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PED®EPAT
Uépnsiit Bsauecnas AnapeeBuy

OIEHKA CTOMMOCTH HEABUKUMOCTHU C UCITIOJIB3OBAHUEM
MAIINMHHOI'O OBYYEHUA

Junimomuas pabota: 53 crpanuiipl, 10 wumocTparui, 13 HCTOYHUKOB.

KioueBble cjI0Ba: HEIBUKHMOCTb, OLIEHKA, MAaIIMHHOE O0OydYeHue,
reonH(OpMalMOHHBIE CUCTEMBI, POCTPAHCTBEHHBIN aHanu3, LightGBM.

OO0beKT mcciien0BaHuA: KBapTUphl B I'. MHUHCKE, 3apErHCTPUPOBAHHBIE B
Peectpe 11eH Ha 3eMeNbHBIE YYACTKH.

I.Ie.m; paﬁoTbI: paBpa60TKa H pcaim3anuda MOICIIN aBTOMaTI/I?:I/IpOBaHHOﬁ
OLICHKH pBIHO‘IHOfI CTOMMOCTHN HCABMIKMMOCTH C HCIIOJIB30BAHUCM aAJITOPHUTMOB
MAaIlIMHHOTI'O O6Y‘I€HI/ISI H IIPOCTPAHCTBCHHOI'O aHAJIN3a.

3anayu padoThI:

— coOpare W mpenoOpaboTaTh AaHHBIE W3 PeecTtpa IieH Ha 3eMeJbHBIC
YYaCTKU;

— MPOBECTH CTATUCTUYECKUM M TPOCTPAHCTBEHHBIN aHAJIM3 MTPU3HAKOB;

— 0Oy4YduTh MOJICNIb TPOTHO3UPOBAHUS CTOMMOCTH C HCIIOJh30BaHUEM
anroput™moB LightGBM, Random Forest, Linear Regression;

— BU3yaJIM3UPOBATh PE3YyJIbTaThl HA KapTe U UHTErpUpoBaTh Mojeab B I C-
cpeny ArcGIS Pro.

Metoabl:  mammHHOE  OOydeHHME, TeOMH(DOPMAIMOHHBIA  aHaIIU3,
MPOCTPAHCTBEHHAS CTaTUCTHKA, MH)KEHEPHS TIPU3HAKOB.

Pe3yabTarbl:  1OCTpOEHAa  MOJEIb  IPOTHO3UPOBAHUS  CTOMMOCTH
HEJIBUKUMOCTH, AocTturiyta touHoctb MAE = 26 000 BYN, peanuszoBaHa
IIPOCTPAHCTBEHHAs BU3yanu3auus pesyiapTaToB B ArcGIS, mnpemyioxeHsl
HaIpaBJIeHUs YIy4lIEHUs MOACIIH.

IIpakTHyeckasi 3HAUYMMOCTD: pa3pabOoTaHHAS MOJEIb MOXKET MMPUMEHSITHCS
B CHCTeMaxX aBTOMATHU3UPOBAHHOW OLIEHKU, TPAJOCTPOUTEIHHOM aHaIU3e,
WHBECTUIIMOHHOM TUTAHUPOBAHUH, a TAKXKe B IIU(POBBIX CEPBUCAX HEIBIKUMOCTH.



PODEPAT

Yopusl Bsyacnay AnapaeBid

AIIDHKA KOIITY HEPYXOMACII 3 BBIKAPBICTAHHEM
MAIIBIHHAT'A HABYYAHHSA

Jlpimuiomuas padora: 53 craposki, 10 utrocTparibiii, 13 KpbIHiIL.

KirouaBbisi €10BBI: HEpyxoMaclib, allPHKa, MallblHHae HaByuyaHHe, ['IC,
npactopaBbl aHanis, LightGBM.

AO’eKT 1acieraBaHHs: KBaTIphl ¥ T. MiHCKY, 3aparicTpaBanbis ¥ PaecTpsr
L[H Ha 35MEJIbHBIS YYacCTKI

MbaTa paboThl: pacipaiioyka 1 prajiizaibis MaadJii ayTaMaTel3aBaHal alpHKI
pBIHKaBara KOINTY HEPYXOMAacIli 3 BBIKAPHICTAHHEM alirapbITMay MalllbIHHATa
HABYYaHHS 1 IPACTOPaBbIX METAIAY .

3axaubl:

— ampaiiaBallb 1 IpaaHalizaBallb JaHbIsS 3 PIECTpa;

— BBIKaHAIlb CTATHICTHIYHBI 1 MPACTOPABHI aHAII3;

— nabyaBailb MaJIdJ1b MparHazaBaHHs komTty Ha 6a3e LightGBM;

— Bi3yamni3aBallb BBIHIKI Ha Kapue 1 1T rpaBans y ['1C-muatdopmy
ArcGIS Pro.

MeTa):[m: aHaJ'IiTBI‘IHI:;I, CTATBICTBIYHEI, IIPpAaCTOPAaBbl, MAllIbIHHAC HABYYAaHHC.

Beiniki: cTBOpaHa mpanoyHas Maadib IparHa3aBaHHs KOILUTY KBaTap,
nacsrayta nakiaagHacus MAE = 26 000 BYN, paainizaBana iHTarpausis ¥ ArcGIS.

IIpakThlyHass 3HAYHACHb: MaJdJIb MOXa  BBIKAPBICTOYBAIllA Y
MYHIUbINAIbHAN alPHIbI, Y IHBECTHILBIMHBIX 1 AHAITBIYHBIX 33/1a4ax, y J14O0aBbIX
COpBIcax HEPYXOMacIIi.



ABSTRACT
Chorny Viachaslau Andreyevich

PROPERTY VALUE ESTIMATION USING MACHINE LEARNING

Thesis: 53 pages, 10 illustrations, 13 references.

Keywords: real estate, property valuation, machine learning, GIS, spatial
analysis, LightGBM.

Object of research: apartments in Minsk registered in the Land Price
Registry of Belarus.

Purpose of the research: to develop and implement a machine learning—
based model for predicting the market value of residential real estate using spatial
data and GIS integration.

Tasks:

— preprocess data from the Land Price Registry;

— perform statistical and geospatial feature analysis;

— train regression models using LightGBM, Random Forest, Linear
Regression;

— visualize results and integrate into ArcGIS Pro GIS platform.

Methods: machine learning, GIS spatial analysis, statistical modeling, feature
engineering.

Results: the developed predictive model achieved MAE = 26,000 BYN;
spatial visualization was implemented in ArcGIS; a framework for improving model
accuracy was proposed.

Practical relevance: the proposed model can be used in automated appraisal
systems, urban planning, investment evaluation, and digital real estate platforms.



