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Introduction H

The real estate valuation process involves an impartial assessment of the various THE i PRI
elements that influence the potential value of a property, which include not only rights,
restrictions, responsibilities (RRRs), condition of real estate, spatial planning status and
constraints but also environmental, geographical, locational and socio-cultural

information.

If a country has an effective National Spatial Data Infrastructure (NSDI) with 3D support,
it can be used to link different data themes, such as buildings, cadastre, land use,
addresses, etc., that are required in valuation processes.

The main objective of this study is to extend the NSDI of Turkiye with ISO/DIS 19152-4
Valuation information and value affecting factors to cover all the characteristics
required in the real estate management applications (e.g., investment companies'
software) and 3D real estate valuation, and to implement the model for calculating the
parametric value scores of 3D buildings and condominium units.

Using 3D Geographic Information Systems (GIS) allows for in-depth analysis in evaluating
property characteristics and values through advanced geographic analysis such as
visibility.
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Methodolo Step-1
gy -~ Examining the Land Administration Domain F G

Model (LADM) Part 4: Valuation information and
THE FIG FOUNDATION
NSDI (TUCBS) data themes

Step-2

Designing LADM-Part 4 and NSDI compatible

P u rpose ' real estate valuation data models

To extend the NSDI of Tirkiye with 1ISO/DIS
19152-4 Valuation information and value
affecting factors to cover all the
characteristics required in the smart city
applications and 3D real estate valuation,
and to implement the model for
calculating the parametric value scores of
3D buildings and condominium units

Step-3

Determining the study area, obtaining 2D/3D
datasets and defining 2D/3D factors afecting
the real estate value through literature reviews
and expert opinions

Step-4

Conducting questionnaires with appraisers and
academicians working in the public and private
sectors and calculating the factor weights with
Multi-Criteria Decision Analysis (MCDA) methods

Step-5

Performing GIS analysis and Producing GIS-based
parametric value scores for 3D buildings and
condominium units




Designing Real Estate Valuation Information Model H

THE FIG FOUNDATION

In this study, a comprehensive conceptual data model has been developed, which is
specifically designed for open data managementin the field of Real Estate Management.

An initial analysis of requirements was conducted, followed by an assessment of the resultant
data components for compatibility with Turkish national Geographic Data Infrastructure
(TUCBS).

The proposed model enables the inclusion of land and real property data in the TUCBS, which
also encompasses other land-related data themes such as buildings, land use, topography,
addresses, and administrative units. The model has been developed as a sub-scheme of the
LADM_VM standard for real estate management.
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Overview of the Application Schema in Comparison with LADM_VM THE FIG FOUNDATION

D
TY_SalesStatistics
VersionedObjet | _, e
VersionedObject «featureTyper R ) I TY_Satis|statistikleri
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Valuation Information:: VM_SalesStatistic - . .
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wieatureTypex
Valuation Information:: | -
VM_MassAppraisal = [

| «FeatureTypen
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e I | - LADM_VM, it maintained its relationship with
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i . O ] TY_DegerlemeBirimGrub
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«featureType» <> ! | =
Valuation Information:: | TY-eitdng
VM_Building | «FeareType»
TY_Bina

The relation between TY and LADM_VM Models

Land
Administration




Desig

ning Real Estate Valuation Information Model

class TY Core Model

TY_Parcel

TK Parsel
VM_Spatialth |
«FealureTypes
Y Parsel

adakcKonum: AdalciKonum
guncelKullanimTipi CharacterString [0.]
kaks: Deecimai [0, 1]

mulkiyeDurumu: MulkiyetDurumu
onCepheninBakigiYolGenishigi Decimal
onCepheUzuniugu Decimal
parselifani Decimal
planiananKulanimTipi CharacterSing {0..7]
taks: Decimal 0. 1]

tyParseliD: Oid

yapiNizam:. YapiMizami
yolaBakanGepheSayist Infeger (1 ]
zemnDurum. CharacterStnng [0.]
zeminEgimi: Decimal

T _ValuationUnit

T¥_Building

R T T R T E L

TK_ParselDeger
VIM_Valuation

«FeaureTyper
TY_TasinmazDegerleme

> deger Cumency

| degeriemeAmaci CharadierStang (0.]
degeremeRaporD: 0w {0.1]
degertemeTanhi DateTime

VM_MassAppraisal
«aFeatureTypen
TY_TopluDegerleme
analzTuru topluDegeriemeAnalizYontemi [0..1]
matematkModet CharacterSting [0.1] o.*
tahminDegeri Currency (0. 1]
pluDegerlemePeriomansi DogruukOlcuted [0 1]

TY_MassValuation

Degerleme Yaklasmmlar

degerTuru TasinmazDegerTuru [0. 1]
wlemFiyaiBigis: TY_lslemFiyat
eazDunimu BrazDurumi 0.1]
tyDegerlemelD: Oxl

VM

«FeatureType»
TY_Satisistatistikleri

VM_ValuationUnit

TY_DegerlemeBirimi

o+ altyapiTessaCzeliden TessaTipn[0.%]

TV .

almSatmYoguniugu, Decimal e

bt DateTime [0 1] VM_ValuationUniGroup
smmazipotekfiSats: Decmal aFeatureTyper

anaTasmmazSats: Decimal

bagim:

bagmsizBok
fiyatEndeksi Decimal [0.1]

i
m

tySats]

tabanFiyaEnd
tabanFiyaiEndeksTanht DateTime [0.1]

TY_DegerlemeBirimGrubu
me Gruplsmi CharacesSnng (0.1]
Turu: DegeriemeBinmiTuru [0.]

+ tyDegerBrmGupld: Od

nipotekiiSats: Decimal
abs. Decimal

isizBol

eksiTanhi: DateTme [0.1]
naFiyat Currency [0..1)]
eksi Decmal [0.1]

D Od

bagic tediyeTipi [0.1]
mahalleTuru, MahafieTun [0..1]

tuny DegeremeBinmiTur [1.°]
tyDegerBinmiD O

«FeatureTypes
TY_Bina

alan: Area[0.7]
bagmsizBolumSayist Integer [0..1]
binaDonetiUnsurlan: BinaDonat (0.*]

binaEnenPerformansi BinaEneriPerdomans (0.7

bnaTesisai BinaTesisatan [0.']
disCepheMateryaii DisCepheMalzemeTipi [0.7]
hacam: Volume [0.]

Kaynag! IsimaSistemYakiKaynagi [0.°]
emi IstmaSistemTipi [0, ]
kullanimTuru: BinaKullanimTipi 0.7

tyBinalD: Oid

yapimKalies:. CharaterString [0.1]
yapimMalzemesi YapiMaizemesiTuru [0, "]
yapmTanhi. DaieTime [0, 1]
zeminAtiKatSayisi- Integer [0. 1]

tuKatSayisi: Integer [0_1]

Bina|
VM_Building|

£ VM_CondominiumUnif
«FeatureTypes
TY_BagimsizBolum

+ arsaPayr Decmal [0 1]
+ bagmsizBolumBrutAlani: Decimal [0..")

bagmsizBolumNetAlani Decamal [0, °]
bagmsizBolumTun CharaderSting [0 ]
bulunduguKat integer [0 1]

bulunduguKatTipt KafTipi [0, 1]

eklen: Boclean [0 1]

kullanmTury. BagmsizBolumKulanmTuru [0.1]
mulkiyetDurumu: MulkiyetDurumu (0.1
tyBbolumiD: Oid

Detailed core model of TY

3D

L

Land
Administration

Fis

THE FIG FOUNDATION

The TY data model 1s associated with the
data themes include Address, Land Use,
Public Administration Zones and Protection
Zones of TUCBS, and extends the data
themes Building and Cadastre

TY Valuation class serves as the fundamental
class in the TY data model, similar to the

VM _ Valuation in the LADM VM model, for
representing valuation information.
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ning Real Estate Valuation Information Model

class TY Core Model

TY_Parcel

«FealureTypes

TK Parsel
VM_Spatialth |

TY_Parsel

adakiKonum: AdalciKonum
guncelKullanimTipi CharacterString [0.]
kaks: Deecimai [0, 1]

mulkiyeDurumu: MulkiyetDurumu
onCepheninBakigiYolGenishigi Decimal
onCephelizuniugu Decimal
parselifani Decimal
planiananKulanimTipi CharacterSing {0..7]
taks: Decimal 0. 1]

tyParseliD: Oid

yapiNizam:. YapiMizami
yolaBakanGepheSayist Infeger (1 ]
zemnDurum. CharacterStnng [0.]
zeminEgimi: Decimal

TY_Valuation TP

{_Valuation

«FeaureTyper
TY_TasinmazDegerleme

+ deger. Currency

+ degeriemeAmaci CharadierStang {0.]
degeremeRaporD: 0w {0.1]
degertemeTanhi DateTime

VM_MassAppraisal
«aFeatureTypen
TY_TopluDegerleme
analzTuru topluDegeriemeAnalizYontemi [0..1]
matematkModet CharacterSting [0.1]
tahminDegeri Currency (0. 1]
pluDegerlemePeriomansi DogruukOlcuted [0 1]

. DegeremeYaklasmlar
degerTury: TasmmazDegerTuru [0. 1]
wlemFiyaiBigis: TY_lslemFiyat
eazDunimu BrazDurumi 0.1]
tyDegerlemelD: O

degerdirim

TY_DegerlemeBirimi

+ alyapiTestsaiOzelikien TesisatTipi[0.7)
BeledyeTini (0.1

= istics: § VM.

«FeatureType»
TY_Satisistatistikleri

* VM_ValuationUnitGroup.
aFeatureTyper

almSasmYoguniugu, Degimal
hi DateTime [0.1]
sinmazipotekiiSats: Decmal

anaTasmmazSabs: Decimal
bagimsizBolumipotekiiSatis: Decimal

fyatEndekst Decimal [0. 1]
fiyat

TY_DegerlemeBirimGrubu

|+ degedemeGruptsmi Crerctering (0.1]
Turu: DegeremeBmmiTury [0.]
+ fyDegerBinmGrupiD; O

eksiTanhi: DateTme [0.1]
i

m2E lamaFiyat Currency [0 1)
tabanFiyatEndeksi Decmal (0. 1]
tabanFiyaiEndeksTanhi DateTime [0.1]

.

.

.

+ bagmsizBolumSats. Decimal
.

‘

+

+ tySatsiD Od

bagiC y
mahalleTuru, MahafieTun [0..1]
tuny DegeremeBinmiTur [1.°]
tyDegerBinmiD O

TV _Building

Bina|
VM_Building|
«FeatureTypes
TY_Bina

+ glan: Area[0.7]

+ bagmszBolumSayis: Integer [0..1]

+ bnaDonetiUnsurlan BinaDonat (0.*]

+ binaEnenPerformansi BinaEneniPerormans (0.7
+ binaTesisati BinaTesisatiar [0*]

5
disCepheMateryali DisCepheMalzemeTipi [0.°]
hacim: Volume [0.7]

+ isimaKaynag! lsimaSistemYakiKaynagi[0.°]

+ istmaSistemi kstmaSstemTip([0. ]

+ kullanimTuru: BinakullanimTipi [0 *]

+ yBinalD. Oid

+ yapimKalies:. CharacterSining [0.1]

+ yapmMalzemesi YapMalzemesiTunu [0 ]

+ yapimTanhi DateTime [0, 1]

« zeminAtiKatSayisi- Inieger [0. 1]

+ zeminUstuKatSayisi: Integer [0.1]

£ VM_CondominiumUni,
«FeatureTypes
TY_BagimsizBolum

+ arsaPay Decimal [0 1]
+ bagmsizBolumBrutAlant Decmal [0."]
bagmsizBolumNetAlani Decamal [0, °]
bagmsizBolumTun CharaderSting [0 ]
bulunduguKat integer [0 1]

bulunduguKatTipt KafTipi [0, 1]

eklen: Boclean [0 1]

kullanmTury. BagmsizBolumKulanmTuru [0.1]
mulkiyetDurumu: MulkeyetDurumu (0..1]
yBbolumiD: Oid

Detailed core model of TY
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TY MassValuation contains the attributes
mathematical model, statistical analysis method,
performance indicators and predicted value
(predictValue).

TY ValuationUnit class refers to the basic
transaction/record units that are subject to
valuation. The value unit can be parcel, building
or condominium unit.
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TY_Valuation _Parse!bega «aFeatureTypen
VM_Valuation TY_TopluDegerieme

«FeaureTyper
TY_TasinmazDegerleme

deger Currency

degerlemeAmaci: CharacierSting [0. 7]
degertemeRaporiD) Ond {0.1]
degertemeTanhi DateTime

+ anakzTury Deg ntemi [0.1]
+ matemaskModet CharacterSiing [0 1]

tahminDegeri Currency (0. 1]
topluDegeriemePeriormansi: DogrulukOicutier [0 1]

degertemeYontemi DegerlemeYakiasimiar T Sstabtics | VML
degerTury: TasmmazDegerTuru [0. 1]
«FeatureType»

wlemFiyaiBigis: TY_lslemFiyat ‘

eazDurumu brazDurumy 0.1 TY_Saltiststatistikder) WA i

tyDegeriemeD: O + almSatmYoguniugu Degmal e —

+ analizTanh: DateTime [0 1] VM_Valusont i Gap
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- VM_Spafalthi * SepeEOlNE e i + gupTury DegeremeBrmiTun [0.°] :
£ . + fyatEndeks: Decimal [0.1] . NDeseneRD: O o .
«FealureTypes B ,; gy i + fyatEndeksiTanhi DateTime [0.1]
L TY_Parsel T - VM_ValuationLhit + m2BasiOrtalamaFiyat Currency [0. 1) gy appralsa .
+ adakoKonum: AdalcKonum [ i + rahan;vy:év»deksz Dehavln]aw[f;u i
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+ kaks Decmal[0.1] “Pogora + YySatsiD. Ol
+  mulkyeDurumu MukiyeDurumy |t AlapiTessaCzeliken Tessatlip[0."]  |+porca
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TY_BagimsizBolum

arsaPayi Deamal [0 1]
bagmsizBolumBruAlani Decmal [0.]
bagmsizBolumNetAlani Decamal [0, °]
bagimsizBolumTuru CharaderStang (0]
bulunduguKat integer [0 1]

bulunduguKatTipt KafTipi [0, 1]

eklen: Boclean [0 1]

kullanmTuns BagmszBolumKulianimTuru [0.1]
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tyBbolumiD: Oid
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TY_Bina

alan: Area[0.7]
b bagmszBolumSayis: Inieger[0..1] utun sparea)
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binaEnenPerformansi BinaEneriPerdomans (0.7
baTesisai BinaTesisaliar [0."]
disCepheMateryaii DisCepheMalzemeTipi [0, ']
hacim Volume [0.]
istmaKaynagi IsmaSistemYakiKaynagi[0.°]
istmaSistem: IstmaSstem Tip([0. |
KullanimTuru. BnaKullanimTipi [0 *]
tyBinalD: Oid
yapimKalies:. CharacterSiring [0.1]
yapimMalzemesi YapiMalzemesiTuru [0 %) .
yapmTanhi. DaieTime [0, 1]
pesoeet] Detailed core model of TY
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| TV_Massvaluation | VM_Masshppraisa THE FIG FOUNDATION
TY_Valuation TK_ParselDeger «FeatureTypes
{_Valuation
TY_TopluDegerleme
«FeaureTyper = o
- + analizTuns topiuDeg ntemi [0 1]
TY_TasinmazDagerisme ~ + matemaskModet CharacterSting [0.1]
+ deger Currency + tahmnDegeri Cumrenay (0.1]
degerlemeAmac: CharacterString [0.*] + wpluDegeriemePeriomansi: DogrulukOlcuten [0. 1]

degeriemeRaporD. Ot 0.1]
degeriemeTarhi DateTime

S e I | TY CondominiumUnitis an individual unit that

ahmSatmYoguniugu: Decimal m;

o e D - is subject to the valuation process and is

analasmmazSats: Decimal . TY_DegerlemeBirimGrubu >

tyDegeremelD: O

.
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+  mulkyeDurumu’ MutkiyetDurumu |t alvapiTessaOzelikien Tessallipn[0.5] | «parca . .
+ onCepheninBakigiYolGenslgi Decimal + bagc BetedyeTipi[0.1] [
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+ parsetilani Decmal + wru DegeremeBinmiTura [1.7] sbutuy . . . . .
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+ glan: Area[0.7] bagmsizBolumNetAlani Decamal [0, °]
bagmsizBolumSayis: Inieger [0. 1] o bagimsizBolumTuru CharaderStang (0]

binaDonetiUnsurlan: BinaDonat (0.*] bulunduguKat Integer [0 1]

+ binaEnenPerformansi BinaEneniPerormans (0.7 bulunduguKatTipt KaiTipi [0. 1]
bmaTesisat BinaTessatan [0 '] eKent Boolean [0.1]
disCepheMateryaii DisCepheMatzemeTipi [0 KulanimTuns BagmsizBolumKullanimTuru (0. 1]
hacim: Volume [0. 7] mulkiyetDurumu: MulkeyetDurumu (0..1]

isimaKaynagt IsmaSistemYakiKaynagi[0.°] WBbolumD: O
istmaSistemt IsitmaSistemTip [0, ] L —
kullanimTuru: BinaKullanimTipi 0.7
tyBinalD: Oid

yapimKalies:. CharacterSiring [0.1]
yapimMalzemesi YapiMaizemesiTuru [0, "] .
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pgsmtl Detailed core model of TY
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class TY_Valuation DataTypes&Codelists

konumsalDuzenleme: Currency [0 1]

toplamEskime: Currency [0.1]

[:N by
Valuation Approaches DaaTTe [EctEMathis | «DataType» Income Method | eDatalype»
DegerlemeYaklasimlari MaliyetYontemi | T Gelirfontemi
+ emsalYontemi EmsalYontemi [0. 1] + elekifYas: Ineger[0.1] + amortsmanFaktoru: Decimal [0. 1]
+ gelirYontemi: GelirYontemi [0..1] + fzkselEskime: Currency [0-1] +  boshikOrani Decimal [0. 1]
|+ maliyetYontemi: MaliyetYontemi [0.1] + fonksyaneleskime: Cumency [0.1] +  brutGelrCarpani: Decimal (0..1]
‘7 . + :Eﬂfsﬁ:\{mﬂ %L:WEHC?U[%” + brutPotansiyelGelir Cuna[gc}; 0.1]
Siles Comparkson + kronoiapkyas: nieger [U.. + elekiBruiGelr: Currency [0.1]
Method 3 Eﬁ;ﬁlml + m2BasMalyetFiyati Currency [0.1] + indifmOrani: Decimal [0 1]
+ malyeiFiyalKaynagi CharacterSting 0. 1] + isletmMasrafi: Currency [0..1]
fiziiselDuzenleme: Currency [0.1] + malyetFiyatTanhi DateTime [0.1] + netGelir Currency [0.1]
karsiastnlabiirDegerBinmikimiig:. Oid [0. "] + malyefTuru: MakyefTuru [0 1] + sermayelendimeOrani: Decmal [0. 1]
+
-

% e

zamansalDuzenleme: Currency [0..1]

toplamMaliyet Currency [0.1]

oyt
Mcmam

B
Transaction -
- Type | «CodeListy
[TasinmazDegerTun — IslemTuru
+ diger + ackPyasaSatsi
+ kullanmDegen + alelciTransfer
+ makulDeger + bagis
+ piyasaDegen + cebnSats
+ tahminDegen + diger
+ takdirDegen + mahkemeKaran
+ vergiDegen + miras
|+ yilikKiraDegen + takas
Cost Type |«CodeList
MaliyetTuru
+ degisimMaliyet
+ ureimMalyel

A. Machine Learning and Artificial
Intelligence Methods
A 1. Multiple Regression Analysis
A2. Support Vector Machines
A3. GBM
Ad. LightGBM
A5. XGBoost
A6. NGBoost
A7. Random Forest
A8. Rotation Forest
A9. Canonical Correlation Forest
A10. Decision Trees
A.11. Hedanic Regression Analysis
A12. Artificial neural networks
A.13. Deep Learning
B. Statistical Methods for Position
Corrections
B 1. Positional Regression
B2 Positional Interpolation
B 3. Geographically Weighted
Regression
B4 Clustering Analysis
C. Time Series Analysis
C.1. ARIMA Model
D. Criterion Analysis Methods
D.1. Fuzzy Logic
D.2. MCDA
D.3. Nominal Valuation

Mass v-luurjﬁ

TY._IslemFiyati

e

Mathods «Codelistr

TopluDegerlemeAnalizYontemi

adapiveEsimationProcedure
bulanikMantik
cografAgirikiRegresyon
cokluRegresyonAnalizi
CORV

dennOgrenme
destekVekiorMakinelen
diger

GBM
hedenkRegresyonAnalizi
kanonikKorelasyonOmani
kararAgacian
konumsalEnterpolasyon
konumsalRegresyon
kumelemeAnalizi
LightGBM

locationalValueR

NGBoost

nominalDegerleme
rasigeleOrman

rotasyonOman

XGBoost

yapaySinirAglan
zamanSersiARIMAmodelAnalizi

e [ T e T e e e T T )

+ alimSatmislemTuru: lslemTuru [0. 1]

+ islemFiyat: Currency [0.1]

+ islemGerceklestrmeTanhi DeteTrme [0 1]
+ tylslemiD: Oid

«DataTypen
DogrulukOicutleri

AA Decimal [0.1)

analizTanhi DateTime [0.1]
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Case Study

Methodology

FIlG
Examining the Land Administration Domain
Model (LADM) Part 4: Valuation information and

THE FIG FOUNDATION
NSDI (TUCBS) data themes

Step-2

) Designing LADM-Part 4 and NSDI compatible
real estate valuation data models

Purpose

To extend the NSDI of Tirkiye with 1ISO/DIS
19152-4 Valuation information and value
affecting factors to cover all the Step -3
characteristics required in the smart city
applications and 3D real estate valuation, Determining the study area, obtaining 2D/3D
and to implement the model for datasets and defining 2D/3D factors afecting
calculating the parametric value scores of the real estate value through literature reviews
3D buildings and condominium units and expert opinions

Step-4

Conducting questionnaires with appraisers and
academicians working in the public and private
sectors and calculating the factor weights with
Multi-Criteria Decision Analysis (MCDA) methods

Step-5

Performing GIS analysis and Producing GIS-based
parametric value scores for 3D buildings and

condominium units
Administration HH




Case Study H
Defining 2D/3D Factors Affecting the Real Estate Value and Factor Weights

THE FIG FOUNDATION

% 2D/3D factors affecting real estate value are defined in five thematic categories, taking
into account international standards, literature reviews and existing 3D data model content.

¢ To create parametric value scores for real estate valuation, it is necessary to calculate the
weight coefficients representing the importance level of the factors affecting the real estate
value. Multi-Criteria Decision Analysis (MCDA) method, specifically Best Worst Method (BWM), is
utilized to determine the weights of the criteria.

¢ The questionnaires were conducted directly with appraisers working in the public and private
sectors and academicians. Each of the questionnaires was analyzed using BWM. The weights
for the calculated each thematic categories and sub-categories.
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Case Study H
Defining 2D/3D Factors Affecting the Real Estate Value and Factor Weights
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Population (0.058) (population density, women living in the neighbourhood
(%), men living in the neighbourhood (%), children (0-14 age) living in the
neighbourhood (%), young (15-24 age) living in the neighbourhood (%),
adults (25-65 age) living in the neighbourhood (%), old (65+ age) (%) living
Socio-demographic in the neighbourhood), Education Level (0.059) (illiterate people (%),
characteristics uneducated people who can read (%), primary school graduates (%),
(0.214) secondary school graduates (%), high school graduates (%), university
graduates (%)), Income Level (0.063) (Number of people with group A+, A,
B, C, D, size of income, income per capita), Spending (0.034) (food
expenditures, healthcare expenditures, transportation expenditures,
education expenditures, sheltering etc.)

Land
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Case Study H
Defining 2D/3D Factors Affecting the Real Estate Value and Factor Weights
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Zoning Characteristics (0.065) (building coverage ratio, floor area ratio,
parcel area, building order form (detached building, attached building),

Pl i
ch araa::r:;l:‘?sii cs permitted parcel usage type), Parcel Physical Characteristics (0.046)
(0.163) (number of facades facing the road, facade front length, front facade road

width, location of parcel in building block, land slope, ground conditions),
Property Status (0.052) (condominium, condominium easement, timeshare)

Land
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Case Study H
Defining 2D/3D Factors Affecting the Real Estate Value and Factor Weights
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Education Facilities (0.041) (kindergarten, primary and secondary school,
high school, university), Healthcare Facilities (0.041) (local healthcare
facility, hospital, pharmacy, emergency health service station),
Transportation (0.063) (Rail System Stations, Airport, Sea Transport
Urban Functions Stations, Road Transport Station, Proximity to Roads), Points of Interest
(0.216) (0.027) (bazar centre, shopping mall, district bazaar, market, cultural
facility, coast, green area, sport facility, restaurant), Public Services (0.020)
(administrative facility, courthouse, post office, bank, fire station, security
unit), Industrial Facilities (0.008), (petrol station, industrial facility,
treatment facility), Religious Facilities (0.016) (worship, cemetery)

Land
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Case Study H
Defining 2D/3D Factors Affecting the Real Estate Value and Factor Weights
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- Building Physical Characteristics (0.127) (age of building, number of total
Building e : : : : e
. building floors, heating system, existence of heat insulation), Building
Characteristics g . , , ,
(0.209) Installations (0.082) (within housing estate, existence of car parking,

existence of pool, existence of elevator, existence of children playground)

Condominium Unit  Condominium Unit Physical Characteristics (0.110) (landscape, direction,
Characteristics floor level), Condominium Unit Interior Characteristics (0.086) (floor area,
(0.196) number of rooms, room type, number of balcony, number of bathroom)
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Case Study

Study Area and Datasets

_ Lanc
“Administration

Within the scope of the “3D City Models and Cadastre
Project” initiated by the General Directorate of Land
Registry and Cadastre (GDLRC) of the Republic of Turkiye in
2020 (GDLRC, 2024), 3D building models were produced in
Amasya-Merkez district, the pilot project area.

Besides, data obtained from Turkish Statistical Institute,
Amasya Municipality (zoning plans), the Disaster and
Emergency Management Presidency, and Open Street
Map (OSM) is utilized to produce nominal value scores for
each residential unitin the study area.
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Case Study H
Producing Parametric Value Scores
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“sg - Proximity to the bus stops
& S é

The calculation of the parametric value scores
— ‘ o = was carried outin a hierarchical structure and a
T @ W mwe == 1 process was followed from the neighbourhood
level to the condominium unit level.

Geographic data representing the 2D/3D factors
defined were analysed in the GIS environment to

produce parametric value scores in real estate
valuation.
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Case Study H

Producing Parametric Value Scores THE FIG FOUNDATION

Socio-Demographic Characteristics

Parametric value scores were
calculated for the five factor
groups with the

n
S == ZWL Fi
i=1

Where S is the parametric value
score; nis the number of factors

AEREaaT RN included in the analysis. W; is the
Calculating parametric value scores for factor weight coefficient of factor i which
was calculated with the BWM, and
F; is the normalized analysis
results for factor i.
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Case Study H
Producing Parametric Value Scores
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Total Parametric Value Scores for Condominium Units

The value of the parametric value
score S ranges between 0 and 100,
with a value close to O
representing a low value real
estate and 100 representing a high
value real estate for the valuation.

Finally, the scores calculated for
the five groups were combined and
parametric value scores were
calculated at the condominium
unit level.

https://www.youtube.com/watch?v=ElQLgAs16Dg




Conclusion H

*» In extending the NSDI, it is reasonable to consider the use of international e
standards and local factors that may alter the value of the property. As the ISO
19152 Land Administration Domain Model (LADM) is the only standard that
considers links between cadastral, building, land use and property valuation
registers, it makes sense to use the LADM when extending an NSDI.

*» As a future work, it is planned to test the developed model with real data in
another case study area. Furthermore, the relationships between indices
generated in smart city applications (e.g., quality of life) and real estate values
need to be investigated, which is specified as future work.
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Thank you!

This paper is produced within the “Developing smart city applications using machine learning techniques in big
geographic data management with national geographical information systems: real estate management example”,
supported by Scientific and Technological Research Council of Turkiye (TUBITAK) 1001 project (Project Number:
122R021).
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