<]
TUDelft

Delft University of Technology

A Database Implementation of LADM Valuation Information Model in Turkish Case Study

Kara, Abdullah; Isikdag, Umit; Cagdas, Volkan; Oosterom, Peter van; Lemmen, Christiaan; Stubkjaer, Erik

Publication date
2018

Document Version
Final published version

Published in
Proceedings of the 7th Land Administration Domain Model Workshop

Citation (APA)

Kara, A., Isikdag, U., Cagdas, V., Oosterom, P. V., Lemmen, C., & Stubkjeer, E. (2018). A Database
Implementation of LADM Valuation Information Model in Turkish Case Study. In C. Lemmen, P. van
Oosterom, & E. Fendel (Eds.), Proceedings of the 7th Land Administration Domain Model Workshop (pp-
19-34). International Federation of Surveyors (FIG).

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.



A Database Implementation of LADM Valuation Information Model in
Turkish Case Study

Abdullah KARA, Umit | SIKDA G, Volkan CAGDAS, Turkey,
Peter van OOSTEROM and Christiaan LEMMEN, the Nethelands and
Erik STUBKJZAER, Denmark

Key words: LADM Valuation Information Model, ISO 19152:2012nd Administration
Domain Model (LADM), Immovable Property Valuation

SUMMARY

A recently started joint activity under InternatbnFederation of Surveyors (FIG)
Commission 9 (Valuation and the Management of Resthte) and FIG Commission 7
(Cadastre and Land Management) has started devetdpoh an information model for the
specification of valuation information maintaineg fublic authorities especially for property
taxation. In this initiative, ISO 19152:2012 Landrinistration Domain Model (LADM) has
been taken as the basis for the development ofuatfan Information Model. A first version
of the LADM Valuation Information Model was creatbdsed on standards, literature survey
and data gained from questionnaires replied byn#t®nal delegates of FIG Commission 9
and FIG Commission 7. The conceptual model wassgmted through class diagrams of the
Unified Modeling Language (UML).

This paper describes the development of a protdiypthe implementation of the conceptual
model in terms of a Turkish case study. The mamm @i this paper is to assess and improve
the proposed conceptual LADM Valuation Informatigiodel. In the development part, the
classes, attributes, constraints, cardinalities r@hations between classes of the conceptual
model were converted to technical (physical) modaimely the Oracle Spatial 11g database
schema has been generated from the conceptual rdefieitions. The conceptual schema
definitions were implemented into the databasectvimext was loaded with sample datasets
related to property valuation and taxation in Tytkehe sample data includes valuation units
that are the subjects of recurrently levied proptakes in Turkey, such as unimproved urban
parcel and parcel and improvements together asotoimilim property, valuation and
taxation information of the valuation units in @ifént years, and as well as geometries of
valuation units. The technical model of LADM Valioat Information Model Turkish
Country Profile has been tested in evaluation philassigh SQL queries and visualization
tools, respectively. In this phase, it is invedighthat whether the both conceptual and
technical models fulfill the needs of informatioranagement aspects of valuation activities
for property taxation.

19
Abdullah Kara, Umit¢ikdag, Volkan Cadas, Peter van Oosterom, Christiaan Lemmen and Erik Stubkjse
A Database Implementation of LADM Valuation Informatiomdi#l in Turkish Case Study

7" International FIG Workshop on the Land Administration Danidbdel
11-13 April 2018, Zagreb, Croatia



A Database Implementation of LADM Valuation Information Model in
Turkish Case Study

Abdullah KARA, Umit | SIKDA G, Volkan CAGDAS, Turkey,
Peter van OOSTEROM and Christiaan LEMMEN, the Nethealands,
Erik STUBKJZAER, Denmark

1. INTRODUCTION

According to FIG (1995), cadastre is a parcel baged up-to-date land information system
containing record of interests in land and it usuaicludes geometric description of land
parcels linked to other records such as interelstnd, ownership of this interest and often the
value of the land. Traditional cadastre can progdegraphical and legal datasets concerning
the legal objects required for property valuatiord daxation. However, cadastral datasets
used for identification and registration of legaiformation in relation to immovable
properties, may not be sufficient for today’s coexptaxation and valuation practices. More
specifically, they only provide two-dimensional geetry and legal information about
property units, whereas valuation practices alsguire detailed physical, geographic,
economic, and environmental characteristics relate@domponents of the property units.
Moreover, information produced through valuatiotiaites and market indicators should be
recorded for further market analysis, dispute rgsmh and quality control processes. These
requirements reveal the need of the developmentatiah registries or databases which
record input and output data used and produceih@ghesor mass appraisal processes.

A recently established joint working group undetemational Federation of Surveyors (FIG)
Commission 9 (Valuation and the Management of Resthte) and FIG Commission 7
(Cadastre and Land Management) has started devetdpoh an information model for the
specification of valuation information maintaineg fublic authorities especially for property
taxation. In this initiative, 1ISO 19152:2012 Landrinistration Domain Model (LADM) has
been taken as the basis for the development ofuatfan Information Model. A first version
of the LADM Valuation Information Model was creatédsed on literature survey, data
gained from questionnaires replied by the natia®égates of FIG Commission 9 and FIG
Commission 7 and corresponding standards. The ptuelemodel was represented through
class diagrams of the Unified Modeling Language (YM

The conceptual structure of the proposed LADM Vadmalnformation Model was presented
in previous studies (Kara et al, 2017 and Karale2@18a). Further working steps are
determined by the FIG joint working group as (lpatmg country profiles and (2)
development of prototypes for the assessment aftopprofiles and conceptual model itself.

A number of LADM based country profile have beepiemented for prototyping. Hespanha

proposed an approach for PostgreSQL/PostGIS impltien of LADM based Portugal

Country Profile. The model described in Enterpigehitect (EA), and then the exported

model parsed into Eclipse UML 2 class models amagrdims (Hespanha, 2012). Van

Bennekom-Minnema (2008) developed a tool named GtemAided Software Engineering
2C
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(CASE) which is used translation from XMI files anSQL file with a set of DDL (Data
Definition Language) commands. Zulkifli et al (2Q1donverted the conceptual model
Unified Modelling Language (UML) class diagram oADM based Malaysian Country
Profiles to the technical model with using EntespriArchitect. However, it was stated that
some manual fine-tuning was needed. In recent yeABM based country profiles of three
countries, namely Switzerland (Germann et al, 20@seece (Kalogianni et al, 2017), and
Colombia (Jenni et al, 2017), were developed WNRERLIS conceptual schema language
and translated to the database via INTERLIS tddlsreover, Kara et al (2018) investigates
the use of INTERLIS tools for the technical implertaion of the Valuation Information
Model and Turkish Country Profile.

Turkish LADM Valuation Information Model Country &file was presented in Kara et al
(2018b). In this paper, a prototype is developedhe Country Profile. The main aim of this
paper is to investigate whether the conceptual tsofldfill the needs of information
management aspects of valuation activities for @ryp taxation. Figure 1 depicts the
followed methodology for the prototype implemenrdatfor the Turkish Country Profile.

Lﬁ‘lgxr\:::?::]m — Technical Database Evaluation with
Model Turkish — implementation |— populationwith | 7 sat queries ar.1d
Country Profile real data QGIS visualization

Figure 1. Methodology followed

The remaining part of the paper is organized a®va: Section 2 gives an overview of

Turkey Country Profile for LADM Valuation Informath Model. Section 3 describes the
design decisions that have been taken during tmersion from conceptual model to

technical model. This section also demonstrateschages in the conceptual structure of
LADM Valuation Information Model. Database poputatiof the technical model with the

some real valuation data is discussed in SectionNdxt section presents prototype
development based on QGIS and evaluation of prp¢otyith SQL queries. The last section
suggests further research and concludes the preapet.

2. TURKISH LADM VALUATION INFORMATION MODEL COUNTRY PR  OFILE

Valuation activities conducted for recurrently kediimmovable property taxes in Turkey are
formed with the official statements issued by thmibtry of Finance. The official statements
regarding Property Tax Law are published in evergryand give information about how the
tax values of properties are determined. The aaatd used in valuation of improved and
unimproved properties according to official statetseregarding Property Tax Law. The tax
values of improvements (buildings) determined te/¢bst of building per square meter, gross
floor area, physical obsolescence, elevator antirfigair conditioning, while, tax values of
parcels determined by parcel unit price per squeeter and parcel area.

Some of this data has already been defined in &2M. Valuation Information Model. For
example, building use type and gross floor areuiliding attributes were specified in the
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VM_AbstractBuilding class and the parcel arealate were specified in the LA_SpatialUnit
class. Moreover, physical obsolescence and theafdstilding per square meter attributes
were specified in the VM_CostApproach class. B thodel is still extended with new
classes and attributes for fully representing cquapplications in Turkey. Therefore, the
LADM Valuation Model is extended for the country ofie with TR_Valuation,
TR_ValuationUnitGroup, TR_Parcel, TR_AbstractBuilgi TR_CondominiumUnit and
TR_ExtTaxation classes. The turquoise classes gar€i2 presents the created classes in
ORACLE 119 for the Turkish LADM Valuation Model Cotry Profile. It is noted that the
yellow classes in the Figure 2 were not implemeinetie database since (i) the data set used
in this implementation have not provide such infation (i.e. LA_Part, LA_BAUnit, and
VM_SalesStatistics), (ii) abstract classes or fajent classes (attributes are inherited to child
classes).

VersionedObject VersionedObject <3 «eatureType»
«featurs Type» «featureType» VersionedObject TR_Valuation
Party::LA_P 1. 0. VM_Valuati Ao
ay Party . ot «feature Type»
VM_SalesStatistics
0. [ 1
1 0.
0. 0.1] 0. 0.r 1.0
VersionedObject VersionedObject = ot ]es
VersionedObject
afealureTypes «featureType» «featureType»
Administrative::LA_BAUnit VM_TransactionPrices «lealureType» <I—| TR_ValuationUnitGroup
~ o VM_ValuatienUnitGroug

0.r
0.1 0.1 |0 1 04

VersionedObject] 0+
«feature Type» <<featureTypel»
VM) ionUnit TR_ExtTaxation
0 0 0. (5 0.1
VersionedObject 0. 0.1
«featureType»
Spatial Unit::LA_SpatialUnit
[ A ?
0. 0.1
VersionedQbject VersionedObject
0.0 «featureTypes «featureType»
; i IVM_CondominiumUnit|
VersionedObject VM_SpatialUnit -
«featureType» A - - A
Surveying and Representation::
LA_BoundaryFace «featureType»
TR_Parcel
0e 0.1
VersionedObject
«featureType» <featureT:
PN 1 ype»
TR_AbstractBuilding VM_AbstractBuilding

VersionedObject T

«feature Type» VersionedObject

VM_Building P «featureType»

- s i TR_CondonimiumUnit

Figure 2. LADM Valuation Information Model and Turkish Country Profile

It is noted that Kara et al (2018b) provides maetaded information on valuation practices in
Turkey. Next section gives detailed information @tbdesign decisions that design decisions
that have been taken during the conversion fronceptual model to technical model.
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3. FROM CONCEPTUAL TO TECHNICAL MODEL

There are various implementation strategy for tl@version of LADM based country
profiles from conceptual model to database, asedtam the introduction section. The
prominent tools for the automatic translation froomceptual model to technical are EA and
INTERLIS. The both tool have superiority over eather. For example, while EA provides
more user-friendly and more static environment, BRLIS provides wide range of open
source tools and more precise constraint converfsamn conceptual to physical model. In
this implementation, both of the tools were usedcieating ORACLE SQL DLL, however,
some manual improvements were needed for both erh.thrherefore, both manual and
automatic approaches were used when classes, stslealtributes, relations, as well as,
constraint of the Turkish LADM Valuation InformatioModel Country Profile were
implemented in ORACLE 11g via SQL DLLs.

In the UML class diagrams, each class corresponds teble in database. Moreover, code
lists and many-to-many relation between classesrepeesented with a table in database.
Each table should have an identifier (ID). Accogdito LADM, identifiers consist of a
namespace and a local ID. The IDs have to be uniqueach object. Each table has a
Primary Key (PK) that consist of one (e.g. ID) oromm attributes (e.g. ID and
beginLifeSpanVersion) (Oosterom, 1997). A ForeiggyKFK) is a key that used to link two
tables together. It refers to PK attribute of aeothtable. FK should not include
beginLifeSpanVersion. One table can have more than FK for referring more than one
table.

In this implementation, each table has a unique alil these IDs together with the
beginLifeSpanVersion were specified as PK. Mosttlé tables. Each code list were
implemented as separate tables. The code liststdfsle an ID (cID), name, description and
code attributes. Moreover, they has beginLifeSpasida and endLifeSpanVersion for
recording version history of code lists. Code tistsses were linked to corresponding table
with FKs. In LADM each table inherits VersionedOdijeclass except for LA_Source,
therefore, all the tables were directly implementsdh the versioning support. This
versioning support was provided by adding begirfanVersion and endLifeSpanVersion
characteristics for each tables in the database #imed that to create as few tables as
possible in the database since the database parioempurposes. Therefore, the yellow
classes in the Figure 2 were not implemented irddtabase. Both spatial (R-tree index) and
non-spatial (B-tree index) indexes were used fabéng efficient queries based on selected
attributes. For example, TR_BoundaryFace clasbbtsspatial and non-spatial index in this
implementation. The B-tree index was mostly usedDoattributes of relevant database table.
Figure 3 presents the core classes, attributes, d&idsFKs of Turkish LADM Valuation
Information Model Country Profile. ORACLE Data Mddetool was used for creating this
figure. Since the limited space not all the clasg¥dss, FKs, attributes and code list were
displayed in the figure.

One of the main advantages of database implementasi to detect inconsistencies in
conceptual model, duplicated data, and incorred#djined relationships between classes.
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Next subsection presents the changes of the LADNMiaf®n Information Model after the
first database implementation.

LADOMVALUATIONTR.TR_CONDOMINIUMBUILDING

LADMVALUATIONTR.TR_VUNIT PARCEL LADMVALUATIONTR TR_PARCEL

_CUMT (CUD, SEGINLEE
& TR COMDOMSMURMUMT UK (CUD)|

9 TR SFACER P (TR SOUNDARYFACE|
i§ T ParcELEF P ROEE]

& TR_FARCEL BFACE

i D BOFRCE (GEOMETRY)

LADMVALUATIONTR.TR_CONDOBUILDING
BFACE

F " RD
F ' TR COMDOMIIUME L DENG
F ' TR BOUNDARVFACE

RO=RE

"
FHEY_VUNITOR (VG0 BEEGMLFESFANVERSION
TR VALUATICRUMITGROUR UK | (VUG0|

. TR COMDOSUMLDRG BRACE

% TR BFACECS P (TR BOUNDARYFACE]
'% TR_CONDOEEF F (TR COMDOMINARJELILDING]
i TR_CONDOBUR.DING BEACE_PX (RID)

= |
55 TR _EXTIAX VUNT PR (vUD|
& PREY_EXTTAX (TAXATIRAD, SEGN FESFANERIION

Figure 3. Core classes, attributes and relations of Turkh Country Profile in ORACLE 11g

3.1Changes in the LADM Valuation Information Model

Some changes were made in LADM Valuation Infornratidodel while and after the

database implementation of Turkish LADM Valuatiorod#l Country Profile. These changes

can be grouped into three category, namely (i) ghann names of classes or attributes for

the model simplification, correction purposes, @fanges in relations between classes for

improving model structure, and (iii) duplicatedribiites removed from the model. These

changes can be listed as follow:

— VM_Parcel class was renamed as VM_SpatialUnitHerabstraction of the model.

- The name of ID attributes of each VM_ classes wabbreviated, for example,
ValuationID was changed VID;

— Since it is a spatial unit, inheritance relationargnt-child) was specified between
VM_SpatialUnit and LA_SpatialUnit;

- Inheritance relation was specified between VM _AdostBuilding and LA _SpatialUnit;

— The inheritance relation between VM_SpatialUnit avildl_ValuationUnit classes was
removed from the model since avoiding multiple m@mee. These two classes were linked
with association relation;

24

Abdullah Kara, Umit¢ikdag, Volkan Cadas, Peter van Oosterom, Christiaan Lemmen and Erik Stubkjse
A Database Implementation of LADM Valuation Informatiomdi#l in Turkish Case Study

7" International FIG Workshop on the Land Administration Danidbdel
11-13 April 2018, Zagreb, Croatia



— Inheritance relation between the VM_AbstractBuigiand VM_ValuationUnit classes
was removed from the model since avoiding multipleerence. These two classes were
linked with association relation;

- Inheritance relation between the VM_CondominiumUmtd VM_ValuationUnit classes
was removed from the model. These two classes kmded with association relation;

— The address attribute in VM_ValuationUnit is remdveom the model, since it has a
relation with LA_SpatialUnit class that has anibtite named extAddressID;

— Area and volume attributes were removed from VM_tAdigBuilding class, since it now
has generalization relation with LA_SpatialUnit;

— The association relation between LA _BAUnit and VMilWationUnit was removed from
the conceptual model.

4. DATABASE POPULATION WITH REAL DATA

The created ORACLE 11g database schema was poghuldte data obtained from the
General Directorate of Land Registry and Cadasktes data sets were collected in the
context of the modernization project supported bgrM/ Bank for performing the mass
appraisal pilot applications and preparing guidedirfor the local property tax system in
selected municipalities. In this modernization potj Fatih District,istanbul Province and
Mamak District, Ankara Province were chosen ast@laplication areas for mass valuation
(Yildiz et al, 2015). Since there is not enoughadtt perform mass valuation, data about
randomly selected valuation units, namely condoammiunits in Fatih, parcels in Mamak
were collected. Figure 4 presents the selected sttehs for the implementation of Turkish
LADM Valuation Information Model Country Profile.|Athe selected valuation units in Fatih
consists of improved properties, on the other haaltl,the properties in Mamak are
unimproved urban parcels in the selected study. drable 1 presents the number of entries
that has been loaded into the developed ORACLEbdataschema both in Fatih and Mamak.

Table 1. Number of entries in the Oracle database fahese classes

Fatih Mamak Total
TR_ValuationUnit 1351 49 140Q
TR_Parce 124 49 17:
TR_CondominiumBuildin 12E 0 12E
TR_CondominiumUnit 1351 1351
TR_ValuationUnitGroup 43 1 44
TR_BoundaryFace 4122 49 4171

The geometries of valuation units were recorde@iRitBoundaryFace (i.e. polygon). While
some of the geometries have attributes, some oh thave not. For example, there are
randomly selected 1351 condominium units in 123ed#nt condominium buildings that
consist of more than two condominium units in tlaili- study area. The green color in the
left side of Figure 4 refers the geometries of amihium buildings with no attribute in
Fatih, red color refers 125 condominium buildingniarly, green color in the right side of
Figure 4 refers geometries of parcels with nolaitas in the Mamak study area.

The tax values and tax amounts of the valuatiorisum the selected study areas were
calculated from 2014 to 2018 and loaded to TR_Maunaand TR_ExtTaxation classes.
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Table 2 and Table 3 show how to create the talbl€BRACLE database and subsequently
insert data in TR_Valuation and TR_BoundaryFacspeetively.

Figure 4 Study area (left: Fatih,istanbul; right: Mamak, Ankara)

Table 2. Create table and insert data in TR_Valuationdble using ORACLE

CREATE TABLE "LADMVALUATIONTR"."TR_VALUATION" (
"VID" VARCHAR2(27) PRIMARY KEY NOT NULL ,
"ASSESSEDVALUE" NUMBER(19,4) NOT NULL ,
"DATEOFVALUATION" TIMESTAMP NOT NULL,
"VALUETYPE" VARCHAR2(5) ,
"VUNITVALUEOFLANDPSM" NUMBER(19,4) ,
"DATEOFVALUEOFLANDPSM" TIMESTAMP ,
"REVALUATIONRATE" NUMBER(13,3) ,
"DATEOFREVALRATE" TIMESTAMP ,
"COSTAPPROACH" VARCHAR2(5) ,
"BEGINLIFESPANVERSION" TIMESTAMP NOT NULL ,
"ENDLIFESPANVERSION" TIMESTAMP

Insert into LADMVALUATIONTR."TR_VALUATION" (VID,VUI D,ASSESSEDVALUE,
DATEOFVALUATION,VALUETYPE,LANDUNITPRICEPSM,DATEORMAEOFLANDPSM,
REVALUATIONRATE,DATEOFREVALRATE,COSTAPPROACH,BEGHEISPANVERSION)
values

(‘val5299','22603618',32815.5969942678,'01-JAN-2017 ','1',2354.55989204835,
'01-JAN-2014','0.0383','01-JAN-2017','cp_2017_903', CURRENT_TIMESTAMP);

Table 3. Create table and insert data in TR_BoundaryFactble using ORACLE

CREATE TABLE "LADMVALUATIONTR"."TR_BOUNDARYFACE" (
"BFID" VARCHAR2(27) PRIMARY KEY NOT NULL ,
"GEOMETRY" MDSYS.SDO_GEOMETRY ,
"BEGINLIFESPANVERSION" TIMESTAMP NOT NULL ,
"ENDLIFESPANVERSION" TIMESTAMP

);

Insert into LADMVALUATIONTR.TR_BOUNDARYFACE
(BFID,GEOMETRY,BEGINLIFESPANVERSION)

values

('24479176',

MDSYS.SDO_GEOMETRY

(
2003, 5254, NULL, MDSYS.SDO_ELEM_INFO_ARRAY(1, 1003 , 1),
MDSYS.SDO_ORDINATE_ARRAY

(

413407.90756448416505009, 4542451.57615116517990828 s
413413.47755162254907191, 4542451.73611651640385389 s
413413.54753908480051905, 4542449.7261210847645998,
413407.95755187491886318, 4542449.5461559109389782,
413407.90756448416505009, 4542451.57615116517990828

)

),
CURRENT_TIMESTAMP!
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5. PROTOTYPE DEVELOPMENT AND EVALUATION

After creating the database schema and populatedtht sample data, the prototype was
developed in QGIS 2.18. Using this prototype, ceeervere conducted via ORACLE SQL
Developer Query Builder tool. The results of theemges were visualized using CREATE
ORACLE SQL Developer and QGIS. It is noted thattat SQL query statements can be
found in APPENDIX 1.

In the first query, tax values of condominium uriitsAkdeniz Street, Fatihistanbul were
gueried for last five years. Figure 5 visualizes time series of tax values of 11 condominium
units from 2014 to 2018 with the ORACLE SQL DevedopThese condominium units may
or may not in the same condominium buildings. Adaag to this query, the condominium
unit with the highest tax value on this street09.800 Turkish Liras.

T Oracle SQL Developer : Tax values of condominium units on Akdeniz Caddesi, Fatih, calculated for 2014-2018, - -

Ele Edit View Mavigate Run Team Iools Window Help
BohEad 9 0 O B @ LOMAET=2 I -CIDERKAABOBTED

Connections

4@
:
&

TE

- @ LADWVALUATIONTR

@ startpage 3] bammsa B

&

D | @yrefesio | O~

B bdmm~s | G dmme7 | (3 dmm~3 (3 om0 (2 queryt

&) ladmym

350,000

350000

{35 Tables (Fitered)
a8

wEmeonomrac | a0
-{E] TR_BUILDINGAREAYPE
- £ TR_BUILDINGUSETYPE
- TR_CONDOBUILDING_BFACE
- 5] TR_CONDOMINIUMEUILDING
#- £ TR_CONDOMINIUMUNIT 250000
=

250000
TR_CONSTRUCTIONCLASSTYPE

-5 TR_CONSTRUCTIONTYPE

- TR_COSTAPPROACH

£ m_cosTrvee

- [ TR_DIMENSIONTYPE

- TR_EXEMPTIONPROPERTYTYPE
FE TR_EXEMPTIONTYPE

[ TR_EXTADDRESS

~ 200000 200000
= WA

Reports

2 Al Reports 100,000

100000
- Anal

(2 TimesTen Reports
& User Defined Reports

@ quervt

50000 i 0000

22626095 22613055 22637142 20613043 22613054 22613056 22513051 22613052 22634042 22613050 22613053 22640141

Condoaminium Unit D

Figure 5.The time series of tax values of condominium s from 2014 to 2018 in Akdeniz Street

The condominium building which contains the condaiomn unit with the highest tax amount
in the Fatih study area were queried in the securaty. A view of the ORACLE database
was createdising CREATE VIEW statement of ORACLE and this vievas used in the
QGIS for visualization the condominium building.

Figuree below presents result of the second query. Ibiea that the selected condominium
building may have more than one condominium unit.
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1

7 QUERY2: Features total; 1, filtered: 1, selected: 0

vBRlBd|s

N G EQ R

Figure 6. The condominium building which contains condonmium units with the highest tax amount

The last query were made in Mamak study area. Tdia aim of the query is to specify the
unimproved parcels with annual tax amount for 2@1figher than 400 Turkish Liras.
Figure7 shows those parcels with their parcel numbers@SQ Similar to second query, a
view of the ORACLE database was created and itwsmlized in QGIS.

P

A

\
,

]

/ QUERV3 :: Features total: 3, filtered: 3, selected: 0

/BRIEG &SI

REPRPa BB

Bt

BFID

NAME

PARCELNUMBER.

AMOUNT

39126004

landTax

87713

451617

39127933

landTax

8344

511.354

39127340

landTax

884/11

511,227

T show Al Features _

Figure 7. Unimproved parcels with annual tax amount for 2017s higher than 400 Turkish Liras in
Mamak Study Area
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6. CONCLUSION

This paper describes the prototype development dbase Turkish LADM Valuation
Information Model Country Profile. The main aimtbis paper is to investigate whether the
conceptual valuation models fulfill the needs dbimation management aspects of valuation
activities for property taxation. A prototype wasvdloped for assessing the models. During
the development of the technical model, some problevere specified and corrected. Some
technical design and implementation decisions Hmeen made during the conversion of the
conceptual model to the database schema, for egaRl and FK management, versioning
support, realization of generalization relation,daspatial and non-spatial indexes. The
technical model evaluated with SQL queries and dasaalization with geographical
information system.

The overall assessment of the conceptual modeldbase the developed prototype is
promising. Both the LADM Valuation Information Moldand its Turkish Country Profile is
feasible in terms of information management aspettsaluation activities especially for
recurrently levied immovable property taxation. e other hand, model should be tested
with further valuation activities, for example, magluation conducted for property taxation
purposes. 3D aspects of valuation activities carinbestigated in the context of LADM
Valuation Information Model. Moreover, some teclahigmplementation issues will be
searched, such as, modeling time in attribute levidh ORACLE VARRAYS, NESTED
tables for implementing composition and generabzrat(parent-child) relation in UML,
defining more constraint both spatial and non-sthatand implementation of multiple
hierarchical code lists.
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APPENDIX 1

Query 1

SELECT
ladmvaluationtr.tr_condominiumunit.cuid,
ladmvaluationtr.tr_valuation.dateofvaluation,
ladmvaluationtr.tr_valuation.assessedvalue

FROM
ladmvaluationtr.tr_valuation,
ladmvaluationtr.tr_valuationunit,
ladmvaluationtr.tr_valuationunitgroup,
ladmvaluationtr.tr_extaddress,
ladmvaluationtr.tr_condominiumunit

WHERE
ladmvaluationtr.tr_valuationunit.vuid = ladmval
AND ladmvaluationtr.tr_valuationunitgroup.vug
AND ladmvaluationtr.tr_extaddress.extaddressi
AND ladmvaluationtr.tr_valuationunit.vuid = |
AND ladmvaluationtr.tr_extaddress.streetname
AND ladmvaluationtr.tr_valuation.dateofvaluat

GROUP BY
ladmvaluationtr.tr_valuation.dateofvaluation,
ladmvaluationtr.tr_condominiumunit.cuid,

ladmvaluationtr.tr_valuation.assessedvalue

uationtr.tr_valuation.vuid

id = ladmvaluationtr.tr_valuationunit.vugid

d = ladmvaluationtr.tr_valuationunitgroup.vugid
admvaluationtr.tr_condominiumunit.cuid

= 'Akdeniz Caddesi'

jon >="'01-JAN_2014'

Query2

CREATE VIEW ladmvaluationtr.query2

AS SELECT

ladmvaluationtr.tr_boundaryface.bfid,

ladmvaluationtr.tr_exttaxation.amount,

ladmvaluationtr.tr_boundaryface.geometry

FROM
ladmvaluationtr.tr_valuationunit,
ladmvaluationtr.tr_condominiumunit,
ladmvaluationtr.tr_exttaxation,
ladmvaluationtr.tr_condominiumbuilding,
ladmvaluationtr.tr_condobuilding_bface,
ladmvaluationtr.tr_boundaryface

WHERE
ladmvaluationtr.tr_valuationunit.vuid = ladmval
AND ladmvaluationtr.tr_valuationunit.vuid = |
AND ladmvaluationtr.tr_condominiumbuilding.su
AND ladmvaluationtr.tr_condominiumbuilding.su

ladmvaluationtr.tr_condobuilding_bface.tr_condomini
AND ladmvaluationtr.tr_boundaryface.bfid = la

AND ladmvaluationtr.tr_exttaxation.amount = (

SELECT

MAX(ladmvaluationtr.tr_exttaxation.amount)
FROM
ladmvaluationtr.tr_exttaxation

uationtr.tr_condominiumunit.cuid
admvaluationtr.tr_exttaxation.vuid

id = ladmvaluationtr.tr_condominiumunit.suid
id =

umbuilding
dmvaluationtr.tr_condobuilding_bface.tr_boundaryfac

Query3

CREATE VIEW ladmvaluationtr.query3 AS SELECT
ladmvaluationtr.tr_boundaryface.bfid,
ladmvaluationtr.tr_taxtype.name,
ladmvaluationtr.tr_parcel.parcelnumber,
ladmvaluationtr.tr_exttaxation.amount,
ladmvaluationtr.tr_boundaryface.geometry

FROM
ladmvaluationtr.tr_exttaxation,
ladmvaluationtr.tr_taxtype,
ladmvaluationtr.tr_valuationunit,
ladmvaluationtr.tr_parcel,
ladmvaluationtr.tr_vunit_parcel,
ladmvaluationtr.tr_boundaryface,
ladmvaluationtr.tr_parcel_bface

WHERE
ladmvaluationtr.tr_taxtype.cid = ladmvaluationt
AND ladmvaluationtr.tr_valuationunit.vuid = |
AND ladmvaluationtr.tr_valuationunit.vuid = |
AND ladmvaluationtr.tr_parcel.suid = ladmvalu
AND ladmvaluationtr.tr_parcel.suid = ladmvalu
AND ladmvaluationtr.tr_boundaryface.bfid = la
AND ladmvaluationtr.tr_taxtype.name = 'landTa
AND ladmvaluationtr.tr_exttaxation.taxdate =
AND ladmvaluationtr.tr_exttaxation.amount > 4

r.tr_exttaxation.type
admvaluationtr.tr_exttaxation.vuid
admvaluationtr.tr_vunit_parcel.tr_valuationunit
ationtr.tr_vunit_parcel.tr_parcel
ationtr.tr_parcel_bface.tr_parcel
dmvaluationtr.tr_parcel_bface.tr_boundaryface

X
'01-JAN-2017"
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