Are Croatian Official Registers complying with the LADM Fiscal/
Valuation Extension?

Hrvoje TOMI C, Sinisa MASTELIC IVI C, Miodrag ROIC and Goran JURAKIC,
Croatia

Key words: LADM, Land Valuation/Taxation, Land Registers,i@aliance Analysis

SUMMARY

The primary purpose of a Land Administration Sysi@gmiS) is to support the processes of
recording and disseminating information about thaership, value and use of land and its
associated resources. An important task of LA&nsl lvaluation for taxation purposes, which
supports land management processes. Land valutdrotaxation implies mass valuation
methods, which use statistical analysis of valumair@icators to assess the best use of many
real properties at the same time. However, to nfakeand correct assessments, sufficient
accurate and up-to-date data for each land pawgether with accompanying buildings and
other constructions on it must be available. Somée required data exists, but they are
stored across different land registers and othgisters, and are administered by various
public authorities.

To avoid further data redundancy, mass valuatidormmation system can be based on
existing data stored in distributed registers amatesd by agreements between various public
authorities. Therefore, the crucial part of the L&Sthe data model, which needs to be
carefully developed to efficiently fulfil the primapurpose of the system; its development
should be based on best practices from countrigh similar LAS using well-known
standards.

This paper analyses the data models in the officiakatian registers and the possibilities of
using them in land valuation and taxation extensiorihe Croatian Land Administration
Domain Model (LADM) profile. The analysis identifie possible data, registers and
responsible authorities whose data are appropigabe used as an attribute for determining
valuation indicators. The basic unit of such aeysts real property, which can be generally
seen as land and accompanying buildings or othestagctions, or jointly owned individual
parts of the property according to the propertydsuibion plan. Regardless of the valuation
method used, each property type valuation indicedor be divided into external factors (e.qg.
location, zoning regulations) and internal fact@s. land parcel area, number of floors) for
each property and can be seen in general as @ity characteristics (e.g. land parcel area,
number of floors).

Some of the required data are found to be redun@amt personal data) and some are found
to be missing (e.g. building characteristics). Fatiple sources of data, the paper considers
the most appropriate one, based on the assessidathacompleteness and whether the data
are up-to-date.
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Schema matching is used to relate valuation ategto appropriate LADM classes. Schema
matching is a set of techniques used for compaitiregschema of different data models,
searching for similar or equivalent elements. Trenoal schema matching approach proved
to be appropriate for the relatively small extehttlee covered Croatian LADM data. The
created UML class diagrams are used to show tred vcompliance of available data with
LADM valuation and taxation extension.

This work demonstrates that a detailed review odatzon attributes is crucial in the
development process for a mass valuation systemusecthe whole system greatly depends
on the availability and quality of the chosen Atites. An appropriate mass valuation system
based on these premises can improve the usakbilayisting LAS, which could be used not
only to provide fair and efficient land taxationjtbalso as a tool to make urban and rural
spatial planning more sustainable.
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Are Croatian Official Registers complying with the LADM Fiscal/
Valuation Extension?

Hrvoje TOMI C, Sinisa MASTELIC IVI C, Miodrag ROIC, Goran JURAKI C, Croatia

1. INTRODUCTION

The primary purpose of a Land Administration Sysi@gmS) is to support the processes of
recording and disseminating information about thership, value and use of land and its
associated resources (UN ECE, 1996). An importarttgf LAS is land valuation for taxation
purposes, which supports land management procelsard. valuation for taxation implies
mass valuation methods, which use statistical amalyf valuation indicators to assess the
best use of many real properties at the same firaemake fair and correct assessments,
sufficient accurate and up-to-date data for eanl fgarcel together with any accompanying
constructions and other structures on it must ladae.

Land valuation for taxation purposes has alwaysnb&e important part of the cadastral
system. In the Croatian cadastre, land valuatios dane in the time of the Franciscan
cadastre (R@i 2012), in which taxation was the main purposend_&aluation was done
through land-use and soil quality classificatiorr the purposes of agricultural income
determination. Although the fundamental goal f& #stablishment of most cadastral systems
is land or real property taxation, in Croatia thetedmination of land tax based on the
cadastral income was abandoned in 1997 owing tol#imed high collection costs.

The Croatian Science Foundation (CSF)-funded préj@evelopment of Multipurpose Land
Administration Systems” (Réj Vrani, Kliment, Stadi¢ & Tomi¢, 2017) addresses all the
above mentioned issues by transformation from a kA& multipurpose LAS (MLAS). The
proposed MLAS increases the efficiency and usgbditthe LAS through development of
improved data process models for detected new L&&su The usability segment of the
project’s approach focuses on the integration ef filghts, restrictions and responsibilities
(RRRs) aspect of the LAS with its land valuationd aland-use components. These
components are needed to support fair and efficrerds land valuation/taxation and integral
urban/rural spatial planning. This can be achiewedntroducing the additional attributes or
additional feature classes to the existing dataetsodlhe project’'s proposed models are
based and built upon the well-known internationahdard, the Land Administration Domain
Model (LADM).

In the domain of national land administration sgsie there are different drivers and
requirements, often complex and changeable, thiaemalifficult to find a single solution for
any country (Bennett, Rajabifard, Willlamson & Wadé, 2012). The LADM (ISO
19152:2012) is a conceptual model and an ISO stdnitieat defines land administration-
related data models and standardised global voagbulhe LADM deals primarily with the
registration of RRRs to the land and considersother aspects of land administration to be
external (Lemmen, van Oosterom & Bennett, 2015)e Thost recent efforts in land
administration have focused on reconsideration bettver LADM should include data
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acquisition, maintenance and publication processesyell as more detailed classification of
the legal part of the LADM (Lemmen et al, 2017).

LADM is useful in many specific land-managemeni\aiies, for example the design process
for multi-purpose land consolidation (Lemmen, Jang&sman & Rosman, 2012). An initial
design of an LADM-based valuation and taxation datalel (C&das et al, 2016) introduced
an extension module that responds to fiscal remuergs used in real property valuation and
taxation. The module describes the conceptual sah&nthe fiscal registry/database and its
linkage to other official registries.

Analysis of the current registers showed that tkhepntain a relatively large amount of
redundant data, especially data related to naturdlnon-natural persons (&, Matijevi,

& Roi¢, 2015). This is cited as being a direct conseqa@fhcthe lack of any linkage between
the official registers.

Based on LADM valuation and taxation extension #mal Croatian LADM profile (Mder
2015), in this paper we analyse the possibilityusing data from official registers in the
process of land valuation. Land valuation for thepose of taxation implies the use of mass
valuation methods, which use statistical analySigatuation indicators to assess the value of
multiple real properties concurrently.

However, the data are the most important and often most expensive part of any
information system. In addition to the official reigrs, public authorities collect and keep
different real property data sets in separate tegigdatabases) for some specific purposes.
Use of this data in a distributed environment woalldw the development of a viable and
cost-effective valuation/taxation information systeéValuation by means of official data and
based on clearly defined valuation assumptions @voubke it possible to increase the
transparency level, which is identified as one lué key points of the current UN FAO
technical guide on valuing land tenure rights (UNCF 2017).

2. METHODOLOGY

To check the compliance of the official Croatiagiséers with the LADM fiscal/valuation
extension, an outside-in approach was used toifgall the existing registers dealing with
the required valuation data. The LADM fiscal/valoatextension, developed as an LADM
extension and based on international taxation ahehtion standards and best practices, was
considered suitable for the data modelling for assneeal property valuation system for
effective taxation purposes.

The Croatian LADM profile (Vti¢, 2013) and papers dealing with the linking of key
registers (Mder et al, 2015) and the development of a multipsepbAS (Rot et al, 2017)
were used as the starting point for the analyseéleobfficial registers. The main task in this
research was the identification of the requirediaabn data (valuation attributes) registered
in official registers and comparison against theDMfiscal/valuation extension.
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This process of comparing two or more data modelsailled schema matching (Batini,

Lenzerini & Navathe, 1986). Because of the rel&igenall number of classes and attributes,
manual schema matching was used. Based on the offléé@ned from manual schema

matching, compliance analysis was carried out shgwiow many of the identified attributes

correspond with the LADM fiscal/valuation extensid¢towever, it is expected that some of

the LADM fiscal/valuation extension attributes wilé found to be missing because there is
currently no mass real property valuation systemning in Croatia and thus possible

valuation attributes (especially detailed real pmtyp physical characteristics) are not

registered for taxation purposes.

3. OVERVIEW OF CROATIAN OFFICIAL REGISTERS

The analysis of the official registers included allailable registers (and some additional
important data sources) that contain informationualihe land (and connected building or
other structures and their characteristics) anti@rmpersons who have an interest inTiéble

1).

Table 1. Analysed registers and data sources

Authority Register/data source

State Geodetic Administration (SGA) - Cadastre (Land Book)
- Register of spatial units
- Utility cadastre

Judicial Authority/Ministry of Justice - (Cadastre) Land Book

- Register of non-natural persons
Tax Administration (TA - Register of personal identification numt

- Collection of real property purchase prices
Ministry of Public Administration - Register of natural persons
Ministry of Construction and Physical - Physical Planning Information System (Register of
Planning physical planning documentation)

- Register of buildings energy certificates
- Real Estate Market Information System

Ministry of Agriculture - Register of agricultural land parcels: Land Parcel
Information System (LPIS, Croatian abbrev.: ARKOD)

Local authorities - Communal fee data

Croatian Bureau of Statisti - Price trends and indexes, regional development i
(RDI)

The Croatian legal system is built on Roman lawjcWwhis common to the countries of
Western Europe. Official registers can be classifieo registers of persons, properties and
rights (Maier et al, 2015).

The Real Property Registration and Cadastre Joiftrrhation System (JIS) is a unified
database and application for keeping and maintgitinve land/property and rights/charges
data (Land Book and Cadastre). Jurisdiction overli$ is divided between two institutions
(the State Geodetic Administration and the Minigtfydustice) through a steering committee
that includes members from both institutions.

The Register of Spatial Units (Croatian abbrev: )Rfdhtains various types: administrative
units, cadastral units, statistical units, etc. €ach unit type, there is a registered ID, names,
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boundary and some connected attribute data. Theessldegister is a part of the RPJ.
ARKOD is the national system of agricultural paréééntification, which registers the
agricultural use of land in the Republic of Croatia purpose is to enable farmers to apply
for subsidies in agriculture as well as their messparent use. It is under the authority of
the Ministry of Agriculture.

The Physical Planning Information System (Croatitrev: ISPU) stores and administers
spatial information related to physical plannirigkdeps information on the intended land use,
conditions and limitations of the usage of spac&astructure and programmes for protection
of the space.

The Tax Administration (TA) is an administrativeganisation within the Ministry of
Finance. Its primary task is the application of tegulations. The TA records the data on real
property transactions, which are copied into thelRestate Market Information System (e-
Nekretnine), operated by the Ministry of Constractand Physical Planning. The TA carries
out tasks related to the determination and assighraka personal identification number
(Croatian abbrev: OIB). A personal identificatiomnmber is assigned to both natural and non-
natural persons.

3.1Current state of valuation and taxation in the Repwlic of Croatia

As described, owing to the claimed high collectomsts, the determination of the amount of
land tax based on the cadastral income was abaddord®97. Currently, there is still no tax

on any real property types, although it was planieeiditroduce a tax in 2017. Real property
is taxed based on the income from certain typeseaf property, the acquisition of real

property and the ownership, but only on some typésreal properties. Local taxes

(responsibility and income of local self-governmeanits) are paid for housing and office

facilities, but there is no flat property tax indatia. It is expected that the local tax will be
replaced by a real property tax. Exemptions are@/ by regulations and all taxpayers (both
natural and non-natural persons) have a persoeatifitation number (Croatian abbrev.:

OIB).

Individual real property valuation is prescribed the Property Valuation Act (Official
Gazzette of the Republic of Croatia, 2015). Prgpedluation may only be performed by
authorised persons. The Act prescribes three neah property valuation methods: sales
comparison, income approach and cost approach.dBasetransactions, real property
purchase prices are collected and maintained byl #hef the Ministry of Finance. Records
are stored in the Real Estate Market Informatiost&@y (e-Nekretnine). These data are used
by authorised persons (sworn court experts and rswourt valuers) to make individual
property valuations. Currently, no public organsafauthority uses these or any other data
for the assessment of properties for property tafgturposes.

3.2Croatian LADM profile

The first version of Croatian LADM profile was déeped in 2012 (Vti¢, Roi & Kapovic,
2013), and some small changes were introduced ralatea (V&i¢, 2013) (Figure 1). Based
on the created profile, some conclusions were drawthe compliance of the Croatian land
administration system (LAS) with LADM.
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Figure 1. Croatian LADM profile overview — packages withclasses (Vi¢, 2013)

A high level of compliance was confirmed, meanihgttmost of the classes can apply
directly to the Croatian LAS. Only two classes wenable to be matched and were added to
the final country profile (V&i¢ et al, 2013). The created profile included all mpackages
and classes: party, administrative and spatial pmitkage, together with matched attributes
found in the Croatian LAS registers.

4. LADM VALUATION/TAXATION FISCAL EXTENSION

The initial design of the 1ISO 19152:2012 LADM-baseluation and taxation data model
(Cagdas et al, 2016) proposes an LADM extension modulelidg with management of
datasets in relation to real property valuation &mchtion. The paper considers the fiscal
registry/database as one of the core registriegatbnal land administration, and discovers
the gap between international standards relatguidoedural aspects of immovable property
valuation and the required standard that definemaséics and data of fiscal register
(database). Integration of distributed databasesntained by different authorities, can be
achieved through spatial data infrastructure (SBipwever, for now, SDI includes only
technical data on land and not interests. In Capajieat efforts have been undertaken to
harmonise existing datasets and to enable spatial gbrvices that meet the needs of NSDI
(Cetl, Toth & Smits 2014).

The LADM fiscal extension consists of review of extal LADM classes dealing with
taxation and valuation (ExtValuation and ExtTaxa}iand fiscal extension core classes
(Figure 2), together with datatypes and code li$t®e proposed extension is designed to
facilitate all stages of immovable property taxatio
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Figure 2. Core classes of fiscal extension module (URL)

The main classes of FM_Valuation, FM_Taxation arM_FiscalUnit are specified and
explained in detail using UML class diagrams, shmvdatatypes, code lists and related
classes. The extension is developed to supposrdiit property taxation scenarios: taxation
of immovable properties including cadastral parcélsildings and other structures, only
cadastral parcels, only buildings or only condoommiunits with privately owned building
parts. FM_FiscalUnit represents the basic recordings of fiscal registries and it is
associated with LA _BAUNnit. It is associated with FAbstractBuildings class to specify
buildings and/or building parts and their physichaaracteristics. This class has two concrete
classes: FM_Building and FM_CondominiumBuilding, ig¥h represent buildings whether
they are considered complementary parts of paroelsiot. Class FM_Valuation and
FM_Taxation are created to specify valuation amdtian information, whether it is produced
by individual or mass valuation.
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5. DATA REQUIREMENTS

As mentioned, there are three main methods of pegperty valuation, mainly used for
assessment of individual properties. Mass valuasdhe procedure that, based on valuation
factors and by using statistical methods, assdbsegalue of many real properties. In order
for this assessment to be fair and correct, iteisessary to acquire appropriate data on each
parcel of real property (UN ECE Working Party omtaAdministration, 2001). Some of the
required data (for both single and mass valuatae)collected and maintained in the LAS
and they are identified in the Croatian LADM prefilbut it is expected that some of the
required valuation data (e.g. real property charastics like number of rooms/bathrooms,
heating type) is not systematically registeredria or more of the key registers.

In our previous papers (KubdriTomic & Mastelic Ivi¢, 2012; Tomé, Mastelt Ivi¢ & Roi¢,

2014), we divided the problem of data managemeatle for mass valuation into two sub-

systems, as illustrated in Figure 3.

— spatial unit's valuation data: external — locatfastors, common to all the properties in
one area;

— real property characteristics: recognised importdrdracteristics of each individual real

property.

external - location internal factors -
factors real estate characteristics

\/\/
- city/municipality - location within - area of a parcel - orientation - number of rooms
a zone - purpose - floor - number of bathrooms

- total area -area - equipment quality
- number of floors -

Figure 3. Division of real property external/internal characteristics (Tomi¢, Roi¢, & Masteli¢ Ivié, 2012)

5.1 Classification of real property and their valuation attributes

Application of automatised mass valuation techrmsquemands clearly structured and
classified data. The Croatian official registerlimies data about properties, interests and
persons involved, but lacks detailed real propelnigracteristics. The TA collects detailed real
property characteristics from processed contragtdh® data is not structured in a way that
enables automatic processing. Based on the masatiead system requirements derived from
international best practices (Bagdonavicius & Dlkiggi2006; Smodis & Mitrowi, 2012;
TEGOVA, 2012; UN ECE Working Party on Land Admimgton, 2001; World Bank, 2016)
and our previous research (T@&n2015; Tomt et al, 2012) and projects (Raet al, 2017), a
real property classification for taxation purposess created, together with the associated
valuation attributes (Table 2).
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Table 2.

Proposal for real péo erty classification for taxaton purposes
E 2o
c|l =D
o|E|E|C
215|188
© g -8 < |-
S <|5|8|e . . .
= TI>0|=2|8 Attribute Authority/Register
8|2|5|EB|E|8
2|221¢|5|8o
22|38 |a|e|C|E
X [X [x |x |[x [x |x |ID Cadastre (HR_SpatialUnit: label)
X |[x |x |x [x [x |x |Purchase price Ta Administration
X Land use LPIS
X [x |x |x |x [x |x |Locatior Cadastre (HR_SpatialUn
referencePoint)
X X Shape Cadastre (HR_SpatialUnit)
X X |x |x X | Surface area Cadastre (HR_SpatialUnit: area)
X Height above sea le\ Cadastr
X Slope Cadastr
X Orientation Cadastre
X Soil type -
X |X Land cover Environmental information system
(Corine Land Cover)
X Precipitation Croatian hydrometeorologic
institute
X Number of sunny hours Croatian hydrometeorological
institute
X |X Improvements -
X Wood mass -
X |X Utility infrastructure Cadastre (Utility castee)
X X X Zone Physical Planning Information
System
X |X Buildable area Physical Planning Information
System
X Number of flats (-2) -
X X |X Building surface are Cadastre
(HR_SpatialUnit:usageTypeBuildin
X [X [X Net usable area Local authorities (Communal fee
data)
X [X [X Terrace, balcony and loggia
area
X X |x Surface area of parkir Local authorities (Communal fe
space data)
X |X |X Surface area of garage Local authoritienf@unal fee
data)
X |X Elevato -
X X |X Date of construction -
X X |X Date of last renovation -
X [X [X Energy class Register of buildings energy
certificates
X X | Number of room -
X |[x [X Number of bathrooms -
X |X |X Heating type -
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X Number of flats in the
building (3 and more)
Floor -
Number of floors -
Construction completeness -
Commercial type -
X |Structure typ -
Direct entranc -
Street side -

x

X[ XX x| x|x]|Xx

Many identified attributes are not the subject loé tregistration and for those the most
appropriate register should be identified. The mmestl property valuation attributes are
registered in the cadastre and local tax regigkecal authorities). These attributes, combined
with TA data on transaction prices, can be usedtant a mass valuation system to some
extent.

6. RESULTS AND DISCUSSION

Schema matching included determination of class attibute matching for the LADM
fiscal/valuation extension (LADM_FM) against iddigd classes and attributes in the
Croatian official land registry and other regisdri&or the unmatched attributes, compliance
with proposed classification for taxation purpogegsxamined. Compliance means semantic
matching of two sets of attributes. This is oftenlicated as a ratio of the number of
corresponding attributes to the number of not gpoeding attributes. The LADM_FM was
divided into three groups of classes: FM_Fiscalldmdt related classes, FM_Valuation and
related classes, and FM_Taxation and related daddest of the matched attributes are
found in the Joint Information System of Cadastré band Book (

Table 3The analysis shows that there are many mgiskata related to detailed real property
characteristics.

Table 3. Attributes of FM_FiscalUnit and related classe

Class Attribute and code list/datatype class Register
FM_FiscalUnit fiscalUnitID Cadastre
fiscalUnitType: FiscalUnitType Cadastre
address Cadastre
neighborhoodType: NeighborhoodT\ Cadastr
utilityServices Cadastre
FM_FiscalUnitGroup fiscalUnitGroupID Cadastre
fiscalGroupName Cadastre
FM_Parcel parcellD Cadastre
parcelArea: LA_Area Cadastre
parcelVolume: LA VolumeVall Cadastr
currentLandUse Cadastre
plannedLandUse Physical Planning
Information System
FM_ AbstractBuilding buildingarea: LA_AreaValL Cadastre/Land Boc
buildingVolume:LA_VolumeValue -
buildingUseType: Cadastre/Land Book
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BuildingAndCondominiumUseType

numberOfDwelling -

numberOfFloor -

dateOfConstruction -

constructionMaterial: -
FM_ConstructionMatherial

facadeMaterial: FM_FacadeMaterialT' -

heatingSystel: FM_HeatingSystemTyj -

heatingSource: FM_HeatingSystemSource

energyPerformance: FM_EnergyPerformance Registeuitifings
energy certificates

FM_Building buildingID Cadastre/Land Boc

FM_CondominiumBuildin | condominiumBuildinglL Cadastre/Land ook

FM_CondominiumUnit condominiumUnitID Land Book
condominiumArea: LA AreaValue Land Book
condominiumUseType: Land Book

BuildingAndCondominiumUseType

condominiumVolume: LA VolumeValue -

floorNumber -

accessoryPartType: AccessoryPartType

sharelnJointFacilities Land Book

numberOfRoom -

numberOfBedroon -

numberOfBathrooms

Matched attributes are fully compliant with the LADfiscal valuation/taxation extension.
Missing attributes were matched against proposesdsification for taxation purposes and
unmatched attributes are discussed in conclusion.

Matching of the FM_Valuation and related classeab{@ 4) shows only a few matched
attributes, registered in the TA department ofNhmistry of Finance. The matched attributes
are fully compliant.

Table 4. Attributes of FM_Valuation and related classes

Class Attribute and code list/datatype class Register

FM_Valuation valuationlD -
valuationReportll -
dateOfValuatio -

valueType: FM_ValueType -

valueObjectType: FM_FiscalUnitType -

assessedValue -

FM_SinglePropertyAppraisal valuationBySalesComparisethidd: Tax Administration
FM_SalesComparisonMethod
valuationBylncomeMethod: Tax Administration

FM_IncomeMethod

valuationByCostMethc: FM_CostMetho | Tax Administratiol

FM_MassApprais: mathematicalMod: -

sampleSize -

analysisType: MassAppraisalAnalysisType -

performancelndicator: -
FM_MassAppraisalPerformancelndicator

estimatedValueByMassApprai: -

FM_TimeSeriesData analysisID -
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dateOfAnalysis

averagePricePerSquareMeter

basePricelnde

dateOfPricelndex

pricelndex

dateOfPricelndex

FM_TransactionPrices

contractOrDeclaration

Tax Admiatiin

dateOfContractOrDeclaration

Tax Administration

transactionPric

Tax Administratiol

typeOfTransaction: FM_TypeOfTransaction

Tax Adminisbrat

Table 5. Attributes/operation of FM_Taxation and relatedclasses

Class

Attribute/class operations and code
list/datatype class

Register

FM_Taxation

tax|D

fiscalYear

assessedValue

assessmentRa

exemptionAmour

exemptionType: FM_ExemptionType

taxRate

Tax Administration

assessedTax

dateOfDue

Tax Administration

paymentAmour

dateOfPaymel

Tax Administratiol

taxArrear

Tax Administration

appeallD -

dateOfAppeal -

appealSubject -

statusOfAppeal: FM_StatusOfApp -

assessedValue -

taxRate() -

exemptionAmount() -

computeTaxAmount() -

payment() -

computeArrear: -

The lack of a mass valuation system for taxatiorppses is the reason that there are only a
few matched attributes of FM_Taxation and relatedses (Table 5). Additionally, matched
attributes compliance cannot be checked owing ¢ uhavailability of an exact TA data
model. Attributes found to be missing in LADM_FMeamainly related to valuation of
agricultural land (height above sea level, slop@mation, soil type, precipitations, number
of sunny hours) and condominium and single-famibyides characteristics (area of terrace,
balcony and loggia, surface area of parking spaa#ace area of garage, elevators).
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7. CONCLUSION

This paper analyses data in Croatian official tegssto test for compliance with the LADM
fiscal valuation/taxation extension. The basic peenwas that a mass valuation information
system can be based on existing official data dtanedistributed databases and shared by
agreements between various state authorities. psotad, schema matching of LADM_FM
against the limited number of available attributegistered in Croatian registers showed full
compliance of the matched schemas. This expectatiam because previous researchers
working on this topic found a high rate of comptianbetween Croatian registers and the
LADM. However, many valuation attributes are miggin the Croatian land registry and
other registries.

The outputs from the scientific project dealinghwihicreasing the efficiency and usability of
LAS (Development of Multipurpose Land AdministraticSystems) were considered to
develop a proposal for real property classification taxation purposes. The classification
divides real property based on type and attributdsch affects the value. It was used to
check whether the required valuation attributedacbe found in official registers to complete
missing attributes found in schema matching.

The schema matching of the FM_FiscalUnit and rdlatéasses against the proposed
classification shows that most of the LADM_FM ditries are matched. There are some
attributes missing in the proposal (FM_AbstractBun:facadeMaterial,
FM_CondominiumUnit:numberOfBedrooms) since they emesidered not to be necessary
because their values can be correlated to existingatched attributes:
FM_AbstractBuilding:energyPerformance and FM_ ConishiumUnit:NumberOfRooms.
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