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About Republic Geodetic Authority (RGA) of Serbia

Geodetic &
Cadastral Services

Licensing &
Supervision

Geospatial Data
Management
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About Republic Geodetic Authority (RGA) of Serbia

Property Mass
Valuation & Price
Indices

Cartography &
Publications

Archival & Information
Systems

International Cooperation & W4
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4000 virtual and 70 institutions are digitally 185 years of locations in
computers physical servers connected to RGA professional existence Serbia

AN INSTITUTION OF PUBLIC INTEREST, PART OF THE STATE'S CRITICAL INFRASTRUCTURE,
AND A SYSTEM OF IMPORTANCE FOR THE SECURITY OF THE REPUBLIC OF SERBIA.




Development Path of Mass Valuaion

2009 2011 2012 2018 2019

RGA obatained legal authority RGZ takes the full initiative with The Sales price register With the introduction of the E - Work begins on the models and
for doing mass valuaton by the the support of the World Bank has been officially Counter system, the Register is mass valuation trainings
LAW and has established an for the establishment of the implemented, but with a significantly improved as
organizational unit in its Register of Real Estate Prices lot of problems in data notaries start delivering
organization for valuation collection electronically scanned sales

contracts

= oc Q

= 2021 2022 2023 2024

The first successful mass RGA creates and publishes RGA continues to work RGA publishes mass valuations
valuation models were quarterly housing price indices on improving the model of apartments and garages.
created for all regions of for the first time and tests with GWR Al inovative work progess.
Serbia in RGA
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Real Estate Price Registry

All transactions
in !
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The was
established in 2012

transparency was established

in 2014
The was active from July
2018 and by the end 2023, they recorded

in REPR

The REPR is constantly
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Current Utilizations of Mass Valuation

Real estate value is of land administration
(UN-GGIM, 2020)

More than of properties within some municipalities
were property tax

Trend monitoring, growth indicator, stability assessment

d 1|
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REPR & Mass Valuation Users

m National Bank of Serbia Ministries

.”.?‘ Local Government ‘1’ Economists
‘ Investment Sector @D Construction Sector

00000
Commercial Banks ‘ Lawyers & Courts
@ Valuators ﬁ Real Estate Agencies
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Model Development

Four Key Components to the

Model Development Process: g%%%%
LI
Data Characteristics | |
Regression Analysis an ]
Creation of Time Variables (2)
Geospatial Data Analysis L J .
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Values free for public!

In June 2024 RGA published data
on website the estimated values of
all condominiums (majority of people
In big cities live in, buy and sell
condominiums),

all garage spaces and

apartments in family residential
buildings.

For the first time in history, every
citizen of Serbia can now check the
estimated value of their property
completely free of charge.

It is more then 1 000 000 proprieties
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Evidencijski broj Opstina Nacin kori§éenja

Matiéni broj KO
] Broj sprata
Pretrage M TraZi na karti
Katastarska opstina

Podbroj stana Broj soba

Broj parcele -
Po parceli Gradevinska povrsina
_ = Broj objekta BRI NI SRS
Po adresi - Korisna povrsina

Ulica

Moje nepokretnosti

Funkcionalnost pretraZivanja u aplika

korisnicima da brzo i efikasno lociraj

Naéin utvrdivanja kor.pov.
vamliiZta ili nranadi ralavantna inf ij ulaza 1 ! REBNE DOZVOL

& REZULTATI PRETRAGE

PROCENJENA VREDNOST

IMAOCI PRAVA 2 TERETI 0 NAPOMENE 1

Maticni broj

- Procenjena vrednost nepokretnosti je 10.077,00 EUR za period Q1 2024 na osnovu modela masovne procene vrednosti za garazna mesta
Republickog geodetskog zavoda.

Naziv Mesto . . . . . ] ] .
Modeli masovne procene vrednosti nepokretnosti izradeni su u skladu sa medunarodnim standardima procene vrednosti nepokretnosti. O

LITPBAL| BEOFPAD-(BO)KD-OBALD metodologiji izrade modela masovne procene vrednosti stanova mozete videti na slede¢em linku.

MBAHA

Posebni delovi objekta 2 =

Opstina VOZDOVAC Detalji (3)

Katastarska opstina VOZDOVAC

Vrsta prava SVOJINA




Real Estate Market Trends in Serbia

Total transaction value in Serbia

in bln euros 150,000
8.0 7.5
6.5 140,000
7.0
6.1
g >0 130,000
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|
w 3.0
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1.0
2019 2020 2021 2022 2073 100,000
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NUMBER OF TRANSACTIONS IN SERBIA

140561
138040

121627

2019 2020 2021 2022 2023
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&> i Al | Residential Real Estate Price Indices In Europe, T1 2019=100
| » - = RGA Index Rate of Change of Index

(Year Over Year)
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MHOEKC PI3 T2 2024:

~ PI'3 MHJIEKC HEHA

CTAHOBA _ ‘ y 164,56

['OJINILILH U3BELLITAJ

O CTABHIHOCTH @HHAHCHICKON CHCTEMA ‘_" 2 =@=European Union - 27 countries (from 2020)
g’ === [ulgaria

@ Denmark

e G NIANY
=== rance
e Croatia

Italy

=== Uuxembourg
e HNgarY
Netherlands

7. mapr 2024, roauHe Poland

Slovenia
OBPA3NOXKEHKE 3A YTEPBUBAKE CTOMNE KOHTPALMWKNWYHOD i
SAWTUTHOr CNOJA KANUTANA 3A PENYBNWKY CPBUJY ) e Scrbia

Waepwhu onbop Hapoaxe Ganke CpGuje je na ocHosy ynaHa 14, cras 1.
Tauka 11) 3akoHa o Hapoawoj Ganuw CpGuje (.LCnymbenn rnacHuk PCT, Gp.
7212003, 55/2004, B5/2005 - ap. sakon, 44/2010, 76/2012, 106/2012, 1472015,
4072015 - oanyka YC w 44/2018) » Ha ocHoey Tauke 436, Opnyxe o
apexsatHocTH kammrana Gawwe ((CnywGeww rnacHu PC", ©p. 103/2016,
103/2018, 88/2019, 67/2020, 98/2020, 137/2020, 59/2021, 67/2022, 137/2022,
48/2023 1 110/2023, y parcem Tekcty: Oanyxa o agekBaTHOCTY KanWTana), na
cegHMuM  oapxadoj 7. mapra 2024, roguHe, oanyumo Aa  crony
KOHTPALMKNKMYHON 33WTWTHOT CNoja KanuTana (y Jarsem Texcty: CCyB) 3a
PenyGnuky CpBujy 3aapsin y Bucirn o 0%, umalyhin y Buay fa ce yuewhe Source: RGA for Serbia and
peane KpeauTHe aKTWBHOCTH ¥ peanHom GpyTo gomahem Nponasoay Hanam i .
HeIMATHG WCnoa  CBOT  [AYropouHOr TpeHaa. 3aapKasaibem  crofe Eurostat for other countries
KOHTPALMKITMHHOT 33 TUTHOT CNoja kanuTana ia Hueoy oa 0% Hapogna Ganka
Cpluje HacTaBMa 4a Naje NOAPLUKY KPEAMTHOM TPHMLUTY.




MACHINE LEARNING & Al. MASS VALUATION ‘

Primary Secondary
data data
sources sources

Real Estate Price Registry Condo Registry
(REPR) Local Tax Administration

Real Estate Cadastre Geosrbija
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PROBLEMS

E \ ]
B B
Documents received as A non-standard Manual input for
scanned pictures approach statistical records
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EXAMPLES

YT'OBOF O KYTIOITPOJTATH AGREEMENT ON SALE AND PURC
HEIOKP 'TH OF THE REAL PROPERTY

all be hereinafter

("Kommnere")
ja, gorpagme n

nd un
the Bul

1
KATACTAP
ammTHAa B
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EXAMPLES

ADVOKRKAT

Lazaravae, (L, deeei—

te |,

e-mail: e e—————————————

YTOBOP O K¥TIONPOJAIH HENOKPETHOC

pyl'e crpuaHe

' HeCHHK)

“HOCT yr Ky
3. il ROl . /1A3APERILA,

HERIEHE

HAZWR ¥

A¥IMAHA METPOBH'RA-IITAHET 2 oj » EHLIM]CIC 2, rpahenmnc

LIMHA HM) ¥ E OUEPLIMH
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34-2024
1 (one)




EXAMPLES

rpaduaxu npukas u | Building, attached hereto as Appendix
menosa nath y | Graphic description and specification of the
JKa, UMHM CACTABHH | separate parts attached hereto as Appendix 2
represents an integral part of this Owners Rules.

ja nocebuux u |e Appendix I - Record on separate and Common
Areas of the Building
a3 u cnenudukaumja |  Appendix 2 - Graphic description and
specification of the separate parts
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Approximately 600 cases per
day

One person can handle 30-50
regular cases per day

@MAO Q



STAGES OF PROCESSING

=

1. Converting Images 2. Extracting Relevant 3. Text Processing
to Text Information from Text and Analysis
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OPTICAL CHARACTER RECOGNITION

Challenges:
= Mixed Scripts - documents have both Serbian scripts (latin
and cyrillic)
= Language Variability - documents occasionally have other
languages — English usually

* Unusual Formatting and Symbols - information displayed
with codes like “Pr+4+Po+Pk”
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OPTICAL CHARACTER RECOGNITION

Pre-trained: Fine tuned:
BCER -7.136 BCER - 2.374
BWER — 34.424 BWER - 9.475

kat.parc.br.27630/15

Truth:No+lp+3+ile

OCR :MoT+Np+3+Mce [lo+HIT+BII+5+] [E,
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LARGE LANGUAGE MODEL

Challenges:

* Huge amount of information — large context from both
documents and instructions

" Precise structured output — essential for database creation
= Conflicting information — variations for the same data point
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LARGE LANGUAGE MODEL

Training set: 200 documents
3 million tokens per epoch

1 BG Lk
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PROCESSED DATA STRUCTURE

5 database tables:
* Document — 13 columns (general information)
= Entities — 13 columns (parties involved)
= Parcel — 9 columns (land details)
= Object — 15 columns (property structure)
= Separate Unit — 11 columns (individual property units)
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TABLE EXAMPLES

Document

datum_sklapanja ; datum_overe ; naziv_organa_overe sediste_organa . vrsta_pravnog_posla . godina_ugovora _, broj_overe , ukljucen_pdv

. ukupna_cena , valuta
date date text text text

integer text boolean numeric text

2023-02-02 2023-02-23 Zivorad Dimitrijevié Pirot kupoprodaja 2023 104-2023 false 15000 RSD

2023-02-28 2023-02-28 Milijana Milosavljevié Beograd, Sopot kupovina od investitora 2023 288-2023 true 211695 EUR

2023-02-28 2023-02-28 Igor Vranje$ Novi Sad kupoprodaja 2023 235-2023 false 850000 EUR

2023-02-28 2023-02-28 Olga Krsti¢ Vrnjacka Banja kupoprodaja 2023 225-2023 false 37000 EUR

2023-03-01 2023-03-01 Ljubica Bajic Novi Sad kupovina od investitora 2023 378-2023 true 400000 EUR

2023-03-14 2023-03-14 Zoran Pustahija Mali Idos kupoprodaja 2023 66-2023 false 35000 EUR

2023-03-15 2023-03-15 Aleksandra Stevanovic Kragujevac kupoprodaja 2023 296-2023 false 100000 RSD

2023-03-14 2023-03-14 Zoran Staji¢ Beograd, Mladenovac kupoprodaja 2023 225-2023

Entities

id_dokumenta| tip . vrsta ime . Pprezime jmbg . maticni_broj_preduzeca
integer text 7 text 7 text 7 text text 7 text

false

A

fizicko prodavac Jelena Anti¢ 2303982737516

fizicko prodavac Dejan Antié 1708977732510
pravno kupac PRAVOSLAVNA EPARHIJA NISKA 17260944

fizicko prodavac Milos Arsi¢ 0702988742044

fizicko kupac Dejan Kostié 0301978742017
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TABLE EXAMPLES

Parcel

broj_katastarske_parcele , podbroj_katastarske_parcele , katastarska_opstina P vrsta podvrsta

>

text text text text text
27630 15

. Ppovrsina _, opstina nacin_koriscenja
numeric text text

-~

Stari grad poljoprivredno zemljiste 1560 Subotica vinograd

1703 Bratmilovce gradevinsko zemljiste 733 Leskovac njiva
879

Macvanska Mitrovica 654 Sremska Mitrovica

4633 Smederevska Palanka | 735 Smederevska Palanka

4095 Paracin-grad gradevinsko zemljiste 440 Paracin

Pozarevac

broj_objekta ., grejanje . opis_spratnosti vrsta podvrsta

tip_svojine , povrsina_pod_objektom
text text text ’ text 4 text

text numeric

2 stambeni stambena zgrada sa viSe stanova vlasnistvo

centralno ZPo+Su+P+9 stambeni stambena zgrada sa viSe stanova vlasnistvo

Po+2+Pk stambeni stambena zgrada sa viSe stanova vlasnistvo

stambeni stambena zgrada sa viSe stanova vlasnistvo

Po+Pr+Pk stambeni kuca vlasnistvo

Su+P stambeni vikendica vlasnistvo
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TABLE EXAMPLES

Separate unit

broj_posebnog_dela _, evidencijski_broj ., sprat vrsta

text text text text

24 3/ stan

18 Cetvrti sprat stan

Podrum prva etaza garazni prostor
Prizemlje poslovni prostor
Prvi sprat poslovni prostor
Podrum druga etaza garazni prostor

Potkrovlje stan

Suteren poslovni prostor
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podvrsta . povrsina_korisna

text numeric
u stambenoj zgradi za Kolektivno stanovanje

u stambenoj zgradi za kolektivno stanovanje

garazno mesto

apartman

garazno mesto

u stambenoj zgradi za kolektivno stanovanje

LY

70

sobnost
text
nepoznata

dvoiposoban stan
nepoznata
nepoznata
jednoiposoban stan
nepoznata
nepoznata

nepoznata



RESULTS

Documents with zero errors:
« Across all tables — 27%
- Document table — 82%
- Entities table — 57%
- Parcel table — 76%
- Object table — 60%
- Separate Unit table — 63%
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RESULTS

Statistics for Sheet: Document

Preliminary Contract Date -
Price Defined in Preliminary Contract
Credit 1

Currency A

Total Price A

VAT Included -

Verification Number 1
Contract Year -

Type of Legal Transaction -
Authority Location -
Authority of Verification -
Date of Verification A

Date of Agreement A

INTERNATIONAL RESEARCH SYMPOSIUM An

40 60
Percentage of Differences (%)

am, The Netherlan

Statistics for Sheet: Entities

Spouse Statement

ID Issued By A

ID Card Number 1
Foreigner Indicator -
Place of Residence -
Country of Residence A
Travel Document 1
Company Registration Number -
Personal ID Number -
Last Name -

First Name -

Category A

Type -

40 60
Percentage of Differences (%)



RESULTS

Statistics for Sheet:

Class 1

Usage Type A
Statistics for Sheet

Municipality 1 o .
Building Under Construction 8.50%

: : ] =
Surface Area Fire Protection System 2.00%

Sewage System 4 0.00%
Subtype Physical/Technical Security 3.50%

Elevator 4.00%

Category A
e House Number 9.00%

L Street 9.00%
Cadastral Municipality 1

Usable Area - 5.50%
Cadastral Parcel Subnumber - Area under Building 10.00%
Ownership Type

Cadastral Parcel Number A Subtype

Category -

40 60

- . | 0,
Percentage of Differences (%) Description of Floors L1200

Heating

Building Number -

40 60
Percentage of Differences (%)
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RESULTS

Payment Method
Currency

Amount
Basement/Storage
Number of Rooms

Usable Area

Subtype

Category

Floor

Record Number

Specific Part Number

Statistics for Sheet: Separate Unit

40 60
Percentage of Differences (%)
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FUTURE STEPS

** Improve all MV models and Al models
** Implement Al into system
Property tax policies and regulations — need for a

change

Implementation of new mass valuation information
system

* Establishment of South East Europe IAAO (SEE)

FUTURE STEPS

)
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THANK YOU FOR YOUR
ATTENTION

3 : ;‘é\
o \ e
'- -
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