Wz

o | B Human-Machine Synergy in
Real Estate Similarity Concept

Matgorzata Renigier-Bilozor & Artur JanowskKi

Faculty of Geoengeering
University of Warmia and Mazury in POLAND

Amsterdam, The Netherlands - December 4 - 5, 2024



Faculty of Geoengeering
INSBIRATION j’ University of Warmia and Mazury in POLAND

dr hab. inz. Matgorzata Renigier-Bitozor, University Professor
&
dr hab. inz. Artur Janowski, University Professor

malgorzata.renigier@ uwm.edu.pl
arturjanowski@uwm.edu.pl

@ iaa0 Rich Almy Research Grant
The original methodology for homogeneous area
determination (HAD) for the purpose of property
taxation procedures’ fairness and equity increase

GRANT 2023-2024

....

——— P—

) THE INTERNATIONAL PROPERTY TAX INSTITUTE (IPTI) AND THE ( 6 ) LLEI
IHTIiIII\IMI[INM. ISS[II:II’IIIN OF ASSESSING OFFICERS (IAAD) PRESENT A [VIRTUAL) v l PTI , .
_; JUNE m NATIONAL SCIENCE CENTER | | TE——
' The Hague, Netherlands #
I UHLUH'”[]” SHIT]P[]SIUFﬂ EEEE? Methodology of consensus-oriented roadmaps e.cemu:er Z%h“indeyt_.i'é’é‘z_é
! — development for property tax transition. T T
| Challenges & Opportunities GRANT 2024-2027 PROPERTY TAX %

Policy and Practice



Utilization of Al in the Most Challenging Aspects of Real Estate Market Analyses

According to classical decision theory, an economic entity (homo economicus) has access to complete and
perfect information, which they process optimally to achieve maximum benefits.

Stiglitz pointed out that in markets with imperfect information, specific decision-makers' behaviors contain the "missing"
information, making it impossible to obtain full and perfect information (in the classical sense).
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The application of hybrid solutions based on cutting-edge technologies, including artificial
intelligence, aims to demonstrate that behavioral factors are not just a part of the real estate market
but constitute and define it, and that it is possible to understand their implications.




The greatest PARADOX lies in the fact that we use extremely simple tools and models to interpret some of the
most complex phenomena and the most important assets in every person's life;: PROPERTY
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At the core of human perception lies an intuitive comprehension of 'similarity’ MOST Troublesome ASPECTS

What does it mean to be "similar"?

Two objects are more similar the less they differ from each other and significantly differ from the rest.

SIMILAR= HOMOGENIUS= INDISCERNIBLE ?

,Slmilar" means that two or more things have certain common features, enabling
a comparison between them.

"Homogeneous" indicates objects that are practically identical, with little difference, often
iImplying that they have the same specificity, characteristics, making it difficult (or even
impossible) to distinguish significant differences between them.

It is imperative to emphasize that the concept of market homogeneity is
intricately linked to property similarity, and essentially, they should not be
subjected to separate analyses. In general, this interdependence can be

expressed through a mathematical function, denoted as:
F(H,S) =k -H(a) - S(B)

One thing we know for sure is the vague and fuzzy nature of the | %h)
assessment of ‘similarity’.
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Current artificial intelligence - ANI (Art|f|C|aI Narrow Intelligence)
Development of superintelligence - AGI (Art|f|C|aI General Intelllgence)
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TECHNOLOGY IN THE SERVICE OF | e
THE REAL ESTATE MARKET '
P

Cognitive systems and algorithms aim to faithfully mimic certain functions of the human mind, sometimes even
surpassing it by eliminating some human imperfections, such as making errors, limited access to information, or subjectivity.



HOW CAN Al HELP IN SIMILARITY AND HOMOGENEITY ANALYSES?

Machine Learning Technologies

Large Language Models

&

" synthesize information from text/language
Cognitive systems recognize context

adapt responses
uncovers hidden patterns,
uncovers market sentiment and consumer preferences
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Timeline of major natural language processing milestone

Cognitive systems within Large-Language-Model (LLM) frameworks operate through language
processing, logical reasoning, and memory functions.
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Real Estate Fingerprint - utilizing LLM technology, represents
a comprehensive approach involving the synergistic combination
of standardized tokens to capture and analyze unique
characteristics and features within the real estate domain.
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HELIOS: AN EFFECTIVE ALTERNATIVE TO CVETERIS PARIBUS?

Homogeneity Estate Linguistic Intelligence
Omniscient Support (HELIOS)

This exploration aims to contribute to the definition of market
homogeneity and the establishment of a set of similar
properties fingerprint utilizing Large Language Models (LLM).




DATA
TRANSACTION DATABASE

4372 residential properties from 2018-2022y
28 features

Transaction ID, Type of Record, Document ID, Transaction Date, Price per square meter, Premises area in square
meter, Market type, Seller, Buyer, Type of property, Gross property type, Type of object, Precinct, Registered area,
Premises area in square meter, Share, Share in joint area, Type of rights, Address, Function, Storey, Building
Construction, Year of Construction, Associated premises area, Elevator, other, Longitude, Latitude.

FRACTIONS MISSING INFORMATION
NO DATA
TEXT REPETITIONS

ABBREVIATIONS NUMBERS

Date T of Gross Price par | Price par L
O.N. | Transaction ID | Type Document D::::If:::n Preliminary Ea::ahd Transaction st Tr::::“lun VA}'“R],EM Valua m2 :‘II'E m2 :‘II'E :,l;:u:r‘:n: arauua“Trllﬁz m F::!T::

r Agresment Value Price Land Building

1 65296 T Akt not. 16/18 FAL z dnia 2018-01-02 wydany preaz: NOT.FAL | 20180102 188 000,00 - 12 772,74 T 15.58
f 2 65296 T Akt not. 16/18 FAL z dnia 2018-01-02 wydany przez: NOT.FAL I. 20180102 1889 000,00 - 12 772,78 T 15.58
f 3 65206 T Akt not. 16/18 FAL z dnia 2018-01-02 wydany przaz: NOT.FAL | 20180102 188 000,00 - 12 772,78 T 15.58
f 4 65413 T Akt not. 17/18 JUR z dnia 2018-01-02 wydany przez: NOT JUREWICZ-SZULC ELZBIETA 20180102 315 000,00 - 6 176,47 T3 51.00
f 5 65413 T Akt not. 17/18 JUR z dnia 2018-01-02 wydany przez: NOT JUREWICZ-5ZULC ELZBIETA 20180102 315 000,00 - 6 176,47 T3 51.00
f [ 65413 T Akt not. 17/18 JUR z dnia 2018-01-02 wydany przez; NOT. JUREWICZ-5ZULC ELZBIETA 20180102 315 000,00 - 6 176,47 T3 51.00
f T 65413 T Akt not. 17/18 JUR z dnia 2018-01-02 wydany przez: NOT JUREWICZ-5ZULC ELZBIETA 20180102 315 000,00 - 6 176,47 T3 51.00
f 8 65414 T Akt not. 24/17 JUR z dnia 2018-01-03 wydany przez: NOT. JUREWICZ-5ZULC ELZBIETA 20180103 271 922,80 - 0,04 5 652,08 48 47.79 48.11
f g 65414 T Akl not. 24117 JUR z dnia 2018-01-03 wydany przez: NOT JUREWICZ-SZULC ELZBIETA 2018-01-03 271 822,80 - 0,04 5 652,08 48 47.789 48.11
f 10 65414 T Akt not. 24/17 JUR z dnia 2018-01-03 wydany przez: NOT. JUREWICZ-5ZULC ELZBIETA 20180103 271 922,80 - 0,04 5 652,08 48 47.79 48.11
f 11 65414 T Akl not. 24117 JUR z dnia 2018-01-03 wydany przez: NOT JUREWICZ-SZULC ELZBIETA 2018-01-03 271 822,80 - 0,04 5 652,08 48 47.789 48.11
f 12 65931 T |2/118 MAC3 z dnia 2018-01-12 wydany przez: NOT.MACIAG E., GOWKIELEWICZ-KOTLARZ | 2018-01-12 365 000,00 - 4 B50,50 177 75.25
f 13 65931 T |2/118 MAC3 z dnia 2018-01-12 wydany przez: NOT.MACIAG E., GOWKIELEWICZ-KOTLARZ | 2018-01-12 365 000,00 - 4 850,50 177 T5.25
f 14 65931 T |2/118 MAC3 z dnia 2018-01-12 wydany przez: NOT.MACIAG E., GOWKIELEWICZ-KOTLARZ | 2018-01-12 365 000,00 - 4 B50,50 177 75.25
f 15 65931 T |2/18 MAC3 z dnia 2018-01-12 wydany przez: NOT.MACIAG E., GOWKIELEWICZ-KOTLARZ | 2018-01-12 365 000,00 - 4 850,50 177 75.25
f 16 65931 T |2/118 MAC3 z dnia 2018-01-12 wydany przez: NOT.MACIAG E., GOWKIELEWICZ-KOTLARZ | 2018-01-12 365 000,00 - 4 B50,50 177 75.25
f 17 65931 T |2/18 MAC3 z dnia 2018-01-12 wydany przez: NOT.MACIAG E., GOWKIELEWICZ-KOTLARZ | 20180112 365 000,00 - 4 850,50 177 75.25




THE DATASET MODEL WAS TAILORED MADE TO LLM DATA

TECHNOLOGY REQUIREMENTS BASED ON ETL SOLUTION
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In order to obtaine results we employ a solution based on a broader

understanding of phrases rather than individual words.
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BERT Model
Utilization

Transformation
to BERT Space

Vector
Clustering:

Agile Method
for
Optimization

BERT transforms input text into numerical
vectors representing the text's context,
processing each word within its immediate
context for semantic placement within the
BERT domain.

The property description database is
transformed into a matrix of vectors (4372 x
769), where rows correspond to transactions
and columns to BERT model features.

Using the Self-Organizing Map (SOM) method
for clustering vectors in this matrix, with

cosine similarity for comparing vectors in the
BERT domain.

Agile method helped identify optimal
parameters for the SOM grid size, iteration
number, learning rate, and sigma size,
achieving optimal results.
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The efficiency of the HELIOS verify based on numerical and substantial approach RESULTS

Node X Node Y Mean Distance Quantity Vectors
Node Node E (1] :22; ]9452
Number of Transactions X v Real Estate Fingerprint Characteristic 0 2 3691 139
0 3 10008 155
0 4 12754 179
transaction date: fourteen of November, two thousand twenty years, 2 z 165;7163 Z;’
price per square meter: six thousand, two hundred and seventy-one 1 1 9219 195
associated premises area: no data, - . " -
buildi truction: other than brick
388 (the largest group) 2 0 uliding _mns clion: o e_r an brick, 1 ; 1(3);«2 fgf
type of rights: co-ownership, > 0 12400 388
seller: lagal entity, z ; 11018192 15:
market type: primary, 2 3 14801 61
precinct: Osowa | . . Raal ssate ; : e =
rﬂﬂrrnrlntbﬂ'lﬂll:hll'lﬁ Finji rgrist 3 0 5907 85
price per square meter: five thousand, eight hundred and eighty Y- = 3 1 12342 118
associated premises area: no data If s Jr,.v"",.-:--"..,'_ > : — =
: ! = [} [} 3 3 14780 162
precinct: Jasien, ll - J' 3 4 13627 128
3 5 12202 129
350 (the second largest 4 0 share in joint area: unknow, Q&h 4 0 15658 350
3 . i 1 3937 37
group) type of rights: ownership, Helios Homogenaity ) ’ - e —
type of object: ud, aﬁn iﬁ. I:Iutpulm 4 3 1225 52
- - . 4 4 13186 98
seller: individual, " . By ”
market type: secondary, 5 0 8542 13
5 1 11567 216
price per square meter: five thousand, three hundred and twenty- i z 3;17 iz
——
transaction date: ten of April, two thousand nineteen year. Average 10887
Sum 4372
99 (the average group) | 1 NE table presents a homogeneous group of properties, Parameters The lower The highest  Optimal
each with a unique "fingerprint" identified using the TF- value value value
IDF (Term Frequency-Inverse Document Frequency) Iterations 1000 10000 4000
method. This technique highlights the most important Sigma 31 01 15
features by comparing term frequency within a document Learming rate a1 o "
to its frequency across all documents, enabling focused ,
. g L. . Average of mean distance 31841 8653 10887
analysis and prioritization.
Grid resolution 2x2 10x10 6x6
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,It 1S the duty of a good Shepherd to shear his flock, not to
slaughter it” Tiberius Caesar (42 BC — 37 AD)

The project aims to increase social inclusion in transforming the property tax
system, transitioning from area-based to value-based taxation.

The key challenge is resistance to change due to fears of worsening personal
well-being, hindering the implementation of necessary reforms

»1he art of taxation consists in so plucking the goose as to obtain the most feathers with the least
hissing.” Jean Baptiste Colbert (1619 -1683)



ANALYSIS OF SURVEY RESPONSES Stressor Reduction

- : Stressor Compensation
Taxpayers Resilience Analysis Stress Resilience

zawodow | zawodow | zawodow | zawodow | zawodow | sytuacje |nia wobec| w Twoim | bliskim bliskim | niami sie z z z z z z z
3w ciggu | 3 wciggu | q w ciagu | 3 w ciggu | g w ciggu | zyciowa: | najblitszy | Zyciuw | osobom | osobom | zgadzasz | poniiszyc | poniiszyc | poniiszyc | ponizszyc | poniiszyc | poniiszyc | poniiszyc
ostatnich | ostatnich | ostatnich | ostatnich | ostatnich ch 3 lat: ciggu (np. (np. (moina | hirédet | hirédet | hirédet | hirédet | hirédet | hirédet | h irddet
12 12 12 12 12 ostatnich | dzieci, dzieci, |zaznaczy¢ | aktualnyc | aktualnyc | aktualnyc | aktualnyc | aktualnyc | aktualnyc | aktualnyc
ife osoby doroste w Twoim gospodarstwie domowym Raczej dobi Moja sytuz Przeprowai Dziataniach Pabliskich 1 Nie mam ziczasami  czesto czgsto nigdy czgsto czgsto czesto
Raczej dobi Moja sytuz Zmiana mitZorganizow Lokalnej ini Nie mam z« nigdy nigdy nigdy czasami  czesto, Wy nigdy nigdy
Ty, Pozostate osoby doroste w Twoim gospod Raczej dobi Moja sytuz Przeprowa: Spotkaniac Pobliskich 1 Nie mam z sporadyczr czasami  czesto nigdy sporadyczr czasami  nigdy
Ty, Pozostate osoby doroste w Twoim gospod Dobra Moja sytuz Przeprowar Raczej nie Pobliskich 1 Nie mam z sporadyczr nigdy sporadyczr sporadyczr czasami, W czasami  sporadyczr
Ty Ty Raczej dobi Moja sytuz Przeprowa« Spotkaniac Pobliskich 1Urzednicy ysporadyczr sporadyczr nigdy czesto czasami  czesto czasami
Srednia  Moja sytuz Nie byto zn Zorganizow Pobliskich 1 Wéjt/burm czesto czasami, W czgsto czgsto czgsto czgsto czgsto
Pozostate ¢ Dobra Moja sytua Przeprowar Spotkaniac Pobliskich 1 Wéjt/burm sporadyczr czesto, Wy nigdy nigdy sporadyczr czasami  sporadyczr
Dobra Moja sytuz Inna niz wy Dziataniach Zagospoda Wéjt/burm sporadyczr czasami  czasami  czasami  czesto czesto czasami
»soby doroste w Twoim gospodarstwie domowym Raczej dobi Moja sytuz Przeprowas Spotkaniac Pobliskich 1 Nie mam ziczasami  sporadyczr czasami  sporadyczr czgsto czgsto czgsto
roste w Twoim gospodarstwie domowym Raczej dobi Moja sytuz Przeprowa Spotkaniac Pobliskich 1 Wéjt/burm czasami  sporadyczr sporadyczr sporadyczr czgsto czasami  sporadyczr
Ty Pozostate osoby doroste w Twoim Srednia  Moja sytua Przeprowa( Spotkaniac Pobliskich { Wéjt/burm czesto czesto czasami  sporadyczr czesto, Wy czesto sporadyczr 49 3 reS p O n d e ntS
Ty Pozostate osoby doroste w Twoim Raczej dobi Moja sytuz Przeprowai Spotkaniac Pobliskich 1 Wéjt/burm sporadyczr czasami, W czesto czasami  czasami  czesto sporadyczr
te osoby doroste w Twoim gospodarstwie domowym Dobra Moja sytua Znaczaco zi Zebraniach Pobliskich 1 Wéjt/burm czasami  czasami  czasami  sporadyczr sporadyczr czasami  sporadyczr . .
rroste w Twoim gospodarstwie domowym Raczej dobi Moja sytua Przeprowar Spotkaniac Pabliskich 1 Wéjt/burm nigdy nigdy sporadyczr sporadyczr czesto, Wy czesto, Wy czasami 44 7 featu re S I n O n e h Ot e n COd I n g fo r m (O y 1)
Pozostate osoby doroste w Twoim gospodarst Ty Dobra Moja sytuz Przeprowai Spotkaniac Pobliskich 1Urzednicy 1czasami  czesto czgsto sporadyczr sporadyczr czgsto sporadyczr

ife osoby doroste w Twoim gospodarstwie domowym Raczej dobi Moja sytuz Przeprowa« Zorganizow Pabliskich 1 Wéjt/burm sporadyczr czasami  sporadyczr nigdy czgsto czesto czasami 2 2 03 7 l | I f | .
sporadyczr nigdy Ce S Or an a yS I S

Srednia  Moja sytuz Zmiana mit Nigdy Zagospoda Wajt/burmr czesto czesto, Wy sporadyczr nigdy nigdy
Raczej zfa Moja sytuz Inna niz wy Spotkaniac Pobliskich 1 Wéjt/burm czasami  czasami  czasami  sporadyczr czasami  czasami  sporadyczr

ite osoby doroste w Twoim gospodarstwie domowym Dobra Moja sytua Znaczaco zi Dziataniach Pobliskich 1 Wéjt/burm czesto sporadyczr sporadyczr nigdy czesto czesto nigdy 3 . 57 X 1 0134 N u m be r Of reS pon Se CO m b | N atlo N S

roste w Twoim gospodarstwie domowym Dobra Moja sytuz Przeprowa: Zorganizow Lokalnej int Wéjt/burm sporadyczr sporadyczr czasami  sporadyczr czasami  nigdy sporadyczr
Ty Dobra Moja sytuz Zmiana mit Dziataniach Pobliskich 1 Wéjt/burm sporadyczr czgsto, Wy sporadyczr nigdy nigdy nigdy nigdy

Ty Dobra Moja sytuz Przeprowa Zorganizow Pabliskich 1 Wéjt/burm sporadyczr nigdy nigdy nigdy czesto, Wy czasami  czasami
roste w Twoim gospodarstwie domowym Dobra Moja sytuz Przeprowai Zorganizow Pobliskich 1 Wajt/burm czesto sporadyczr czesto, Wy. czesto, Wy czesto czesto sporadyczr
Ty, Pozostate osoby dc Ty, Pozostate osoby doroste w Twe Dobra Moja sytuz Nie byto zn Zorganizow Zagospoda Urzednicy ysporadyczr czasami  czesto czesto czesto sporadyczr czesto
»soby doroste w Twoim gospodarstwie domowym Dobra Moja sytuz Przeprowa« Zorganizow Pobliskich 1 Wéjt/burm czesto czesto, Wy czesto, Wy czesto czesto

Polish Language??? °.:

Tokens: 1933 RegExp Filter:

Types: 864 44T Document 44T nieruchomosci ma duzy wptyw na ztagodzenie niepokoju Kalkulator podatkowy na stronie www

Matching documents: 479/479 gminy

. Matches: n/ 442 Document 442 level_5: umozliwiajgcy wyliczenie kwoty do zaptaty ma duzy wptyw na ztagodzenie niepokoju Konsultacje
rok stronie atches: n/a spofeczne w sprawie podatku od nieruchomosci (spotkania stacjonarne i online) ma duzy wplyw

WySOkOéCl informacj a R Document 443 na ztagodzenie niepokoju Stopniowe wprowadzanie zmiany wysokoéci podatku od nieruchomosci

ST R ma éredni wplyw na ztagodzenie niepokoju Uprzedzenie o planach zmian sposobu naliczania
Filte 444 Document 444 podatku od nieruchomogci na co najmniej rok przed ich wprowadzeniem ma duzy wptyw na zta-
O a t u = godzenie niepokoju Informowanie o kazdym etapie reformy podatku od nieruchomosci ma duzy
rodzin level_4 445 Document 445

p= wplyw na ztagodzenie niepokoju Mozliwosé negocjacji stawek i ulg w podatku od nieruchomosci
S WV (np. co 2 lata) ma duzy wptyw na ztagodzenie niepokoju Dyzury urzednikéw informujacych o po-
. wydatkach level_6 446 Document 446 datku od nieruchomosci ma $redni wplyw na zfagodzenie niepokoju Warunki zaplaty podatku
Z a O Z e n l e d - A bedg ustalane indywidualnie w czasie spotkania z odpowiednim urzednikiem ma maty lub zaden
U Z ypoda tkowe (9 id;wynik wptyw na ztagodzenie niepokoju Podatek od nieruchomosci ktory bedzie roziozony na ptatnosci
miesigczne lub odroczony ma sredni wptyw na ztagodzenie niepokoju Mozliwosé skorzystania z

447 Document 447

L] L Display features ee] Document 448 ulg podatkowych zaleznych od spetniania kryterium
5 Filte 449 Document 449 level 6: np. duchodowego‘ma duzy wptyw na z%agud;enile niepgkoju Ullgi podatkowe dla duzych rodzin
2 I . (3+) ma maly lub zaden wplyw na ztagodzenie niepokoju Progi podatkowe
é & level | 450 Document 450 id;Wynik: zalezne od wysokosci dochodu ma duzy wplyw na ztagodzenie niepokoju Zwolnienie z podatku
m = @ level_1 jednej nieruchomosci mieszkaniowej o maksymalnej wartosci ustalonej w przepisach ma duzy
mozliwosc¢ E? ’ d . zaplaty level_2 451 Document 451 wptyw na ztagodzenie niepokoju Wprowadzenie podatku wytgcznie od gruntu ma Sredni wphyw
=1 : na ztagodzenie niepokoju
sredanl level_3 452 Document 452

Tokens & |q sinformacja o wptywach i wydatkach gminy na stronie www ma maty lub zaden wptyw na
SE B TEES 453 Document 453 Tags: zlagodzenie niepokoju informacja na co ida pieniadze z podatku od nieruchomosci ma maty lub
. zaden wptyw na ztagodzenie niepokoju wspotdecydowanie o wydatkach gminy (np.

454 Document 454 - : — T —
glosowanie w internecie) ma duzy wptyw na ztagodzenie niepokoju wizualizacja projektow
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SURVEYS ANALYSES Architecture model (24 layers)
110M — 340M parameters
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Model MS MARCO MiniLM -

strictly dedicated for semantic
similarity tasks (cross-encoder) —
multilanguage,
efficient
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Speed

lightweight and
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(12 layers)
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The efficiency of the HELIOS (for surveys) verify

based on lteration 1000
numerical and substantial approach Sigma 5

Topological Error 0.22

No of Node Node

Quantization Error 1.82

. Transparency: Access to clear information about taxes and their allocation. N-Gram Token Frequen cy
. Engagement: Participation in consultations and decision-making. Extraction 25
. Flexibility: Options for installments, deferrals, and tax reliefs.
. Social Sensitivity: Support for local initiatives funded by taxes. . .
. Negotiability: Preference for negotiating rates and reliefs. G”d reSOI ution 15)(15
. Prefer active participation in municipal decisions, e.g., online voting.
. Expect flexibility in payments, such as installments, deferrals, and personalized consultations.
. Appreciate income-based reliefs, family (3+ children) benefits, and income-dependent tax thresholds.
. Have moderate trust in digital tools, such as tax calculators.
. Low impact of municipal spending information on reducing their concerns.
1. Perception of information: Moderate impact of detailed information about municipal spending and tax
calculation on reducing concerns.
2. Preferences for reliefs and negotiations: Interest in tax reliefs and negotiation options, though less
150 12 4 emphasized compared to other groups.
3. Payment flexibility: Clear payment terms and the ability to adapt them are important.
4. Skepticism towards digital tools: Relatively low significance of online tools, such as municipal websites,
in alleviating concerns.

VSZE]?S” S y Fingerprint of a Homogeneous Respondents' Profile

147 11 3

GO WONRFR, OO~ WOWNPRE

1. High need for consultations: Taxpayers strongly value personalized consultations with officials to
address tax-related concerns.

2. Moderate interest in municipal decision-making: Limited preference for active participation in decision-
making processes.

3. High flexibility in payment options: Clear terms with options for installments or deferrals are essential for
comfort

4. Low trustin digital tools: Digital tools like tax calculators are considered less significant.

5. Moderate interest in tax reliefs: Tax reliefs are moderately valued, with a focus on practical solutions.

6. Balanced view on project visualizations: Moderate appreciation for visualizations of tax-funded projects
to enhance transparency. ;
1. Information and transparency: Moderate impact of detailed information about municipal spending and &
tax calculation changes on reducing concerns.
2. Tax reliefs and negotiation options: High importance of tax reliefs and the ability to negotiate rates,
particularly every two years, as a key factor in alleviating concerns. n
3. Flexible payment conditions: Preference for clear payment terms with options for installments or
deferrals.
4. Significance of tax-funded investments: Emphasis on the importance of visualizing projects funded by |
taxes to build trust. - . |




What reduces taxpayers' stress and anxiety during a property tax system
transformation?

Property tax to be ; ; :
perty Tax exemption for one residential
spread over monthly

property with the maximum value
payment;sé)(;deferred established by law
> 22%

Strategic roadmap indicators

Conditions of stress reduction mmmm

High need for consultations with officials v
Active participation in municipal decision- Y
making

Flexibility in payment options

TOP 5 CATHEGORIES -

LARGE INFLUENCE ON MINIMIZING

Implementation of a tax ANXIETY

on land only
19%

Possibility of negotiation of
property tax rates and concessions
(e.g., every 2 years)

19% W o of
(installments, deferrals)
Reductions in municipal
utility fees for property tax Trust in digital tools (e.g., calculators, y
payers in tg(;/numqpallty visunli:atiuns]
]
11.3 prefers more 11.3 focuses on
participation; 12.3  participation; 12.4 11.1 values
G values tax reliefs emphasizes pro- consultations more; qu S on p rH"vi rﬂnman‘tnl prﬂlact‘ W
group more and trusts environmental 11.3 emphasizes
digital tools slightly projects and participation.
more. visualizations.
12.3 values tax 12.3 prioritizes p,n tax { co -
reliefs and digital participation and ~ 11.1 trusts digital tools H ig h Im rtnnm nf mllaf‘ I“ me ,.,F
tools more; 11.3 Same group payment flexibility; less; 12.3 values reliefs h“ad f-ﬂl‘l‘l “}i h.ﬂ“ Eﬂti}
prefers active 12.4 highlights pro- more. -
participation. environmental focus.
124 : 12.4 focuses on
A IS visualizations and
pro-environmental " environmental e Significance of visualizations of tax- y y
visualizations; 11.3 aspfg:ifi;zg-?: SR e focuses on fu ndad pmj“t‘
prefers active an?ci F(Tam ETG) visualizations.
participation. P p L
payment flexibility.
11.1 values —
consultations 11.1 trusts digital {1 pr‘IOI‘ItI-ZES Emph“i‘ on “Egnﬂﬂlnn ﬂpﬂ'nﬂu“ iﬂn"
- i consultations; 12.4 o
more; 11.3 tools less; 12.3 ——— Same group

emphasizes values reliefs more.
participation.

(e.g., bi-annual reviews)

visualizations.



The EU Artificial Intelligence Act, 2024

The European Union became the first global organization to regulate the use of Al through the
Implementation of the Al Act. It was signed on March 13, 2024, published on July 12, 2024, and came
iInto force on August 2, 2024. The regulations will be implemented in stages, with full application by
August 2026. All 27 member states unanimously approved the Al Act.

Al Risk Classification:

* Low Risk: Light transparency obligations (move recommendation, e-commerce)

* High Risk: Strict requirements (risk management, medical treatments, documentation).

* Unacceptable Risk: Banned Al (e.g., manipulative behavior techniques, crime prediction).

Exceptions apply to systems used exclusively for:
« Military and defence purposes
» Research purposes
« Special provisions for Al use by law enforcement in extraordinary situations

These regulatory initiatives are poised to significantly impact various sectors, including real estate valuation, by
providing clarity regarding legal responsibilities and fostering a safer and more accountable environment for Al
deployment in the EU.

IN FORCE:
AUGUST 2, 2024
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