paboTy 36MEJILHOTO Y4acTKa
TI0/I OCBOCHHUE U 3aCTPOMKY CIIEAYIOIIUM ITaroM Oyaer
NPUHSTHE PEIICHHs O BUJIE U TUIIE BO3BOAMMBIX COOPY-
JKEHUI B paMKaXx pa3pelieHHOro NCrolib30BaHus. B 00-
IIEM CJIydae MOXKET PaCCMaTPUBATHCSI CTPOUTENIBCTBO!

* TOProBOIO LIEHTPA;

* 0(hUCHO-JIETIOBBIX MTOMEIICHUIT;

* JKUJIBIX TIOMEIIECHUH;

° anapTramMeHTOB, KaK OT/IEJIbHO paccMaTpuBaeMo-
To MojKiacca.

[lepeuncreHHble BbIlIE PA3HOBUIHOCTHU SIBIISIOT-
Csl HE €JIMHCTBEHHBIMH, HO HanboJiee pacnpoCcTpaHeH-
HBIMHU THIIAMH CTPOUTENILHBIX 00BEKTOB. B peanbHbIX
CHUTYaIMsIX MOTYT OBbITh U UHBIE PA3HOBUIHOCTH O0BEK-
ToB. OIHAKO MPUHSITH CEJIEKTUBHOE PEIlIEHHE, OCHOBbI-
BasICh TOJILKO Ha MPEAIOJIaraéMoM TUIle 00bEeKTa, B Ha-
cTosiliee BpeMsi HeBo3MokHO. Clieayer paccMarpuBarh
0OBEKTHI HE TOJIBKO MO MX THITAXKY, HO ¥ TI0 COBOKYITHO-
CTH XapaKTEPUCTHK, HA OCHOBE KOTOPBIX MOTEHIHAJb-
HBIH MOKyNaTesb OyAeT NIPUHUMATh PelIeHHe O MPUo0-
peTeHuu 3Toro oowsekTa. [y pa3muuHBIX MOKyTaTeIeH
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A.A. Cupomckul

MpeICTaBIsIeT HHTEPEC Pa3IndHasi COBOKYITHOCTh Xa-
pakrepucTuk oobekra. [1o aTol npuyrHe HEOOXOUMO:

* OMPENEeNUTh MaKCUMAaJIbHO BO3MOXKHYIO COBO-
KyIHOCTh XapaKTepUCTHK M MapaMeTPOB, OMUCHIBAIO-
KX TUIAHUPYEMbI€ K BO3BEJCHUIO O0BEKTHI;

* YCTaHOBHTH BCE MMEIOIIHE BeC (haKTOphbI, OTpa-
JKAIOII[e BHEIIHIOIO CPeay OObEKTa;

* BBIOPATh LIKAJIBI H3MEPEHU;

* (opmann30BaTh XapaKTEPUCTUKU B IapaMeTphl,
MIPUTOTHBIE IS A ITOPUTMUYECKOTO aHAJIH3a.

Paccmotpum >1tH geiictBus noxpoOHee. [lox xa-
paxkTeprcTUKaMK 00beKTa OyJeM MOHUMaTh COBOKYII-
HOCTB:

* CBOWCTB 00bEKTa KaK YUYETHOI eJMHMIIbI (Ha-
puMep, KBapTupa);

* CBOWCTB 00BEKTa, B COCTaB KOTOPOTO BXOJAUT
y4eTHas eAnHUIIA (31aHUe, CTPOEHUE);

* XapaKTEpUCTUK BHEILIHEH cpefbl, B KOTOPOH Ha-
XOIIUTCS OOBEKT.

[Ipexne Bcero ciemayeT BBIJICIUTh CBOMCTBA 00b-
€KTa KaK y4eTHOU enuHulbl. Takux CBOMCTB MOXET
OBITh MHOXECTBO, U YeM OOJIbIIEE UX KOJUUECTBO Oy-
JIET BBIZIETICHO, TEM BBIIIIE OyJeT YPOBEHb TOBEPHSI K pe-
3yJIbTaTaM OLIEHKH €ro MPHBIEKATEIBHOCTH, IPUYEM
METOJIbl U TEXHOJOTUH 00pabOTKK OOJIBIIMX JaHHBIX
MO3BOJISIIOT HE TOJBKO IMPOBECTH MHTEIICKTYaJlbHOE
HCCIIeIOBAaHNE U MTOCTPOUTH MOJETH OLIEHKH, HO U BBI-
SIBUTh HOBBIE 3aBUCHMOCTH, 3aKOHOMEPHOCTH U 3HAHUS
0 (hakTOpax, BIUSIOIUX HA YPOBEHb IPHBIEKATEIbHO-
CTH O0BEKTA.

K cBoiicTBaM enuHUYHOTO 00BEKTa (ITpyTIa napa-
metpoB Table ED), kotopsie OyayT siBISITbCS aTpuly-
TaMH B PEJISILIMOHHOM NPEACTABICHUU 0a3bl JIaHHBIX,
Ha MPUMEpE KIJIOTO TTOMENICHHUS HYKHO OTHECTH:
Orax N_.

OO6mas nomane S .

Koneunas croumocts C.

YaenbHast CTOAMOCTb 32 1 M S .

[Tnomans Kyxnu S .

Kunas mromans S .

Komnuecto komuar K .

Komuuectso canysnos K .

Tun canysna(oB) 7, popmanuzyemslii B BIE
HIKAJIMPOBAHHOTO (B YaCTHOM cliy4ae — OMHapHOIO)
3HayeHus (Hampumep, 0 — coBMeIeHHbIH, | — pas-
JIeTbHBIN).

10. Komunuectso 6ankonos K.

11. Konmuectso momkuid K .

12. Inomans 6ankoHOB S

13. Inomans nomkui S .

14. Tun nnaHupoBKH KOMHAT P, Gpopmanu3yemMbiid
B BHJI€ IIKAJIMPOBAHHOTO 3HaueHwus (Hampumep, 0 —
CMEXHBbIE, | — CMEXHO-U30JUPOBAHHbIE, 2 — H30JH-
poBaHHbIe, 3 — cBOOOIHAS [IAHUPOBKA).

15. Bricora noTtonkoB H.

16. ITnomanb mpuxoxe Snp.

17. Tlnomas noAcoOHbIX TOMEIIeHUH S .

18. HampapneHue OKOH Ha CTOPOHY cBeTa O.

WA NRA W=
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19. BoicoTa mogoKOHHUKA X.

20. HlupuHa OKOHHBIX IPOEMOB L.

21. BpicoTa OKOHHBIX TIPOEMOB M.

Crnenyer oOpaTuTh BHUMaHWE Ha MPUHIIMI JETa-
JU3alUU CBOMCTB 00BeKTa (IPUMEHEHNE TEXHOIOTHH
drill-down, 3akmrouarorieiics B mepexome ot Ooiee
00I11ero K 4aCTHOMY): KaK/asi XapakTepuCcTUKa U Ta-
paMeTp JIeTanu3upyercs 1 GopMan3yercs: OTACIbHO.
B kadecTBe npuMepa MOXXHO ITPUBECTH OAJTKOHBI U JIO/I-
MM, BO MHOTHX 0a3ax JaHHBIX 10 HEJBUKHUMOCTHU
HE JIeNTaeTCs pa3/ieieHUH 10 JAaHHBIM 3JIEMEHTaM, YTO
HEBEPHO, MOCKOIBKY J1aXKe OTHO 3TO CBOWCTBO MOXKET
UMETh IPUHIUIHAIBLHOE 3HAYCHNUE IS OT/ICIBHO B3s-
TOTO TIOTpeduTens (3anHTepecoBaHHOTO Juna). Kpome
TOTO, UCXOAS U3 TMPUHITUIIA MAaKCUMaJIBHOCTH, HEOOXO-
JUMO YYUTBIBATh BCE MapaMeTphl 00bEKTa, KOTOPHIE
BO3MOKHO BBIJIENUTH U (hopmanu3oBark. Tak, nocien-
HHUE TPU MapamMeTpa B MPUBEACHHOM NepeyHe OOBIYHO
HE BCTPEYAIOTCS B OMUCAHUSIX 00BEKTOB HEIBMKUMO-
CTH, HO MIMEHHO OHH MOTYT UMETh PEIIAIONIyI0 POJIb
B IIPUBJIEKAaTeNIFHOCTH 00BeKkTa. Hanpumep, cymiecTy-
10T JJOMa C YBEJIMYEHHOM BBICOTOM OT Ioja 10 MOJO-
KOHHHUKA, B TaKHX JOMaxX yBHUJETb, YTO MPOUCXOAUT
Ha yJHIe, He TO/I0i/1g BIUIOTHYIO K OKHY, a 3a4acTylo,
1 HE BCTaB Ha JIOMOJHUTENFHYIO TTOJICTaBKY, HEBO3MOXK-
HO. Jl51s1 GONBITMHCTBA MOTCHIMANBHBIX TOTpeOuTEeIeH
3TOT (pakTOp cKOpee OyAeT OTPULATEIHHO BIHMSIOUIMM
Ha HHTEPEC K TAKOMY OOBEKTY. AHAJIOTHYHAs CUTyalns
U C pa3MepaMH OKOH, BIMSIOIINMHU Ha OCBEHICHHOCTh
nomerneHui. [IpuBeaeHHbIe MapamMeTpsl Hanbomee cy-
IIECTBEHHBIE, HO HE MCUYEPIIBIBAIOIINE.

He cMmemmuBasi cBOWicTBa €IMHUYHOTO 00BEKTA
CO CBOICTBaMU 3/1aHusl, Kak 00beKTa 0oJiee BHICOKO-
TO YPOBHS (B TepMUHAX 00BEKTHO-OPUEHTHPOBAHHOTO
MOJIX0/1a), TIOCIETHUIN TaKKe CJIeTyeT aHAJOTUYHBIM
oOpa3zoM ¢Gopmaau3oBaTh U JETAIU3UPOBATH. 3/1€Ch
MOYKHO BBIJICJIUTH CIEIYIOIINE KIIIOYEBBIC XapaKTepH-
CTHKH U TTapamMeTpsl (rpymmna mapamerpoB Table OBJ):

1. OGuiee komM4ecTBO STANKEH N .

2. KonngecTBo KBapTUp Ha dTaxE Z.

3. Ilnomanp obmero xomna S,.

4. Hanuuue obmieit aBepu B xomie D, hopmanu-
3yeMoii B Buje OuHapHoro 3uadenus (0 — He npemyc-
MOTpeHa, | — nmeercs).

5. Bospacr 3nanus Q,.

6. TlIpoekTHblii cpok ciy:xObl 3nanus Q.

7. Komuuectso mudros W,.

8. Hamuuue rpysosoro mudra W,.

9. KonnuecTso moane3nos P,

10. Homep mogpemaa, B KOTOPOM pacronaraeTcst
CIMHUYHBIA OOBEKT P,

11. Marepuai cTeH (10 HeM3MEpUMOH IIIKaje).

12. Tun nepexprIThii (Mo HEM3MEPUMOH IIKae).

13. Tun xpoBam 37aHHUS (IO HEU3MEPUMOU
IIKase).

14. TIpounocTs MaTepuaia CTeH (KOHCTPYKIIHN)
3AHUSA L.

15. TernonpoBOAHOCTh CTEH 3/1aHHS J.
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16. OGuee KOMMUECTBO KBAPTUP B TOME N . .

17. Teorpaduueckue koopauHarel 00bexTa Geo.

TpeTwnii OITOK MapaMeTpPOB U XapaKTEPUCTUK IO~
KCH JaBaTh MOJHYIO0 KapTHHY O BHEIIHEH cpeae 00b-
ekta. K TakuMm nmapamerpam, B 4aCTHOCTHU, CIEYET OT-
Hectu (rpynma napamerpoB Table VNSR):

1. Ilnomaab TeppUTOPHUH, OTHOCSILIEHCS K IOMY Smpp.

2. KOJ’[I/I‘IGCTBO TTApKOBOYHBIX MECT, OTHOCAIINX-
cs K Tepputopun joma N_ .

3. Konam4ecTBO MapKOBOYHBIX MECT, MPUXOJIS-
IUXCS HA OJIHY KBapTHpY N .

4. PaccrosiHue 10 OIMKAKMIIETO CTPOCHHUS LCTP.

5. PaccrosHue 10 OIMKAUIIETO KUIIOTO JI0Ma L.

6. PaccrosHUME 10 OMIKaIIIeii CTaHIINE METPO L.

7. IlnoTHOCTH HacejJeHUS B JaHHOM MHUKPO-
paiione p.

8. Paccrosaue no Onmkaien MoaTuKIMHIKA Lm.

9. KomuecTBo mIKOM B TAHHOM MUKpOpaione NV .

10. Paccrosnue no Givkaiuiei mkomst L .

11. KonuuecTBO JETCKUX JOMIKOJIBHBIX YUpExkKae-
HUI B IAHHOM MHKpOpaiioHe N .

12. PaccTossaue o OIMKaWIIEero AETCKOTO I0-
LIKOJILHOTO yUPeKACHUs L .

13. Paccrostaue 1o OimKaimein oCTaHOBKY 0011e-
CTBEHHOI'O TPaHCIIOPTa LTPHHC“.

14. KonuyecTBo nepecanok, KOTOpble HEOOXOAH-
MO COBEPILUTH IIPU MOE3/KE 10 LeHTpa ropoaa U.

15. MennanHOE 3HaYCHHUE BPEMEHH B ITyTH 00IIIe-
CTBCHHBIM TPAHCIIOPTOM /10 LieHTpa ropoxa T, .

16. IToka3arenb 3KOJIOTHYECKOTO MOHMTOPHHIA
MuKpopaiiona G .

17. PaccrostHre 10 OmrpKkaifiiero mapka, 3eJIeHOH
TIPOTY/IOYHOM 30HBI L .

18. KonuuecTBO MarasuHOB MPOAYKTOB B MUKPO-
paiione anoﬂ.

19. Tlokazarenp MHIEKCA IIEH B Mara3uHax Ipo-
AYKTOB MUKpOpaiioHa F__ .

20. KonnuecTBO Mara3mHOB X03SHCTBEHHO-OBITO-
BOTO PO B MUKpOpaiione N .

21. KomecTso GObHHMIL B IJAHHOM MUKpOpaiione IV, .

22. KoaunueHT 3aM0THCHHOCTH CTaIlOHAP-
HBIX KOWKO-MECT B OOJBHUIIAX MUKpOpakiona F .

IIpuBenenHblil IepedyeHb NMpeaIaraéMbIx MOKa-
3aresieil TakKe He MOJHBIN, ero ciejyeT JOMOJIHATh
U IPYTHMU TTOKA3aTeISIMA, YIUTHIBAIOIIIMHA OKPYKaF0-
IIee MPOCTPAHCTBO, HHYPACTPYKTYPY U OE3011acCHOCTD
KHU3HCACATCIBbHOCTU. Ho BHUAHO, YTO IO COBOKYITHOCTH
TpexX TPYNI XapaKTEPUCTUK OOBCKT HEIBHKAMOCTH
HMeeT NecsATKH aTpulyToB (mapaMeTpoB). A obiiee
HX KOJIMYCCTBO, KOTOPOEC HA/I0 MPUHHUMATh B aHAJIN3EC
BO BHUMAaHHE, MOXKET MPEBBIIIATh COTHIO. JTU TPYII-
ITBI TIO3BOJITFOT OXapaKTePU30BaTh KaK CaMH OOBEKTHI,
IJTAaHUPYEeMBbIe K BO3BEICHHUIO B MMEIOIIEMCS Ireorpa-
(hrIecKoM TTOJIOKEHUH, TaK U COOpaTh MACCHB JTAaHHBIX
M0 YK€ MMEeIIUMcS 00beKTaM UIs meleil comocTa-
BHUTEJBHOTO HccienoBanmsa. OnHako yKa3aHHBIC TPYTI-
MBI XapaKTePUCTUK MPUMEHHUMBI IMEHHO K 00BEKTaM
Y UX KJaccaMm, a 3TOr0 HEOCTAaTOYHO IS MPOBEACHUS

OLCHKHN NECPCHCKTUBHOCTU MJIAHUPYEMBIX K CO3JaHUTIO
00beKTOB. JlOMOMHUTENBEHO TPeOYIOTCSI CBEJCHUS O pe-
TPOCHEKTHBE PHIHOYHBIX MTOKA3aTeleil B OTHOIICHUH
00BEKTOB OKpYyKeHH. J{71s1 3TOro HeoOxonuMa emie Kak
MUHIMYM OJ[HA TPYIIA MOoKa3aTeNeil ppIHOYHOTO OKPY-
JKCHHS, B KOTOPYIO CIIEYeT BKIFOYHTH CIICAYIOIINE TT0-
kazaresu (rpynmna napamerpoB Table ECON):

1. Jlara BeICTaBJICHUS OOBEKTAa Ha MPOJAKY
(DD1.MM1.YY1).

2. Bpewms skcniozurmu (DD2.MM2.YY?2).

3. TlepBoHadambHas IIEHA MPEATOKCHHS Rl.

4. KonnuecTBO CHMIKEHUHN I1€HBI K1~

5. KomudecTtBo 3ampocoB (0OpalieHuit) 1mo mpe-
noxenuto K.

6. Konuuectso nokasos oobexra K.

7. Tlena cnenku R,

8. Tunm peiaka (0 — Ha dTame 3acTpoku, 1 —
MIEPBUYHBIN Ha 3Tare CJaHHOTO 00BheKTa, 2 — BTOPUY-
HBIH).

9. TlopsAKOBEIM HOMEp CHETKH C TaHHBIM 00b-
€KTOM E.

10. Tloxa3aresb OpHIMIECKON YUCTOTHI 00beKTa £ op”

[TapameTpbl pEIHOYHOTO OKPYKCHHSI TO3BOJISIOT
OLCHUTH PLIHOYHYIO JUHAMUKY CIIpOCa Ha O61)6KT])I
JTAHHOTO KJIacCa, OCHOBBIBASACH HA MCTOPUHU CIENOK.
OHHU MOTYT COOMPATHCSI B HEMPEPHIBHOM (PETYIISIPHOM )
pexXuMe METOJaMHU MapCHUHTa JaHHBIX M3 OTKPBITHIX
HMCTOYHUKOB, UTO SIBJIIETCSI OJHOM M3 TEXHOJIOTH pa-
0OTHI ¢ OONBIIMMH JaHHBIMU. HanboupIme TpyaHOCTH
MPEJCTABISIOT JBa IMOCICIHUX MoKa3arens. CBeaeHus
0 IMepexojie MpaB Ha OOBEKTHl HEIBHIKUMOCTH MOTYT
OBITh MOJIYYCHBI, HO IS 3TOTO0 HEOOXOIUMBI 3aIIPOCHI
B €JUHBII rOCYlapCTBEHHBbIN PEECTP HEIBUKUMOCTH.
[Tokazarenb I0OpUIUYECKON YUCTOTHI CACIKHA UMEET Cy-
[IECTBEHHOE 3HAYCHHE, TaK KaK MPH MPOYNX PaBHBIX
YCIOBUSX OOBEKTHI C Pa3TUYHON FOPHUINYECKON UH-
CTOTOH MOTYT UMETh Pa3IUYHYO IPUBICKATEIIEHOCTD.
OHAKO aBTOMATH3HPOBATh MPOIECC BBIYUCICHUS ITOTO
MoKa3aTessl MpoOJIEMaTHYHO, BOIIPOC SIBIISICTCS IIPEIME-
TOM OT/EIBHOTO UCCIIEIOBAHUS.

CxeMa B3aMMOCBSI3EH XapaKTePUCTUK U TMapame-
TPOB 0OBEKTOB, MCXOAs M3 WX yPOBHEH, MpUBEICHA
Ha puc. 1. BaxHO OTMETUTB, UTO COBOKYIIHOCTb CBE-
JIEHUH 10 CYMIECTBYIOIHUM OOBEKTaM — 3TO MaCCHB
TMIOTTOTHACMBIX OOJBIINX JaHHBIX, KOTOPBIE CITYXKAaT OC-
HOBOH aHanm3a. CBeJIeHNs 110 TUTAHUPYEMBIM K BO3BE-
JICHUIO 00BEKTaM YKa3bIBAIOTCSI B YACTH MX MPOCKTHOM
JOKYMEHTAluu, u saﬂaqef/i MMOCTPOCHUA MOACIIU ABJIA-
€TCsl OTBET Ha BOMPOC O MEPCIEKTUBHOCTH CO3/IaHUS
00BEKTOB C TNIAHUPYEMBIMH CBOMICTBAMH U TTapamMeTpa-
Mu. [1epCeKTHBHOCTD MITaHUPYEMBIX 00BEKTOB MOYKHO
paccMaTpuBaTh Kak (YHKIUIO OT COBOKYITHOCTH TPYII-

TIIOBBIX HapaMeTpOB:
II, = /{Table_ED,, Table OBJ,, W
Table VNSR,, Table_ECON,}.

3navenus I, MOKXHO paccUuTaTh HECKOJIBKMMH
cniocobamu. Hanbornee nepcrnekTHBHBIE!
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IIpoexTupyemsbiii 00BEKT

Kiaccel 00beKTOB

7

*

OOBEeKT BBICILIETO YPOBHS

1

EnuHu4dHbI 00BEKT

CymiecTByroniue 00beKThl

Kitaccer 00beKTOB

OOBEKT BBICILIETO YPOBHS

Eauunynbii 00bekT

N\

e e

| WuauBuyanbHbIe CBOWCTBA POIOBOrO 00BEKTA 2

WunuBunyanbHbIe CBONCTBA 00BEKTA

XapaKkTepucTUKa BHEIIHEH CpeJibl

ITokazarenu PBIHOYHOT'O OKPYIKEHUS

Monens 00paboTKH TaHHBIX

Puc. 1. Cxema B3auMOCBsI3€il XapaKTEPUCTHUK U ITapaMeTPOB OOBEKTOB
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C. 144-165
K BO3BEAEHMIO 0ObEKTOB HEABMXMMOCTU

* IpUMEHEeHHEe 00y4arolleiics Ha MOTOIHIEMBIX
Habopax JaHHBIX HEHPOCETH;

* MPUMCHCHUE MCTO/a BBIUYUCICHUI WHTETPAIIb-
HBIX TIOKa3aTeJe.

Brruncnenue MHTErpanbHbIX NOKa3aTeael 1aeT
BO3MOYKHOCTh MOJTYYUTH 0000MIar0Iee 3HAYCHUE, Xa-
paxkrepusyrollee B LEJIOM BIIMSIHUE aHAJIU3UPYEMBIX
JTAHHBIX Ha OIICHKY MEPCIIeKTUBHOCTH 00BekTa. MHTe-
rpabHOE 3HAYCHUE MO3BOJISICT COMIOCTABUTh UCCIICY-
eMblii 00BEKT ¢ 00BEKTAMU CPABHEHUS U MPOCICIUTh
ITUHAMUKY U3MEHEHHH B MacmTabax BpeMeHH. DTOT
MOJIXOJT SIBIIIETCSA OOBEKTUBHBIBIM aHATUTHUECKUM Me-
TOAOM, XOpOIJ_IO IIoAXOoaAAIInuM IOJIs1 peHICHHSI II0CTaB-
neHHoi 3ana4yn. [IpuMeHenne yka3aHHON METOI0JIOTUU
aHaJM3a JaHHBIX Ha MPUMEPE MaPKCTHHTOBBIX HCCIIC-
JIOBaHUU Xopomio mpencrasieHo B padore C.B. 3aky-
cknHa [18]. [IpuMeHUTENHHO K 3a7a9e UCCIEIOBAHNUS
HWHTETPaJIbHBIC MMOKA3aTCIIH BBIYUCISIOTCS OTICIBHO
JUIsL KaXK/I0M TPYIIIbl HAOOPOB JaHHBIX (TAONHIT):

I Table ED =W, - P,
I_Table_OBJ = W(;BJ -F (;BJ

, 2
I Table_ VNSR = Wi - Ponse
I Table ECON =W, .\ - Prcox
rae W' — BeKTOpHI BecoB; P’ — BEKTOPHI 3HAaUEHUH

CBOWCTB M XapaKTEPUCTHUK.

Torma mepcrneKTHBHOCTh 00BEKTOB MOXKHO pac-
CYUTATh KaK MHTETPAJIbHBIN MOKA3aTelIh MHTETPaIbHBIX
rokasaresieid HaOOpOB JJaHHBIX:

I, =W, -1_Table_ED+
+ Wop; -1 _Table _OBJ +
+ Winsk -1 _Table _ VNSR +

+ Wyeon -1 _Table ECON.

€)

IIpenMeTHBIM BOMPOCOM SIBISIIOTCS] TTPUHIIUITBI
Ompe/iesICHUs] BEIMUHUH BECOBBIX 3HaYeHUN. OOBITHO
B 3TUX LEJISIX IPUMEHAETCs 3KCIEPTHBIN noaxox. Taxk,
Hampumep, B pabore [19] A.M. Mopos, pemras poj-
CTBCHHYIO 3a]1a4y YCTaHOBJICHUS MOTPEOUTEIBCKUX Ka-
YEeCTB KOTTEIXKHBIX IMOCEJIKOB, IIPUBOJUT CBOM IKCHIEPT-
HBII B3DJIS HA OTPECIICHHE KaK BECOBBIX 3HAYCHHUM,
TaK W 3HAYEHUH MOKa3aTelen.

OmHako CTOWT OOpAaTHTh BHUMAHHE, YTO TPH-
BIIEKATENBHOCTh O0BEKTa I I000T0 3aWMHTEpPECco-
BaHHOTO JIUIA, XOTh M HA MOJCO3HATEIILHOM YPOBHE,
OIICHMUBAETCS HA OCHOBAHWUHU PACCMATPHUBAEMBIX KpUTE-
pueB u nokasareneil. [IpocTo He Kax bl TOTPeOUTETH
YEeTKO M MpeAeabHO UX POopMyaupyeT u oco3Haer. I1o-
3TOMY 1IEJIECO00Pa3HO, HUCIIOJIB3YSI OMPOCHBIC METOIBI,
BBISIBUTh PAHTH MPEANOYTEHUN 3aMHTEPECOBAHHBIX
nui. s 3Toro A0CTaTOYHO MPEMJIOKHUTh 3auHTEpe-
COBaHHEIM JIUIIAM PaHXUPOBAaTh (OPMAaN30BaHHBIC
MOKAa3aTeIH MO0 CTCIICHU BaXXKHOCTH. TeM mokasare-
JISTM, KOTOPBIE CTATUCTUICCKU OKAXKYTCS B IIPHOPHUTETE
y OOJIBIITMHCTBA TTOTPEOUTENCH, CIIEAyeT MPUIATh Hau-
OoJbIITIe 3HAUYCHIS BECOB.

Mogesb cucteMbl 00pabOTKH JTaHHBIX MPE/ICTABIIC-
Ha Ha pHc. 2. MHpopMaIys o CymecTBYIONMX 00beKTax
cobupaeTcs n3 MHOKECTBA HCTOYHHUKOB, IPEKIE BCETO
U3 PECYpCOB CETH MHTEPHET, Ha KOTOPBIX MYOINKYIOTCS
MPeUIOKEHNST 00 00BEKTaX HEABMKUMOCTH M CBEACHHUS
00 MMEroIMXCs CTPOSHHSIX. MaTepHaisl 0 IUIaHUpYye-
MbIX K BO3BCACHUIO O6’beKTaX MOCTYHaroT U3 aBTOMAaTU-
3MPOBAHHBIX MH()OPMAIIMOHHBIX CHCTEM M 0a3 JaHHBIX
npennpusaTus (3acTportyka). [IpoMe:KyTOuHBIM 3BEHOM
cucremsl cinyxut ETL-niponiecc (Extract, Transform,
Load), koTopslii TPON3BOIUT NMPOMEKYTOUHYIO 0Opa-
601Ky naHHbIX. [I0CKONBKY HaHHBIE TIOCTYTIAIOT U3 pa3-
JIMYHBIX UCTOYHUKOB, OHU UMCHOT pa3J11/1qu1171 COoCTaB
U pa3IUYHYIO CTPYKTYpy. [loMHMMO HHMX H3BiIEKaeT-
cs1 nHGOPMAIHSL O COCTaBE U CTPYKType NaHHBIX, 3TU
CBCACHUA ABJIANOTCA METaJaHHBIMHU U UCIHOJB3YIOTCA
JUISL IOCTPOCHUS IPOMEKYTOUHBIX TAOJIHI] C JAaHHBIMA
B ETL-npouecce. B atom cmeicine ETL-npouecc pemaer
3a/lauyy MHTCTPAIMU CUCTEM Ha OCHOBE 00pabOTKU Me-
taurdopmannu [20]. Taxxe B ETL-nponecce npons-
BOAUTCS OYMCTKA JAHHBIX OT M30BITOYHOCTH M JIMIIHUX
CBEICHHH, HE TPECTABIISIONINX HHTEpeca sl aHAIn3a.
O0paboTaHHbIe Ha TPOMEKYTOYHOM dTaIle JAaHHBIC T10-
CTYIIAIOT B QHAIUTUYECKYIO CUCTEMY, KOTOpasi (hOpMHpY-
€T OTYETHI 110 33JaHHOMY aJITOPUTMY.

Opranusanus CTpyKTypbl XpaHeHUs! HH(POPMAINN
B 0a3e IaHHBIX aHATUTUIECKON CHCTEMBI MOXKET OBbITH
OpraHu30BaHa MO CXEMe «3BE3JbD» C OAHOM TabmuIen
(haKTOB M HECKOJIBKUMHM CBSI3aHHBIMHU TAOIHIIAMHU W3-
Mepenuit (puc. 3). CBenenus B Tabaumax sBISIIOTCS
HOpMaJIM30BAaHHBIMU U UCPAPXUUYCCKH CBA3aHHBIMU
MIOCPE/ICTBOM KJTtouei. Takast opraHn3amys JaHHBIX 110-
3BOJIICT IPUMEHUTH HHTEPAKTUBHYIO aHAINTHIECKYIO
00paboTKy ¢ HCIOIb30BAaHUEM KOHIICHIUU Business
Intelligence [21]. Business Intelligence, peanusyemsbriii
U HMCIIONb3yEMbIH B BUE MPOTPAMMHBIX HHCTPYMEH-
TOB, JIa€T BO3MOXKHOCTh C IPUMEHEHUEM 3aJI0KESHHBIX
AJITOPUTMOB AHAIUTHKHU MOJIY4YaTh M3 HAKOIUICHHBIX
JAHHBIX KOHKPETHBIE 3HAHUS O (DaKTOpax, BIUSIOIINX
Ha NCPCHECKTUBHOCTDH 061)e1<Ta HCABUXUMOCTU. Ha oc-
HOBaHWHM 3THX 3HAHUI NPHHAMAIOTCSI KOHKPETHBIE pe-
IICHUS 0 TMPOEKTy CTpouTenscTBa. Cructema Business
Intelligence GopmupyeT OTUETHI B peKUME PeaIbHOTO
BPEMEHH, ¥ Ha MX OCHOBAHHH YTIPABIEHYECKUM 3BCHOM
KOMITaHUH TIPHHUMAETCS PEIIEHHE O IEPCIEKTUBHOCTH
IUIAHUPYEMBIX 00BEKTOB. B city4ae, eciii olieHKH Tiep-
CHEKTHBHOCTH OKa)XKyTCsI HU3KUMH, MOXET OBITh pea-
JM30BaHa O0paTHas CBA3b (puUC. 2), OIpa3yMeBaroas
BHECEHME KOPPEKLUI1 B [TapaMeTphl, CBOMCTBA U Xapak-
TEPUCTHKH MPOCKTHPYEMOTO 00BEKTa C IIEIbIO MOBHI-
IIEHUS €T0 MEPCIEKTUBHOCTH. TakuM 00pa3oM, mprume-
Henue mardopmsl Business Intelligence criocodcTyer
MHTEPIPETay OOJBIINX MAaCCUBOB HH(POPMAIINH, BbI-
SIBIISISL KITFOUEBBIE (aKTOPHI (P (PEKTHBHOCTH U MOJIEITH-
Pysl UCXOJ] pa3JIMYHbIX BAPUAHTOB ACHCTBUI.

[IpenyiokeHHass METOAONIOTHS aHATM3a OONBIINX
JAHHBIX 00 OKPYKAIONUX 00BEKTax IMO3BOJHT IOITY-
4arh aKTyaJlbHYI0 HHPOPMAIIMIO JUIsl IPUHSITHS pellie-
HUI Ha 3Tarne NPOEKTHPOBAHHS OOBEKTOB CTPOUTEIb-
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[Tapametpsl

Puc. 3. Crpykrypa 06a3bl JaHHBIX aHATTUTHYECKOH CHCTEMBI

CTBa, CBOCBPEMCHHO BBISABJIATH PUCKU JIA 6H3Heca,
npeaynpexaarb 0 HCOUCBUAHBIX U3MECHCHUAX KOHbB-
FOHKTYPBI Ha PBIHKEC HCABUKUMOCTHU U IIPOTHO3UPOBATH
pa3BUTHUC COOBITHII C [CJIbI0 IPUHATUA Hanbosee Tou-
HbIX U TOCTOBEPHBIX pemeHHﬁ.

SAKJIIOYEHHUE U OBCYXAEHUNE

B pesynprare mpoBEACHHOTO MCCIEAOBAHUS BbI-
SBJICHO, YTO Ha TEKYIIUH MOMEHT OTCYTCTBYIOT METO-
JIOJIOTUYECKHE MOJIXOMbI K OLEHKE MEPCIEKTUBHOCTH
BO3BEJICHUSI OOBEKTOB HEABMKMMOCTH, UCXO/Is U3 BCE-
00BEMITIONIETO aHaJIM3a UX CBOMCTB, MapaMeTpOB, Xa-
PaKTEPUCTHK, a TAK)KE COITOCTABICHUS C YXKE CyIIe-
CTBYIOIIIMMHU O0BEKTAMH, IPE/ICTABICHHBIMA Ha PBHIHKE
HEJBI)KMMOCTHU. 3ajaya OLICHKHM NMEepPCNeKTUBHOCTU
TUTAHUPYEMBIX K CTPOUTEIBCTBY OOBEKTOB, Pa3Aeisis UX
10 BUJIaM M TUTIAM, & TaKKe KIacCH(PUIIPYsI IO OCHOB-
HBIM XapaKTePHCTUKAM, SIBISETCS aKTyalbHOM ISl KOM-
MaHUH-3aCTPOMIIIKOB U JAa€T BO3MOXKHOCTb aJ€KBATHO
OLICHHUTH TEPCIIEKTHUBBI PA3BUTHS OM3HECA, MUHHUMHU3U-
pOBaTh PUCK YOBITKOB, MOBBICUTH MPUOBUIEHOCTH U CPO-
KI OKYIITa€MOCTH IIPOEKTOB.

[Tapamerpsl

IIpumeHeHne TeXHOIOTHH 00pabOTKH OOIBITUX
JIAHHBIX, OpTaHU3aIus coopa HHPOpPMAIINH B HEIIpe-
PBIBHOM pEXUME M3 MHOXXKECTBA MCTOUHHKOB, €€ Ha-
KOTIICHHE, a TAaK)Ke €€ aHAIN3 COBMECTHO C TaHHBIMU
10 MPOEKTY MO3BOJIIOT HA HAYAJIbHOW CTaJUU CIPOT-
HO3UPOBATh MEPCIEKTHBHOCTD TIAHUPYEMOTO CTPOH-
TEJIbCTBA.

BBC}ICHI/IC TOHATHA NEPCIICKTUBHOCTHU 00BeKTa He-
JIBIDKAMOCTH KaK 0000IIIEHHOH XapaKTEePUCTHKH, OTIpe-
JIeISIFOIIE MOTeHIAIbHY10 BOCTPEOOBAaHHOCTH O0BEK-
Ta B PHIHOYHBIX YCIOBHSX, IIO3BOJISET OI[CHUTH TIPOCKT
Ha KaueCTBEHHO HOBOM YPOBHE, UCXO[Isl U3 3alPOCOB
notpeduteneit. [lepcrieKTUBHOCTh 00BEKTA OTIpEes-
€TCsI COBOKYITHOCTBIO KaK €ro CBOWCTB U XapaKTepH-
CTHUK, TaK U BHEIIHEW Cpefibl, B KOTOPOI OH HAXOAUTCS.
B »T0i1 cBSI3M NpeaoKeHbl IPYIIbl XapaKTEPUCTHUK,
10 KOTOPBIM 11€1€CO000pa3HO BBINOJHEHUE HCCIIeI0Ba-
HUS CBOHCTB OOBEKTOB M MOJICITHMPOBAHUS UX TIEPCIICK-
TUBHOCTH.

B pesynbsraTe mccienoBaHUS MPEMJIOKEHO BCE
CBOWMCTBAa M XapaKTCPUCTHKU OOBEKTOB pas3AeIUTh
Ha 4 TpymImbl, UCXO/sl U3 KPUTEPUEB COOTHOCUMOCTH
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¢ caMUM 00BEKTOM, POJIOBBIM 00BEKTOM, BHEIIHEH cpe-
JION ¥ 5KOHOMHUYECKHM OKPY>KCHHUEM.

B kadecTBe aHaJIMTUYECKON MOJEIN MOXKET OBITh
UCTIONIb30BaH METO BBIYHCIICHHS MHTETPAJIbHBIX TIOKa-
3aTesel s KaXKI0W TPYIIIBI CBOWCTB, a TAKKe UTOTO-
BBII MHTETPaJIbHbIN MOKa3aTeNb MePCIeKTUBHOCTH 00b-
ekta. Cienyer 0cOOEHHO OTMETHUTH, YTO 4eM OOJbIIe
OyZeT MCIIOIb30BaH MAaCCUB JIAHHBIX 10 MMEIOLIMMCS
00bEeKTaM M UCTOPUU CJEJIOK C HUMHU, TEM BBIIIE J10-
CTOBEPHOCTb MHTETPAIBHON OIIEHKH MEPCIIEKTUBHOCTH
CTPOUTEIHCTBA HOBBIX OOBEKTOB.

B kauectBe pemeHus 3anaun 00 ONPEICICHUN
BECOBBIX 3HAUCHHWH NPU PacueTe MHTETPAIBHBIX ITOKa-
3areseil, MOMUMO 3KCHEPTHOTO MOJIX0/a, MPEI0KEH
OIPOCHBI METOJ, NO3BOJISIIOIIUNA PaHKUPOBATH CO-
CTaBJISIOLIME AapaMeTpPhl U XapaKTePHCTHKH 00bEKTOB
C MO3UIUI peaibHBIX MOTPEOUTEIICH, YTO TaCT BO3ZMOXK-
HOCTb B COBOKYITHOCTH C SKCHIEPTHBIM MOIXOAOM ITOBbI-
CUTb PEJICBAHTHOCTD OIIPE/IENICHHSI BECOBBIX 3HAUCHHIA.

IIpennoxennast Mogenb 00pabOTKH TaHHBIX Oa3u-
pyeTcst Ha (GyHIaMEHTAIbHBIX KAaHOHAX MaTeMaTHuye-
CKHX M €CTECTBEHHBIX HAyK, CTATUCTUYECKOM aHAJIM3e,
MOJIEIIAX M aJiTOpUTMax 00pabOTKH OONBIINX TaHHBIX.
B pamkax Mozenu peaqn3oBaH IMPHUHIKII cOOpa cBeje-
HUI U3 MHOTHX MCTOYHHKOB M MHTErpalliU UX B 00pa-
0oTke ¢ mHPOpMaNHEH U3 COOCTBEHHBIX 0a3 JaHHBIX
MPENpPUATHS U IPOEKTHON JOKyMeHTanuen. s aHa-
JUTUYECKOM CHCTEMBI IIPECTABICHA CTPYKTypa 0a3bl
JTAaHHBIX THIIA «3BE3/1a» C €ANHOMN Tabnuuen (axTos.

Cucrema 00pabOTKM JAHHBIX MOXKET OBITh Peain30-
BaHA KAK M0 Pa30MKHYTOMY IPHHIIHITY, [I03BOJISIOLIEMY
IIPOBECTH aHAJIN3 AEHCTBYIOIIET0 NPOEKTa, TaK U IO 3aM-
KHYTOMY NPHHIIHITY, C 0OpaTHOH CBS3bI0, TIO3BOJISIONIECH

MIPOBOUTH KOPPEKITHIO TTAPAMETPOB ITPOCKTA B 3aBUCH-
MOCTH OT PE3yJIETaTOB OIICHKH MEPCIIEKTHBHOCTH.

[IporpaMMHBIE cpe/CcTBa aHATN3a, PEaTN3yIOIINe
koHmernuio Business Intelligence, sBistfoTCs mepBUY-
HBIM UHCTPYMEHTAPHEM BBIOOPA, TOCKOJIbKY TTO3BOJISI-
10T (hOpPMHPOBATH JTIOOBIE TPEOYEMbIE OTIETHI B PEXKIIME
peaIbHOTO BPEMCHH, a TAKKE JIETKO MHTCTPUPYIOTCS
C pa3JIMYHBIMU UCTOYHUKAMHU JAaHHBIX MOCPEACTBOM
peanuzarun ETL-mporiecca, mpr KOTOPOM TIPOUCXOIHT
OuMIIeHHE UHPOPMAIMH U e¢ TiepehOpMaTHPOBAHUE.

[IpennoxeHHBIE U PACCMOTPEHHBIE PEIICHUS MO-
TyT OBITH UCIOJB30BAaHBI HE TOJIBKO 3aCTPONIIUKAMHU
B paMKax 3aJaud MO OICHKE MEPCICKTUBHOCTHU ILIa-
HUPYEMBIX K BO3BEJCHUIO OOBEKTOB HEABMKIMOCTH,
HO TaK)K¢ KOMITAHUSMH, paOOTAFOIIUMHI Ha BTOPHYHOM
PBIHKE HEJIBWIKUMOCTH, JJISi MakCHUMalbHO 3 dek-
THBHOTO TOAO0pa 00BEKTOB HEABMKUMOCTH HCXOJS
U3 4eTKO (popMasn3yeMbIX U MapaMeTPHU30BAHHBIX 3a-
MIPOCOB KITMCHTOB.

[TpumeHeHMe pacCMOTPEHHOM METOOIOTHH U TIPS~
JIOKEHHBIX PELICHUM MOXET CTaTb HAy4HOW OCHOBOM
ympaBieHus OnzHecoM [22] v IPeAnpUsTHSIMA Ha YPOBHE
OpraHU3alMOHHO-YIIPABICHYECKOr0 MCHEIKMEHTA [23,
241, B TOM YncIie TPeANPUATHI CTPOUTEIBHOTO KOMILIEK-
ca W yIIpaBICHUS HEIBIKUMOCTBIO.

JanpHEHIIIIMU UCCIICIOBAHUSIMU ITOU MPOoOIIe-
MaTHKHU CTAHET Pa3BUTHE TEOPUH U METOIOJIOTHUH 00-
pabOTKU OONBIINX MAaHHBIX B OPTaHHU3AIUAX CTPOH-
TEIBHOU Cepbl, MOACITHUPOBAHUE MTAPAMETPHUUCCKUX
B3aUMOCBS3EH MEXIy CBOHCTBaMH OOBEKTOB HEIIBH-
JKUMOCTH U BBISBJICHHC HOBBIX 3HAHHI M 3aKOHOMEp-
HOCTeﬁ, BJIMAIOIINUX Ha MEPCIEKTUBHOCTH 00BEKTOB
HEJIBHKAMOCTH.
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INTRODUCTION

The construction industry has seen rapid growth in
recent decades. Construction is recognized in Russia as
a priority sector for the country's economy.

There are two major classes of real estate to be
designed and constructed: residential real estate and
office real estate. Office real estate includes various
buildings and structures for the purpose of organizing
technology parks and accommodating small businesses.
Residential real estate is oriented towards filling
the demand for housing stock (HS) in cities, primarily in

large cities such as Moscow and St. Petersburg. There is
another class of properties, called “apartments”, which
has both HS and office properties. In fact, apartments
are close to HS in their properties but are documented
as office premises.

For each type of facility there is a different demand
and buyer. When planning construction, selecting
locations, and determining the type of facilities, the key
issue is the prospect of the planned facilities in terms
of the fastest possible market and occupancy.

In this context, the future-proofness of construction
sites will be understood as the potential demand for
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a given type of site in a given location under the current
conditions of the surrounding infrastructure.

With this in mind, when selecting and obtaining
a building site, the construction company should analyze
which types of properties and with what characteristics
might be the most promising to build in a particular
location, what their prospects for sale are, and from
which properties the most profit will be derived.

A qualitative analysis will identify appropriate
business development strategies, minimize the risks
of direct and indirect financial losses and damages, and
accelerate the turnover of invested (investable) funds.

Analyzing the various factors affecting prospective
properties and, based on this, making a reasoned
decision that is highly likely to coincide with reality,
is a scientific problem in the field of data processing in
the construction industry and construction management.

This problem has been studied in the works
of'a number of researchers. In the work of A. Yu. Krivoguz
and E.S. Ozerov [1] the prospects of expansion
of the apartment market in St. Petersburg are analyzed.
The authors note that many land plots are restricted,
because of which they cannot be used for residential
development. It is in this context that the prospects
of apartments are considered, as objects that are widely
suitable for renting and therefore generating regular
income. It is stressed that in the Moscow market
the proportion of properties with apartment status
is much higher than in St. Petersburg. On the basis
of the calculations made for the case study the authors
have come to a conclusion that the cost of land plot
is three times higher when putting apartments on it
than classic business centre. The article by P.S. Batin,
A.V. Dubrovsky, T.V. Ivanova [2] is devoted to the issue
of planning and development of Novosibirsk territories
within the framework of implementation of housing
renovation programme. The authors point out that
in order to solve the task, a detailed database of real
estate objects is necessary, and they propose to take into
account the projected end of their useful life as one of its
most important parameters. When assessing the value
of the property it is worth paying particular attention
to the analysis of the market as a whole in order to
identify additional factors, including the planning
decisions of the housing, location, etc., — writes
D.V. Lvova [3]. In the publication of A.M. Krygina
and A.A. Dmitrieva [4] ecological low-rise real estate
within the framework of mass housing construction
is called promising. On the basis of the economic
analysis, justifications are given for promising solutions
of this type, and it is possible to implement them
using construction materials available in the region
of construction. A.V. Zobnev and S.A. Baronin [5]
approached this question from the position of energy
efficiency of buildings and structures. They note
the possibility of reducing the cost of real estate, and
therefore their attractiveness, through the management
of energy efficiency at the stage of capital construction.
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A similar study, taking into account foreign and
domestic experience, using methods of modelling life
cycles of construction and cost estimation is carried out
by K.Y. Kulakov and S.A. Baronin [6].

Determining the potential attractiveness of a fu-
ture property is a forecasting task that relies on big data
methodology. Forecasting methods are usually based
on a detailed retrospective study, which allows hypothe-
ses to be made about possible trends in the development
of society and urban economy. In this regard, the meth-
ods for evaluating the prospects of the planned real es-
tate development should be based largely on the already
existing urban space and its stages of formation. From
this perspective, the work by E.A. Brukhanova [7],
which considers the application of modern geoinforma-
tion technologies to study the formation of urban space
in different historical periods, is of interest. This study
takes into account a fairly wide range of indicators:
the location of the objects, the owners, the number and
description of buildings, etc. The comparison of his-
torical information with current geo-information can
provide new knowledge, which can be extracted with
the help of big data processing technologies.

The application of big data analytics in construc-
tion is one of the new and relevant areas of research.
Since construction companies work in multitasking
mode, implementing various projects in real time, gen-
eralized methodologies of analysis and decision-mak-
ing in this area are not sufficiently effective and do not
rely on reliable analytical data. The use of technologies
and methods of big data processing in construction is
considered in a number of scientific papers. For exam-
ple, an article by Yu.A. Kozhemyachenko [8] analyzes
the combination of big data processing technologies
with BIM-platforms. P.B. Kagan's work [9] also notes
the importance of integrating big data processing tech-
nologies at the stage of creating BIM models and at
the same time points out that the analysis of big data
at the planning stage can significantly reduce the risks
of projects. An article by the same author [10] examines
the issue of modelling of area development as a stage
of planning and research of potential opportunities for
the construction of in-demand facilities. Another paper
by P.B. Kagan [11] proposes an algorithm for intelligent
data analysis at the stages of feasibility study of projects
and decision-making on construction contracts. A simi-
lar view on the use of artificial intelligence technologies
that can be used to make decisions when creating con-
struction projects and saving the budget is also outlined
in an article by G.I. Esbolai [12]. Basic methods of big
data processing in the information support tasks of con-
struction companies are considered by K.V. Postnov
and P.B. Kagan [13], whose key conclusion is the con-
clusion of economic feasibility of applying big data
technologies in the construction industry. In the book
by M. Casini [14] refers to the current stage of scientific
and technological development as the fourth industrial
revolution, during which there is a significant change
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in the methods of design, construction and operation
of real estate, the main purpose of which is to create
a sustainable, safe, comfortable and accessible envi-
ronment. Interesting ideas on the examples of building
models of reengineering of territories and development
are also given by P.A. Zhuravlev and S.B. Sborsh-
chikov [15], the authors offer criteria for quantitative
assessment and the level of importance of parameters
on the basis of which it is possible to manage scenarios
of building design solutions.

The purpose of this study is to form a decision-
making approach to select the most promising sites that
would be in demand in a given location at a given time.

Within this objective are the objectives:

* the analysis of the factors that influence deci-
sion-making;

» methodologies for assessing the prospectivity
of sites;

* the consistency and principles of management
decision-making based on the application of big data
analytics.

Approaches that can form the basis of analytics
aimed at predicting the potential viability of certain
classes of development in order to maximize business
returns have yet to be developed and discussed.

MATERIALS AND METHODS

The development of data processing and analysis
technologies makes it possible to significantly improve
the efficiency of business processes and the quality
of management decisions. Implementing these meth-
ods and technologies in the construction and real estate
management sector is an urgent task. So far, the real
estate market has not been systematized, its parameters
have not been fully formalized, and it generally lags
behind the pace of digitalization of the public environ-
ment.

In decision-making processes about the feasibility
and viability of building projects, the selection of their
type and characteristics, the profitability and turnaround
time of capital, and the economics of building projects,
a multi-factor analysis of big data is needed which can
increase the credibility of the decisions made.

Research methods include: analysis and synthesis
of published scientific research; application of systems
analysis and systems approach to the study of scien-
tific problems; structural and mathematical model-
ling of phenomena and processes; theory and practice
of digitalization of economic systems, including digi-
tal transformation of enterprises, industries, regions;
implementation of end-to-end digital technologies
in industry, finance and commerce; implementation
of the concept of “Industry 4.0” [16]; big data [17] and
big data processing tools and methodology; theory and
methodology of object-oriented approach in classifi-
cation of research objects; methods of databases and
knowledge base construction; relational database mod-
els; methodology of research, detailing and decomposi-

tion of processes; theory of forecasting and statistical
analysis.

The applied methods, approaches and the pre-
sented data analysis model to assess the prospectivity
of properties to be constructed can also be applied to
the activities of real estate companies in the secondary
market, in order to formalize the requirements of cli-
ents, to create a uniform multi-factor representation
of the characteristics of properties, to automate the best
offers that best satisfy clients' requirements.

RESEARCH RESULTS

Based on the stated purpose and objectives
of the study, it can initially be determined that any con-
struction company, like any business entity, is inter-
ested in maximizing profits from the development and
implementation of its projects. Construction projects
are characterized by high costs and capital investment.
In construction projects, there is always the possibility
of obtaining results that differ from those expected, both
in terms of financial returns and in terms of the timing
of return on investment.

This raises the challenge of determining the pro-
spective viability of the proposed development and
specifying the characteristics that should be considered
at the design stage. In the case of an office and busi-
ness centre, for example, the size and layout of the in-
dividual office spaces are important features. Smaller
offices may be in demand for one segment of the busi-
ness, while larger offices may be in demand for another.
Mispredicting the potential demand for office space
on the basis of its characteristics can be a fatal mis-
take, resulting in a lack of demand for these properties
on the market.

Initially, when selecting a land plot for develop-
ment, the company proceeds from the following as-
sumptions:

¢ the most efficient use of the land;

* the type of permitted use of the land plot;

* the possibility of converting a land plot to an-
other type of use and the labour, time, organizational
and financial costs involved;

* the presence of competitors interested in devel-
oping the land.

It is already at this stage that the first unambiguous
management decision needs to be made — either to ac-
cept or refuse the land.

If a land plot is accepted for development and con-
struction, the next step is to decide on the type and type
of structures to be built within the permitted use. In gen-
eral, construction may be considered:

« of the shopping centre;

« office and business premises;

* living quarters;

* apartments as a separate subclass.

The above types are not the only, but the most
common types of construction projects. In real situa-
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tions, there may be other types of objects. However, it
is currently not possible to make a selective decision
based only on the intended type of object. Objects
should be considered not only according to their type,
but also according to the set of characteristics on the ba-
sis of which a potential buyer will make a decision to
purchase this object. Different buyers will be interested
in different sets of characteristics. For this reason, it is
necessary to:

* define as many characteristics and parameters
describing the facilities to be built as possible;

* establish all weighting factors reflecting the ex-
ternal environment of the facility;

» choose a measurement scale;

» formalize the characteristics into parameters
suitable for algorithmic analysis.

Let us consider these actions in more detail. By
object characteristics we mean the totality:

* the properties of an object as an accounting unit
(e.g. a flat);

* the properties of the object of which the unit
(building, structure) is a part;

* the characteristics of the external environment in
which the object is located.

The first thing to do is to identify the properties
of the target as a unit of account. There can be many such
properties, and the greater their number, the greater will
be the level of confidence in the results of the attractive-
ness assessment, with big data methods and technologies
allowing not only to carry out intelligent research and
build an assessment model, but also to identify new de-
pendencies, patterns and knowledge about the factors af-
fecting the attractiveness level of an object.

The properties of a single object (parameter group
Table ED), which will be attributes in the relational
database representation, in the example of a dwelling
should include:

1. Floor N,

Total area S,

Final cost C.

Unit cost per I m* S .
Kitchen area S,.

Living area S,.

Number of rooms K.
Number of bathrooms K.

9. Type of bathroom(s) 7, formalized as a scaled
(in some cases binary) value (e.g. 0 for combined, 1 for
separate).

10. Number of balconies K.

11. Number of loggias K,

12. Balcony area S,.

13. Loggia area S,.

14. Type of room layout P, formalized as a scaled
value (e.g. 0 — adjoining, 1 — adjoining-isolated, 2 —
isolated, 3 — free layout).

15. Ceiling height H.

16. Vestibule area S .

17. Utility room area S .

18. The direction of the windows towards the light
side ©.
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19. Sill height X.

20. Width of window openings L.

21. Height of window openings M.

Attention should be paid to the principle of detail-
ing object properties (application of drill-down tech-
nology, which consists in going from the more general
to the particular): each characteristic and parameter is
detailed and formalized separately. As an example, for
balconies and loggias, many real estate databases do not
distinguish between these elements, which is wrong be-
cause even one of these properties may be crucial for
an individual consumer (interested party). In addition,
based on the maximal principle, it is necessary to take
into account all parameters of an object that can be iden-
tified and formalized. So, the last three parameters in
this list are usually not found in real estate descriptions,
but they can play a decisive role in the attractiveness
of the property. For example, there are houses with in-
creased height from floor to window sill, in such houses
it is impossible to see what is happening in the street
without going up close to the window, and often with-
out standing on additional support. For most potential
consumers, this factor is likely to have a negative im-
pact on their interest in such a property. The situation
is similar with regard to the size of windows, which af-
fects the amount of light in the room. These parameters
are the most significant, but not exhaustive.

Without confusing the properties of a single object
with the properties of a building as a higher-level ob-
ject (in terms of the object-oriented approach), the lat-
ter should also be similarly formalized and detailed.
The following key characteristics and parameters (pa-
rameter group Table OBJ) can be highlighted here:

1. Total number of floors N,.

2. Number of flats per floor Z.

3. Common hall area §,.

4. Presence of a common door in hall D, formal-
ized as a binary value (0 — not provided, | — present).

5. Age of the building Q,.

6. Design life of the building O,.

7. Number of lifts ¥,.

8. Availability of a goods lift 7.

9. Number of entrances P,

10. Number of the entrance hall in which the unit
is located P,.

11. Wall material (on an unmeasured scale).

12. Type of overlap (on an unmeasured scale).

13. The roof type of the building (on an unmeas-
ured scale).

14. Strength of the wall material (structure) of the build-
ing L.
15. Thermal conductivity of building walls 9.

16. Total number of flats in the building N ieer

17. The geographic coordinates of the Geo.

The third block of parameters and characteristics
should give a complete picture of the external environ-
ment of the object. These parameters in particular should
include (parameter group Table VNSR):

1. The area of the land belonging to the house S .
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2. Number of parking spaces belonging to the area
of the building N

3. Number of parking spaces per flat N

4. Distance to the nearest building Z,.

5. Distance to the nearest residential building L , .

6. Distance to the nearest underground station L .

7. Population density in the given neighbourhood p.

8. Distance to the nearest health centre L, .

9. Number of schools in the neighbourhood N_.

10. Distance to the nearest school L_.

11. Number of pre-schools in the neighbourhood N .

12. Distance to the nearest pre-school L.

13. Distance to the nearest public transport stop L .

14. Number of transfers to be made when travel-
ling to city centre U.

15. Median travel time by public transport to
the city centre 7.

16. Neighbourhood Environmental Monitoring
Indicator G .

17. Distance to the nearest park, green walking
area L .

18. Number of grocery shops in the neighbour-
hood N,

19. Price index indicator in neighbourhood gro-
cery shops F e

20. Number of convenience stores in the neigh-
bourhood N, .

21. Number of hospitals in the neighbourhood N, .

22. Inpatient bed occupancy rate in neighbour-
hood hospitals F, .

The above list of suggested indicators is also not
complete and should be complemented by other indi-
cators that take into account the surrounding environ-
ment, infrastructure and life safety. But it can be seen
that a property has dozens of attributes (parameters)
based on the totality of the three groups of characteris-
tics. And their total number to be taken into account in
the analysis can exceed a hundred. These groups make
it possible to characterize both the properties them-
selves, which are planned to be built in the existing
geographical location, and to collect an array of data
on existing properties for the purposes of a comparative
study. However, these groups of characteristics apply
to the sites and their classes, which is not sufficient to
assess the prospectivity of the planned facilities. In ad-
dition, information on the retrospective market perfor-
mance of the surrounding properties is required. This
requires at least one more group of environmental in-
dicators, which should include the following indicators
(parameter group Table ECON):

1. Date on which the object is offered for sale
(DD1.MM1.YY1).

2. Exposure time (DD2.MM2.YY2).

3. Initial bid price R,.

4. Number of price reductions K .

5. Number of requests (enquiries) on proposal K.

6. Number of times the object has been shown
by K.

7. Transaction price R,.

8. Type of market (0 — at build-out stage, 1 —
primary at build-out stage, 2 — secondary).

9. The serial number of the transaction with this
object E.

10. Indicator of legal clarity of the object F' g

Market environment parameters allow estimating
the market dynamics of demand for properties of a giv-
en class, based on the history of transactions. They can
be collected on a continuous (regular) basis by parsing
data from open sources, which is one of the technologies
for dealing with big data. The last two indicators are
the most difficult to collect. Information on the trans-
fer of rights to real estate can be obtained, but this re-
quires requests to the unified state register of real estate.
The legal clarity indicator is essential because, all other
things being equal, properties with different legal clarity
may have different attractiveness. However, automating
the process of calculating this indicator is problematic
and the issue is the subject of a separate study.

A schematic of the relationships between features
and parameters of objects, based on their levels, is
shown in Fig. 1. It is important to note that the existing
facilities are a large data set that provides the basis for
the analysis. The information on the objects to be built
is specified in the part of their design documentation,
and the task of building the model is to answer the ques-
tion of the prospectivity of creation of objects with
the planned properties and parameters. The prospectiv-
ity of planned objects can be considered as a function
of a set of group parameters:

P, = f{Table_ED,, Table OBJ,,

(1
Table_VNSR,, Table _ECON,}.

The values of P, can be calculated in several ways.
The most promising ones are:

* the application of a learning neural network
on replenishable datasets;

« application of the integral indicator calculation
method.

The calculation of integral indicators makes it pos-
sible to obtain a summary value, characterizing in gen-
eral the impact of the analyzed data on the assessment
of the prospectivity of an object. The integral value allows
to compare the object under study with the objects of com-
parison and to trace the dynamics of changes over time.
This approach is an objective analytical method well suited
to the task at hand. The application of the above methodol-
ogy of data analysis on the example of marketing research
is well presented in the work of S.V. Zakuskin [18]. As ap-
plied to the research task, integral indicators are calculated
separately for each group of data sets (tables):

I Table ED=W,, -P.,
I Table OBJ =W/, - Py, @)
I Table VNSR =W\ - Pinss

I Table ECON =W/ o\ - Ploox
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Fig. 1. Schematic of the relationship between object characteristics and parameters
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where W' — vectors of weights; P’ — vectors of values
of properties and characteristics.

The perspective of objects can then be calcu-
lated as an integral indicator of the integral indicators
of the data sets:

P =W, -1_Table ED+

+Wop; -1 _Table _OBJ + 3)
+Winse X _Table  VNSR +

+Wycon -1 _Table _ ECON.

The subject matter is the principles for determin-
ing the weighting values. Usually, an expert approach is
used for this purpose. For example, in [19], A.M. Mo-
roz, solving a related problem of establishing the con-
sumer qualities of cottage settlements, gives his expert
view on determining both the weighting values and
the values of the indicators.

However, it is worth noting that the attractiveness
of an object to any stakeholder, albeit on a subconscious
level, is evaluated on the basis of the criteria and indi-
cators in question. It is just that not every consumer ar-
ticulates and understands them clearly and precisely. It
is therefore advisable, using survey methods, to identify
stakeholder preference ranks. To do this, it is sufficient
to invite stakeholders to rank the formalized indicators
in terms of importance. Those indicators that are statis-
tically prioritized by the majority of consumers should
be given the highest weights.

The model of the data processing system is shown
in Fig. 2. Information on existing properties is gathered
from a variety of sources, primarily from the Internet,
which publishes property offers and information on ex-
isting buildings. Information on the objects planned
for construction comes from automated information
systems and databases of the enterprise (developer).
The ETL (Extract, Transform, Load) process acts as an
intermediate link in the system and carries out the inter-
mediate processing of the data. As the data comes from
different sources, it has different composition and struc-
ture. In addition, information about the composition
and structure of the data is extracted, this information
is metadata and is used to build intermediate data tables
in the ETL process. In this sense, ETL process solves
the problem of system integration based on meta-infor-
mation processing [20]. The ETL process also cleans
the data from redundancy and unnecessary information
that is not of interest for analysis. The data processed
in the intermediate stage is fed to the analytical system,
which generates reports according to a predefined al-
gorithm.

The organization of the information storage struc-
ture in the database of an analytical system can be or-
ganized in a star pattern with one fact table and sev-
eral linked dimension tables (Fig. 3). The information
in the tables is normalized and hierarchically linked
through keys. This organization of data allows the appli-
cation of interactive analytical processing using the con-
cept of Business Intelligence [21]. Business Intelligence

implemented and used in the form of software tools,
makes it possible, with the application of embedded an-
alytical algorithms, to obtain specific knowledge about
the factors affecting the prospects of the property from
the accumulated data. Based on this knowledge, spe-
cific construction project decisions are made. The Busi-
ness Intelligence system generates reports in real time,
and based on these reports, the management of the com-
pany makes a decision on the prospects of the planned
facilities. In the event that the prospectivity scores are
low, a feedback can be implemented (Fig. 2), which im-
plies making adjustments to the parameters, properties,
and characteristics of the designed facility in order to
improve its prospectivity. In this way, the application
of the Business Intelligence platform facilitates the in-
terpretation of large amounts of information, identify-
ing key performance factors and modelling the outcome
of different options.

The proposed methodology for big data analy-
sis of surrounding properties will provide up-to-date
information for decision-making at the design stage
of construction projects, timely identification of busi-
ness risks, warning of non-obvious changes in the real
estate market and forecasting developments in order to
make the most accurate and credible decisions.

CONCLUSION AND DISCUSSION

The study has revealed that there are currently no
methodological approaches to the evaluation of the pros-
pects of real estate development based on the compre-
hensive analysis of their properties, parameters, char-
acteristics and comparisons with the existing properties
on the real estate market. The task of assessing the pros-
pects of planned construction by dividing them into
types and types, as well as by their main characteristics,
is relevant to real estate developers and gives an op-
portunity to adequately assess the prospects of business
development, minimize the risk of losses, increase prof-
itability and the payback period of projects.

The application of big data technologies, the or-
ganization of continuous data collection from multiple
sources, its accumulation, and its analysis together with
the project data allow for an early prediction of the pro-
spectivity of the planned construction.

The introduction of the concept of real estate pro-
spectivity as a generalized characteristic determining
the potential demand for the object in market condi-
tions allows the project to be evaluated at a qualita-
tively new level, based on the demands of consumers.
The prospectivity of an object is determined by the to-
tality of its properties and characteristics as well as by
the external environment in which it is situated. In this
regard, we propose groups of characteristics on which it
is advisable to carry out a study of the properties of ob-
jects and model their prospectivity.

As a result of the study, it is proposed to divide all
properties and characteristics of objects into 4 groups,
based on the criteria of correlation with the object it-
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self, the generic object, the external environment and
the economic environment.

A method of calculating integral indicators for each
group of properties, as well as a final integral indicator
of the prospectivity of a facility, can be used as an analyt-
ical model. It should be particularly noted that the more
data on existing properties and their transaction history is
used, the higher the reliability of the integral assessment
of the prospectivity of new construction.

As a solution to the problem of determining
the weighting values when calculating the integral in-
dicators, in addition to the expert approach, a survey
method is proposed that allows ranking the constituent
parameters and characteristics of facilities from the per-
spective of real consumers, which will make it possi-
ble, in conjunction with the expert approach, to increase
the relevance of determining the weighting values.

The proposed data processing model is based
on the fundamental canons of mathematical and natural
sciences, statistical analysis, models and algorithms for
big data processing. The model is based on the principle
of collecting data from many sources and integrating
them in the processing with information from the com-

Parameters

pany's own databases and project documentation. A star
database structure with a single fact table is presented
for the analytical system.

The data processing system can be implemented
either in an open-ended manner, allowing for an analy-
sis of the current project, or in a closed-ended manner,
with feedback allowing for adjustments to project pa-
rameters depending on the results of the prospectivity
assessment.

The analysis software implementing the Business
Intelligence concept is the primary tool of choice as it
allows the generation of any required reports in real
time and is easily integrated with various data sources
through the implementation of an ETL process in which
information is cleaned and reformatted.

The solutions proposed and discussed can be used
not only by developers as part of the task of assessing
the prospects of planned real estate development, but
also by companies operating on the secondary real es-
tate market, in order to maximize the efficient selection
of properties based on clearly formalized and param-
eterized client requirements.
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The application of the considered methodology
and proposed solutions can become a scientific basis for
business management [22] and enterprises at the level
of organizational and managerial management [23, 24],
including enterprises of the construction complex and
real estate management.

Further research in this area will develop theory
and methodology for big data processing in construc-
tion organizations, modelling parametric relationships
between properties and identifying new knowledge and

patterns affecting property prospects.
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